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Abstract

In Taiwan, e-tailers have formed partnership with third-party logistics providers
(3PLs) and convenience stores so that the service of shopping on-line in an electronic
store and picking up goods at a convenience store could be quite common and popular
these days. This study observes thatithe e-tailers have more bargaining power at its
disposal comparing to its:counterpartsin partnership : 3PLs. Therefore, the initiative
from how 3PLs operate their business'should rest more on the dynamics of e-tailers, and
inevitably, this could have detrimental effects on their own business operation. For that
reason, the study applies the methodology “Fuzzy cognitive maps” to model and
explore the operation dynamics for 3PLs. The system model that has been developed
can be used to study the effects of any parameter change on the stability and growth of
the remaining parameters. Different scenarios are implemented, observed, and appraised.
The results show that the improvement of “Relationship with e-tailers”, “Logistics
performance”, and “Unfitting size of fixed assets” could significantly facilitate 3PLs
expanding the market shares, total profits and somewhat mitigating the problems 3PLs

encounter. The effectiveness level behind the improvement is also addressed.

Keywords: e-commerce, e-retailing, third-party logistics providers (3PLs), fuzzy

cognitive maps (FCM)
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Chapter 1 Introduction

1.1. Research Background

Digital technology has invited tremendous changes to our society through
intensive interaction with the Internet. It is the Internet that gives birth to e-commerce.
In general, e-commerce implies the buying and selling of products or services over
electronic systems such as the Internet and other computer networks. The definition
could be referred to Grandon and Pearson (2004) ’the process of buying and selling

products or services using electronic data transmission via the Internet and the www.”

Nowadays, e-commerce becomes an increasingly fast growing business and
establishes a brand-new channel between sellers and buyers. Since the considerable
growth of the e-commerce, .electronicystores have emerged as a popular retail channel.
Buyers can surf on the Internet browsing any information with few limitations while for
sellers, the electronic stores.stand for'a‘new channel to contact buyers. The sellers who
primarily use Internet as a medium for‘consumers to shop for the goods or service
provided are named as e-tailers. This new kind of business is far away from the

traditional ones.

In Taiwan, many e-tailers have formed close partnership with widespread
convenience stores in the area of retailing delivery system resulted from delivery
difficulty, so that consumers can order the goods on websites and pick up their goods at
the convenience store based on their preferred scheduling. Nowadays, over 1,200,000
transactions have been completed via electronic commerce through the retail delivery
model per month (Feng and Huang, 2006 ). The integration of e-commerce and logistics
system of convenience stores is called “E-commerce retailing delivery (RD ) model.”

It provides consumers with shopping on-line service in an electronic store and picking

1
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up goods at a convenience store.

In the e-commerce RD model, third-party logistics providers perform in roles of
bridging the service functions of e-tailers (retailers who sell goods via electronic
transactions on the Internet ) and convenience stores. Services such as warehousing,
packaging and transportation services that are not crucial to e-tailers, no longer needed
to be managed exclusively by e-tailers, are outsourced to third-party logistics providers

(Hereafter referred to as 3PLs ) . Thus, 3PLs are important middlemen connecting the
dots between e-tailers and logistics systems of convenience stores. The roles within
e-commerce RD model are showed in Fig. 1. E-tailers are mainly responsible for
maintaining the shopping platform, promoting and selling commodities to the
consumers while 3PLs are in charge. of preserving, packaging and transporting the
commodities for the cooperative e-tailers:. The.examples of renowned, sizable e-tailers
in Taiwan are PayEasy and“Yahoo, and their: partners are Choice Logistics, Kyyo

Logistics, etc. Their function is also described in the Fig. 1.
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Fig. 1. The e-commerce.retailing delivery model

More concretely, their:cooperation-mede Is similar to the two departments in a
company working together. One is.e-tailers as a marketing department, and the other
one is 3PLs as a logistics department. They’ve jointly built up the information system
for transmitting the order data efficiently, and negotiated the transmission format and
time to uphold the desired efficiency. Moreover, the interchange flows of information,
goods, and cash between them are smooth and frequent without any hindrance. Like two
departments in a company, they have meetings frequently for the purpose of
communications and negotiations in pricing and services, performance reviews, and
status as well as inventory check, etc. Hence, the close cooperation and relationship

between the e-tailers and 3PLs are extremely effective as result.

Although with close relationship, the bargaining power is still unevenly tilted in

e-tailers’ favor. The strong e-tailers’ bargaining power inevitably renders 3PLs some



undesirables. Hence, it is understandable that how the 3PLs operate their business may
depend on not only their own current statuses, threats from their competitors but also,
most importantly, e-tailers’ dynamic movements. 3PLs need to respond to e-tailers and
competitors’ dynamic movement with dynamic counteractions. This would bring
detrimental effects to 3PLs. Therefore, it’s important for 3PLs within the e-commerce

RD model to possess this insightful capability of understanding the operation dynamics.

1.2. Research Motivations

Because of the short development history and data collection difficulty, there have
been very few studies about the dynamics of the roles within the e-commerce RD model.
For this reason, it is worthwhile to explore the critical concepts (or system variables,
parameters ) that lie in the operation dynamics of 3PLs, the strength of relationship
among the concepts, and jthe possible amendments to the identified negative effects

within the dynamic environment.

Since the system of interest is_dynamic, there are two well-known approaches to
deal with the dynamic issues. One is “System Dynamics”, and the other one is “Fuzzy

Cognitive Maps.”

System dynamicsis an approach to understanding the behavior of complex
systems over time. It deals with internal feedback loops and time delays that affect the
behavior of the entire system. What makes using system dynamics different from other
approaches to studying complex systems is the use of feedback loops, and stocks and
flows. These elements help describe how even seemingly simple systems display

baffling nonlinearity.

A fuzzy cognitive map (FCM) is a cognitive map within which the relations

between the concepts can be used to compute the "strength of relationship” of these

4



elements. The theory behind the computation is fuzzy logic ( Bart Kosko, 1986 ). Fuzzy
cognitive maps are signed fuzzy digraphs. It helps demonstrate or simulate how experts
deliberate upon a particular issue. In addition, it puts causal relationships in use and

provides feedbacks.

It is well-known that the methodology “System dynamics” is a solution to the
dynamic environment. However, the study applies “FCM” instead of “System

Dynamics”. The supporting reasons are:

1. The concepts need to be constructed and confirmed by experts because there are

few academically-proved concepts that describes the e-commerce RD system;

2. Experts are supposed to be top management of e-tailers and 3PLs. The

questionnaire and survey:will be as straightforward as possible.

3. The proposed map may- contain both quantitative and qualitative concepts, and

FCM can tackle such problem:

4. The strength of relationships , between the system concepts are too vague to be

transformed or represented by an equation.

Because there is no much research on it, the study is more like an exploratory
research. Hence, in order to get to know the issues of interested, it may be more
appropriate to apply FCM because of its fewer limitations in application, and it may

help smooth away the potential research obstacles.



1.3. Research Objectives
Based on the research background and motivations, the objectives of this study are:
(1).To set up a third-party logistics provider-based fuzzy cognitive map.

(2).To acquire insight on how in different scenarios the critical concepts influence

the entire system.

Through fuzzy cognitive maps, casual links among concepts will be demonstrated.
It specifies the causal relationship among concepts and depicts the causal links, then,

helps 3PLs to implement the strategies in a global and systematic view.

1.4. Research Procedure

In Chapter 1, this study.defines researeh background, motivations, and research
objectives. The remaining-0of this research content is arranged as follows: Chapter 2
describes e-commerce background.-and.reviews related literature on e-commerce RD
model, and methodology applied:-Chapter 3-shows how the methodology processes. In
Chapter 4, the study will analyze the output generated by FCM. In Chapter 5,

conclusions as well as recommendations for future research will be discussed.

