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Abstract— This study empirically examined the
impact of logistics capabilities on firm performane in
the photonics industry. Structural equating modellng
(SEM) was employed to test the research hypotheses
with the use of data collected from a survey of 221
photonics manufacturing firms in Taiwan. Three
dimensions were identified based on a factor analiss
including warehousing capability, information
technology capability, and transportation capability.
The research findings indicated that logistics
capabilities positively influence firm performance.
Information technology capability was found to be he
most important logistics capability in the photonis
industry, followed by warehousing capability, and
transportation capability. There is also a discussin of
the theoretical and managerial implications for the
photonics industry.
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1. Introduction

Photonics is considered to be a key emerging
technology in the 21st century, and it has drawn
much managerial and operational attention [1].
Photonics refers to an area of science and
technology that combines the power and
possibilities of light with those of electronics][2

The field of photonics is characterized by a wide
variety of high technology applications and
products. A variety of applications of photonics
extends from optical sensing, lighting, and the
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generation and detection of energy to
communication technologies and information
display, storage, transmission, and processing.

Well-known photonics applications include CD and
DVD players, digital cameras, computers, and TV
screens. Other photonics-related technologies
include LED (Light Emitting Diode) lighting, and
OLED (Organic Light Emitting Diode) displays
[1]. With their extraordinarily broad spectrum of
processes related to generating, transmitting, and
utilizing light technology, photonics products are
significantly associated with current lifestyles.

As reported, worldwide sales of photonics-related
products reached US$55 billion in 1998, and the
predicted annual growth rates range between 10%
and 20% [1]. In 2005, the world photonics market
had grown to US$120 billion and significantly
increased to US$429 billion in 2011 [3]. Taiwan is
an export-oriented country, and either as a result
brand ownership or being original equipment
manufacturers (OEMs), Taiwanese manufacturers
hold a critical position in the supply chain of the
global photonics industry. Specifically, concerning
photonics-related products, Taiwan ranks first in
thin-film transistor-liquid crystal display (TFT-
LCD) production with 42% of the world market.
Additionally, in the total production value of ligh
emitting diodes (LED) it ranks second, while
concerning solar cell production, Taiwan ranks as
the fourth largest manufacturer in the world, wath
total value of US$3.13 billion dollars in 2011. The
total production value of the Taiwan photonics
industry from US$63.3 billion in 2007 significantly
increased to US$90 billion in 2011 [3], [4].
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Since the characteristics of photonics products are
different as compared with other high-tech products
(e.g. semiconductor wafers, PCs, and notebooks),
the photonics manufacturers need to specifically
consider the weight and shape of their products
when undertaking logistics operations. For
example, take the case of flat panel displays.
Manufacturers need to collect raw materials such as
glass, color filters, and optical films from diféart
overseas suppliers and ship the finished products,
such as LCD/LED TVs, to their customers in
different countries. This type of cargo is, for a
single packing unit, usually over one metric ton in
weight and over one meter in height. Another
example is solar panels, which require large heavy
glass panels for the production of the final
products. With the development of international
business, multinational firms have been pursuing
greater efficiency in regard to logistics and
transportation systems. In particular, the demands
of transportation necessitate efficient integrated
moves, premium package services, and the best use
of available modal transport and logistics
operations [5]. Thus, logistics capabilities have
become increasingly important in organizations [6],

[71.

There is a growing body of previous studies that
have addressed the idea that firm resources and
capabilities are key factors leading to the foromati

of competitive advantage in a competitive
environment based on the Resource-Based View
(RBV) theory [7], [8], [9]. The RBV suggests that a
competitive advantage of a firm lies primarily in
the application of a bundle of the valuable,
interchangeable, and intangible/tangible resources
owned by the firms involved [8]. Under the concept
of the RBV, logistics capabilities have been uéitiz

for developing competitive advantages by
photonics manufacturers because of the complexity
of logistics activity requirements. Companies with
efficient logistics capabilities can enhance
operational capability, thereby allowing for a duic
response to requirements from their customers and
hence improving firm competence. Previous studies
have shown that logistics capabilities are critical
factors to the success of an industry [10], [112]]
Similarly, photonics manufacturers can strengthen
their logistics capabilities for the purpose of
increasing their firms’ financial performance, as
well as firm competitiveness [7], [13], [14], [15].

While logistics capabilities and logistics
performance have been widely discussed in prior
literature over the past decade [11], [16], there
seem to be relatively few studies that have inaude
empirical analyses between logistics capabilities
and firm performance in the photonics industry.
Thus, the purpose of this study is to identify @uc
logistics capabilities, and furthermore to examine
the effects of the logistics capability dimensiams
firm performance in the context of the photonics
industry.

Based on the RBV, for the purposes of this study, a
theoretical model was constructed, and a set of
hypotheses was developed for the purpose of
examining the relationship between logistics
capabilities and firm performance. There are five
sections in this study. Following the introduction,
in Section 2, the literature regarding a resource-
based view, logistics capabilities, and firm
performance is discussed. Section 3 describes the
research methodology, including the sampling
technique, questionnaire survey, and analysis
methods. Section 4 presents the analytical results
and findings from the factor analysis, confirmatory
factor analysis, and structural equation modelling.
In the final section, some conclusions are drawn
from the research findings and there is a discuassio
of their implications for photonics companies.
research

2. Literature review and

hypotheses

2.1.Resource-based View (RBV)

The resource-based view (RBV) was proposed by
Ref. [8] and argued that the internal resources and
capabilities of firms are the key resources for
forming sustained competitive advantage. RBV can
be defined as a competitive advantage by which
firms apply a bundle of valuable, interchangeable,
and intangible/tangible resources to influence firm
performance [8]. Ref. [9] asserted that resources a
tradable and non-specific to firms, and includehsuc
things as assets, capabilities, competencies,
information, knowledge [17], and so forth; whereas
capabilities are firm-specific and are used to
engage the resources within firms, such as implicit
processes to transfer knowledge within a firm [9],
[18]. Capabilities are the results of resource
deployment and organizational processes and are
characterized by a dynamic “doing” nature [9].
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Thus, capabilities should be treated independently
from resources.

The RBV has been examined in many empirical
studies in regard to some specific industries [19],
[20], [21]. Ref. [22] applied the RBV to firms in
order to investigate the relationship between
service capabilities and logistics service provider
performance. The results of this study indicated
that differences in service performance exist
between different logistics service provider types.
Ref. [15] investigated the relationships between
logistics capabilities and financial performance.
Their results revealed that information-based
capability is the most critical capability for
manufacturing firms in Taiwan. Ref. [7] also
studied key resources and capabilities for liner
shipping services. The results showed that
operation capability is perceived as the most
important dimension for liner shipping services.
Therefore, the RBV provided a sound theoretical
foundation for this study by which to examine the
relationship between logistics capabilities andhfir
performance.

