e Bt A L E RN e o 20 B R A 478 R
- R R FEUBRIESPD LA R
Applying Soft System Methodology to Problem Analysis and Solving in
Reverse Logistics — Using One EMS Company as an Example

iAo Student: Huang, Wen-Ko

dhdRa 2R 4 Advisor: Dr. Chiang, Chi

Rzl + 4
FRFRMALABERELT &

<

A

3

A Thesis
Submitted to- Master Program in Management Science
College of Management
National Chiao Tung University
In Partial Fulfillment of the Requirements
For the Degree of Master
In

Business Administration

July 2009
Hsin-Chu, Taiwan, Republic of China
ESE4 L AES 9 - p



B B0, 2 AN e 2 B A 7 R A
- R R FEUBRIESPD LA R
SRR Tl R S
Rz 2l < B Hmp g g ot
&

i » 47 i (Reverse Logistics) £ 4p Wi 7 4 bz 112 chd 5 F
Ewoe ) g W N AR AR BEARE bl A F RS L
B GFLRE FRIERG e F 0 LA F P F LD R
2L A EEN S E R - AFFFIH L RSB
EMS 2 @ ¢ F 1 gz CSD % F* (Customer Service Division)§ & i & 47
g AR G TRR AR AR AR O M Ae R 2 i Rk
B/PFREAER, B PREAEE IR RE T2 RERE, BB
BELERAL - B Y EMS A P2 b 4oyt 2 4 6 TR5] Ok S A7 fe 2
FEF IR w2 AT TR, AFTERE RO L AL T2 g kS R H
KA AT R A AL A Lk AT 2 R R R R (TR 2 2
EXEICRREE TONVIEEE - ST S = S U S - R
AR R,V PR AL AT B R R T U AR AR, BEUPRE R
BRI BN P o AP R 2% BAH B
A # 22 = Rich Picture, # & CATWOE 2% #.3|¥ % 2. EROS #5' 2 143§
B BB R AT S, AP BRI BERE
B BT EFLT AP IR BRI SRS K2 A E T

B SRR BT E S B b PR R LT

BAES: 5 om, B0 5 S R, B IRTE

il



ABSTRACT

The reverse logistics refers to the processes and supply chain management of
recycle, remanufacture or scarp by the manufacturers which have produced
those products or parts. Due to the importance and emphasis on environment
protection and green enterprise, reverse logistics not only should be paid more
attention but also become one of the key factors in business making profit and
managing performance. This research unit, the Customer Service Department
(CSD) of a Taiwanese EMS Company in China, is confronted with the
difficulties of complex and uncertain reverse logistics problems such as
customer requirement of repair model, return forecast, material attrition and
reuse, material inventory and supplier management, organization management,
etc. Due to the factors of the complex and uncertain problems in this case, the
Soft System Methodology (SSM) which is a system-thinking-based process of
tackling real-world problems in all their complexity has been adopted to analyze
and define the problem, find out the issues and provide the workable solutions.
SSM is a general problem-solving technique and particularly good for dealing
with messy, complex, ill-defined.or unstructured problems. This study applied
SSM seven-stage analysis to build a rich picture, define CATWOE and EROS
model in order to structuralize current problem situation and possible solutions.
This study suggested that the four modules of information and control system
should be implemented and the necessary of process and organization
reengineering to define a workable and feasibility analysis. In the end, this study
will submit the structured suggestions proposal and estimated the final result of
implementation. Finally, the research verified that the SSM is usable and

suitable for reverse logistic management.
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Chapter 1 Introduction

As we can learn from recent research that good reverse logistics management not only
results in reduced costs, but it can also increase revenues; however, it is rather complicated
and uncertain than the forward logistics processes and not easy to deal with. Because of the
reason, it triggered off this research and we expect the research result can be contributed to
this case company. In this chapter, we will mention the research motivation, our main

objective, research processes and the limitation.

1.1 Research Motivation

First of all, it’s a complex case of real world problem of reverse logistics in a customer
service department (CSD) of one of most famous EMS Company in China. The supply chain
manager of the service division needs.tordeal with plenty of complex problems on reverse
logistics activities due to the uncertain and unstructured situation of the problem. Under the
wide problem scope, the situation has-been defined as systematic problem instead of single
and simple issues. The problems are main focusing on the management framework which
included product return forecasting, repair and remanufacturing management, material
management, logistic management, supplier management, purchasing management, etc. This
study tried to solve the reverse logistics problems in the real world situation which will apply
the system thinking of soft system methodology. The research result will able to help CSD to
improve their current problem situation and get the better management performance.

Secondly, according to magazine of transportation and distribution, the reverse supply
chain is one of the last places where there is still a lot of easy money to be saved. Most people
view returns as a necessary evil; however, returns are really untapped profit potential by better
asset recovery and efficient reverse logistics management. The total value of products
returned by consumers in U.S. is enormous estimated at &100 Billion annually (J.Stock, T.
Speh, and Shear, 2002). There is a big room for the company to gain the remanufacture profit
or reduce the operational cost from the optimal reverse supply chain management. However,
there is only very few study which provided the applicable result for the reference of supply
chain manager to deal with above situation in EMS industry. Because of this reason, this study
is interested in this area to improve and practical solutions for CSD current operation

environment.



Finally, if the reverse supply chain looked the same as and managed the easy as the forward
supply chain, everyone could afford to be the masters of reverse logistics. Although reverse
logistics has received a great deal of attention from operations managers and company
executives; however, there is very limited research on China’s EMS industry for this area. The
reverse logistics model is more complex and difficulty to deal with from most operation
manager’s perspective. Therefore, this research will more focus on the real world problems
from current practice experience. The research result will able to be implemented to one of
the world famous and largest EMS Companies to verify the suggested solutions after this

research.



1.2 Research Objective

Based on the description on previous section, this research will study the feasible solutions
for reverse supply chain management from EMS manufacturer perspective through the soft

system methodology.

Below are the main objectives of this research:

B Deeply understand the key factors for successful implementation of reverse logistics
from the existing literature and published case studies. Since there are so many difficult
questions and messy problems need to be answered or solved on this case, this research
should be able to define all the real world problems on this case and provide the

according suggestion.

B Since there is very limited rescarch thesis of reverse logistics by SSM methodology,
therefore, this study will-verify if the SSM’s seven-stage approach really can be applied
to this area of research;as well as to verify if this methodology can be apply to the case

company and industry quickly and easily.

B Apply and adapt soft system methodelogy on reverse supply chain management for
this case to build the workable models and the systematic learning method for this
EMS Company in terms of both technical and cultural enquiry. Compare models with
reality to ensure the performance of the “change” by 3Es evaluation — Efficacy,

Efficiency, and Effectiveness.



1.3 Research Process
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Figure 1: Research Process




1.4 Research Scope and Limitation

B This research is more focus on EMS manufacturer in consumer electronic industry in
China. Since the different industry may have the differential business and service model,

the research result may not able to adapt to all the industries.

B Because of the limitation of time and resource, this study only able to choose one company
as the research object. The research result may only suitable to apply in current case
company. Additionally, due to the business confidential, the actual data of the case

company has been modified or adjusted.

B The research result can be debated and judged by senior managers and supervisors in this
case, however, it need a plenty of time to take the implement actions and few years to
evaluate the long-term effectiveness. Therefore, this research result cannot be proved at

this moment due to the time limitation.

In this chapter, we have covered research motivation, objective, research process and research
limitation. We are trying to analyze. and solve reverse logistics issues by SSM although we
cannot find many theses to support this research. Besides referring to literature of reverse
logistics, we plan to start our SSM study from the book of “Soft Systems Methodology in
Action” by Checkland, P. and Scholes, J. (2007) and find out more related information in
chapter two. Additionally, because SSM is a new in reverse logistics and not easy to be

descript in short, we will have a detailed research design in chapter three.



Chapter 2 Literature Review

In literature review section, we will focus on two parts. For first part, since many firms
have begun realize that reverse logistics is playing more important role in their business
mission; we will start the literature review from the definition and importance of reverse
logistics. After that, the framework of reverse distribution, inventory control, production
planning and remanufacturer in reverse logistics will be mentioned and reviewed. There are
very few literature mentioned about the soft system methodology in reverse logistics, so in the
second part, we will cover all the necessary introduction and process of soft system

methodology in detail.

2.1 Reverse Logistics

2.1.1 Definition and Importance

Reverse logistics is a process in which a manufacturer systematically accepts previously
shipped products or parts. from the point of ‘consumption for possible recycling,
remanufacturing, or disposal. ‘A reverse logistics system.incorporates a supply chain that has
been redesigned to manage the flow of products or parts destined for remanufacturing,
recycling, or disposal and to use resource effectively. The general information about reverse
logistics has been described by so many scholars since 1980s in Table 1. We most agree with
Hillegersberg (2001) who has defined the reverse logistics is which the logistics of return

flows, called reverse logistics, aims at executing product recovery efficiently.



Table 1: The Definition of Reverse Logistics

Author

Definition (Description)

Lambert and Stock,
1981

Going the wrong way on a one-way street because the great majority

of product shipments flow in one direction

Murphy and Poist, Movement of goods from a consumer towards a producer in a
1989 channel of distribution
Stock, 1998 The role of logistics in product returns, source reduction, recycling,

materials substitution, reuse of materials waste disposal and

refurbishing, repair, and remanufacturing

Kroom and Vrijens,

1995

Reverse logistics refers to the logistics management skills and
activities involved in reducing, managing and disposing of

hazardous or non-hazardous waste from packaging and products

Carter and Ellram,
1998

The process whereby companies can become more environmentally
efficient through recyching, reusing, and reducing the amount of

materials used

Council of Logistics

Management, 1999

The movement of material from the point of consumption toward

the point of origin

Rogers and

Tibben-Lembke, 1999

The process of planning, implementing, and controlling the efficient,
cost effective flow of raw materials, in-process inventory, finished
goods, and related information from the point of consumption to the
point of origin for the purpose of recapturing or creating value or

proper disposal

Dowlatshahi, 2000

A process in which a manufacturer systematically accepts previously
shipped products or parts from the point for consumption for

possible recycling, remanufacturing or disposal

Hillegersberg, 2001

The logistics of return flows, called reverse logistics, aims at

executing product recovery efficiently

Reverse logistics

Executive Council

Reverse logistics is the process of moving goods from their typical
final destination to another point, for the purpose of capturing value

otherwise unavailable, or for the proper disposal of the products




When the businesses were going more competitive, the manufacturers are looking for ways

to save money, and there is a lot of opportunity in the reverse logistics. These companies can

get more than 50% value for goods being returned. The reverse supply chain is one of the last

places where there is still a lot of easy money to be saved.

The reverse logistics is not only emphasized on internal cost reduction, but also by external
forces. The literature indicates that a firm’s reverse logistics activities are directly affected by
one or more of four environment forces: customers, suppliers, competitors and government
agencies. (Achrol, Reve, and Stern, 1983) has developed a model of the environmental forces
affecting reverse logistics activities as below Figure 2 (Carter, C. R. and Ellram, L. M., 1998).
The suppliers and buyers are the potential areas to influence the reverse logistics a lot.