Research procedure is portrayed in Fig. 2
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Chapter 2 Literature Review

2.1 An Overview of E-tailers in E-Commerce Environment

The retailers that do the activities of selling retail products or services on the
Internet are now known as “e-tailers.” More specifically, an e-tailer is a retailer that
sells retail goods or services directly to consumers online without operating storefront

operations of any kind. Examples of e-tailers in Taiwan are Yahoo, and PayEasy.

Table 1. E-tailers and their logos

E-tailers Logos

Yahoo! YA%I_%%' Bdd

PayEasy | | Z0@ (.59

In general E-tailers, are categorized into two types, “pure plays” as well as “bricks
and clicks”. Compared to the traditional physical retail storefronts, consumers are
allowed to get access to pure play as well as brick and click e-tailers via Internet, 24

hours a day, 7 days a week.

Pure play e-tailers use the Internet as its main channel of retailing. For instance,
Dell and Amazon.com are two famous pure play e-tailers. They usually have higher
chances to turn higher profit margins because of the fact that many expenses such as
overhead expenses and labor costs can be greatly reduced, contributing to their lower

product prices.



Meanwhile, brick and click e-tailers make use of both electronic stores and
traditional physical storefronts to sell their goods or services. Compared with pure play
e-tailers, there are more channels for brick and click e-tailers to promote and sell their

services or goods at not only physical storefronts but also electronic stores.

However, for both pure play and brick and click e-tailers, there exist some
problems to be solved. First, security is the frequently voiced concern. Examples of
attacks on e-commerce companies such as Amazon.com and eBay, where the computers
were overloaded with orders and operations were stopped, give top management much
concern about e-commerce security. Also, the vulnerability of credit card numbers is
needed to pay attention to. Second, it’s hard to establish close relationships between
e-tailers and consumers. Studies demonstrate that online shoppers distrust not only the
e-tailers themselves (e.g., Urban, Sultan, & Qualls, 2000) and their payment systems
(e.g., Hoffman, Novak, & Peralta, 1999a), but also the very nature of the Internet and
online shopping (e.g., Hoffman, Novak, & Peralta, 1999b; Schoder & Yin, 2000). Thus,

the improvement of security and customer-related relationship is a must for e-tailers.


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6W5D-4CMJ0F6-3&_user=1194694&_coverDate=12%2F31%2F2004&_alid=803204230&_rdoc=14&_fmt=high&_orig=search&_cdi=6568&_sort=r&_docanchor=&view=c&_ct=54&_acct=C000051941&_version=1&_urlVersion=0&_userid=1194694&md5=fa6bbc0d729aaab8b563652ed6305934#bib148
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6W5D-4CMJ0F6-3&_user=1194694&_coverDate=12%2F31%2F2004&_alid=803204230&_rdoc=14&_fmt=high&_orig=search&_cdi=6568&_sort=r&_docanchor=&view=c&_ct=54&_acct=C000051941&_version=1&_urlVersion=0&_userid=1194694&md5=fa6bbc0d729aaab8b563652ed6305934#bib71
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6W5D-4CMJ0F6-3&_user=1194694&_coverDate=12%2F31%2F2004&_alid=803204230&_rdoc=14&_fmt=high&_orig=search&_cdi=6568&_sort=r&_docanchor=&view=c&_ct=54&_acct=C000051941&_version=1&_urlVersion=0&_userid=1194694&md5=fa6bbc0d729aaab8b563652ed6305934#bib72
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6W5D-4CMJ0F6-3&_user=1194694&_coverDate=12%2F31%2F2004&_alid=803204230&_rdoc=14&_fmt=high&_orig=search&_cdi=6568&_sort=r&_docanchor=&view=c&_ct=54&_acct=C000051941&_version=1&_urlVersion=0&_userid=1194694&md5=fa6bbc0d729aaab8b563652ed6305934#bib130

2.2 An Overview of Third-party Logistics Providers

Lieb, Millen, and Wassenhove (1993) define 3PL ( third-party logistics ) as the use
of external companies to perform logistics functions that have traditionally been
performed within an organization. Also, 3PL providers are defined as a special
middleman of logistics in channel who provides other enterprises with whole or part
logistics business service, from delivering generic transportation service to design,
execute and operate whole system of distribution and logistics in certain period by

contract form (‘Duo Zhang, 2000).

In the past two decades, the rise of 3PL providers in the supply chain network has
empowered the logistics market with new force. The reason why 3PL providers emerge
is that companies compete in a number of businesses that are logistically distinct due to
varied customer needs ( Fuller, O’Conor, and Rawlinson ,1993 ) . Since 1990s,
companies have increasingly outsourced logistics activities. About 60% of the Fortune
500 companies survey reports having at least one logistics provider contract (Lieb and
Randel, 1996 ) . Companies can achieve customer service improvement and cost

reduction by outsourcing logistics services with such 3PLs (Rabinovich et al., 1999).

The advantages of 3PL providers help build a good developing environment for
e-commerce. Internet-based collaboration applied in e-tailers and providers facilitates
the integration of logistics flow, financial flow, information flow, workflow, and
value-added flow. Providers can turn their e-tailers’ logistics system into a professional
and cost-effective one. They make dream come true the fast flow of goods among
supply chains and shorten the time and distance needed from supply side to demand

side.
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http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V03-4PP2CRD-4&_user=1194694&_coverDate=11%2F30%2F2008&_alid=799181473&_rdoc=5&_fmt=high&_orig=search&_cdi=5635&_sort=r&_docanchor=&view=c&_ct=22&_acct=C000051941&_version=1&_urlVersion=0&_userid=1194694&md5=ed6631a4d2822fc3836904db487526e0#bib36

With the gradual maturation of Internet and the continuous growth of e-commerce,
3PL providers could frequently ameliorate its logistics flow and enable their customers
to have a quicker response and a better service quality. The partnered 3PLs with

e-tailers in Tawain are showed in the below table 2.

Table 2. 3PLs in the e-commerce RD model

3PLs Logos

Kyyo Logistics

+ Sl B nkimE e ®E

Choice Logistics 2 BRAE
et LR . cHoice [SYT

| |

Connect Logistics |+ <Y
T 2 L

DongtU6 L():g’i“sticrs ’

| A
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2.3 Introduction and Studies on E-commerce Retailing Delivery

In Taiwan, there are many convenience stores, which facilitate the retailing
delivery (RD) service: “Shop on-line and pick up orders at convenience stores.” The

retailing delivery services in Taiwan have made remarkable successes.

The history of retailing delivery of e-commerce in Taiwan is about eight years, and
the e-commerce RD model is mainly operated by providers. The providers have had to
improve the flow of information both internally and externally and integrate their

logistics services into the retail delivery provided by convenience stores.

CVS.com (a joint venture by three families of convenience stores including
Family.com, Hi-Life.com, and Okcvs.com) is an RD provider that began service at the
beginning of 1999, while 7-11:com joined the.market at the end of 2000. Because of the
safe payment way and the-quick delivery, RD services provided by convenience stores

have played an important role in.e-commerce logistics.