2.2. Logistics capabilities

Firm logistics capability has been perceived as one
way to enhance financial performance [23]. There
are many publications that have addressed and
discussed logistics-related capabilities [24] and
[25]. Ref. [26] described overall logistics actigg

as including inventory management and traffic
management, as well as covering material handling,
warehouse and distribution centre management,
salvage scrap disposal, interplant movement, plant
and warehouse site selection, and moving people.
Ref. [27] indicated that logistical competency abul
be achieved by coordinating network design,
information,  transportation, inventory, and
warehousing, material handling and packaging.

Ref. [28] also proposed elements of logistics
systems, including protective packaging and
material handling, transportation, distribution
centres, warehouse and plant locations, and

inventory management and warehousing [29]. In
studying maritime firms in Taiwan, Ref. [30]
employed 33 service attributes and identified eight
strategic logistics service factors. The resultthisf
studies suggested that of these factors, valuecadde
service strategy and equipment and facilities
strategy can be regarded as significantly different
between the two different types of maritime firms

under consideration in that study, which were
divided into implemented logistics and non-
implemented logistics firms.

In addition, logistics attributes, such as EDI
linkage, cargo tracking, customer response, service
reliability, and value-added services, have been
demonstrated to be the driver for superior
performance [22], [31], [32]. Ref. [22] assessed th
dimensionality of 24 logistics-related attributes o
the basis of a resource-based conceptual model to
examine the effects of service performance by
studying different types of logistics service
providers. Ref. [14] suggested that logistics
attributes in international distribution centres
consist of cargo storage, labelled and bonded
storage cargo packaging, import unpacking, cargo
kitting, export stuffing, inland transportation
arrangement, cargo inspection, bar code operation,
cargo pick-up, cargo processing, multiple country
distribution, assembly and stripping. In an apgais
of previous studies, many practical logistics
activities have been identified, including
transportation, warehousing and storage, industrial
packaging, material handling, inventory control,
order fulfilment, demand forecasting, production
planning/scheduling, procurement, customer
service, facility location, return goods handling,
parts and service support, and salvage and scrap
disposal.

A review of papers, journals, and books reveals tha
most logistics activities have focused on the
research of logistics service providers [33],
shipping carriers [14], third parties [31], [34hda
international distribution centres [14], all of whi
have examined critical logistics service dimensions
specific to their industries. Thus, there is a latk
research on examining logistics capabilities and it
relationships on firm performance in the context of
photonics manufacturers. After summarizing the
body of the previous literature, 18 logistics
capabilities attributes were selected for use m th
survey used in the current study.

2.3. Firm performance

Firm performance has been defined in a variety of
ways [35]. Performance is an evaluation of the
level at which a firm achieves its objects or goals
[36], which can be measured using “hard”
(objective) measures [37] and “soft” (perceptual or
responsiveness) measures [38]. Firm performance
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can be classified as financial and non-financial
(operational)  performance  [39].  Financial
performance is mainly evaluated through indicators
such as sales growth, profit margin, return on
investment, return on sales and earnings per share
[37]; whereas the non-financial performance
approach focuses on market share, new product
introduction, product quality, marketing
effectiveness, and technological efficiency.

Privately held companies rarely make their
performance data available to the public because of
confidentiality concerns, hence, empirical studies
that deal with firm performance encounter a severe
challenge in obtaining accurate and reliable
performance data. Recent research has shown that
certain perceptual measures (e.g., managerial
perceptions of market share, profit margin)
correlate closely with objective financial and
marketing information (e.g., market share, return-
on-assets, and return-on-equity) [40]. Thus, fer th
purposes of this research, perceptual performance
measures were used that relate to financial
performance. In addition to the three standard
performance measures, customer satisfaction was
added because previous studies [41] have indicated
that customer satisfaction is directly relateditmf
performance and suggest that logistics managers
are aware of their firm’s overall level of customer
satisfaction [42]. In this study, firm performance
was measured by asking the respondents to self-
evaluate their company’'s performance in
comparison with their perception of the
performance in the industry. Measurement scales
were based on those used by Ref. [43].

2.4. Research hypotheses

The objective of this research is to examine the
effect of logistics capabilities on firm performanc

of the photonics industry in Taiwan. Logistical
capabilities in a firm can be achieved by
coordinating network  design, information,
transportation, inventory and warehousing, material
handling and packaging activities [27]. Thus,
logistics capabilities, including transportation,
warehousing, inventory, material management, and
information systems, need to be considered in order
to establish customer satisfaction [44], [45]. Ref.
[33] suggested that logistics managers need to
realize the benefits that developing logistics
capabilities brings to firm profits because firnanc
enhance their profitability through establishing

logistics capabilities. Ref. [13] stated that the
integration of logistics capabilities (e.g. invemto
deployment, information, cost/value, technology,
and transportation management) could be of great
influence on the success of decreasing supply chain
operation costs. Ref. [46] also indicated that a
positive relation is supported between logistics
capabilites and enterprise operational success.
Previous studies have supported the finding of a
positive effect that logistics capabilities have on
firm profitability [22] [43], [45], [47], [48]. Ref
[30] and [49] identified logistics service
dimensions (including warehousing, customs
declaration, and transportation operation) when
studying maritime firms in Taiwan. Furthermore,
[14] identified logistics capabilities in internatial
distribution centres that may have a positive
influence on firm performance.

Specifically, prior research has examined the
effects of value-added logistics activities on firm
performance [22], [50], [51]. Logistics attributes
have been demonstrated to be drivers for superior
performance, such as EDI linkage, cargo tracking,
and value-added services [22], [31], [52], [53]f.Re
[47] also contended that value-added logistics
capabilities have a positive influence on firm
performance. Ref. [48] suggested that information-
focused capabilities have a positive effect on firm
performance. Ref. [54] also indicated that firm IT
capability has a direct and positive impact on firm
performance [55], [56]. Ref. [7] also suggested tha
firms with information system capability could
enhance their competitive advantages in the context
of liner shipping services. Based on the literature
about the RBV, three logistics capability
dimensions are assessed in this research, including
warehousing, transportation, and information
technology. Thus, this research hypothesizes the
following.

H1: Warehousing capability will be positively
related to firm performance in the photonics
industry.

H2: Transportation capability will be positively
related to firm performance in the photonics

industry.