Suppliers
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MACRD
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Figure 2: A Model of the Environmental Forces
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Due to the increasing of environment protection and concern, it has led to increased interest

and focuses on reverse logistics and repair services. How the company manages the reverse

supply chain will set the company apart from competitors and keep the company’s growth

from becoming cancerous. There are so many authors emphasize the importance of the

reverse logistics in Table 2.



Table 2: The Importance of the Reverse logistics

Author

Importance

Cohen, 1988

Remanufacturing is estimated to save between 40 and 60% of the
cost of manufacturing a completely new product

Vandermerwe and
Oliff, 1991

Cite a public opinion poll from 1989 where 80% of US consumers
said that protecting the environment was important enough to
warrant increased costs

Steuteville et al, 1993

Many US states are focusing on the demand side of recycling and
have expanded or created tax credits for remanufacturing firms

Ellington, 1994

Cites a study by the GH. Gapplop International Institute which
revealed that in 16 of 22 countries surveyed respondents reported a
willingness to pay higher prices for environmental protection

Thierry et al, 1995

Reverse logistics is widely used in the automobile industry. It
provides automobile firms with far-reaching cost and strategic
advantages in a highly competitive industry

Giuntini and Andel,
1995

The effective use of reverse logistics can help a firm to compete in
its industry, especially when confronting intense competition and
low profit margins

Melbin, 1995

Conceptually, reverse logistics can be an alternative use of
resources that can be both cost effective and ecologically friendly
by extending a product’s normal life cycle beyond its traditional
usage

Flapper and de Ron,
1996

Whereas take-back obligations may confront producers with excess
quantities-of returned products for which reuse options have to be
found, remanufactures are reported to have difficulties to obtain
sufficient used products of satisfactory quality to be overhauled

Phelan, 1996

Conceptually, reverse-logistics can promote alternate uses of
resources that can be cost effective and ecologically friendly by
extending products’normal life cycle

Thierry, 1997

A ‘green’ image has become an important marketing element

Blumberg, 1999

Blumberg conducted an empirical analysis of the assessment of
current and emerging expenditures for reverse logistics and
concluded that reverse logistics (a $7.7 billion industry by the year
2000) will become a major business opportunity in the 21* century

Gentry, 1999 Overall, customer returns are estimated at 6% of sales and may be
as high as 15% for mass merchandisers and up to 35% for
cataloguer ad e-commerce retailers

Stock, 2001 Reverse logistics costs in the USA are about $35 billion per year

Langnau, 2001

Analysts predict that the average cost per product return will be
$30-$35

Stock and Shear,
2002

The total value of products returned by consumers in the U.S. is
enormous estimated at $100 billion annually

Christos and George,
2007

The increasing interest in product reuse originates not only from the
reinforcement of environmental awareness and legislation but also
from the fact that the engagement in reuse activities has

been proven profitable in many cases.




2.1.2 Framework of Reverse logistics

Carter, C. R. and Ellram, L. M. (1998) pointed out a lack of theoretically grounded and
holistic views of reverse logistics, with most writings descriptive. Therefore, Dowlatshahi, S.
(2000) developed strategic factors in reverse logistics systems. The operational factors scope
of reverse logistics system is very widely. It consists of one external factor - the customer and
six internal factors. Each factor is further subdivided into two components as below Figure 3
(Dowlatshahi, S. 2000) .

Rewverse Logistic

Customer

A A S — Y I — Y
Cost / benefit | Transportation || Warehousing | Supply Remanufacturing / Packaging
analysis management recycling
+ A 4 + ‘ ¥
Disposal / landfill Intermodal Storage Restructure bill Remanufacturing Packaging
costs issUes of material processes material
¥ v v v v ¥
Contingent Routing Warehousing Chsolescence / Design for Packaging
lighility operations Inventory disposal remanufacture / reduction

reassembly

Figure 3: The Operational Factors of the'Reverse logistics System

If we are more focus on each function of reverse logistics activities, Blumberg, D. F. has

lists and defines each reverse logistics functions in Table 3 (Blumberg, D. F. 1999).

Table 3: The Definition-of Reverse Logistics Functions

Functions Definition
Storage & filed Storage of parts and material and supply to the field
distribution

Product substitution

Replace of one unit or stock keeping unit by another to tell and order

Collection and return

processing

Collecting, labeling and pick-up of used material and return for

Depot repair survey

Check for good materials to be immediately recycled, separation of

warranty versus non-warranty covered, and identified of no trouble

found (NTF)
Refurbishing and Processing to bring material and units back to useable and
return up-to-date status
Disposal Disposal of “dead” and unusable material

Return for re-use

Return to field use of repaired and refurbished material

-10 -




Reuse of products and materials is not a new phenomenon. Metal scrap brokers, waste
paper recycling, and deposit systems for soft drink bottles are all examples that have been
around for a long time. Fleischmann, M. and Bloemhof-Ruwaard, J. M. (1997) have
subdivided the reverse logistics into three main areas, namely distribution planning, inventory

control, and production planning.

-11 -



1. Reverse distribution framework

Reverse distribution is the collection and transportation of used products and packages.
Reverse distribution can take place through the original forward channel, through a separate

reverse channel, or through combinations of the forward and the reverse channel.

Suppliers Forward Channel Consumers

»

""0.. . .
< ,\/ Producers =1 Distributors

2

..
...
.
.

Recyclers [a-eseseeesees Collectors

Reverse Channel

Figure 4: Reverse Logistics Framework - Reverse Distribution

As we can see from the Figure 4 (Fleischmann, M. and Bloemhof-Ruwaard, J. M. 1997),
reverse distribution is not necessarily a symmetric picture of forward distribution. Special
characteristics of reverse distribution include a “many-to-few” network structure and
considerable system uncertainty. Both supply of used products by the customers and end
markets for recovered products typically involve many more unknown factors than their

counterparts in forward distribution networks.

-12 -



2. Inventory control framework

A second major framework in reverse logistics is inventory management. Appropriate
control mechanisms are required to integrate the return flow of used products into the
producer’s materials planning. The objective of inventory management is to control external
component orders and the internal component recovery process to guarantee a required

service level and to minimize fixed and variable costs.

Qutside procurement

Disposal production

Return of used Recoverable Recovery Serviceable i Demand for
—— — — —
products ; Inventory Process Inventory © new products

gy %

Inventory Systemi i

Figure 5: Reverse Logistics Framework — Inventory Control

A major characteristic of the inventory control methods is the growing uncertainty within
the system which partly counterbalances the material savings. The producer typically has little
control on the return flow in terms of quantity, quality and timing. This is a consequence of
the take-back obligations imposed by current environmental legislation, reflecting enhanced
producer responsibility. The effects of the return flow in this situation are twofold. On the one
hand it may be cheaper to overhaul an old product than to produce a new one. On the other
hand reliable planning becomes more difficult due to increased uncertainty which may lead to
higher safety stock levels. To avoid excess inventory of used products disposal may be an
additional option (Possibly adding to the costs). The objective is to optimize the trade-off

between holding costs and shortage costs.

-13 -



3. Production Planning

Assumedly, the production planning method in reverse logistics is different from traditional
production planning because of a large extent on the specific form of reuse considered. The
direct reuse where returned products can be reused ‘as is’ no additional production process
has to be taken into account, it more focus on inventory and distribution aspects rather than on
production planning. Material recycling surely does involve new production processes.
Returned parts and products have to be transformed into raw material by means of melting,
grinding etc. However, the difficulty lines in the technical conversion to usable raw materials
rather than in managerial planning and control of these activities. From a production

management point of view these activities are no different from other production processes.

Repair New parts
old . Material
Products Disassembly recycling Reassembly = New products
Sell for

Disposal
external reuse

Figure 6: Reverse Logistics Framework — Production Planning

Extended approaches are required for the scheduling of production activities related with
product and material reuse. Two aspects add complexity to this task, namely an additional
disassembly level and high uncertainty with respect to timing, quantity, and quality of the
return flow. However, the overall impression of production planning in a reuse context is that

it’s not yet been well investigated and the comprehensive framework has not been established.

-14-



2.1.3 Remanufacture

In previous section, reverse logistics has defined as a supply chain that is redesigned to
efficiently manage the flow of products or parts destined for remanufacturing, recycling, or
disposal. The process of resource regeneration through the recycling of used product whose
usable life has expired. The process normally implies removal by the customer of a modular
component or assembly from a parent product and return to a specialized facility for teardown,
salvage and / or reprocessing / replacement of component material, and reassembly and
testing for resale or return to the customer.

In some consumer product applications, it may involve the reprocessing of the entire
product, rather than just modular components. Product disposal may no longer be the
consumer’s responsibility as products need to be recycled or remanufactured by the original
manufacturer. From manufacturer’s point of view, to provide the protection warranty is
required the comprehensive process of testing and remanufacturing of the units or parts. As
the use of remanufacturing grows in the near future the effective management of production
will be needed. Figure 7 (Daniel R. Guide, Srivastava, R-and Spencer, M. S., 1996) is the flow

of typical remanufacturing unit.

Perform Package and

Receiving — Cleaning » Repair age
Operations Shipping
Disassembly Testing Test Parts

and Components

} } }

Preliminary Assign Routings Re-assembly
Exam & — and order New — with New and
Evaluation Parts/Components Use As-Is Parts

Subassembly
Inventory

}

Send Parts to
Repair Shops

}

— Final Test

(Use As-Is ltems)

Figure 7: Flow of Typical Remanufacturing Units
As we can see, the remanufacturing firms contend with a number of complicating factors
that make traditional methods of manufacturing planning and control difficult to use and
require new techniques to be developed. The complicating factors include probabilistic
routing files, probabilistic material replacement, and highly variable processing times needed

to perform required repair operations.

-15-



2.2 Soft System Methodology

2.2.1 Introduce SSM

Soft Systems Methodology is a system-thinking-based process of tackling real-world
problems in all their complexity. It is a general problem-solving technique and particularly
good for dealing with messy, complex, ill-defined or unstructured problems.

The appearance of SSM in the mid 1970’s represented a development of traditional inquiry
consistent with the ideas of scientific inquiry typified by the work of Popper (1972). The form
of SSM that initially appeared in the early 1980’s in Checkland, P. (1981) was what we may
refer to as the simple mode in which the form of inquiry does not change. During the 1980’s
however, the dynamic mode of SSM arose, where the methods change according to the
situation and the inquirer. This is due in principle to the use of controls that confirm or adjust
the progress of the inquiry as it develops.