The procedure that combinesie-tailing with RD system is illustrated below:

12



e D+1 day D+1 day , Date
e A ST (6-24) ___ D20y ~D9day  me)
On-line ED Packing I:> Delivery I:D Pick-up
shopping process process points
'8 —— e
- —r. lsHliEnecmenn
-?ﬂm : =’ YYD
éz A% | Convenience ick-
On-line Packing l)ehver\ store Pi;l(()du‘p
shopping ‘ £004s
A
I
' - ﬁ"
I
, =5
Transportation  Confluences
Server Server Server Server
E-retailing) (DC- 3PL) (DC- deliver)  (DC- convenjenge store)
I
R 14 14 Y
I I I I I
[ I I | |
I I 1 ] I |
| :
: A= ANE s I Goods flow
' e - —
ity Information flow
ol b & (upload)
MBS0 I e — v — v — —— '
Server Ser ver Information flow
(E-map) (RD provider) (download)

Fig. 3. Goods flow and information flow in the e-commerce retailing delivery model

1. On-line shopping

The major e-tailers in Taiwan have provided RD service. Some decide the

delivery mode by goods (home delivery and retailing delivery), and the others provide

consumers the choice of delivery mode.

2. Selection of the pick-up points

When consumers choose retailing delivery system, the convenience stores

(7-11.com or CVS.com) will be shown on the website. Consumers could select the

pick-up points on the e-map provided by RD system.
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3. Packing process

The e-tailers transmit the information of goods ordered to providers, and
providers are responsible for the packaging process and transporting the goods ordered

to the delivery centre of convenience stores.

4. Delivery process

The delivery centre of convenience stores will collect the orders and transport
them to different convenience stores, and then it will reply to e-tailers the processed

order information.

5. Pick-up goods

According to the information replied.from delivery centre, the e-tailers will notify

the consumers by e-mail or:phone cals-about pick-up.

Generally speaking,-consumers.order goods on D day, and on the D+1 day
providers will start their packaging proeess, and usually consumers can pick up the

orders at the selected convenience store in the afternoon of the D+2 day.

Because the e-commerce retailing delivery service is very unique, there are few
studies about it. However, there still are several researches focusing on the e-commerce
RD model and its advanced exploration. The topic and the brief descriptions are as

follow:

I. The Choice Behavior Analysis on the Pick-up Point for the E-commerce

retailing Delivery (CM Feng, YK Huang, 2005 )

The study is to examine what kind of improved services strategies can capture

more market share and customer loyalty for the convenience stores.
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ii. Modeling the Determinants of Logistics Service Quality on Retailing Delivery

Service for Online Shopping (CM Feng, YK Huang, 2007 )

This paper explores the structure of logistic for RD service for electronic
commerce. This study examines the structure of the logistics service quality (LSQ)

with the sample of 135 users of retailing delivery.

iii. A Catastrophe Model for Developing Loyalty Strategies: A Case Study on
Choice Behavior of Pick-up Point for Online Shopping (CM Feng, YK Huang,

2009 )

This study explores the relationships between the service quality and
switching cost on choice behavior using a catastrophe model. It also applies
general multivariate methodology for estimating catastrophe model 11 to actual
market data to demonstrate the model's use-in choice behavior. The analysis shows
that, service quality and switching.cost are the two major factors that influence
choice behavior, and that .a. catastrophe phenomenon can occur with a high

switching cost.
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2.4 The development of FCM and its applications

Fuzzy cognitive maps (FCMs) are an extension of cognitive maps. A cognitive
map demonstrates how humans deliberate upon a particular issue by analyzing,
arranging the problems and graphically mapping interconnected concepts (Eden &
Ackermann, 2004). Moreover, it specifies the causal relationship among concepts and
depicts the causal links. The cognitive maps study the perceptions about the real world

and the way they act to attain human desires.

Cognitive maps have been deemed as an useful tool in problem-solving (Axelrod,
1976 and Eden and Ackermann, 2004), where a number of decision variables are
casually interrelated(Kim & Lee, 1998). For that reason, cognitive maps enable
decision-makers to analyze the potential casual relationships among concepts which can

help reach more significant and meaningful solutions.

Also, a cognitive map is a model with construction rules portrayed by defining a
hierarchical structure for a decisional process. It consists of nodes which represent the
most relevant concepts in a decisional environment (Axelrod, 1976). Through adding
plus (+) and minus (—) signs, it allows the identifying of the type of relationship
(Dikerson & Kosko, 1994), positive or negative. Between two concepts, positive signs
mean that one stimulates the other while negative signs represent an inhibition between
two concepts. Guided by these rules, a cognitive map can be expressed through a
calculation of an adjacency matrix showing the sign of the relationship. It should be
noticed that if there’s no relationship among concepts, the corresponding entry will be

empty.

However, one major limitation exists in cognitive maps, that is, the restriction of

quantifying relationships among variables. In order to overcome the weakness
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embedded in the cognitive maps, fuzzy numbers were incorporated to form a new

technique called Fuzzy cognitive maps (FCM ) (Kosko ,1986 ) .

FCMs are a modeling methodology originated from a combination of fuzzy logic
and neural networks, which describe the behavior of a system in terms of concepts and
are developed by human experts who operate, supervise, or “know” the system and how
they behave under different circumstances. Each concept represents an entity, a variable,
or a characteristic of the system. Human experiences and knowledge are incorporated

into a causal relationship between factors, characteristics, or components of the system.

The graphical illustration of FCM is a graph consisted of nodes, signs, directional
and weighted arcs. Nodes of the graph stand for the concepts that are used to describe
the behavior of the system and they are connected by signed and weighted
interconnections representing the causal relationships existing between the concepts as

showed in Fig.4.
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Fig. 4. An example of a Fuzzy Cognitive Map with concepts and weighted
interconnections

Further in calculation, FCM can be represented as Fig.5. by a nxn adjacency
matrix (E), while n is the number of nodes. By values between [—1,1], each ej; means the
relationship between the i and j concepts. Consequently, three types of relationships can
be seen: (a) €;>0, indicating a positive relationship, (b) €;<0, indicating a negative

relationship, and (c) ;=0, where no relationship exists.
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Fig. 5. An example of a nxn adjacency matrix

When an expert assigns a e;; value, three issues must be kept in mind (Schneider et
al., 1998). First, the e;; indicates how strong an influence the i concept is on j. Second,
the strength of relationship precedes a fuzzy weight with a positive or negative sign,
representing whether that relationship is direct or inverse, respectively. Last but not least,
the causality relationship needs to be showed.to establish if the i concept is a cause of j

or vice-versa.

Behind the graphical representation of an FCM, there is a mathematical
formulation. Fuzzy values of concepts arise from the transformation of the real values of
the corresponding variables for each concept; and there are fuzzy values for the weights
of the interconnections among concepts. Then, FCM is free to interact. At every step of
interaction generates a new value for each concept that is calculated according to the

following equation (equation.1.):

Ci(tny1) = S[X ey (t,)Ci (t1)] Equation 1.

Namely, Ci(t,+1) is the value of concept C; at step tn+1, Ck(ts) is the value of concept
Cy at step tn, and ey(tn) is the weight of the interconnection from concept C; to concept
Ciand S is a bounded signal function that squashes the result of the multiplication in the

interval [0,1].
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FCM is comparatively easier to quantify, and then foretells state transitions through
a simple matrix calculation. Due to the advantage, FCM has been applied to not only
social science such as investment analysis problems (Lee & Kim, 1997), political
problems (Athanasios, lIlias, & Konstantinos, 2003), and critical success factors
modeling for an IT project process (Luis, Rossitza, & Jose, 2007), but also to
engineering such as behavioral analysis of electronic circuit (Styblinski & Meyer, 1988)
and knowledge modeling for urban design (Xirogiannis, Stefanou, & Glykas, 2004).
Besides, FCM is also applied to Strategic planning such as modeling political and
strategic issues and situations (‘A.S. Andreou, N.H. Mateou and G.A. Zombanakis,2005 ),
Simulating the information systems of a strategic planning process (D. Kardaras and B.
Karakostas,1999 ) . Decision-making, project management, and investment analysis is
also incorporated such as relationship management in airline service (Kang, S. Lee and J.