Information technology capability will be
positively related to firm performance in the
photonics industry.
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3. Methodology
3.1. Sample

The sample for this study was selected based on
photonics-related manufacturing firms listed in the
Directory of Members of the Taiwan Science Park
Guild. A five-page questionnaire survey was sent to
the photonics manufacturing enterprises (e.g. raw
materials, spare parts, equipment producers, and
key component manufacturers) in Taiwan. Of the
305 questionnaires mailed, 10 were returned
because of address discrepancies, whereas the
initial mailing returned 155 usable responses. A
follow-up mailing was sent two weeks later after
the initial mailing, leading to an additional 71
usable responses being obtained. From the resulting
sample size of 295, 226 responses were received,
resulting in a response rate of 76.61%. A totab of
samples were eliminated because of incomplete
responses and some managers leaving their
companies. The total usable responses were 221 out
of 295, so the overall response rate for this study
was 74.91%.

3.2. Measures

In order to ensure instrument accuracy and the
content validity of the questionnaire, a
comprehensive review of the literature and
interviews with practitioners were used in this
study. The questions were based on previous
studies and discussions with a number of
executives and experts at the photonics
manufacturing companies. Content validity
assessment typically involves an organized review
of a survey’s content to ensure convergence and
that the content does not include any unnecessary
data that can influence the results. This provides
the foundation on which valid survey instruments
are methodologically and rigorously built. The
content validity of the questionnaire used in this
study was tested through a literature review and
interviews with practitioners. That is, selectioh o
the questions used in the questionnaire was based
on previous studies and discussions with a number
of logistics executives and experts. Information
obtained during the discussions resulted in
subsequent minor  modifications to the
guestionnaire. All items within the questionnaire
were ultimately accepted as relevant and as
possessing content validity. Refined measurement

items were included in the main

guestionnaire.

survey

Ref. [57] suggested that a condensed version of a
guestionnaire containing key variables be sent to a
sample of non-respondents for the purpose of
detecting bias, which is a common and convenient
approach to compare the first and second waves;
however, non-response bias is assumed to be
nonexistent if no significant differences existlire
survey variables. Thus, much of the mail survey
work in logistics research [15], [48], [58] has dse
the procedures recommended by Ref. [59] to
examine the potential non-response bias problem.

A comparison of early (those responding to the firs
mailing) and late (those responding to the second
mailing) respondents was carried out to test for
non-response bias [59]. The 221 survey
respondents were divided into two groups, early
(n=150, 67.87 percent) respondents and late (n= 71,
the remaining 32.12 percent) respondents based on
their response wave (first and second). Following
this, a t-test was performed on the two group
responses. At the 5 percent significance levetethe
were no significant differences between the two
groups’ perceptions of their satisfaction with the
various logistics operational attributes. Although
the results did not rule out the possibility of non
response bias, they suggested that non-response
bias was not a problem since late respondents’
responses were similar to those of early
respondents.

3.3. Research steps

Based on Ref. [60], research steps included the
instrument  development, exploratory study,
confirmatory study, and a test of the structural
model. Ref. [61] also suggested a step-by-step
stage of questionnaire design, which was used for
the present study. The first step was the selection
logistics capabilities attributes by reviewing the
literature on logistics systems and operation
research, followed by the design of the
guestionnaire, personal interviews with photonics
industry practitioners, and a content validity test
Several research technigues employed to develop
and evaluate measurement scales included item-
total correlations, exploratory factor analysis
(EFA), and an estimation of reliability using the
Cronbach’s alpha value.
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These techniques are useful in the early stages of
empirical analysis where theoretical models do not
exist and the basic purpose is exploration.
However, these traditional techniques do not assess
unidimensionality  [42], [62], nor can
undimensionality be demonstrated by either
mathematical or practical examinations [10].
Consequently, several researchers have suggested
the use of confirmatory factor analysis (CFA) with
a multiple-indicator measurement model to assess
unidimensionality  [42], [63]. Exploratory
techniques can help develop hypothesized
measurement models that can subsequently be
tested using confirmatory factor analysis. This
study employed a survey to collect data for testing
the proposed model of the effects of logistics
capabilities dimensions on firm's financial and
non-financial performance in Taiwanese photonics
manufacturers. Analysis was conducted using SPSS
18.0 statistics software for Windows and the
AMOS 18.0 statistical package.

4. Results of analysis

4.1. Characteristics of respondents

The respondent profiles are shown in Table 1. It
can be seen that the results indicate that more tha
half of the questionnaire respondents were in
positions of director/vice director at the timetbé
study. Others held the title of manager/assistant
manager (26.2%), supervisor (12.2%), sales
representative/clerk (5.0%), and vice president or
above (3.6%). In general, middle-level managers
accounted for most of the respondents (more than
65%), which is important, since managers at this
level are involved with the handling of logistics
functions. Table 1 also presents the type of
products of the responding firms. The vast majority
of respondents produce key components (67%),
followed by equipment production (19.5%), raw
materials (10%), and spare parts (3.6%). These
results reveal that most firms in the Taiwanese
photonics firms are assembly manufacturers. Most
firms have operated their businesses between 11—
15 years (53.4%), whereas 22.2 % of firms had
been in operation for more than 16 years at the tim
of the study.

In Table 1, the results indicate that more than 33%
of firms have between 21-50 employees, followed
by firms with between 101-500 employees
(30.7%). Only seven firms, accounting for 3.2 % of

all respondents, have more than 1000 personnel.
According to the respondents’ reports, 35.2% of the
firms had annual revenue between NT$10 million
and NT$100 million; 33.5% had revenue between
NT$101 million and NT$1 billion. Only 3.2 % of
firms reported their annual revenue as more than
NT$1 billion. From the information, it shows that
most photonics manufacturing firms in Taiwan are
either small or middle-size firms.

With regards to the ownership pattern, Table 1
shows that local firms accounted for a majority of
all respondents (60.2%), while 26.7% and 13.1% of
firms operate as foreign-local and foreign-owned
business entities, respectively. Table 1 also ptese
the ratio of the photonics firms that ship their
products via maritime transport, and as either
finished products or raw materials. The results
reveal that more than 60% of these firms employ
maritime shipping, at a rate of over 50% for
product delivery, since most photonics products are
heavy and oversized in regard to packaging.

An evaluation of the aggregated perceptions of
respondents for each attribute revealed that all 18
attributes were satisfactory, i.e., rated at thpeup
end of the five-point interval scale (mean score >
3.5), where 1 signified a maximum negative
evaluation and 5 represented a maximum positive
evaluation. Table 2 shows the satisfaction with
logistics attributes, as perceived by respondeénts,
descending order. Notably, three attributes stood
out as being rated as very good by the respondents
(their mean scores were over 4.3): labeling, cargo
tracking, and inland transportation arrangement. In
contrast, the least satisfactory logistics atteisuto
respondents were: logistics solution design, radio
frequency identification (RFID), and negotiation
with carriers (their mean scores were below 4.0).