Checkland, the main developer and promoter of SSM, has produced a number of ideas that
have been integrated into the ‘domain of Soft Systems, and as such he may be considered to
have been a significant influence in the field of systems within the last two decades.
Checkland’s soft system methodology has-been-continuously improved since it was first

formulated in the early 1970s. It'can.be described in-the following way:

1. SSM is an inquiring system for tackling ill-structured problems

2. Users of SSM can ‘learn’ their way to improve a problematic situation

3. The background and history of the problem is always useful

4. SSM consists of two interesting streams of analysis: logic-driven culture-driven

5. Some systems of purposeful activity that appear relevant to debating the problem situation
can be chosen

6. The debate is structured by comparing models of the selected activity system with
perceptions of the real world; these models express Weltanschauung and serve as vehicles for
structuring debate

7. The debate seeks changes that are systemically and systematically desirable as well as
culturally feasible

8. Ultimately, action to improve the problem situation appears feasible

-16 -



“Hard-systems” methodology (HSM) is concerned with achieving objectives; SSM is the
learning and managing process. One distinctive feature of SSM is the ability to deal with
ill-structured, messy situations involving public and private participation as a key element
(Khisty, J., 1995). In the real-world situation, HSM and SSM complement and supplement
each other.

A summary of the HSM versus SSM approaches is appropriate at this stage. The main
difference is as follows: HSM considers goal-seeking to be an adequate model of human
behavior and relies heavily on the language of “problems” and ‘“solutions” to eliminate
problems. SSM does not consider goal seeking to be an adequate model for representing and
solving human activity problems, SSM is therefore relevant to arguing and debating about

real-world problems, not models of the world.

Table 4: Comparison of HSM and SSM

Attributes HSM SSM
Orientation Systematic goal-seeking Systemic learning
Roots Simplicity paradigm Complexity paradigm
- Systems can be “engineered” - Systems can be “explored”
- Models-are of the world --Models are intellectual constructs
Beliof (ontology) (epistemology)
- “closure” is necessary. - “Inquiry” is never-ending
- “Finding” solutions to - “Finding” accommodation to
problems issues
Human content Nonexistent High
Question (s) How? What and how?
Suitability Well-structured [1l-structured problems

It is evident that in most real-world situations, the application of both HSM and SSM may
be appropriate to structure a debate in which a spectrum of needs, interests, and values can be
teased out and discussed. This combination embraces systematic as well as systemic thinking
involving publicly testable, facts data, logic, and cultural myths and meaning. SSM essentially
records the elements of the structure of the situation, the elements of the process, and the

relationship between the two or the climate of the situation.
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2.2.2 The Methodology

SSM is intended to deal with messy, ill-structured problem situations which are based on a
goals-seeking model of human behavior, and the notion that systems should be engineered to
meet explicit objectives. It is a structured systemic methodology because: “the rich
problematic pageant of human affairs can be improved by some structured thinking and can
be developed around systems ideas”. It should be perceived as: “a connected set of entities,
not activities”. It is not designed to solve problems, but to examine and intervene as

appropriate in situations. This is because “there are no problems, only problem situations”

(Ibid, 1990~)

The basic conceptual form of SSM is a linear process as below:

1. Connects the real world with systemie images of the real world called relevant systems

2. Models are created intended to represent an intervention into the situation

3. The models are compared to the real world situation through control loops

4. A successful comparison according to criteria defined by the inquirer generates action to
improve the situation

5. The action is applied to the real world situation of concern as an intervention

6. An unsuccessful comparison enables the-models to be reformulated

ideas for

Models of
purposeful
A real world activity
systems situation
of relevant
concern
thought

Comparison of
models and real
world

Action to
improve

Figure 8: The Basic Shape of SSM
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The simple mode of SSM, Figure 8 (Checkland, P. and Scholes, J., 2007), has a form that is
represented by its 7 steps and their relationships. It was seen by many as a method that
defined a simple sequential cycle of inquiry in Figure 9 (Checkland, P. 1975). However, at
its inception it was intended that the principles of action research should be embedded within
it. This meant that it should not be seen as a method, but as an infinite variety of methods.
Each method would be determined uniquely by the learning process of an inquirer passing

through the methodology.

7
Action to
improve the

1

Real world

situation problem situation
considerad to be 6
problematic Changes:
systemically

desirable,

5
Comparison
models & real
world

2
Problem situation
expressed

Real World

Systems thinking
about real word

3

Root definition of Cn?ggzif; L:_:afl
relevant activity systems named
system

in the root

Figure 9: The Conventional Seven-Stage Model of SSM
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The root definition is a systems representation of the situation indicated within the rich
pictures. It defines the purposes that will lead on the creation of a set of possible intervention

strategies that are referred to as the conceptual models. Root definitions derive in SSM from.

Table 5: The Definition of CATWOE

Code Full Name Definition
C Customer(s) The victims or beneficiaries of T
A Actor(s) Those who would do T
T Transformation The conversion of input to output
w Weltanschauung The “worldview” which makes T meaningful in context
0 Owner(s) Those who could stop (or change the nature of) T
E Environment Elements outside the system which it takes as given

The following form the set of rules that constitute SSM (Checkland, P. and Scholes, J., 2007)

1. Structured thinking:
(a) SSM focuses on real world situations

(b) SSM aims to bring about improvements in a situation

2. Explicit epistemology:
(a) SSM must be expressed in terms of the epistemology which defines its paradigm
(b) The language of SSM does not have to be used
(c) Whatever is done in SSM must be expressible in terms of its language regardless of

scope of study [making (b) trivial].

3. Guidelines for SSM:
(a) There is no automatic assumption that the real world is systemic.
(b) If part of the real world is taken to be a system to be engineered, then that is done by
conscious choice
(c) Careful distinction is made between unreflected involvement in the everyday world,
and conscious systems thinking about the real world
(d) The SSM user is always conscious of moving from one world to another, and will do so

many times in using the approach
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(e) In systems thinking phases holons are constructed
(f) Holons are normally seen as human activity systems that embody: emergent properties,

layered structure, process, communications, and control

4. Relativity of SSM:
(a) SSM can be used in different ways in different situations
(b) SSM will be interpreted differently by each user
(c) Use of SSM is characterized by conscious thought about how to adapt it to a particular

situation

5. SSM as Methodology
(a) Every use of SSM will potentially hold methodological lessons in addition to those
about the situation of concern.
(b) Methodological lessons may include SSM’s framework of ideas, processes, way of use
(c) Potential lessons will always be there, awaiting extraction by conscious reflection on
the experience of use

The Table 6 shows SSM’s epistemology: the language through which its process makes

sense.
Table 6: SSM Epistemology
Terms Definition
Real world The unfolding interacting flux of events and ideas experienced as

everyday life.

System thinking | The world in which conscious reflection on the ‘real world’ using

world systems ideas takes place.

A real-world situation in which there is a sense of unease, a feeling that
Problem situation | things could be better than they are, or some perceived problem

requiring attention.

o Pictorial/diagrammatic representations of the situation’s entities,
Rich pictures _ _ ‘
processes, relationships and issues.

Concise verbal definitions expressing the nature of purposeful activity
Root definitions | systems regarded as relevant to exploring the problem situation. A full

RD would take the form: do X by Y in order to achieve Z.

CATWOE Elements considered in formulating root definitions. The core is
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expressed in T (transformation of some entity into a changed form of
that entity) according to a declared Weltanschauung, W. C: victims or
beneficiaries of T. A: those who carry out the activities. O: the person or
group who could abolish the system. E: the environmental constraints

which the system takes as given.

Criteria by which T would be judged:

Efficacy (does the means work?);

Efficiency (are minimum resources used?);

The 5Es Eftfectiveness (does the T help the attainment of longer term goals
related to O’s expectations?);

Ethicality (is T a moral thing to do?);

Elegance (is T aesthetically pleasing?).

The structured set of activities necessary to realize the root definition
Conceptual model | and CATWOE, consisting of an operational subsystem and a monitoring

and control subsystem based on'the Es.

Setting the conceptual models against the perceived real world in order
Comparison to generate debate about perceptions-of it and changes to it which would

be regarded as beneficial.

' Possible changes which are desirable on the basis of the learned
Desirable and
relevance of the relevant system and feasible for the people in the
feasible changes o b
situation at this time.

Real-world action to improve the problem situation as a result of
Action operation of the learning cycle for which this epistemology provides a

language.

In this chapter, we have understood the definition, importance and key framework of reverse
logistics. To make more profit and let the environment greener, there are so many things we
can do to improve current reverse logistics processes. However, the reverse logistics can be
connected to so many entities; the supply chain management will be more complex and
difficult than forward logistics. We also learned in this chapter that SSM is a suitable tool to
deal with the complex and uncertain problem situation in this case through its methodology

and some cases.
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Chapter 3 Research Design

From Checkland’s book of “Soft Systems Methodology in Action”, we learned several
successful cases from the industrial practice such as “Contemporary Soft Systems
Methodology in Action: Rethinking a Service Function in the Shell Group”, “The Use of Soft
Systems Methodology in the Establishment of a Business Center Organization”, “Soft
Systems Methodology in an Organizational Change Program”, etc. Those cases are the best
example for this research although the problem situations are all different. Actually, we found
that SSM can be flexibly applied in different kind of industries and functions. We can

unrestrainedly use SSM’s basic steps and guideline instead of stiff follow the formula.

3.1 Research Framework

Although SSM has been subjected to a number of revisions and modifications since 1981,
the original ‘seven-stage’ model will be used in this research. From the first stage, we will
select the significant issues in-current-organization which is unable to organize the problem
situation and find out the countermeasures. The second stage is the most important due to the
new systematic thinking skill needed and whole new concept of rich picture need to be drawn
out. It’s kind of challenge for the person who doesn’t have the concept to survey the whole
picture of the problems. The third and sixth stages are the standard model development

processes to come out with the possible models for the future improvement needed.

Table 7: The Research Chapters for Seven Stages

Stage This research
1 Real world situation considered to be problematic Chapter 3.2
2 Problem situation expressed Chapter 3.3
3 Root Definition of relevant activity system Chapter 3.4
4 Conceptual models of systems named in the root definition Chapter 3.4
5 Comparison of models & real world Chapter 3.5
6 Changes: systemically desirable, culturally feasible Chapter 3.6
7 Action to improve the problem situation Chapter 3.7
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From the understanding and case study of the features and strength of SSM, this study has
decided that a systems study of CSD using SSM would be a proper and maybe the best
methodology due to the organization and uncertain problem situation. However, without a
team work and group study, this study could not get deeply involve of the problem situation.
Therefore, before the first stage of SSM be started, there are two tasks need to be completed.

The first one is to select the key members who are able to participate this study and
contribute their practice experience on reverse logistics and current problem situation. The
most important is that they should make time available during the whole process of interview,
discussion, disputation, or proposal review. Finally, the group member has been confirmed
and support by each functional leaders for the fundamental study on constrained by present
situation.