Choi,2004 )
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2.5 Summary of Literature and Commentary

In the literature review, the current condition about e-commerce retailing delivery
model is introduced. Thanks to the widespread convenience stores, they make
e-commerce RD model very unique in the world. Also, how e-tailers and third-party
logistics providers cooperate is discussed and explained further in Chapter 2.
Third-party logistics providers are part of the e-commerce retailing delivery model and
well functioned as a connector between e-tailers and convenience stores. Their

relationship is quite close.

After the relative literature of e-commerce RD model is reviewed, it is noted that
there seems to be no study on the operation dynamics of e-tailers and third-party
logistics providers. Since it is crucial for 3PLs to comprehend the operation dynamics,
the study on the dynamics: of [two roles with-fuzzy cognitive maps can possibly be

contributive.

Fuzzy cognitive maps can demonstrate ‘how humans deliberate upon a particular
issue, specify the causal relationship among concepts, and moreover, depict the causal
links. For this reason, fuzzy cognitive maps enable decision-makers to analyze the
potential causal relationships among concepts and how the concepts influence the

system. It can help attain more meaningful solutions to the real-world problem.
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Chapter 3 Construction of FCM

3.1. Defining Concepts

As previously mentioned, this study highlights the two roles, e-tailers and 3PLs in
e-commerce retailing delivery model, and discusses the 3PLs’ operation dynamics.
What of interest in the research is to explore the critical concepts that lie in the
operation dynamics of 3PLs in the e-commerce RD system, the strength of relationship
among concepts, and to acquire insight on how in different scenarios the critical

concepts influence the entire system.

Though their cooperation is tight and relationship between them is very close as
previous section 2.3. states, e-tai_lers an_‘di‘BPLs are two different business entities in
essence. They still bargain, _neg"otiat?‘ ;apd'wt‘a\!/e-'h compete with each other under the table.
To stay competitive, as on:é party stélrltslféhanginé his decisions, adjusting his strategies,
etc, the other two partieéx‘:willI_,S(;Mpon‘d‘to his changes or adjustments. The

interactions between the two parties are, in fact, dynamic, and which implies 3PLs’

operation should also be dynamic. Therefore, the methodology “Fuzzy cognitive maps”

is applied to explore the system dynamics, and to attain the research objectives.

Third-party
Logistics Providers

Competitors of
E-tailers ~ Third-party
Logistics Providers

P Time

Fig 6.The dynamic interactions
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In order to build up the fuzzy cognitive maps to acquire9 insight on the critical
concepts and problems, the initiative step is to define the concepts within fuzzy

cognitive maps.

The construction of concepts is primarily based on: (1) Field trips to selected
providers, and In-depth interviews with experts within the e-commerce RD model,

and (3) the Literature.

3.1.1. Field trips and in-depth interviews with experts

The visited 3PLs and experts are Kyyo Logistics, Connects Logistics and their
respective top managers of logistic department. The partners of Kyyo Logistics are the
most two remarkable e-tailers in Taiwan: Yahoo! and PayEasy. In the process of
in-depth interviews with Kyyo. Logistics, several problems are identified (table 3), and
are incorporated into the FCM..This study will introduce the Kyyo Logistics in the later

section 3.2.
3.1.2. Literature

It is observed that 3PLs are stuck in a buyer market, which means e-tailers are
more powerful when cooperating with 3PLs. Meanwhile, the literature on the
e-commerce RD model is few, so that the literature reviewed slightly tends to focus on
the selection of 3PLs because that sort of literature depicts what customers expect 3PLs
to be. Among the literature on the selection of 3PLs, Selection of logistics service
provider: An analytical network process (ANP ) approach (Sanjay Jharkharia, Ravi
Shankar, 2007 ) is the main reference for constructing the concepts. That research
collects and rearranges the selection criteria of 3PLs from the previous literature and to

a certain it reveals how the customers expect 3PLs to be (table.5 ) .
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3.2. Case Company Introduction

Kyyo Logistics, now located in Hsin-Tien, Taiwan, was established in December
1993. During Kyyo’s early stage, its core business was warehousing and packaging.
Through providing mail-order companies and banks with excellent services, Kyyo

successfully transformed itself into the logistic center for various customers.

With the rise of consumer awareness, the retailing business became increasingly
complex. Kyyo Logistics then went a step further and provided the service of contacting
delivery companies on behalf of the customers. With more and more accumulation in
customer requests, and the stringent demand for efficiency and effectiveness, Kyyo
Logistics again gradually transformed from its original role of logistic center to the

center of goods flow, information:flow and.cash flow for the retailers.

Though functioning as the' center, Kyyo. Logistics has no fleet of its won. Also, it
promises that it won’t - treat -transportation business service within its core
competitiveness. Because of that-unique characteristic and promise, it helps customers
with its objective views to choose the most suitable and reliable delivery companies ( e.g.
President Transnet and HCT transportation ) . With various kinds of existing delivery
alternatives, especially the participation of logistics system of 7-11.com and CVS.com
in the e-commerce retailing delivery model, Kyyo Logistics creates a lot of business
opportunities to e-tailers. Now, the celebrated e-tailers such as PayEasy are all

customers of Kyyo Logistics.

Although competent in business, Kyyo Logistics is still positioned itself in a buyer
market. E-tailers exploit their powers to increase their benefits, and somewhat
inadvertently suppress the Kyyo’s growth. Due to this tricky situation, Kyyo Logistics

inevitably faces some problems. First, to retain the bargaining power, e-tailers will
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transfer the order from the original partners, Kyyo Logistics, to other third-party
logistics providers. This incurs Kyyo Logistics with a great loss because the quantity of
orders transferred is large. Second, because e-tailers control the cost strictly, Kyyo’s
gross profit is very low, and its utilization rate is high, which means the profit gained
from e-tailers is not much, nor enough. Besides, high utilization rate drives e-tailers to
transfer more orders to other third-party logistics providers. It has Kyyo hesitate to
purchase more fixed assets, hire more employees, etc. Finally, Kyyo’s competitors grow
increasingly. Its competitors are benefited a lot from transferred orders. Moreover,
e-tailers had forced Kyyo Logistics by having its competitors maturing at an early stage,

led to Kyyo’s competitors evolving and growing much faster and stronger.

Kyyo Logistics is no doubt very competitive compared to the other third-party
logistics providers. However; it is still-necessary for it to overcome some difficulties,
especially the interactions:with its e-tailers. Hence, several scenarios are proposed in
Chapter 4 to help clear the treacherous-and vicious cycle. The table 3 shows the threats

Kyyo Logistics face and their respective descriptions.

Table 3. Threats of Kyyo Logistics

Threats Descriptions

Competitor No matter what sorts of industries, they are destined to fight against
Growth competitors, so are the 3PLs. But in the e-commerce RD model,
e-tailers’ power is so big and unchallenged as to compel 3PLs to

facilitate the maturity of other 3PLs.

E-tailer To keep from overtly dependent on certain 3PLs, the e-tailers transfer

balances the the orders to other 3PLs to reinforce their bargaining power.
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order Moreover, high utilization rate of 3PLs may lead to order transfer
because e-tailers would like to spread the risk through diversification.
They may keep in mind whether 3PLs’s fixed assets could function

well at all the time.

Ownership Turnover of talents, along with confidentiality disclosure of customer
Status base is the major difficulty that 3PLs must face. Moreover, the mixture
of high utilization rate and low gross profit together would pose as
hardship to 3PLs, too, making 3PLs think twice over whether or not to

invest more in fixed assets.