4.2. Exploratory factor analysis

Exploratory factor analysis with VARIMAX
rotation was employed to identify crucial resources
and logistics operational functions in Taiwanese
photonics firms. To perform a factor analysis, the
data matrix must initially be ensured to be
sufficiently correlated. Two measures are
frequently used to examine the appropriateness of
factor analysis. Bartlett's Test of Sphericity is a
measure intended to test correlations among
variables, whereas the Kaiser-Meyer-Olkin index is
another approach used to quantify the degree of
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inter-correlations among variables and the
appropriateness of factor analysis, which ranges
from zero to one; a value of one is attained when
each variable is perfectly predicted without efypr
the other variables. A criterion of index above 0.8
is considered meritorious [64]. Therefore, data in
this study were deemed appropriate for analysis
based on Bartlett's Test of Sphericity (Chi-square
value = 2496.067, p<0.001), which suggested that
correlations existed among some of the response
categories, while the Kaiser-Meyer-Olkin sampling
adequacy had a value of 0.886. Furthermore,
eigenvalues with a criterion greater than one were
employed to determine the number of factors [61],
as shown in Table 3. The results indicate thatethre
factors emerging from the factor analysis accounted
for approximately 65.92% of the total variance and

Table 1. Profile of respondents

Number of Percentage of
respondents respondents

Job title

Vice president or 8 3.6

above

Manager/assistant 58 26.2

manager

Direct/vice director 117 52.9

Supervisor 27 12.2

Sales 11 5.0

representative/Clerk

Type of products

Raw material 22 10.0

Spare parts 8 3.6

Production 43 195

equipment

Key component 148 67.0

Age of firms

(years)

Less than 5 10 4.5
6-10 44 19.9
11-15 118 53.4
16-20 38 17.2

Above 21 11 5.0

Number of

employees

Less than 20 53 24.0
21-50 73 33.0
51-100 20 9.1
101-500 68 30.7

Above 500 7 3.2

Annual Revenue

(million, NT$)

Less than 10 62 28.1
10-100 78 35.2
101-1,000 74 33.5

Above 1,00 7 3.2

Ownership

Local firm 133 60.2

Foreign-owned firm 29 13.1

Foreign-local firm 59 26.7

Maritime

transport (%)

Less than 10 33 14.9
11-20 13 5.9
21-50 32 14.5

Above 50 143 64.7

were thus considered to represent all the logistics
functions of photonics firms in Taiwan.

To aid interpretation, variables were then extrcte

with factor loadings greater than 0.5. These
loadings were considered to be a conservative
criterion, as suggested in Ref. [64]. Thus, three
factors were subsequently found to underlie the
functions sets based on responses, which were
labelled and described as follows.

Factor 1: Warehousing capability. The first factor
was warehousing-related activities, consisting of
seven items, namely, cargo auditing, return cargo
handling, cross docking, bar coding, consolidation,
inspection, and labelling. Most items were related
to warehousing operation activities, thus thisdact
was identified as warehousing capability, which
accounted for 35.47% of the total variance.

Factor 2: Information technology capacity. The
second factor consisted of seven items, namely,
EDI service, collaboration, cargo insurance, cargo
tracking, JIT delivery, RFID, and logistics solutio
design. These items are related to utilization of
technology and information services for the
purpose of facilitating cargo delivery efficiencyda
safety. The EDI service was the most highly
correlated service attribute in this factor, and
accounted for 19.28% of the total variance.

Factor 3: Transportation capability. The third @act
was composed of four items, namely, inland
transportation, international transportation
arrangement, negotiation with carriers, and customs
declaration. Inland transportation was the highest
factor loading for this factor, which accounted for
11.17% of the total variance.

The results indicated that the information
technology capability (mean = 4.145) was found to
be the most important logistics capability to
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photonics manufacturers, followed by warehousing
capability (mean=4.135), and transportation
capability (mean = 4.017).

4.3. Reliability test

A reliability test, based on Cronbach’s alpha
statistics and corrected item-total correlation

coefficients, was utilized to test the consisteaoy
reliability of the factors. As shown in Table 3gth
Cronbach’s alpha values of each dimension were
well above 0.8, which is considered a satisfactory
level of reliability in research [61], [65].

Table 2. The satisfaction level of logistics attités in the photonics industry.

Logistics attribute Mear S.D. Rank
Labeling 4.39 .67¢€ 1
Cargo tracking 4.35 .634 2
Inland transportation arrangement 4.30 .583 3
Return cargo handlir 4.24 774 4
International transportation arrangement 4.23 .583 5
Customs declaration 4.23 575 6
Bar coding 4.22 .798 7
EDI service 4.1¢ 514 8
Cargo auditin 4.1¢€ 79€ 9
Cargo insurance 4.14 .610 10
Cross docking 4.09 .807 11
Just in time (JIT) delivel 4.07 .564 12
Cros«-units collaboratio 4.04 .51z 13
Consolidation 4.00 .769 14
Inspection 4.00 944 15
Logistics solution desic 3.94 .887 16
Radio frequency identification (RFID) 3.90 .539 17
Negotiation with carriel 3.51 .861 18
Note: Mean: 1= very poor, 5= very good.
S.D. = standard deviation.
Table 3. Factor analysis of logistics capability
Logistics attribute Factor: Factor: Factor:
Cargo auditin .92¢ .09¢ .15¢
Return cargo handlin .88( .07¢ .01¢
Cross docking .83¢ .074 .164
Bar coding .83¢ .09¢ 179
Consolidatiol .82¢ .097 12z
Inspectiol .82z 137 .104
Labeling 763 .04¢ .075
EDI service .077 .84¢ .10€
Crossunits collaboratio .08¢ .791 152
Cargo insurance .22¢ .76( .041
Cargo tracking .05¢ .74¢ .039
Just in time (JIT) delivel .07C 71¢ .04¢
Radio frequency identification (RFI .081 .694 .067
Logistics solution design .02 .651 .051
Inland transportation arrangement .20< .031 .878
International tansportation arrangem .10¢ .051 .868
Negotiation with carrie .16z .05¢ 743
Customs clearance 234 .252 .606
Eigenvalues 6.38¢ 3.47( 2.011
Percentage variance 35.46¢ 19.27¢ 54.742
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Logistics attribute Factor: Factor: Factor!
Cargo auditin .92¢ .09¢€ .15¢
Return cargo handling .88( .07¢ .019
Cross docking .83¢ .074 .164
Bar coding .83¢ .09¢ A7¢
Consolidatiol .82: .097 128
Inspection .82z 137 .104
Labeling 765 .04¢ .075
EDI service .077 .84¢ .10€
Cros«-units collaboratio .08¢ .791 152
Cargo insurance 224 .76C .041
Cargo tracking .05¢ .74¢ .039
Just in time (JIT) delivel .07c¢ 71¢ .04¢
Radio frequency identification (RFI .081 .694 .067
Logistics solution design .02C .651 .051
Inland transportation arrangement .20¢ .031 .878
International tansportation arrangem .10z .051 .868
Negotiation with carriel .16z .05¢ 743
Customs clearance 234 .252 .606
Eigenvalues 6.38¢ 3.47( 2.011
Cumulative percentage variance 35.46¢ 54.74: 65.915
Mear 4.13¢ 414~ 4.01%
Cronbach’sa 0.94( 0.87: 0.81:

4.4. Confirmatory factor analysis

The hypothesized model implies a measurement
model where there are three latent variables
composed of the corresponding multiple indicators
(measures or items). The three constructs in the
measurement model, namely warehousing
capability, information technology capability, and
transportation capability, are inter-related, as
indicated by the two-headed arrows [66]. In
addition, 18 observed variables are enclosed in
squares. The statistical criteria for model
modification decisions include squared multiple
correlations, standardized residual covariance and
model fit indices [67]. Once the proposed model
has been purified, tests for validity, reliabilignd
unidimensionality can then be performed.
According to Ref. [64], standardized residuals hwit

a value larger than 2.58 or less than 2.58, are
considered statistically significant at the 0.05
significance level. The standardized residual value

of the item “logistic solution design” exceeded®.5
in absolute terms. One item in the information
system capability dimension was not included in
the revised model. A number of goodness-of-fit
indices recommended by previous researchers were
employed to assess the fit and unidimensionality of
the measurement model [58]. As shown in Table 4,
the goodness-of-fit index (GFI) and comparative fit
index (CFI) presented values of 0.916 and 0.971,
respectively. The GFI value and the CFI value both
exceeded the recommended level of 0.9. The
adjusted goodness-of-fit (AGFI) was 0.889, which
also exceeded the recommended level of 0.8. In
addition, the root mean square residual (RMSR)
and the root-mean-square error of approximation
(RMSEA) were 0.024 and 0.052, respectively; both
were below the threshold level of 0.06. The normed
Chi-Square (¢ /df) also had a value of 1.589,
which falls well within the recommended range for
model parsimony. To sum up, the various overall
goodness-of-fit measures for the model lent
sufficient support for the results to be deemedras
acceptable representation of the proposed
constructs.

Convergent validity can be evaluated by t-values
for all statistically significant factor loadingShe
t-value represents the parameter estimate divided
by its standard error. Results showed that all t-
values of the variables were significant at the50.0
level, which in effect confirms that all indicators
measured the same construct and provided
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satisfactory evidence of the convergent validitg an
unidimensionality of each construct [63].
Discriminate validity was also assessed by
constraining the correlation parameter between
constructs to 1.0. The difference in the chi-square
value between the constrained and unconstrained
models was shown to be significant, thereby
suggesting the achievement of discriminate
validity. Results showed that all chi-square
differences were significant at the p<0.01 level,
hence providing evidence of discriminate validity
for this construct.

Table 4. Goodness of fit indicator

SEM indicator Criteria Results
¥2 (chi-square) - 184.36
x2/df <2 1.59
P value > 0.0t 0.0C
GFlI >0.¢ 0.92
AGFI >0.9 0.89
TLI >0.9 0.97
NFI >0.¢ 0.92
RMR Close to | 0.0z
RMSEA <0.08 0.05

Note: GFI: goodness of fit index; AGFI: adjusted
goodness-of-fit index; TLI: Tucker-Lewis index;
NFI: normed fit index; RMR: root mean square
residual; RMSEA: root mean square error of
approximation.

4.5. Results of hypotheses testing

After confirming and establishing a model fit for
the measurement model, the proposed structural
model was assessed and the hypothesized
relationships were examined. The results indicate
that the data adequately supported the estimated
model (see Figure 1). Although the Chi-Square
statistic {2 =244.33, df =146) at 0.00 was greater
than the 0.05 level of significance, the goodndss o
fit index was calculated to be 0.902, and the
adjusted goodness-of-fit index yielded 0.872 after
adjustment was made for degrees of freedom
relative to the number of variables. This indicated
that 87.2% of the variance and covariance in the
data observed were predicted by the estimated
model. Furthermore, the results of fitting the
structural model to the data revealed that the mode
had a good fit, as indicated by the normed fit inde
(NFI= 0.910), comparative fit index (CFI=0.961),
root mean square residual (RMR= 0.023), and root-
mean-square error of approximation (RMSEA
=0.055).

Table 5 summarizes the hypotheses testing results
and indicated that all hypothesized relationships
were significant at the significance level of 0.05.
As shown in Figure 1, warehousing capability
(estimate = 0.43, C.R. = 5.37) and information
technology capability (estimate = 0.49, C.R. =
6.02) were found to have a significant relationship
with firm performance. As regards transportation
capability (estimate = 0.41, C.R. = 5.05), the lssu
also revealed a positive significant relationship
with firm performance. Thus, all hypotheses (H1,
H2, and H3) were supported in this study. The
results suggested that all logistics capabilitiad h
an influence on the photonics industry firms’
performance.

4.6. One-way analysis of variance (ANOVA)
results

To evaluate the relationships between logistics
capabilities and photonics manufacturer
characteristics (i.e., type of product and firm's
annual revenue), a one-way analysis of variance
was performed. As can be seen in Table 6, the
results of an ANOVA analysis indicated that three
capability dimensions were found to significantly
differ between the types of products in terms of ra
material and spare parts, production equipment, and
key component manufactures. Respondents from
the key component manufacturers in these three
dimensions, i.e., warehousing (mean = 4.255),
information technology (mean = 4.081), and
transportation (mean = 4.231), tended to have
higher mean scores than those of raw materials and
spare parts, and production equipment. Table 6 also
shows the results of the Scheffé’s test. Scheffé’s
test is a comparison test used to examine all group
factor scores in order to determine which of the
pairs shows significance [64]. Differences across
the three types of manufacturers can thereby be
identified. Concerning the dimensions of
warehousing and  information  technology
capability, the results indicated the manufacturers
from key components significantly differed from
those of raw material and spare parts, and
production equipment. In addition, the Scheffé’s
test also revealed that raw material and spare part
manufacturers significantly differed from those of
key components in the dimension of transportation.