The second thing to do is making the seven stage more clear and detail, so this study has
using the four cycles to describe the tasks or outcome on each of seven stages. The first cycle
will quick run through seven stages to get the necessary background and information by the
interview with functional leaders-and related staff. The first cycle will take several days to
complete the first version of rich picture, EROS model, possible modules, etc. The second
cycle is main focus on the model building up such as root definition, CATWOE, conceptual
model, etc and it will take about several weeks to complete. This cycle is the most difficult
and time consuming cycle because to carry out a workable model (solution) requests the
knowledge and experience of customer-behavior, processes of reverse logistics, supply chain
management, quality control, cost management. Otherwise, according to the past experience
the model will be modified again and again during the implementation or be abandoned due to
the useless. After the second cycle, the third cycle is from “Whats” to “Hows” on comparison
stages. At this stage comparisons between models and real world will be done by this study.
This procedure allowed the possible changes to be examined for desirability and feasibility,
and enabled possible actions to be recorded. And, the final cycle is widening the debate and
taking action. This research result will finally be presented to the SCM director and VP for the
investment and improvement plan. Therefore, both the presentation and the report required
prior agreement by the CSD team on the summary message of the study. To take time
discussing the final presentation and proposal can help the team to review the whole plan
again. This study should be able to provide a whole new perception of CSD after these four
cycles of study. The following seven sectors in this chapter will describe the result of seven

stages with four cycles in detail.
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Table 8: The Methodological History of the Study

Cycle 1 Cycle 2 Cycle 3 Cycle 4
(several days) (several weeks)
D¥scussm'ns Further informal
with service .
finding out done
Stage 1 team. by alert
Stag Written Y . N/A N/A
(Finding out) accounts of involvement in
structures the problem
processes ’ situation
Definition of
Stage 2 problem Frequently this
(Expressing the | situations/ involved asking
problem themes, all questions arising N/A N/A
situation) considered from Stage 3-7
relevant
The EROS
Stage 3 model: a general
£¢ 5 model Root definitions | More detailed
(Formulating applicabl T N/A
o pplicable to a 1-4 RDs formulated
root definitions) problem
situation
Stage 4
(Building The EROS Build 4 models More detal'led N/A
conceptual model models built
models)
Classification of
Stage 5 the total
(Comparing Table Table . .
problem . . Discussion at
models and . comparisons comparisons .
. statement 1n . . presentations
perceived real terms of the complied complied
world)
model
Service team Exqmlnatlon of Discussion of
Stage 6 desirable/
: select those An assembly of B , | report message
(Debating, . feasible ‘hows : .
defining thought most issues from the Message of with wider
significant to 4 | comparisons managers.
changes) study worked )
modules out Proposal submit
Stage 7 nd Decision to Report written, Study proposals
. Move to 2 . accepted.
(Tacking expand some presentations .
. cycle Investment in the
actions) models made
new CSD
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3.2 Real World Situation Considered To Be Problematic

In recent years, reverse logistics is rapidly becoming one of very important factors in
business competition environment. For EMS (Electronic Manufacturer Service) company in
China, considering the lower margin of manufacturer the sourcing products, to establish a
proper system to deal with the reverse logistics management is necessary today. However, due
to the different service models, the reverse logistics management become rather complex than
forward logistic. In terms of uncertainty of return quantity and time, the right organization and
right information system is the key to success in the meanwhile is also one of hot potato for
many companies.

In our study case, it’s one of world’s largest EMS companies, ABC Company, which is
providing professional electronics products manufacturer and services. The CSD in ABC
Company has got many ill-structured problems and uncertain situation on reverse logistics
management. This case will choice one of ithe important business unit which provide the
service to XYZ customers. Below are current unstructured issues which didn’t be structured
after the interview with serviee division.-It’s the .real-world situation without appropriate
solution or methodology to deal with for the division head; therefore, we assumed that SSM is
one of most suitable methodology in this case. For understanding the case background better,
this study has developed after a great number of interviews with related employees as
following: SCM director, SCM manager,-QA manager, [E manager, supervisor, DMC
supervisor, DMC leaders, PP supervisor, PP leaders and MM supervisor, MM leaders, etc.

Below notes are the collected information and case background from the interviews and
group discussion. Although the content is ill-structure, it’s very useful information for the

problem situation description in following chapters.

B Customer XYZ requests that all the manufactured products needs to provide up to 7 years
in-warranty repair, out-of-warranty repair, refurb, retailer repair support, parts and module
repair, accessory selling, etc. ABC Company has the obligation to set up and maintain the
dedicated production lines and repair facilities for repair to meet XYZ’s quality and
capacity requirement. Some of the products will be screened to identify the warranty status
of the unit in accordance with the service agreement and identify the failure mode of the
units according to XYZ’s specifications in region. However the accuracy of the screen

execution is very poorly and the ABC Company needs to repair and test the returned units
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according to XYZ’s specifications, regardless of the reason of defect, even if the defect is
due to abuse, misuse, negligence, accident, alteration, or faulty repair after shipment, or

even no trouble found whatsoever.

B The service contrast is control by the sales division between two companies and CSD is the
execution role who needs to follow the final agreement and requirement. From give and
take negotiation situation, CSD always become the sacrificial offering because the sales
division always considers the maximum benefit of the whole company rather than the
justice of the service agreement. Therefore, it makes the situation more difficulty because
of many unfair service terms. For example, the repair turns around time requirement and
warehouse hand off. CSD will need to take over the task of “verify counts” at XYZ’s hubs

and take the responsibility of incoming discrepancy.

B XYZ Company provides advance exchange (swap) to its end customers but won’t provide
the return forecast to CSD, so.the return demand is uncertainty and the total lifetime return
rate is unknown. Without XYZ’s official forecast, the CSD only can estimate the return
quantity by very limited production quality information and history return data for the
material and capacity planning. However, the repair turn around time, the time from the
receipt of returned units at CSD’s repair facility to time the repaired unit is shipped to the
regional destination, is only for<one day. Therefore, the production planning and material

planning become a very challenge task and cause so many troubles in CSD.

B XYZ Company’s products are unique; therefore, all of its parts and components are unique
and cannot be used on other products. Because of this reason, the service parts are always
provided by single source after end of production. Once the parts supplier faced the raw
material constraints or quality issues, CSD will also be impacted and may de-commit the
obligation of repair or refurb. Sometimes, XYZ Company will request the ABC to
purchase defective units from XYZ to be torn down and used as spare parts for the
out-of-warranty repair of returned units. It’s the backup solution when face the material
constraints; however, the material reuse ratio and repair yield and quality is no proper

method to control.
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B The service return quantity will be reduced gradually after in-warranty period because the
end customers need to pay the repair cost for their out-of-warranty products. The total
weekly return quantity will be very small but CSD still need to face the pressure of repair
turn around time if there is any material constraint. If the service units are not available at
the regional hubs on the same day that XYZ Company returns units, XYZ Company has
the right to immediately withdraw units of finished goods from the same hub to use as
service units at no additional cost or credit XYZ Company on a per unit basis for the

returned units to be used in accordance with service units inventory specified.

B Because of the small quantity return after few years, the material purchasing has becoming
the critical management issues due to that most of the materials suppliers provided their
purchasing MOQ to ensure their rights; however, the MOQ quantity is much bigger than
actual demand which CSD needs to place the PO. Additionally, the long purchasing lead
time material will cause the problem.of material E&O (Excess and Obsolescence). CSD
will need to accept and fulfill purchase orders for.spare parts and service modules to be
used by XYZ Company to-repair finished goods (“spare parts”), during the period from
first customer ship of a finished good until seven years after last customer ship. Therefore,

CSD should bear the material liability if the material excess and obsolescence happened.

B Most suppliers won’t take the same responsibility of 7 years service promise because XYZ
Company doesn’t have the same agreement with those AVL (available vender list)
suppliers, for example, the mechanical parts and MLB IC component’s suppliers
requested the last material purchase because their production lines and producing processes
are rather complex and high equipment investment and will transfer to another kind of
product after the product EOL stage. For CSD, it really difficult to project the lifetime
repair demand right after EOL stage due to the high risk of material E&O cost and
potential material shortage if the forecast quantity is very different with actual service
return. Repair TAT = 1 day; the demand of service return is uncontrolled and the return

quantity is uneven everyday

B The total quantity of material purchasing will depend on two major factors - return forecast
and material reuse rate. The first factor — forecast just as we described that the return

forecast is not easy to estimate due to the various return factors such as product design
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issue, raw material issue, factory process issue, user behaviors, etc. Furthermore, XYZ
Company’s product return policy will also affect the lifetime total return quantity. The
second factor — material reuse rate of each parts or modules are also a uncertain ratio due
to the FA (Failure Analysis) result, repair line yield, material reuse rate, material rework
performance, etc. The FA engineer needs to predict the defect symptom distribution by
every perspective of production information and the IE engineer needs to work out a
feasible material reuse and rework plan and predict the ratio during each stage of product

return for material team to place their material PO.

B The material management will be the most critical issues and cost concern under the
uncertain factors for reverse logistics and suppliers’ negotiation power. Material control
dept needs to face daily-to-daily material pull-in, push-out or PO cancellation situation due
to the demand fluctuation. The term and condition is most likely control by XYZ Company
or suppliers, for instance, the MOQ, MPQ, purchasing lead time, PO cancellation window
and payment terms, etc. Material planning team also need to consider so many uncertain
issue like ECN (Engineering Change Notification), FA result and material reuse, rework
ratio, material quality, yield loss of additional material attrition, the last buy requirement
from suppliers, material E&Q risk and handling and how to minimize the purchasing cost

to maximize CSD repair profit.

B Due to the business type, management has considered CSD as a cost center that is less
important than other department. The revenue contribution of service is about 5% or less of
the finished goods shipping and CSD can only made a little money from everybody’s
perspectives. Due to the company’s culture and atmosphere, nobody draw their attention on
CSD and CSD always lacks of the resource to deal with complex situation with problems.
For instance, the excellent employees won’t choose to stay in CSD due to the promotion
opportunity and their career development. CSD always faces the difficulty to keep the
excellent and qualified employee to deal with their counterparts of XYZ Company.

B There is no standard work process, key performance index, and audit mechanism in CSD.
Most of time, the employees do not know what their job objectives are and do not full of
the responsibility and discipline on their job. Some of them are not only playful on their

job but also treat their current function as a temporary or training for next position. They
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spent a lot time to deal with urgent but less important things and cover the mistake which
has accumulated in the past and always do the fire-fighting job. CSD will require the
qualified PM to negotiate with XYZ Company for so many service issues and disputation
under the some unknown political environment; however, currently CSD has no

negotiation power to XYZ Company due to lack of qualify and experienced PM.

B The reverse logistics management issue is the daily happened and handled in CSD due to
the unclear escalation process among ABC, XYZ and forwarders, unprofessional
employees and delay handling of the issue owners. For example, the consistent incoming
discrepancy was reported due to regional screening center’s ability and 3™ party’s
warehouse management: on way lost and hub stealing, user tamping and abuse issues, etc
happens almost everyday. The large amount of shipped units waiting for GR confirmation,
the PO cannot be closed timely from XYZ and ABC’s ERP system (two different systems
and cannot be synchronized), which causes the complexity of data reconciliation. Open PO
aging due to the material shortage and no consolidated and completed history data and NO

RMA quantity control mechanism and process.