After the field trips to selected 3PLs, in-depth interviews with experts, and
literature reviewed, concepts are.constructed. How the concepts are identified is depicts

in the following.

Concepts Identification and Construction

Here describes how the concepts are.constructed.

After in-depth interview with experts, the identified problems are found. They are,
shown in the table 3, competitor growth, e-tailers’ balancing order, and ownership status.

All three identified problems have their corresponding causes behind.

In order to depict the causality in the map, the identified problems are transformed
into new several concepts. For example, “Competitor competitiveness” is always a
concern for Kyyo Logistics no matter the competitor competitiveness grows or not.
“E-tailers’ balancing order” is also a great impact factor influencing Kyyo Logistics’
market share. “Turnover of talents” and “Confidentiality disclosure” are two its own
problems. Besides, the “Gross profit” is transformed to “Total profit” and take “Avg.

logistics cost per unit” into consideration because “Total profit” is a more general term
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that could be more easily understood and explained while “Avg. logistics cost per unit”
Is an impact factor for the total/gross profit since the service price per unit cannot be
controlled fully by Kyyo. High “Utilization rate” is originally good for Kyyo. However,
it becomes a reason for e-tailers to transfer the orders to Kyyo’s competitors. Moreover,

e-tailers have asked 3PLs to invest in the “Fixed assets” to decrease the utilization rate.

Once the identified problems are transformed more delicately in the map, there are
still some general operation-related concepts could be added in the map. They are
“Relationship with e-tailers”, “Market share”, and “Logistics performance’.
“Relationship with e-tailers” is quite a critical element that will influence the order
volume, and the balancing order. “Market share” is an indicator telling Kyyo’s
operation competitiveness. “Logistics performance” somewhat represents the e-tailers
and consumers’ satisfactionslevel. As:the.result, there are 11 concepts constructed as

showed in the table 4.

Table 4. The concepts.in the FCM:and their respective definitions

Concepts Descriptions

Concepts Definitions

A. Market Share The percentage or proportion of a 3PL's order
volume (in a market) divided by the total order
volumes in e-commerce retailing delivery market.

B. Logistics The speed and reliability of data transmission,
Performance warehousing, sorting, picking, packaging and
transportation services.
C. Total Profit The difference between revenue and total cost.
D. Relationship with | A relatively long-term association between two or
e-tailers. more entities. Sales representatives may involve

in, for example, price, order volume, etc through
their friendship with e-tailers.

E. Competitors’ The competitors’ power in the e-commerce RD
competitiveness system. It can be depicted as an overall image of
competitor ability, performance and relationship
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with cooperated e-tailers.

E-tailers’ Balancing
Order

In order not to over depend on certain provider,
e-tailers usually give balancing order to other
provider to

Turnover of Talents

Talents sometimes may be head-hunted and thus
enhance competitors’ competitiveness.

. Confidentiality
Disclosure

When talents are head-hunted, they may bring the
techniques, and/ or customer confidentiality with
them.

Avg. Logistics Cost
Per Unit

The average cost per unit incurred from
integration of information, transportation,
inventory, warehousing, and packaging.

“~

Utilization Rate

The ratio of realistic throughput/Max. Capacity.

Unfitting Size and
Quiality of Fixed

Property, plant, and equipment may be
insufficient because of large order, breakdown,

Assets

etc.

Table 5. Summary of literaturesonithe Criteria for the selection of a provider

Selection Relevance.iniogistics outsourcing
criteria

Compatibilit | It refers to'the ability-ofthe user and the provider and their support

y with the systems to work tegether in close coordination to achieve some

users (CPT) | common objectives. It may be classified in terms of the attributes of
business process, cultural fit, technology capability, characteristics
of other service providers of the user, etc.

Cost of It refers to the total cost of logistics outsourcing, which should be

service minimum.

(CST)

Quality of Quiality of the provider includes many aspects such as on-time

service delivery, accuracy of order fulfillment, frequency and cost of loss

(QLT) and damage, promptness in attending customers’ complaints,

commitment to continuous improvement, etc.

Reputation of
the company
(RPT)

The reputation of a provider refers to the opinion of the people about
how good they are in satisfying the needs of the customer. The
reputation of a provider plays a major role in its selection. This is
more relevant in the initial screening of the providers.

Long-term
relationships

Long-term relationships, which include shared risks and rewards,
ensure cooperation between the user and the provider. It also helps
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(LTR)

in controlling the opportunistic behavior of providers.

Performance | Provision of periodic evaluation of the performance of the provider

measurement | enables the two parties to identify the gaps in service. On-time

(PM) shipments, inventory accuracy, shipping errors, reduction in
cash-to-cash cycle, logistics cost reduction, and reduction in
customers’ complaints may be used as the most important
performance measures in logistics outsourcing.

Willingness | The willingness of the provider to retain some of the user's logistics

to use employees, who would otherwise become unemployed after the

logistics outsourcing contract, avoids any chance of sabotage. It also

manpower improves the goodwill between the user and the provider.

(WIL)

Flexibility in | Flexibility in billing and payment conditions increases goodwill

billing and between the user and the provider.

payment

(FBP)

Quality of Able management of the:provider may not only provide good

management | service to the user but-may also foster a long-term relationship

(QM) between the user and the provider

Information | Mutual trust-based information: sharing between the user and the

sharing and | provider is:necessary-not only:for the continuance of the agreement

mutual trust | but also for the eontinuous improvement of the service.

(INF)

Operational | A good operational performance of the provider is reflected by

performance | measures such as delivery performance, performance-monitoring

(OP) capability, statistical data reporting to the user, fault diagnosis
capability, detailed accounting information, system security,
responsiveness, confidentiality of sensitive data, etc.

Information | The advanced IT capabilities of a provider help in reducing

technology uncertainties and inventory level. In some cases, the providers may

(IT) allow the users to take advantage of their advanced IT capabilities.

capability In such cases, the user companies need not invest in advanced IT
capabilities just for the sake of tracking of goods and raw materials.

Size and It helps in good operational performance. Availability of quality

quality of assets (such as air-conditioned warehouses and vehicles), which suit

fixed assets | the needs of the user, is a plus point for the provider.

(FA)

Experience Prior experience of the provider in the product line of user is the
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in similar added advantage to the user.

products

(ESP)

Delivery Two dimensions of DP, namely “speed” and “reliability”, are

performance | important for the satisfaction of the user.

(BP)

Employee It is important as the presence of dissatisfied employees at the

satisfaction provider's end may lead to strike, lockouts, sabotage, and other such

level (ESL) unwanted activities, which may adversely affect the logistics
operations.

Financial A sound financial performance of the provider ensures continuity of

performance | service and regular upgrading of the equipments and services, which

(FP) are used in logistics operations.

Market share | The market share of the provider reflects its financial performance,

(MS) customer satisfaction, and reputation.

Geographical
spread (GS)
and range of

Wide geographic spread and range of services offered by the
provider are desirable as:these create enhanced access to market and
many more:avenuesitosthe user. Large GS and RS offered by the

services provider may also enable the user to save some money on

provided distribution and marketing of the product.

(RS)

Risk It is the capability. of the provider to address any unforeseen
management | problem. It is needed to ensure the continuity of the services.

(RM)

Surge It becomes important if (due to sudden rise in demand of product)
capacity of there is a rise in the logistics needs of the user.

provider

(SC)

Clause for In the long run the possibility of a dispute between the user and the
arbitration provider cannot be denied. Therefore, provision of a CAR, which is
and escape acceptable to both the parties, is necessary.