As shown in Table 7, ANOVA analysis results
indicated that the satisfaction accorded to loggsti
capabilities by the annual revenue of firms
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significantly differed at a 5% significance level,
namely, warehousing and information technology
dimensions. A comparison of the mean scores
showed that an annual revenue less than NT$10
million in the photonics industry tended to resaolt
the highest score in the dimensions of warehousing
capability (mean = 4.419), whereas firms with
annual revenues greater than NT$100 million had
higher mean scores in regard to information
technology capability (mean = 4.128), as compared
with other types of manufacturers. From the
Scheffé’s test results, warehousing capability and
information technology capability were found to
significantly differ between firms with annual
revenues of less than NT$10 million versus firms
with over NT$100 million.
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Chi-square=244.33
DF= 143
Chi-square/DF=1.673
GFI=0.90
AGFI=0.87
TLI=0.96
NFI=0.91

Warehousing
capability

Transportation
capability

Firm performance

Information
technology capability

Note: GFI: goodness of fit index; AGFI: adjusted goodness-of-fit index; TLI: Tucker-Lewis index; NFI: normed
fit index; RMR: root mean square residual; RMSEA: root mean square error of approximation.

Figure 1. Structural modelling resi

Table 5. Structural equation modeling res

Estimates
Paths - S 5
Standardize¢  S.E: C.R
H1 i ili i .
()\Narehousmg capability}> (Firm performance 043 0.44 5 377
H2 i ili i -
()Transportatlon capability)> (Firm performance 041 058 5 0¢
H3  (Information technology capabilit— 0.49 0.72 6.0

(Firm performance)
Note: a. S.E. is an estimate of #$tandard error of the covarian:
b. C.R. is a critical ratio thabtained by dividing the covariance estimate bgténdard errc
c. ** P value is significant at the 0.05 ley

Table 6. he level of the respondents’ satisfaction with $tige capabilities
in photonics companies according to the types oflpet:

Type ofphotonics companies’ products F value Schefé




Int. ] Sup. Chain. Mgt

198

Vol. 6, No. 1, March 2017

Logistics capabilitie Raw materia  Production  Key
and spare parts equipment ~ component
(N=3 (N= (N=148) (3)
0) (1) 43)
2
Warehousin( 3.617 4.047 4.25¢E 12.148**  (1,2) (1,3
(0.813f (0.584) (0.562)
Information technology 3.671 4.040 4.081 11.187**  (1,2) (1,3)
(0.467) (0.505) (0.404)
Transportatio 3.93: 3.99¢ 4.231 7.875%** (1,3
(0.334) (0.468) (0.488)

Note: a. represents a mean; b. represents a sthaeation.

*** represents significance level p < 0.01.
** represents significance level p < 0.05.

Table 7. The level of respondents’ satisfactiorhvagistics capabilities in photonics companiesoading to
the revenue of firm

Annual Revenue Unit: NT$
Logistics capability <10 million 11-100 > 100 million
(N=62) (1) million (N=81) (3) F value Scheffé
(N=78) (2)

Warehousing 4.41¢ 3.901 4.12: 12.722%*  (1,2) (1,3)

(0.494§ (0.735) (0.537) * (2,3)
Information technology 4.031 3.916 4.128 4.047** (1,2)

(0.395) (0.484) (0.449)
Transportatio 4.23: 4.15] 4.071 2.04: -

(0.537) (0.510) (0.392)

Note: a. represents a mean; b. represents a sthaeaation.

*** represents significance level p < 0.01.
** represents significance level p < 0.05.

5. Conclusions

Whereas core competencies are valuable
capabilities or resources of a firm, this study has
provided a framework for examining the impact of

logistics capabilities on firm performance in the

photonics industry. This study’'s main findings,

derived from a survey conducted in Taiwan, are
summarized below.

First, respondents indicated that logistics
capabilites with respect to warehousing,
transportation, and information technology

dimensions are all important in the photonics
industry. The mean scores of these three logistics
capability dimensions were all greater than 4.0.
Specifically, information technology capability was
found to be the most important logistics capabhility
followed by warehousing capability, and
transportation capability. These research findings

are consistent with previous studies on logistics
capabilities [10], [13], [22], [43], [47], [48]. Th
present research suggests that photonics firms need
to be especially concerned with these dimensions
when they wish to increase their firm performance.

Second, in an appraisal of previous studies, this
study provides a fundamental concept by which
photonics executives can identify and assess their
key logistics capabilities. Despite the existen€e o

the concept of capability for many decades, it is
now gaining more acceptance as a method for
sustaining competitive advantage in a particular
market. However, the implications of capability

have been lacking in the photonics industry

context. This research not only identified crucial

logistics capabilities but also examined its

relationships with firm performance.
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Third, of particular importance, in previously
described studies, logistics capabilities not only
involved one capability (warehousing capability)
but also covered other key capabilities, such as
transportation and information  technology
capabilities. This implies that photonics execugive
need to consider an overall integrated strategy
before they implement any strategic decisions.
Thus, it is hoped that an understanding of
competitor behaviour and strategies, based on the
concept of capability and resources, should enable
photonics firms to compete effectively in a
competitive market.

From a theoretical perspective, although several
previous studies have examined the importance of
logistics capabilities in a specific industry [F14],

[22], [31], researchers have mainly concentrated on
evaluating critical logistics service attributes floe
purpose of meeting customer requirements. Few
researchers have investigated the key resources and
capabilities necessary for assessing logistics
capabilities from a resource-based view. This
implies that the RBV theory about a firm can be
applied in the photonics industry.

6. Discussion

However, there are some limitations to this
research, and there exists a wide scope for future
research. A) this research was limited to examining
the relationship between key capabilities and firm
performance. Further studies could be conducted to
ascertain antecedent and consequent relationships
between capability and competitive advantage.
Another worthwhile direction for future research
could be the use of the concept of strategic groups
to identify strategic differentiation and compediti
advantages in a competitive environment, based on
key capability dimensions. Strategic group
mapping is beneficial for understanding a situation
in a particular industry. Such an approach could
investigate strategic and operational differences
among various firms within an industry.
Additionally, strategic group analysis is a helpful
tool for informing companies about significant
differences among the competitors’ approaches to
the marketplace.

B) methodologically, a structural equation

modeling (SEM) was adequate to identify the key
dimensions of logistics capabilities and the impact
of these dimensions on firm performance. Possibly,
the analytic hierarchy process (AHP) approach

could usefully provide some quantitative aspects to
what is otherwise, by and large a subjective
assessment. This approach could help to eliminate
personal prejudices, conflicting evidences, orrmsrro
in judgment, which are commonplace in subjective
assessment procedures.