B No one can tell the exact number of current or history open PO, receiving quantity, WIP
quantity, shipping quantity, “material status, failure analysis distribution, repair TAT, etc
because there is no appropriate information-system to consolidate the repair data in CSD.
Therefore, each employee keeps their own data in hard-driver or email system without
sharing. The data is easy to be modified by their personal judgment or determination and
easier to loss due to the computer hardware issues. The incorrect operational data has been
presented and communicate between two companies and the KPI data has been faked up
sometimes. The cost control dept has no way to perform their regular audit because of no

cost control system.
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3.3 Problem Situations Expressed

Before the problem situations expressed, this research has done the analyses within a period
of several weeks at the start of the study. The analysis is social structure/roles of the
dimension to identify clients, possible problem owners, role of problem solver, and

organization form through rich pictures with in an SSM inquiry.

m Client: The vice president of ABC Company

m Client’s aspirations:
- To develop a way of measuring the performance of CSD under an optimal service
organization

- To solve current service operation obstacles and issues

® Problem solvers: CSD SCM manager Kerry W.K. Huang plus various function of CSD
staff

B Resources available:
- SSM methodology
- Instruction by SCM director and-support by CSD functional leader of operational
program management, production planning, material planning, delivery control
management and cost management

- 3 months project time

m Constraints:
- Time limitation
- Manpower’s service experience and unfamiliar with SSM
- Political environment and obstacle of reorganization

- Customer’s cooperation difficulty and unreasonable requirement

m Problem owners:

- The vice president of ABC Company
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- The director of SCM at ABC Company
- The customer at XYZ Company

Reason for regarding the problem as a problem

- Current service practice has caused CSD wasting a great deal of money due to the
material control and customer’s disputation

- There is no proper mechanism to deal with systematic issue, for instance; forecast issue,
GR 1issue, material control, correct information consolidation, etc.

- The reorganization has specified annual reviews of activities and requires ways of

measuring performance.

Value to the problem owner

- An optimal service organization and a way of measuring performance will increase
management power and budget control.

- Improvements in the effectiveness of the CSD in providing services to the customer are
the ultimate goal.

- Setting up a mechanism to deal with current service systematic issues is not only able to

avoid any losses, but also maximize the potential profits.

CSD Role:

- The basic role of a CSD member is to contribute to managing the delivery of service
repair/refurb operation to ensure the satisfied customer and maximum the organization
profit.

- Contract obligation: Service order fulfillment is the key responsibility for the whole team
since there is a clear and strict requirement of TAT and quality requirement on service
contract between ABC and XYZ.

- Profit maker: CSD department is faced the operation loss due to the management matters,
to minimize the operation loss or maximize the service profit is the important function and

role to CSD members.

Problem situation by rich picture
This study has dug out some issue situation by interview and will express the real world
situation by rich picture which is observed throughout the work drawing pictures and

diagrams as well as taking notes. Rich picture is the policy of representing the problem
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situation itself in the form; however, since there is no formal technique or classic form for
it, this study has descript the problem situation of CSD by refer to several examples in the
book of “SSM in Action” which has pointed out that it’s essential that rich pictures should
“express relationships and value judgments; find symbols to convey the correct feel of the

situation; and indicate that many relevant relationships preclude instant solutions”.

Figure 10 presents an overview of a current CSD reverse logistics issues in ABC
Company that we have developed. It focuses mainly on those issues around service
obligation, order fulfillment, material management, cost management and related logistics
activities. In particular, we identify eight critical “Area to improve” items in CSD reverse
logistics management and related research activities. Therefore, it is possible to improve

each of items to suggest a feasible and efficient new organization and information

management system in following chapters.
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Referring to Figure 10, the relationship between each parties and problem situation has
been discussed in whole reverse logistics from contract agreement, inbound logistic, material
purchase, material reuse, units repair, outbound shipment, etc. The unstructured problem
situation in chapter 3.2 can be summarized to the key eight issue categories as below. The
more structure category should be able to let this study develop a mechanism or solution to
improve the situation. From the category 1 to 8, we just point out what lack in CSD and which

area should be improved instead of what is the ability CSD already have.

Category 1: EMS’s obligation and law and contract’s restriction

(1) Lack of an overall service strategy from ABC company itself, its be controlled by
customer and provide the service passively

(2) Service contract is not doable and justify and CSD didn’t deeply discuss and involve to the
negotiation processes and final determination

(3) There is no plan to support 7 years product return and only focus on short-term order
fulfillment and customer’s requirement

(4) Lack of the attempt to turn CSD business over the concept of cost center to profit center
(5) Current CSD organization cannot support the complex problem situation and customer’s

requirement

Category 2: Return behavior and return-policy

(1) Lack of information system to monitor the return frequency

(2) Lack of the profession screen center to filter the units of “no trouble found” and “user
abuse” units

(3) Lack of information system to project customer remorse ratio

(4) There is no proper method to deal with entire product recall issue

(5) Lack of the communication channel to involve the return policy with XYZ Company

earlier

Category 3: Return forecast and logistics

(1) Lack of a forecast mechanism for both repair and refurb return

(2) Lack of information system to get the pipeline visibility

(3) So many Customs regulation for repair return need to be conquered

(4) A timely handle function for the on way loss, delay and incoming discrepancy

(5) Lack of global logistic support ability
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Category 4: Service model and cost management

(1)
2)
€)
(4)

()

Lack of standard quotation structure for both in-warranty and out-of-warranty repair
There is no function team to report CSD P&L and analyze the possible improve area
Lack of the information system to separate the material cost, freight cost, overhead, labor
cost from the common pool and cost reduction plan

A mechanism to assess the potential financial loss due to the contract obligation, buffer
inventory, material T&C, etc

Lack of the experience of cost assessment for oversee repair support investment

Category 5: Material purchasing and supplier management

(1)
2)

3)

(4)

Lack of a mechanism to deal with discontinued order

Under the circumstance of small quantity return after EOL, there is no proper way to deal
with material T&C, such as long purchasing L/T, last buy request, huge MOQ/MPQ, raw
material EOL, etc

Lack of information system to consolidate overall material status for all programs (no
material visibility)

Lack of material SR management: reuse, rework, replacement, reduction, review

Category 6: Stock management and E&O

(1)
2)
€)

No clear definition of safety stock quantity and consuming plan
Lack of a mechanism to calculate the lifetime material E&O and countermeasures
Lack of a standard process to deal with the scrap units and potential reuse some parts

from it

Category 7: Rework process and material reuse

(1)

(2)

€)

There is no material rework plan at the early stage of product return and the RRT (Rolling
Reliability Test) and ORT (Ongoing Reliability Test) need to be performed

Need to develop module test standard and ability to support module replacement program
in oversea

How to deal with the moral issue for the cost saving and quality dispute rely on SQE

quality standard

Category 8: Repair efficiency and material attrition
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(1) Due to the long lead-time of material purchasing, the material attrition ratio need to be
projected

(2) Improvement needed: failure analysis ability to higher the repair yield rate and lower the
looper and units second return

(3) Lack of a standard calculation for the buffer inventory to improve overall repair
efficiency and meeting the TAT requirement

(4) There is no way to optimize the manpower and capacity utilization
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3.4 Root Definition of Relevant Activity System

Once the picture of the situation and the category were established and shared, our attention
could turn to ‘problem solving’. We were reluctant to rank the eight categories of problem
issue from ‘most important’ to ‘least important’, and the first cycle of the methodology was
devoted to coping with the eight category list. The first cycle created a debate which enabled a
manageable handful of relevant systems to be expressed as root definitions and conceptual
models.

The first model produced represented a notional system within which the eight categories
concerns arose. The root definition of this system is shown emblematically in Figure 11.
Figure 12 shows the root definition and its CATWOE in conventional form, as well as the
conceptual model.

Setting the real-world expressions of concern against this simple model enabled the
problem themes to be grouped and classified according to which element in the model they
addressed. The four information and control systems have been discussed and developed
during the model building. They covered: Order Fulfillment Control Module; Material
Control Module; Quality Control Module; Cost Control Module

Profitable and Sustainable
Reverse Logistics Operation

Relation of S to O
+ § categories problems

{ |

s E |
Environment Forces {
\ Enable information control system * Suppliers (input)

Crganization reengineering / * Buyers (output) /
+ Government (regulatory) |
« Competitors {(com petitive_]'.-'

Figure 11: EROS Concept of CSD Case

Root Definition

Four service information and control systems designed and owned by CSD new organization,
which provides comprehensive information of order fulfillment, material management, quality
control, and repair cost control in order to deal with uncertain and unstructured daily
operation issues and ensure the maximum CSD profit and highly customer satisfactory.
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CATWOE:

C: CSD (Customer Service Division)

A: Project leader

T: Unstructured organization without management system -> New developed organization
with four information and control systems

W: This kind of system approach is essential for effective and efficient management of

uncertainty situation of reverse logistics

O: Vice President of ABC

E: The lower position and lack of resource of CSD in ABC Company, customer’s requirement

and contract’s obligation

Identify
customer's
expectation of
service and EMS
environment

Appreciate
CSD's current
reverse logistics
operation issues

Decide the
scope of issues
will be dealt

Discuss the
necessary change
of org and enable
control systems

Take control
action

Implement the
new org and 4
control systems

Define measures

of performance:
efficacy

efficiency

Take control
action

Appreciate managemen
aspirations for the
system

Define measures
of performance:
effectiveness

Figure 12: The Format Model of the EROS Concept

The four information and control modules will be developed after the service operational
processes reengineering and find turn.
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Table 9 shows the mapping between the sub-issues with the related control systems. Although
the related system cannot cover all the current CSD issues, most of current daily operation

issues can be solved immediately once the control mechanism works well.
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Table 9: Problem Category, Issues and Related System

Problem Category

Sub-issues

Related System

OEM’s obligation and law
and contract’s restriction

Service Strategy

Organization &
Management

Service Contract

Organization &

Management
7-year Support Material Module
Profit Center Cost Module

Organization &

O izati
rganization Management
Return Frequency Order Fulfillment
S Cent lity Modul
Return behavior and return Creet] et Qua 1 Y 2OCIEe
olic Customer Remorse Quality Module
potiey Product Recall Project
Return Policy Organization
Forecast Mechanism Order Fulfillment
Pipeline Visibility Order Fulfillment
Return forecast and logistic Customs Regulation Order Fulfillment
Logistics Issues/ Aging Order Fulfillment
Global Support Project
Quotation Cost Module
Servi del and cost P&L Analysis Cost Module
ice m n
crvice model and cos Cost Reduction Cost Module
management -
Risk Assessment Cost Module
Oversea investment Project
Discontinued Order Material Module
Material hasi d Material T&C Material Module
aterial purchasing an
ap 8 Material Visibility Material Module
supplier management —
Organization &
5R Management
Management
Stock ¢ and Safety Stock Material Module
management an
E8(;CO geme Material E&O Material Module
Process of Scrap/Reuse Quality Module
R " d Rework Plan Quality Module
rk pr n
ew0. process a Module Test Quality Module
material reuse ;
SQE Reuse Standard Quality Module
Material Attrition Material Module
) ) Failure Analysis Quality Module
R ffi d
epal.r © 1c1.e.ncy an Buffer Inventory Order Fulfillment
material attrition ) - ation &
. e rganization
Capacity Utilization ganiza

Management
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The summary of overall control systems has been broken down to sub-modules as Figure
13 in order to define the clear process with suitable information data. Although there is some
partial work instruction in each department, there is no standard operation process for cross
function data collection. Before we determine what are sub-modules should be add in the
main modules, the internal discussion between each function leader is the first thing to do.
Secondary, the standard operation process should be wrote/drawn down and get approval to
ensure that the definition won’t be changed during the system development.