(CAR)

Flexibility in | Flexibility in operations and delivery may enable the user to give
operations customized service to its customers, particularly in special or

and delivery | non-routine requests.

(FOD)
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3.3. The Research Framework

The proposed fuzzy cognitive map ( Fig.7) is constructed according to the defined

system scope and problems they encounter. Identified negative effects are incorporated

into the map.

(D)Relationship
with E-tailers

(F)E-tailers’
Balancing
Order

(DAvg. ()
Logistics Cost Confidentiality
Per Unit Disclosure

(A)Market
Share

Rate
‘l\ (B)Logistics
VN Performance
LR
L S E (E)Competitor
X X - Competitiveness
\ \ e P S
\ \ P 7
N
=5 W U N s (C)Total Profit
(K) il Negmeeg=m"""
Unfitting Size of <& — —
Fixed Assets

(G)Turnover of
Talents

Fig. 7.The proposed FCM

In the proposed FCM, directional arc represents the causal link. The dotted arcs
will be activated if the value of concept state is above or below the threshold. For
example, if the utilization rate is high enough, the problem of unfitting size of fixed
assets will then be perceived. As soon as the problem of unfitting size of fixed assets is
activated, other related concepts will then be perceived (shown by the dotted arcs from
or to the concept of unfitting size of fixed assets ) . Every directional and weighted arcs

means that concept i has an strength of relationship on concept j. For instance, the
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market share will affect logistics performance and relationship with e-tailers and so on.
Whether the existence and strength of relationship of each directional and weighted arcs

will be determined by the experts.

3.4. Input

The directional arcs between the concepts in the Fig.8 represent the strength of
relationship, which will be asked and gathered through the survey. Every expert will be
asked to fill the values(eij )in the cells (table 6. ). The value of eij asked will be confined
to the interval [-1, 1], showing the negative impact, no impact, and positive impact, and
telling the strength of relationship of concepts in the column on those in the row. For
example, the impact value of concept A on E is 0.75, which represents the concept A

has the impact on the concept Ethestrength of relationship is 0.75.

Moreover, not only the strength of relationship but also the concept ratings ( or we
say, the initial state, Co, shownyon the bottom of the table 6.) are asked. The concept

ratings represent the assessment of current.concept. The rating interval is within [0,1].

3.5. Data Collection and Processing
3.5.1. Sample Source and Size

The data is collected through the expert survey. Experts are from top management
of e-tailers- Yahoo, PayEasy and 3PLs- Kyyo Logistics. The two e-tailers account for
about 80% market share in the e-commerce RD market. Kyyo Logistics is their main
partners. The experts of e-tailers are responsible for the assessment of initial state, that
IS concept ratings, and the experts of Kyyo logistics are responsible for the adjacency

matrix.

Since the FCM needs to be completed through expert knowledge, it’s weighty to
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have the leading experts write down the value of each cell to ensure the credibility. The
number of surveys is somehow less important. After the data collection process, 6

surveys are acquired.
3.5.2. Data Consistency Verification

In order to avoid illogical deviation and errors, the verification of whether the
value (e;;) conflicted with prior experience is executed. Moreover, each value in the cells
of survey (ejj) is checked to ensure that the value in each cell of every survey is within a
reasonable interval. That interval is set as 0.33. If the value difference between
maximum and minimum given by experts is above 0.33, the discussion and negotiation
with experts about the ej; will be necessary work. Until the deviation is within the
anticipative interval and without.confronting prior experience, the values of all cells (e;j;)

will be applied.
3.5.3. Data Processing

All the experts are consulted-with their experience evaluated on a numerical scale.
Let Sjbe the weighting of expert i and w; the adjacency matrix of the FCM defined by
that expert. The final adjacency matrix is then given by a normalized sum according to

the following equation:

N
Yi=1 SiWi

W= .S

Equation 2.

The study assumes that the weighting of every expert is the same. The complete

survey is as follows:
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Table 6. The survey format

A B C D E F G H | J K
A. Market Share 000 (007) 063 043 (047) 042 000 000 000 068 0.00
B. Logistics 056 000 000 075 000 000 000 000 (0.30) 0.0 0.00
Performance
C. Total Profit 000 000 000 000 000 000 (048) 000 000 000 (063
D. Relationship with 059 058 000 000 000 (046) 000 000 (010) 000  0.00
E-tailers
E. Competitor 0.60) 0.00 000 (050) 000 000 024 000 000 000 000

Competitiveness

SRS LSRRI UEES (041) 000 000 (0200 040 000 000 000 000 000 0.00
Order

CRNGOTERIREINIES 000 (025 000 000 019 000 000 075 032 000 000

H. Confidentiality 000 000 000 (010) 014 000 000 000 000 000 000
Disclosure
I. Avg. Logistics Cost 000 000 (070) 000 000 000 000 000 000 000 000
Per Unit
o LA gy
J. Utilization Rate 000 000 000 000, 000 (030) 000 000 (030) 000 035
= =HANA
K. Unfitting Size of 000 (0200 000 000 000 000 000 000 000 (075 0.0

Fixed Assets

a o] | W — =]
Rating 0.81 =;;1g.8§;:$‘-:o&é-—;-:;{}.ss ,,-’%-,.;’0.60 053 053 030 060 080 030
-'i.l:!ih',u .--"::i-h

R

Findings:
The Concept Ratings from the E-tailers

At the bottom of the table 6 shows the concept raiting from the e-tailers. It shows
how the e-tailers perceive the concept of Kyyo Logistics. We could observe that the
concepts which are rated as high performance are “Market share”, “Logistics
performance”, “Total profit”, ”Relationship with e-tailers”, “Utilization rate” ,and
“Unfitting size of fixed assets”. However, the total profit seems to be a little bit lower. It
means the e-tailers also know that Kyyo Logistics earns little although its market share
is quite large. As to the concepts such as “Competitor competitiveness”, “E-tailers’
balancing order”, “Turnover of talents”, “Average logistics cost per unit”, and so on are
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rated as poor performance in e-tailers’views. More controllable concepts with poor
performance such as “Turnover of talents” and “Avg. logistics cost per unit” probably
be mitigated by improving work environment, reengineering packaging process, and so

on.

The Strength of Relationship

The strength of relationship is showed in the above cells. The values in the
brackets stand for the negative impact of concept in the column on those in the row
while the other values show no or positive impact. The absolute value above 0.50 is

underlined. It is noted that:

1st. Market share have striking effects on six concepts such as C, and J, which means a
dominating concept.

2nd. Logistics performance-impacts concept A and D eminently.

3rd. Relationship with e-tailers influence.concept A and B markedly.

4th. Competitor Competitiveness-affects.eoncept A and D noticeably.

Therefore, the survey implies that the concepts A, B, D, and E have decisive effect
on the entire system. After the sensitivity test, the above findings are proved to be true.
Besides, the threshold value is gathered through expert survey showed in the following

table 7.

Table 7. The concepts with threshold and their impacts

Impact of Conceptionj JK JF KJ KB CK

Threshold Value 0.875 0.75 0.30 0.30 0.40

As soon as the adjacency matrix is operated, the C; (tn+1) could be manipulated as

the following equation.
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Ci(tns1) = SIX e (ta)Cyc (t4)] Equation 3.

Ci(th+1) is the value of concept C; at step ty+1, Ck(ty) is the value of concept Cy at
step tn, and exi(tn) is the weight of the interconnection from concept C; to concept C; and
S(x) is a bounded signal function that squashes the result of the multiplication in the
interval [0,1].

3.6. Output

After the data collection and processing, the original output of proposed FCM is as

follows.