C) the analysis used in this study was static, i.e
the evaluation of the respondents’ perceptions was
conducted at one point in time. Longitudinal
research could be employed to examine how
perceptions of key logistics capabilities change
over time.

References

[1] Sydow, J., Lerch, F., Huxham, C., and
Hibbert, P.,Developing Photonics Clusters:
Commonalities, contrasts and
contradictions, the Advanced Institute of
Management ResearchEngineering and
Physical Sciences Research Council, 2007.
Lépez, C., Materials Aspects of Photonic
Crystals, Advanced Materials Vol.15,
No.20, pp. 1679-1704, 2003.

PIDA, Photonics Industry & Technology
Development Association website, Last
Accessed/ 23-01-2011,
http://www.pida.org.tw/usub/en/index.asp
DTI. (Department of Trade and Industry)
2012, photonics: A UK strategy for success,
Painting a blue future.” Accessed 23-01-2012.
http://www.dti.gov.uk/files/file30415.pdf

[5] Coyle, J. J. Bardi, E. J., Langley, C.The
Management of Business Logistics: A
Supply Chain Perspectiveé’™ ed.). West
Publishing Company, 2002.

Lu, C. S., The impact of carrier service
attributes on shipper-carrier partnering
relationships: a shipper's perspectiye
Transportation Research Part E: Logistics
and Transportation Reviewol.39, No.5,
pp.399-415, 2003.

Lu, C. S., Evaluating key resources and
capabilities for liner shipping servicks
Transport ReviewVol. 27, No. 3, pp. 285-
310, 2007.

Wernerfelt B., “A resource-based view of the
firm”, Strategic Management Jourpafol. 5,
No. 2, pp. 171-180, 1984.

Amit, R. and Schoemaker, P. J. F6tfategic
assets and organizational rént Strategic
Management Journal, Vol.14, No. 1, pp33-46,
1993.

(2]

(3]

[4]

(6l

[7]



Int. ] Sup. Chain. Mgt

200

Vol. 6, No. 1, March 2017

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Cho, J. J. K, Ozment, J. and Sink, H.,
“Logistics capability, logistics outsourcing
and firm performance in an e-commerce
market, International Journal of Physical
Distribution & Logistics Management, Vol.
38, No.5, pp.336-359, 2008

Li, L., “Assessing the relational benefits of
logistics services perceived by manufacturers
in supply chaity International Journal of
Production Economics. Vol.132, No.1, pp.58-
67, 2011.

Liu, X., Grant, D. B., Mckinnon, A. C., and
Feng, Y., ‘An empirical examination of the
contribution  of capabilites to the
competitiveness  of logistics  service
providers, International Journal of Physical
Distribution & Logistics Management. Vol.
40, No.10, pp. 847-866, 2010

Langley, C. J., Coyle, J. J., Gibson, B. J.,
Novack, R. A., and Bardi, E. DManaging
Supply Chains: a Logistics Approaclig”
ed.), Cengage Learning, 2008.

Lu, C. S., and Yang, C. C.EValuating key
logistics  capabilities  for international
distribution center operators in Taiwgn
Transportation Journal, Vol. 45, No. 4, pp. 9-
27, 2006

Shang, K. C., and Marlow, P. B.L.dgistics
capability and performance in Taiwan's major
manufacturing firmg Transportation
Research Part E: Logistics and Transportation
Review. Vol.41, pp. 217-234, 2005.

Karia, N and Wong, C. Y., The impact of
logistics resources on the performance of
Malaysian logistics service providérs
Production planning & control: The
management of operations. Vol.24, No. 7, pp.
589-606, 2013.

Collins, D. J. and Montgomery, C. A.,
“1995. Competing on resources: Strategy
in the 19905 Harvard Business Review,
Vol. 73, No. 4, pp. 118-128, 1995.

Grant, R. M., The resource-based theory
of competitive advantage: Implication for
strategy formulatiof California
Management Review, Vol. 33, No. 3, pp.
114-135, 1991

Barney, J. B. and Arikan, A. M., The
resource-based view: Origins and
implications. In M. A. Hitt, R. E. Freeman,
and J. S. Harrison (Eds.)The Blackwell

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

handbook of strategic managemépp. 124-
188). Blackwell Publishers Inc., 2001.

Ray, G., Barney, J. B., and Muhanna, W. A,,
“Capabilities, business processes, and
competitive  advantage: choosing the
dependent variable in empirical tests of the
resource-based viéwStrategic Management
Journal. Vol. 25, pp. 23-37, 2004

Schmitz, J. and Platts, K.W., Stpplier
logistics performance measurement:
indications from a study in the automotive
industry”, International Journal of Production
Economics. Vol. 89, No.2, pp.231-243, 2004.
Lai, K. H., “Service capabilty and
performance of logistics service providess”
Transportation Research Part E: Logistics and
Transportation Review, Vol. 40, No.5,
pp.385-399, 2004.

Jonsson, P.Logistics and Supply Chain
ManagementMcGraw Hill, 2008.

Razzaque, M. A. and Sheng, C. C.,
“Qutsourcing of logistics functions: a
literature survey, International Journal
of Physical Distribution & Logistics
Management, Vol. 28, No.2, pp.89-107,
1998.

Stanley, L. L., and Wisner, J. D.Sérvice
quality along the supply chain: implications
for purchasing, Journal of Operations
Management, Vol.19, No.3, pp. 287-306,
2001.

Wood, D. F., Barone, A., Murphy, P., and
Wardlow, D. L., International Logistics
Chapman & Hall, 1995.

Bowersox, D. J. and Closs, D. Logistics
Management: the Integrated Supply Chain
Process Mc-Graw-Hill, 1996.

Johnson, J. C. and Wood, D. F,
Contemporary Logistics(6” ed.). Prentice
Hall, 1996.

Ding, J. F., Critical factors influencing
customer value for global shipping carrier-
based logistics service providers using Fuzzy
AHP approach, African Journal of Business
Management, Vol. 4, No. 8, pp.1519-1528,
2010.

Lu, C. S., Logistics services in Taiwanese
maritime firm$, Transportation Research Part
E: Logistics and Transportation Review,
Vol.36, No.2, pp. 79-96, 2000.

Murphy, P. R. and Poist, R. F.THird party
logistics: some users versus provider



Int. ] Sup. Chain. Mgt

201

Vol. 6, No. 1, March 2017

[32]

[34

—_

[36]

[37]

[39]

[40]

[41]

perspectives Journal of Business Logistics,
Vol. 21, No.1, pp. 121-133, 2000.