The main modules will contains several sub-modules; for example, the material control
modules will include the reports of CTB, E&O, T&C, PR/PO, inventory and safety stock
according to their relation. Each sub-module should contain the necessary information which
has been discussed during the information system analysis meeting. For example, the T&C
sub-modules should cover each part of supplier information, MOQ, MPQ, MDQ, L/T, U/P,
payment term, PO cancellation window, etc. All the information will be connected by
“Business Intelligence” software which gets setup the key performance index and abnormal
alert system for management making the quick decision.

The total 26 sub-modules which will-be come out and each report can connect together to
become the consolidated information system. The system. is not only for the functional dept to
use on daily operation but also can provide the overall performance and control system for

management.
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C. Related Information B .Sub-Modules
®@ ® ® ©) ®

Feturn Fepair TAT Open PO

Return Receiving Repair Shipping
: Forecast Inbound GR report
History TWR Plan DPS Plan Outhound AR reno
reated A. Main Modules _
Information Order Failure @
) Analysis
fulfillment L=
Looper (:)
Rate
L
|
Material
Attrition

MNTF &
l Abuse

[_rate

Material
Reuse /

Yield

Purchase Repair Repair —

®

1 Material Control Quality Control
0QC
/ DFRM
| —

® ©® ®

Safety
Stock

®

Figure 13: Four Development Modules

In Figure 14, the 26 sub-modules have been rearranged by functions. We divided the CSD
related key function as below: BPM,; OPM, DMC, MM, PP, IE, QA and CM which will play
the most important role for the information system. In the meanwhile, due to current
organization cannot support and solve the current problem situation for both short-term and
long-term. Figure 14: overall information flow will help each dept to define which area of
information they need to pay attention and possible re-organization or new job definition.

This figure start from the report number 1, customer’s service requirement and the
agreement document, that will decide the entire service model and logistic support needed.
The BPM should coordinate with all functions in the beginning of warranty fee estimation to
ensure that CSD service model will be profitable on the report number 2. Although each
function should perform their roles to support the whole CSD service operation and profit
center concept; this study found that the report number 4 — “Return Forecast TWR” is the
most important item of key successful factors. Almost all the reverse logistics activities in
CSD will be impacted by the accurate TWR ratio. Thus, it is necessary to have a dedicated
function team to develop a TWR projection mechanism for the weekly and lifetime return

quantity forecast.
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Without the support from key parts suppliers, the 7 years service commitment cannot be
executed due to the important and critical of material preparation. Therefore, another key
report is the T&C on report number 10 for the material purchasing management. Almost all
the material management department and cost management activities will be influenced by
T&C a lot. Since the early discuss and confirm the T&C the better for the planning, MM
should has the dedicated function to negotiate the T&C and assess the cost impact and charge
to XYZ. It short, the T&C should be able sustainable to support for entire service program.

Customer BPM OPM DMC MM PP IE QA cM

@ Service @
Request Quotation »  TEC
[ Dos— L —
h 4
@ Return Return Purchase
Forecast Cost
Ji’%—

Histary
O]

Receiving

'@

Plan

@
oy S M. S
®

L . NTF & .
Shipping Failure Repair
Analysis » E‘%‘l cost/unit

Plan
ogc
DPPM

1

.J\
e‘l\ ®

GR report Inventory Yield
AR reportl :

F&

Safety Material @ Looper
Stock Attrition Rate
{ L
Material
Reuse /
| Rework-

@ v L .
-] =
@ Repair R
kKPT %

Figure 14: Overall Information Flow

Since the four modules and 26 reports will provide all the information CSD need to
management for the decision making, the system should be able to provide the indicators to
spread out the operation performance and the area of abnormal occur. For example, the long
aging of open PO didn’t be closed, high inventory level, high NTF ratio, etc. In table 11, this
study lists the key indicator which the operational management should pay attention on their
daily management and the cost management for high level management’s decision making.

Each indicator will setup the value by different stage of the program. The examples are as
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below. Without the proper KPI, both employee and the management didn’t have the

performance review method on their day-to-day operation.

Example: KPI — TWR (Forecast Gap)
Description: To project the lifetime return ratio for both IW and OOW
Purpose:
- Maximize CSD profit: (a) warranty fee charge; (b) P&L analysis
- Maximize capacity utilization: (a) repair facilitate; (b) manpower recruiting; (c) buffer
inventory; (d) compare with customer’s forecast
- Minimize E&O cost: (a) CTB (maximum MPS quantity); (b) OOW material planning;
(¢) E&O management; (d) last buy decision
- Minimize repair cost: (a) receiving frequency; (b) repair type and process; (c) shipping
frequency
Formula:
(1) Lifetime Total Return / Lifetime Total Sales (simplified version)
(2) The complex version of the TWR formula shows.in Table 10 and the illustrator is in
Figure 15. The TWR (X) includes the repair return (Y) plus refurb return (Z). Due to the
production quality gradually improvement, we have divided the manufacturing time into
four stages for repair return: (Y 1) ramp; (Y2) improvement; (Y3) steady state; (Y4) EOL
and each stages will contain certain-manufacturing weeks. The WOM stands for the week
of manufacture. We also divided the refurb return into three stages: (Z1) beginning; (Z2)
after beginning; (Z3) ceased state. The TWR will be the total of the return rate of each

stages multiple their manufacture (Packout quantity).
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Table 10: TWR Formula (complex version)

Level Formula
1 X=Y+Z
2 Y=Y1(EWOM| y, o Packout Q’ty / ZWOM; ¢, 4 Packout Q’ty)+Y2(EWOM,+1 to b
Packout Q’ty / ZWOM; , ¢ Packout Q’ty)+Y3(XWOMy.; +, . Packout Q’ty /
YWOM; , 4 Packout Q’ty)+Y4(ZWOM,4; ¢, ¢ Packout Q’ty / EZWOM; 4, 4 Packout
Qty)
7=7Z1(XWOM; {, m Packout Q’ty / XEWOM; y, 4 Packout Q’ty)+Z2(EWOM11 ton
Packout Q’ty / EWOM| «, ¢ Packout Q’ty)+Z3(EWOM,; ¢, ¢ Packout Q’ty /
YWOM; , 4 Packout Q’ty)
3 Y1=XZWOM| 4, , (return Q’ty / Packout Q’ty)
Y2=3XWOM,4 10 (return Q’ty / Packout Q’ty)
Y3=EZWOMy: 0 ¢ (return Q’ty / Packout Q’ty)
Y4=ZWOM,+ ¢ 4 (return Q’ty. /- Packout Q’ty)
Z1=ZWOM| (o (return Q’ty / Packout Q’ty)
72=3YWOM11 100 (return Q’ty / Packout Q’ty)
73=ZWOMy: 10 4 (return Q’ty / Packout Q’ty)
4 (1) Actual Packout Q’ty
(2) Actual receiving Q’ty
(3) Forecast Q’ty - Regression-analysis ftom past return trend
(4) FA100 versus improvement milestones
B
Level 2 Repai(rYF;eturn I Refurl() ReturnI
R R N T e 0
Level 4 wom] [wom | | wom

WOM WOM WOM WOM WOomM WOM
1 | a a+1 B . b b+1 @ .| c

Figure 15: TWR Estimation Logic

womMl] [wom WOM
c+1 . d 1 B

WOM WOM
m m+1H8 .
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Based on the TWR formula, we made an example TWR for in different estimate timing of

service stages to expand the KPI of TWR.

Estimated Timing Estimated TWR
TWR A — Before MP 16.7%
TWR B - MP ~ EOL 15.4%
TWR C - EOL ~ EOW 15.1%
TWR D - EOW ~ EOS 15.14%

Table 11: An Example of TWR Estimation

TWR b4 Ay z
Stages TTL gt Y2 Y3 Y TTL Z1 22 23
TWR 16.7% | 14.6%0 | 29.20% | 12.6% 9.7% 9.7% 2.1% 6.1% 1.1% 106
TWR A i B e e e E e e At R
Packout 100%: 17 4% 52.3% 19.5% 10.8% 100%: 20.3% 62.9% 10.8%
TWR 15.4% n/a n/a n/a n/a n/a n/a n/a n/a n/a
TWR B ———— e
Packout n/a n/a n/a n/fa n/fa n/a nfa nfa nfa
TWWR 15.1% n/a n/a n/a n/fa n/fa n/a nfa nfa nfa
TWR C ———— e e e e
Packout n/a n/a n/a n/a n/a n/a n/a n/a n/a
TWR 15.14% n/a n/a n/a n/a n/a n/a n/a n/a n/a
TWRD —_—t——————— ¥ ——————— g ————t————
Packout n/a n/a n/a n/a n/a n/a n/a n/a n/a

The different stage of product life cycle will have the different value of forecast gap
tolerance; the closer to EOS (End Of Service) the more accuracy forecast should have.
According to the example of TWR estimation in the different stage of TWR A, B, C and D in
Table 11, different stage of product service cycle have the different KPI of TWR estimation.
Therefore, the acceptable value will be different if the KPI percentage is different. An

example is in Table 12.
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Table 12: The Example of TWR KPI and Acceptable Value

Estimated Timing Estimated Rate KFI Acceptable Walue Remark,
TWR A Before MP 16.7% 10% 15.03% ~ 18.37% MP: Mass Production
TWR B MP ~ EOL 15.4% 5% 14.63% ~ 16.17% | COL End OfLife
ECW: End of Warranty
TWRC | EOL~EOW 15.1% 1% 14,95% ~ 15.25% EOS: End of Service
TWRD | EOW ~ EOS 15.14% 0.3% 15.09 ~ 15.19%
Table 13: KPI for CSD Operational Management
KPI Rank Formula Value
TWR Forecast M(.)St Total Return / Total Sales Justness
Critical
TAT Critical Receive date - Shipping date Justness
Repair Cost Critical Material cost + Overhead Minimum
E&O Critical Total Material PO - Total CTB Minimum
P&L Critical Total Income - Total cost Maximum
Customer Care Major The Score on QBR Maximum
Looper Major Second Return / Total Return Minimum
CTB Major (WDN + Inventory) / DPS Justness
Material Attrition . Plan Attrition Ratio / Actual Attrition
o Major . Justness
Projection Ratio
NTF Rate Major NTEF Return / Total Return Minimum
Concern .
0QC DPPM Defect / Inspection Q’ty Minimum
Concern
Inventory Level Safety Stock / Total Inventory Justness
Concern
MOQ N/A Minimum
. e Concern . . .
Capacity Utilization Output / Maximum Capacity Maximum
GR/AR Aging Concern Outstanding GR / AR (days) Minimum
Open PO Aging Concern Outstanding PO (days) Minimum
WO Closing Concern Outstanding WO (days) Minimum
Others Minor

Remark: The value will put general guideline due to the various products at their different

product lifecycle stages
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Following will talk about the new organization. Current CSD organization lacks of
information consolidation, cross function coordination, and project management function to
deal with day-to-day service operation issues and single customer contact window. As from
above problem situation analysis, CSD faced some loop holes and systematic problems which
were caused by the current organization structure and unclear responsibility. In short, nobody
will be in charge of those issues until the cost management and high level management being
reported.