Table 8. The runs of calculation and their respective concepts value
Run| A B C D E F G H I J K
0.81 0.81 0.63 0.88 0.60 0.53 0.53 0.30 0.60 0.80 0.30
0.83 0.74 059 0.89 '0.47-,.044 035 0.83 0.17 0.79 0.50
0.87 0.75 0.84+ 0.88 m047. 0.89 0.34 0.74 0.15 091 0.18
0.76 0.81 0.86 _0.86 0.61 '0.68 0.24 0.73 0.13 0.86 0.75
0.78 0.72 0.83 0.84 056 0.64« 0.26 0.67 0.11 0.89 0.10
0.77 0.81 0.84 0.83 053 066 0.26 0.68 0.13 0.86 0.74
0.81 0.70 0.83 “0.87 0.55:70:65 0.25 0.69 0.12 0.89 0.11
0.78 0.82 0.85 0.83 0.52 0.66 0.26 0.68 0.13 0.87 0.74
0.81 0.70 0.83 0.88 0.54 0.65 0.25 0.68 0.12 0.89 0.11
0.78 0.83 0.85 0.84 0.52 0.66 0.25 0.68 0.12 0.87 0.74
082 0.71 0.84 0.88 054 0.66 0.24 068 0.11 0.89 0.11
0.78 0.83 0.85 0.84 052 0.66 0.25 0.68 0.12 0.87 0.75
082 0.71 0.84 0.88 0.54 0.66 0.24 0.68 0.11 0.89 0.10
0.79 0.83 0.85 0.84 052 0.66 0.25 0.67 0.12 0.87 0.75
082 0.71 0.84 0.88 0.54 0.66 0.24 0.68 0.11 0.89 0.10
0.79 0.83 0.85 0.84 052 0.66 0.25 0.67 0.12 0.87 0.75
0.82 0.71 0.84 0.88 0.54 0.66 0.24 0.68 0.11 0.89 0.10
0.79 0.83 0.85 0.84 052 0.66 0.25 0.67 0.12 0.87 0.75
0.82 0.71 0.84 0.88 0.54 0.66 0.24 0.68 0.11 0.89 0.10
0.79 0.83 0.85 0.84 0.52 0.66 0.25 0.67 0.12 0.87 0.75
0.82 0.71 0.84 0.88 054 0.66 0.24 0.68 0.11 0.89 0.10
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Output-Trend of Concepts

1.00

0.80

0.60

Value

0.40

0.20

0.00
01 2 3 456 7 8 9 101112 13 14 15 16 17 18 19 20

Runs

Fig. 8. The output of proposed FCM

After taking into account that the concepts incorporated need time to ferment in
real world, each run is assumed toxbe 1OVWO'rk,days, or 14 days instead. Kyyo Logistics,
usually in the practice, needs. about 5 to +10 workdays to respond to the changes.
Moreover, the concepts-- “Relationshjp with “ e-tailers”, “Logistics performance”,
“Market shares”, and “Competitor Competitiveness” are the critical elements mentioned
before with considerable influences over the entire fuzzy cognitive map, accordingly,
the following analyses will center and converge on these concepts. The study has noted

that

(1). Value of concept A (Market share) keeps vibrating within the range [0.79, 0.82].

It shows there is no fierce change the market share as the time goes by.

(2).Value of concept B (Logistics performance) vibrates within the range [0.71,
0.83], and somewhat represents logistics performance will drop a little bit about

40 workdays later.

(3). Value of concept D (Relationship with e-tailers) vibrates at first and has almost

no changes in the long run.
36



(4). Value of concept E (Competitor competitiveness) drops to a range [0.52, 0.54]

after 80 workdays.

To conclude, the study observes that if there is no sudden accident to the case
company, it will survive as time flows. Its market share will remain high, relationship
with e-tailers will still be good, and the competitor competitiveness will decrease.
However, the logistics performance drops a little. Thanks to the decreased competitor

competitiveness, the market share will stay at the high level.
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Chapter 4 Scenario Analysis

Every business entity’s major goal is to increase the market share and total profits
accrued, inclusive of Kyyo Logistics. Besides, e-tailers recently encourage Kyyo
Logistics to purchase more fixed assets such as plants, and equipment but Kyyo
Logistics wonder whether the capital input will do benefits to itself. Hence, it is
assumed that Kyyo’s goal this year is to increase market share, total profit, and then
mitigate and regain the control for the problems, especially the fixed assets-related
problem they face. Therefore, the research improves initial state value of three concepts
(logistics performance, relationship with e-tailers and unfitting size of fixed assets) to
see the difference between the original output and the adjusted ones. Moreover,
competitor competitiveness is,-also included to acquire potential insights from the
difference. All the strategies are believed to be-able to reach the goals and mitigate the

problem occurrences.
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4.1. Scenario 1: Logistics performance improves 20%

Logistice Performance Improves 20%
0.060
0.040
o 0.020
3
2 :
> 0.000 - \/ = — SR
(0.020) le 6 7 8 9 10111213 14151617 18 19 20
(0.040)
Runs
= Diff. of A Diff. of C Diff. of D Diff. of E Diff. of F
== Diff. of G Diff. of H Diff. of | Diff. of J Diff. of K

Fig. 9.The difference between the scenario with and without positive changes in the
initial value of Concept B

Once the value of logistics performance: increases 20%, the following changes

would be noticed:

1. The market share and total profit also increase for about 140 and 120 workdays

each.
2. The movement of utilization follows market share accordingly.

3. The increase of e-tailers’ balancing order starts after the 20™ workdays and ends

after 90" workdays. The e-tailers’ balancing order would last a period of time.

4. The lack of fixed assets also occurs on the 30™ workdays and ends on the 70"

workdays.

5. The statuses of competitor competitiveness, turnover of talents, and confidentiality
disclosure are comparatively diminishing at initial and be the same with the original

output in the long run.
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4.2. Scenario 2: The relationship with e-tailers improves 20%

Relationship with e-tailers improves 20%

0.060

0.040

0.020
9 0000 - \',3')\;:'& — -
S (0.020)

(0.040) V

(0.060)

(0.080)

Runs
e Diff. Of A == Diff. Of B == Diff. Of C == Diff. OF E Diff. of F
e Diff. Of G == Diff. Of H === Diff. OF | Diff. of J Diff. of K

Fig. 10. The difference between the scenario with and without positive changes in the
initial value of concept D

It is observed from thetabove figuré' that when the relationship with e-tailers

positively increases 20%,

(1). The market share and. total profit also increase for 140 workdays and 120

workdays each.

(2). The problem of lacking fixed assets arises accordingly with the increased

market share.
(3). Utilization rate increases in accordance.

(4). Value of some concepts such as competitor competitiveness and

confidentiality disclosure goes down on the beginning workdays.

. E-tailers’ balancing order drops tremendously on the workdays, and then
5). E-tailers’ balancing order drop dously on the 10™ workd d th

greatly ascends because of the increasing market share.
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4.3. Scenario 3: Unfitting Size of Fixed Assets improves 20%

Unfitting Size of Fixed Assets Improves 20%

0.050
0.040
0.030

0.020 —\

0.010 —,
0.000 e

Value

(0.010) -0—1—2
(0.020)

Runs

Diff. of D Diff. of E

e Diff. of A Diff. of B Diff. of C
e Diff. Of F Diff. of G Diff. of H Diff. of | Diff. of J

Fig. 11. The difference between the scenario with and without positive changes in the
initial value of concept K

If the value of unfitting:size of-fixed aséets improves 20%, the following changes

would be noticed:
(1). The market share increases for 90'workdays.
(2). Total profit increases for 70 workdays.