Under the circumstance of complex and various service demands, it requests a dedicated
team to consolidate and coordinate between different functional departments. Thus, the
service issues can be handled and highlight immediately and the information can be
consolidated in order to support the decision making efficiently. Follow this concept the new
CSD organization has been discussed by each functional leaders to think about what CSD
need and make the simulation as the Figure 16. After the group brainstorming, the new
organization will more focus on following areas: OPM (Operational Program Management),
Inbound W/H, RMA control for DMC and material management.

The concept of the role of CSD-OPM has been brought up after functional leader’s
discussion as below figure. There are widespread functions of CSD OPM responsibility, for
instance, project management, information consolidation, customer service window,
cross-function coordination, forecast analysis, TWR estimation, repair cost reduction plan,
contract review and comments, etc. Therefore,.the OPM will play more important role that
will be responsible to management, BPM and customers directly. The new organization plan
and concept has been accepted and approved by SCM director and VP. The beneficial of the

new organization will be analysis later on.

-48 -



Mew Information Module in CSD New QOrganization:
A. Order Fulfillment Module

B. Material Management Module
C. Quality Control Module

D. Repair Cost Control Module

Agreement Direction

Customer
Company

Management
Team

Business PM

Service KPI

Service Obligation Negotiat
Influence Forces egotiation

______________________ e e .

A

B’ COperational

s Program
Management

C
D

Repair
Cost

Coordinator

Order
Manager

fulfillment

Consolidation Cost driving

Process Integration

Capacity
Utilization

Repair cost
projection Cost
Management

oMC,
RIM& Control

h

Repair
Rework

Outhound
Warehouse

Production
Flanning

Vaterial
Attrition,
Reuse,
yield

Material Position

FATP
Production
Flanning

CSD Material
Management

Manufacturer and
rework group

10C,0G¢ PO

FATP Material
Management

Inbound
Warehouse

Industrial
Engineering

C FAE, SQE,
) e

Figure 16: CSD Organization Development

Under the new developed organization, the main-function scopes and KPI will be redefined
for each function to meet the organization’s need. We select three most important functions
for each department in Table 14. Although the functional department has their own KPI, they
should able to support entire CSD’s KPI in Table 13. On the other work, the new organization
design was according to the purpose of solving CSD current problem situation in both
short-term and long-term and meet CSD’s KPI. So, we can have a conclusion for this chapter
that the four modules of information and control systems are the tool only and the new
functional team is the key successful factor to use those tools and meet both customer and

management needs and wants.
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Table 14: Main Function and KPI for New Organization

Functional Dept

3 Main Function Scopes

KPI

Production ® Production capacity and DPS planning Capacity utilization
Planning ® WO creation, control and abnormal Manpower utilization
coordination Overall optimal
® Production process reengineering processes
Delivery Control | @ RMA# and receiving management TAT achievement
Management m Repair/refurb order fulfillment & TAT GR confirmation
m PO discrepancy and GR conformation Open PO quantity
Backlog quantity
Freight cost
Material m Material PR and PO planning Material CTB
Management ® Material purchasing and supplier Material T&C
management Material E&O
®m [nventory and attrition management Inventory quantity
Cost m Material-cost calculation and analysis Cost reduction plan
Management m Repair overheads, freight, etc control Repair quotation
® P&L analysis to management team
Manufacturer m Repair and refurb WO execution Input/output
and Rework m Operators training-and - management achievement
Group ® Material rework and reuse execution Material attrition
RMA Control ® Mapping RAM re-export request form Service return forecast
® RAM import and export coordination Pipeline visibility
m History sales return analysis from ERP Buffer stock
Industrial m Repair/Refurb process and WI UPH/UPPH
Engineering ® Material attrition, reuse and rework Repair/Refurb yield rate
estimation and control Rework yield rate
m UPH/UPPH and yield assumption and
control
Supplier Quality | m Repair/Refurb quality control 0OQC DPPM
Engineering, m Failure analysis and improvement plan TWR
QA ® TWR estimation by DQA, FA100 and FATP Looper rate

yield and OQC DPPM
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3.5 Comparison of Model & Real World

The next stage of SSM is the comparison of model and real world situation. In Table 15, we
have listed down and summarized the activities in model to compare with the real world
situation and come out with a workable plan which is a list of action plan for the reference of
implementation plan in next chapter. In Table 15, we used the models as sources of question
about the real world to review each activity in model and compare with the real world in
matrix to structure process. In final, the comparisons have generated the ideas of change in the

column of “What CSD Can Do”.

Table 15: Comparison of Model & Real World

Activities in Model

Real World

What CSD Can Do

Appreciate CSD’s
current service
operation issues

- Heavily reliant on knowledge of
senior individuals

- Refer to past experience of events,
but may not be valid?

- No systematic category of issues

- Informal discussion to collect
the information

- Formal questioning

- Get feedback from cost
management dept.

Identify customer’s
expectation of
service and EMS
environment

- Need to follow customer’s game
rule no matter fair or not

- The decision of most-events.and
processes are initial-and influenced
by the'customers

- EMS company doesn’t have strong
bargaining power

- Study group of customers’
service contract

- Identify the service issue to
two category: CAN do and
CONNOT do by CSD itself

- Consult with legal consultant
- Modeling of organization in
its environment

Decide the scope of
issues will be dealt

- Decision makers do base on past
experience of events:

- The scope and priority should be
able to convince management team

- Some issues are controlled by
customer and need to further suggest
to them

- The OPM will play the
central role in CSD

- Highlight dependencies and
bring out key issues

- Setup the scope with key
functional leaders

Discuss the
necessary change of
organization and
enable control
systems

- Nobody likes to change in CSD

- The new organization should able
to adjust quickly and feasibly

- Limited experience staff and
qualified PM and hard to recruit
from outside

- Do the desirable and feasible
analysis for the possible
modules

- Compare the current org
chart with the ideal org chart
and the differentials

Implement the new
organization and 4
control systems

- Not sure the control system will
take how long to implement

- Need support by each functional
leaders, for instance, IE, FAE, MM,
DMC, PP, etc

- Directly interface with
information suppliers
- Setup the implement priority

Define criteria for
efficacy
Efficiency
Effectiveness

- Connect to KPI management
- Review by management team

- Focus on key changes and
transformation process
- Make a criteria table
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3.6 Changes: Systemically Desirable, Culturally Feasible

Although until the suggestions had had implemented, there is no way to testify that it will
work or not; however, we still need to do more analysis before the implementation plan be
started. So, this research has discussed (debate) with the interviewees for the desirability and
feasibility of “hows” as below Table 16. Under the circumstance, we have summarized the

possible action that was based on the desirable and feasible analyses which is considering

both perspectives of systematically desirable and culturally feasible.

Table 16: Desirability and Feasibility of ‘hows’ as examined by CSD

How

Desirable?

Feasible?

Possible Actions

Get the approval from
the management team
for the reorganization
in CSD and the
recognized by each
functional leaders

Yes. Current
organization cannot
meet company’s
need.

The management
principle
enhancement plan
needed.

Yes

Consult with SCM
director, get
approval and make
arrangements with
each function
leaders

Form a strong OPM
team to take the
responsibility of CSD
performance and lead
the 4 modules of
information system

Yes, the capable
OPM team will lead
the process
reengineering and
start the new projects

There are problems
to recruit the
qualified and
experienced OPM
from the manpower
market in short time

Select from internal
senior employees
and provide the
necessary training
and incentives.

Indentify/obtain those
sub-module reports
that CSD does not
have at present

Suspend judgment for
the time being

Yes

Identify all reports
and assess for
‘desirability’ in
order to maximize
on usefulness, then
make a selection

Implement the ‘order
fulfillment’ module

Yes, current dispute
between ABC and
XYZ company need a

Yes, current
information can be
utilized, need to

Select the key users
and end users from
this module.

reliable system to search for the Provide the RFP
solve suitable IT tools and outsource this
IT project to
professional
company
Implement the Yes, without a Lack of history data | Redesign material
‘material control’ consolidated material | could be a problem | management
module status, the manager before process and
cannot make the right | implementation reporting, make
decision sure all the data can
be collected before
implement the new
module
Implement the ‘quality | QA team has Suspend Need to get
control’ module hesitated to agreement by QA
implement due to the team first
minor benefit

Implement the ‘cost
control’ module

Yes, it will take a
great deal of time to
calculate the repair
cost from various
data sources

Need to wait for
above three
modules ready

Start from system
analysis stage
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3.7 Action to Improve the Problem Situation

The last stage of SSM is the action to improve the problem situation which is the ultimate
goal of this study. From the first six stages, we were analyzing the real world issues in CSD,
the relationship in problem situation, the models to solve the issues, and the desirable and
feasible. We have quite understood the directions and which areas CSD should improve and
take actions. The final stage is to come out with the action plan and the expected output. In
Table 17, we have separated our implementation plan into three phases which was based on
the comparison of the models and the real world and the analysis of systemically desirable
and culturally feasible as below:

First Phase: CSD Reorganization

Second Phase: Order fulfillment module and material control module

Third Phase: Quality control module and cost control module
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Table 17: Three Phases of Implementation Plan

Phase Imﬁleenrilsent Transformation Step Estlma]t)eagaOutput
1. Review and current organization - New Organization
and value chart
2. Interview with current functional - Clear role and
leaders and supervisors responsibility
3. Redefine CSD’s mission and goal - KPI and value
4. Redefine each function - Job rotation plan

First CSD departments’ objectives and KPI - Recruit plan
Phase Reorganization | 5. Redefine role and responsibility - Management
6. Finalize the new organization chart | principle
and get approval enhancement plan
7. Manpower budgeting - Staff training plan
8. Job rotation and recruit plan and
Staff training plan
9. Evaluation of the organization
1. Survey the IT resource in the - Return history
company - Return forecast
2. Form the IT project team and TWR
choice the IT system (Use IBM - Receiving plan
Cognos BI solution) - Repair DPS
3. Project implement strategy and - Shipping plan
milestone meeting - Repair TAT /
4.User requirement and system inbound and outbound
Order analysis - Open PO/ GR
Fulfillment 5. Project budgeting approval report / AR report
Module 6. Present to management and project
kick off
Second 7. Internal process reengineering and
Phase cross, function coordination
8. System development and build up
9. Data warehouse and ERP
connection
10. System test, debug and check
before acceptance
11. User interface, data accuracy and [ CTR
) function final check -E&O
Material 12. Report output and modification -T&C
Control 13. Training and project closing - PR/PO
Module I
- Inventory
- Safety Stock
1. Monitor second phase project - Failure analysis
schedule and learn from its - Looper rate
Quality Control experience ' - Material attrition
M<})’ dule 2. Grope discussion and user - OQC DPPM
Third requirement collection of quality and | - NTF & abuse rate
Phase cost control modules - Material reuse /
3. Proposal preparation rework
4. Follow second phase steps to - Purchase cost
Cost Control | implement - Quotation
Modules - Repair cost/unit
- Repair P&L
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This chapter is the most difficult chapter in our research because we need to spend a lot
time to dig out the problem in CSD department and understand the domain know-how of
remanufacture in EMS industry. Sometimes, the problem situation cannot be simply descript
because the root cause of a problem should be verified by so many departments and be judged
by experienced management. If we cannot understand the background of an issue, it’s
impossible to describe the issue correctly. Therefore, this research used about two years to
finish this chapter. Secondly, there is no any reference format to follow the seven stages of
SSM process because of the different need from each case. Therefore, this research needs to
be very creative to come out with the meaningful result in each stage. In next chapter, we will

review the major outcome from each stage and overall evaluate the result of this study.
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Chapter 4 Research Analysis

The study, which had started as a systems study of CSD without specific terms of reference,
now became focused on helping the organization bring about a major structural change. In
this chapter, we will review the research methodology and 3Es — efficacy, efficiency, and
effectiveness by which “Transformation” would be judged. Once the proposal has submitted
to management, the evaluation of efficacy, efficiency and effectiveness will be the important

reference for management making their decision of investment and implementation.

4.1 Major Outcome of Seven Stages

First, we will review the research methodology in this chapter which is the seven-stage
development. We have a quick summary of the major outcome and summary of each stage in
chapter three in Table 18. This table will be the guideline during the case study process of
using soft systems methodology for future projects. Although we have no way to measure the
benefit and result before implement all the activities and. systems, there is one thing we are
sure through the system thinking processes that SSM is a methodology to lead the project

owners to think the problem through before we take any-action.
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Table 18:

The Major Outcome and Summary of Seven Stages

Stage Major Outcome and Summary
Know the case background and key roles in the organization
Record the real world situation by unstructured interviews with
Real world
. the key persons
situation . . .
Current major unsolved problems in the organization were
described and written
Did the analysis to identify the clients, possible problem owners,
role of problem solver, and organization form
Problem Have come out with the “Rich Picture” which was structured the
situation reverse logistics activities and processes and the connection of
expressed the issues

The problem situation has been categorized to eight areas and
described the issues in detail

Root Definition
of relevant
activity system

Conceptual
models of
systems named
in the root
definition

Come out with the root definition and CATWOE of this case
Developed four service information and control systems which
were designed and owned by CSD new organization in order to
deal with uncertain and unstructured daily operation issues
Developed the relevant system: sub-modules for four main
modules (order fulfillment, material, quality, cost control),
related information, key performance index for CSD operation
management

Developed the new organization based on the defined main
function and KPI of CSD

Comparison of
models & real

Listed'down the-major activities in model which is possible to
implement in final and use the models as sources of questions
about the real world

Analyzed the real world situation and limitation and used a
matrix to structure process and come out with the comparison

world
and gap
The possible changes derived from comparison and generated
ideas for change — “What CSD Can Do”
Changes: Have come out with the analysis of systematically desirable and
systemically culturally feasible
desirable, Agreed on desirable and feasible change
culturally Listed the possible actions for CSD to schedule implement
feasible stages
Planed three phases of implementation plan based on previous
Action to stages’ conclusioq
. There are two main types of change: structural change for
improve the e
problem organization gnd management and - procedurgl change for '
situation process reengineering in order to come out with the information

and control system
The proposal will submit to management for the approval
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4.2 Evaluation of Efficacy, Efficiency and Effectiveness

Any conversion of input to output would be judged successful or not on three different
counts (Forbes and Checkland, 1987). Efficacy, a first dimension checks whether the means
chosen actually works in producing the output. Efficiency, a second then considers whether
the transformation is being carried out with a minimum use of resources. Effectiveness, finally,
a transformation which works and uses minimum resources might still be regarded as
unsuccessful if it were not achieving the longer term aim. We may remark that the ‘3Es’ for
judging the in-principle performance of a human activity system cover only the most basic
idea of transformation. Therefore, in the beginning of this study, we have decided what the
criteria would be for the efficacy, efficiency and effectiveness of the system modeled. Actually,
this adds a useful richness to the comparison between the model and perception of the real
world. In Figure 12, “The format root definition and model of the EROS concept, we have a
simple definition of 3Es. Efficacy - fours control systems work; Efficiency — outcome /
resource use; Effectiveness — new organization is-sustainable. However, the real situation is
not so easy to be described, the reason we put the completed 3Es analysis in the summary is

that we would like to review the whole system and ensure the result can be estimated.

The simple question for the first.criteria “efficacy’is “does the means work?”” The question
of second criteria “efficiency” is “are minimum resources used?” And final question of the
third criteria “effectiveness” is “does the transformation helps the attainment of longer term
goals related to output’s expectations?” We needs go back to our original eight problem
categories and thirty-three sub-issues before answer this question in Table 9 and the detailed
issue of each item in Figure 10. Although we have put one related system for each sub-issue
in Table 9, we need to review if the issues really can be solved and controlled and the reason.
Therefore, in Table 19, we have a completed evaluation of third-three sub-issues for 3Es.

m El: Efficacy (Check the transformation is workable or not workable)
m E2: Efficiency (Check if the output > input)

m E3: Effectiveness (Check if the transformation help the attainment of longer term goals)
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Table 19: Evaluation of Efficacy, Efficiency and Effectiveness

Transformation 3E Evaluation for sub-issue
Work in Long-Term | Work in Short-Term | Not Workable
o o - Service strategy N/A - Service
rganization
Reengineering | - 5R Management contract
- Organization R&R - Return policy
- Return frequency - Transportation - Customs
Order . .
- Forecast mechanism | loss regulation
Fulfillment . o
- Pipeline visibility
Module )
- Buffer inventory
- Capacity utilization
Material - Material visibility - Discontinued - 7 years
M - Safety stock order support
anagement . " .
Module - Material attrition - Suppliers
- Buffer inventory T&C
- Material E&O
. - Customer remorse N/A - Screen center
Quality
- Scrap/reuse process
Control
Module - Rework plan
- Module test
- SQE reuse standard
- Failure analysis
Repair Cost - Profit genter N/A - Oversea repair
C - Quotation investment
ontrol .
- P&L analysis
Module .
- Cost'teduction
- Risk assessment
OPM Project - Product recgll N/A N/A
M - Global service
anagement
support

From Table 19 the evaluation of 3Es, the conclusion is that most of the current problems
can be controlled or solved after the implementation actions have been taken because the
problems are rather related to CSD. However, there are few issues cannot be completed
solved because they are related to the customers or suppliers. In short, current four
information and control modules and the new organization and management will help CSD to
develop the fundamental and necessary systems, after that, the further actions to influence

customer and supplier to deal with service strategy, 7-year support, screen center, material

T&C, E&O, etc are this research needs to be followed up.
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1. OEM’s obligation and
regulation restriction

100%
8. Repair efficiency and material f&%/ 2. Return behavior and return
attrition 60% policy

7. Rework process and material
reuse

0% 3. Return forecast and logistic

6. Stock management and E&O 4. Service model and cost

management
5. Material purchasing and 3E
supplier management Evaluation

Figure 17: 3Es Evaluation

From 3Es evaluation in Figure 7, the problem category 4, 7 and 8 can be completely solved
by our suggestion solution. However, there is no proper means to deal with the real world
situation of problems which are related to-the contract restriction, material purchasing and
supplier management, E&O, etc. Although those areas cannot be completely solved by four
modules of information and control system with new organization and management, as we
can observe from Figure 7 that those problems can be solved from 50% to 70% from overall
problem situation. We believe the improvement will have the notable contribution to CSD as
well.

In this chapter, we have summarized our finding and major outcome from seven-stage SSM
processes. The result from this chapter is very good positive although we cannot solve all the
recent issues in CSD due to the customer contract, supplier T&C and forecast accuracy issues.
The research result has been submitted to management and up to now there are some
suggestions have been taken. Although we are unable to know the final result after
implementation currently, this research will continue to monitor the result of the
implementation and retrospect the final benefit of this research in future. In next chapter, we

will have a conclusion of this research and provide some suggestions for the future research.
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Chapter 5 Conclusions and Future Research

The major tangible outcome of this research was the new organization and information

systems for CSD after applying SSM seven-stage analysis and process. SSM provide the

system-thinking process and means to evaluate complex environments of reverse logistics.

Although a number of practical issues still need to be addressed for SSM to be effective, most

of CSD current issues can be covered by the new developed information systems and

organization. In short, SSM provides a usable and suitable framework for reverse logistics

management in EMS industry.

5.1 Managerial Implication

Applying soft system methodology in reverse logistics: Many manufacturers are looking
for ways to save money, and there’s a lot of opportunity in the reverse logistics
management. However, under the uncertain return quantity, quality and time, there are a
plenty of challenges for managers to-deal with on day-to day operation. Applying soft
system methodology to-analyze the problem situation in real world and come out with

the organization change-and improvement is doable-according to this research.

Information system should be applied in reverse logistics management: There is much
room for improvement of information control systems in reverse logistics in this case as
well as other companies. The manager should consider the long term investment plan in
reverse logistics systems which should improve the effectiveness and efficiency of
revere logistics processes. Completely information control system will not only solve

the issues, but also will increase the competitiveness for the company.

Keep an optimal organization in reverse logistics: We have started as a system study of
CSD without specific terms of reference, now became focused on helping the
organization bring about a major structural change. Managers should give reverse
logistics as much as attention as forward logistics. Although there is no permanent
optimal organization for a reverse logistics, the function and human resource should be

reviewed and developed for the continuous improvement.
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5.2 Contribution

In our study processes, SSM brought the new methodology concept to the problem
situation of reverse logistics in CSD and we have come out with the implement proposal to
management as plan. The result not only can conform to CSD’s expectation of improvement
to the problem situation but also let us benefit from learning the system thinking and the
processes of SSM. Refer to the summary of this study, we have successfully submitted the
proposal of improvement plan on both information control system and organization reengineer.
In SSM we have an approach for developing reverse logistics related information system and
organization which has the potential to overcome the difficulty of reverse logistics
management. We found that SSM is a good technique for process innovation, which makes it

quite suitable for service organizations.

5.3 Suggestion for Future studies

We focused on solved the ‘reverse logistics problems in real world situation of one
Taiwanese EMS Company in China. From our study we found that SSM is a proper
methodology to deal with uncertain and unstructured problem situation in this case although
we cannot find many related theses in the universities of Taiwan or worldwide. Therefore, we
refer to many other areas research such as the application of Civil Service, Product Marketing,
Organization Change Program, Business Center Organization, Service Function, etc instead of
Reverse logistics. For this reason, we suggest that the future research can use SSM in reverse
logistics due to its attribute of complex and uncertain from management perspective. Due to
the time and resource limitation, this study only chose one EMS Company to become the
study unit. Therefore, our final suggest is that the future study can chose more companies in
this field with the long-term tracking the implementation result to ensure the suggestion can
be applied to the reverse logistics in entire EMS industry. As mentioned, the real world
problem situation is changed and raised all the time, the study of SSM can continue to be

applied in the reverse logistics management in future.
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