3). The increase of e-tailers’ balancing order starts after the 20™ workdays and ends
g

after 50" workdays. The e-tailers’ balancing order would last about 30 days.

(4). Other negative concepts are diminishing at first and step by step the value of

concepts are the same with the original output.
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4.4. Scenario 4: Sudden Increase to the Competitor Competitiveness

20%

Competitor Competitiveness Increases Suddenly

on 50th Workdays
0.150
0.100 A
3
0.000 — "’v\ — —_— —
(0.050) 012 3 45 ¥ 7 8 910111213141516 17181920
Runs

s Diff. Of A e Diff. Of B s Diff. Of C s Diff. of D
=== Diff. of E Diff. of F Diff. of G Diff. of H
Diff. of | Diff. of J Diff. of K

Fig. 12. The difference between the scenario with and without sudden positive changes
in the 5" run valtie, of concept E

It is the simulation 'eutput that the tompetitors promptly improve their
competitiveness by, for example, service innovation, etc. Some observations are

notified.
(1). The market share and the relationship with e-tailers soon drop.

(2).The turnover of talents and confidentiality disclosure increase after the competitor

competitiveness ascends.

(3).0Once the competitor competitiveness increases 20%, it may takel30 workdays for

the Kyyo Logistics to catch up with them.
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4.5. Commentary on the Scenario Analysis
There are some scenarios analyses are proposed from section 4.1. to section 4.4.
(1). The 20% improvement of logistics performance.
(2). The 20% improvement of relationship with e-tailers.
(3). The 20% improvement of unfitting size of fixed assets.
(4). The 20% improvement of competitor competitiveness at the pointed time.
The 20% Improvement

From the previous three analyses, the study observes that “Same for the 20%
improvement, the effects differ.” The 20% improvement of logistics performance and
relationship with e-tailers seems to be better than the 20% improvement of unfitting size
of fixed assets. The table:9 'shows how: three scenarios bring long-term or short-term

changes, and the influence levelito:the concepts. Table 10 tells the what signs stand for.

Table 9. The overview to three scenarios effects

A B C D E F G H | J K
Short-
Sce. Term ++ + ++ - 0 0 0 - + 0
1 Influence
Continuity | ++++ +H+ |+ + e | e | e | | -
Short-
Sce. Term ++ +++ + - 0 0 - + 0
2 Influence
Continuity | ++++ | ++++ | +++ e | | - | e | | | -
Short-
Sce. Term + ++ 0 + 0 + 0 0 - -
3 Influence
Continuity ++ ++ ++ ++ - + - - - -
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Table 10. The corresponding meaning of signs

Descriptions Signs
Short-term ( within 3 runs) Diff.=0 0
Influence Diff. >0 +-
Diff. >0.3 ++/--
Diff. >0.5 +++/---
Continuity >3runs +/-
> 6 runs ++/--
>9runs +++/---
> 12 runs ++++/----

According to the above table 9, if we would like to decrease the effects of balancing
order, the better way is to improve relationship with e-tailers. However, the simulation
also tells that if the relationship does improve, the effect will last for just such a period
of time. What if the top management would like to depress the competitor
competitiveness, the better method_is.also to. improve relationship with e-tailers, not

logistics performance or fixed assets, aceording to the changes noticed.

Moreover, the sudden. 20% improvement competitor competitiveness is also
simulated. It is observed that once the sudden enhancement happens to the competitor
competitiveness, for example, new service or new infrastructure, Kyyo Logistics need to
take about 130 workdays to regain its market share. Therefore, it is recommended for
Kyyo Logistics to surpass their competitors at least 130 workdays or 182 days to deal

with the sudden changes.

In sum, top management of Kyyo Logistics could apply the proposed fuzzy

cognitive map to simulate different scenarios to quickly explore the possible changes
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Chapter 5 Conclusions and Suggestions

5.1. Conclusions

E-tailing has been a popular business in recent years, and it becomes more
conspicuous than before especially after the financial crisis. However, how to deliver
the goods to the consumers is a big issue to the e-tailers. Thanks to the widespread
convenience stores in Taiwan and the well-functioned third-party logistics providers,
e-tailers can successfully find out a way to have consumers’ orders delivered. That is,
e-tailers provide consumers with the service of shopping on-line in an electronic store
and picking up goods at a convenience store. It is the third-party logistics providers that

put the finishing touch on the e-commerce retailing delivery.

In this study, the proposed FCMconcerning the operation dynamics of the
third-party logistics providers within"the e-commerce retailing delivery model is
constructed and explored. Through the-many field trips to the selected companies of
third-party logistics providers, in-depthiinterviews as well as discussions with experts,
and literature reviews, this research constructs 11 concepts and strength of relationships
among them. The influential concepts such as market share, logistics performance, and

relationship with e-tailers are explored and found.

The output of FCM has shown reasonable trends and effects in relation to the
scenarios studied. What interests us the most is the connections among and in between
market share, logistics performance, relationship with e-tailers, and competitor
competiveness because they cast more impacts on the entire concepts interwoven within

the map.

It has been noticed that the model predicts an ascending market share and total

profit if the relationship with e-tailers and logistics performance are significantly
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improved. It is also interesting to note that as the relationship with e-tailers and logistics
performance are significantly improved, the negative concepts like competitor
competitiveness are more or less mitigated, and which means the improvement of
logistics performance as well as relationship with e-tailers could help Kyyo Logistics
get through the obstacles, and ultimately become more competitive. As expected, the
utilization rate and the problem of lacking fixed assets are outstanding in accordance
when the relationship with e-tailers and the logistics performance are increased. As to
the e-tailers’ balancing order, it does occur when the market share is increased, and
which is a risk diversification mechanism for e-tailers. Besides, the sudden
enhancement of competitor competitiveness is simulated. The simulation foretells if the
competitor competitiveness improves 20%, the Kyyo Logistics will regain its market
share after 130 workdays. It’s:a concrete period of time for Kyyo Logistics to prepare
itself well in case of sudden_accidents happen. Last but not least, there is something
more could be discussed behind the_20%. improvement. The one who would like to

apply the simulation output should rethink the cost-effectiveness.

In conclusion, the proposed FCM could be used for systematic studies both as an
instruction tool and research tool. Before making strategic simulations, top management
of logistics business could control the concepts they are interested in and take into

account the simulation output.
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5.2. Suggestions
5.2.1. Concepts and Strength of Relationship

It should also be pointed out and emphasized that this is a model with much
unintended vagueness, and can be more credible if more authoritative opinions from
experts are incorporated. Concepts are comparatively few to well describe the system.

strength of relationships are also vague, not specific.
5.2.2. Data Processing and Data Consistency Verification

It may be appropriate to apply the idea of “Fuzzy Set” into data processing

procedure. It may provide a different perspective into the study.

Besides, the data consistepcy'verification applied in the study is not conscientious
enough because the acceptable’ interval is set as 0.33, and which is not academically

approved to be suitable. It may be somewhat debatable.
5.2.3. Selection of the Bounded:Signal-Function

In reality, there are several functions could be used to transform the value. The
study applies the most used function. There may be other functions that could better

portray the trend of concepts.
5.2.4. Simulations

The simulation per run is set to be 10 workdays because of the practical
considerations. However, it is still arguable that not all the concepts could be activated
within 10 workdays. In the meantime, the simulation could be more complicated to

discuss more issues.

Although the constructed fuzzy cognitive map exist some unintended drawbacks,
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however, it is a useful tool for quick and comprehensive explorations, for better
understanding of the dynamics involved, and for building a basis of more complicated

scenarios.

But further explorations are still needed to verify its credibility and to fine-tune the

various concepts and operation processes involved.
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