Mason, S. J., Ribera, P. M., Farris, J. A., and
Kirk, R. G., “Integrating the warehousing and
transportation functions of the supply chain”,
Transportation Research Part E: Logistics and
Transportation Review. Vol. 39, pp.141-159,
2003.

Gourdin, K. N.,Global logistics management:
a competitive advantage for the 21st century
(2" ed.). Blackwell, 2006.

Danielis, R., Marcucci, E., and Rotaris, L.
“Logistics managers' stated preferences for
freight service attributes”, Transportation
Research Part E: Logistics and Transportation
Review, Vol. 41, No. 3, pp. 201-215, 2005.
Chow, C. W., Kato, Y., and Shields, M. D.,
“National culture and the preference for
management controls: an exploratory study of
the firm-labour market interface”
Accounting Organizations and Society, Vol.
19, pp. 381-400, 1994.

Kassem, D. M., Human resource planning
and organizational performance: an
exploratory analysis,” Strategic Management
Journal, Vol. 8, pp. 387-392, 1987.

Stella, M. N., Research notes and
communications human resource planning
and organization performance: an exploratory
analysis.Strategic Management Journalol.

8, pp. 387-392, 1987.

Delaney, J. T., and Huselid, M. A.The
impact of human resource management
practices on perceptions of organizational
performancg The Academy of Management,
Vol. 39, No. 4, pp. 949-969, 1996.
Venkatraman, N. and Ramanujam, V.,
“Measurement of business performance in
strategy research: a comparison of
approaches The Academy of Management,
Vol. 11, No. 4, pp. 801-814, 1986.

Fawcett, S. E., Calantone, R., and Smith, S.
R., “Delivery capability and firm performance
in international operations International
Journal of Production Economics, Vol. 51,
pp.191-204, 1997.

Thomas, W., Customer Satisfaction: Turning
Temporary Scores into Permanent
Relationship§ Quality Progress. Vol. 31,
No.6, pp. 87-90, 1998.

Segars, A. H., Assessing the
unidimensionality of measurement scales: a

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

paradigm and illustration within the context
of information systems reseafch MIS

Quarterly, Vol. 17, No. 4, pp. 517-529, 1997.
Ellinger, A. E., Daugherty, P. J., and Keller,

S. B. The Relationship  between
Marketing/Logistics Interdepartmental
Integration and Performance in U.S.

Manufacturing Firms: an Empirical Study
Journal of Business Logistics, Vol. 21, No. 2,
pp. 1-22, 2000.

Innis, D. E. and d La Londe, B. JCtistomer
service: the key to customer satisfaction,
customer loyalty, and market shrdournal

of Business Logistics, Vol. 15, No.1, pp. 1-27,
1994.

Cho, J., Seol, H., Lee, S., Cho, H., and Park,
“Customer satisfaction factors of mobile
commerce in Koréa Internet Research, Vol.
18, No.3, pp. 313-335, 2008

Knemeyer, A. M. and Murphy P. R.Js"the
glass half full or half empty: an examination
of user and provider perspectives towards
third party  logistics relationshigs
International Journal of Physical Distribution
& Logistics Management, Vol. 35, No.10, pp.
708-727, 2005.

Lynch, D. F., Keller, S. B., and Ozment, J.,
“The effects of logistics capabilities and
strategy on firm performante Journal of
Business Logistics. Vol. 21, No. 2, pp. 47-67,
2000.

Zhao. M. and Droge, C.,The effects of
logistics capabilities on firm performance:
customer-focused versus information-focused
capabilities”, Journal of Business Logistics,
Vol. 22, No.2, pp. 91-107, 2001.

Lu, C. S., Lai, K. H., and Cheng, T. C. E,,
“Adoption of Internet services in liner
shipping: an empirical study of shippers in
Taiwar?, Transport Review. Vol. 26, No. 2,
pp. 189-206, 2006.

Gopal, C., and Gabhill, G.Logistics in
Manufacturing Business one Irwin, 1992.
Gunasekaran, A., Patel, C., and Tirtiroglu, E.
“Performance measures and metrics in a
supply chain environment” International
Journal of Operations & Production
Management, Vol. 21, No.1-2, pp. 71-87,
2001.

Lancioni, R. A., Smith, M. F., and Oliva, T.
A. “The role of the Internet in supply chain



Int. ] Sup. Chain. Mgt

202

Vol. 6, No. 1, March 2017

[53]

[54]

[55]

[56]

[57]

[58]

[61]

[62]

[63]

managemefit Industrial Marketing
Management. Vol. 29, No. 1, pp. 45-56, 2000.
Jane, C. C., Performance evaluation of
logistics systems under cost and reliability
consideration§ Transportation Research Part
E: Logistics and Transportation Review, Vol.
47, No. 2, pp. 130-137, 2011.

Sanders, N. R. and Premus, RMddelling
the relationship between firm IT capability,
collaboration, and performanée Journal of
Business Logistics, Vol. 26, No. 1, pp. 1-23,
2005.

Loebbecke, C. and Powell, PC6mpetitive
advantage from IT in logistics: The integrated
transport tracking systeim International
Journal of Information Management, Vol. 18,
No. 1, pp. 17-27, 1998.

Rabinovich, E. and Bailey, J. PPHhysical
distribution service quality in Internet
retailing:  service pricing, transaction
attributes, and firm attributés Journal of
Operations Management, Vol. 21, No. 6, pp.
651-672, 2004.

Lambert, D. M. and Harrington, T. C.
Measuring non response bias in customer
service mail surveysJournal of Business
Logistics. Vol. 11, No. 2, pp. 5-25, 1990.
Fawcett, S. E., Ellram, L. M., and Ogden, J.
A., Supply Chain Management: From Vision
to Implementation Pearson Education Inc,
2007.

Armstrong, S. J. and Overton, T. S,
“Estimating nonresponse bias in mail sufyey
Journal of Marketing Research, Vol. 14, pp.
396-402, 1977.

Koufteros, X. A. “Testing a model of pull
production: a paradigm for manufacturing
research using structural equation modelling”,
Journal of Operations Management, Vol. 17,
pp. 467-488, 1999.

Churchill, G.A. and lacobucci, D Marketing
Research: Methodological Foundatipnl 0™
ed. The Dryden Press, 2010.

O'leary-Kelly, S.W., and Vokurka, R. JTHe
empirical assessment of construct validity
Journal of Operations Management, Vol.16,
No. 4, pp. 387-405, 1998.

Anderson, J. C. and Gerbing, D. W,
“Structural equation modelling in
capabilities: a review and recommended two-
step approach Psychological Bulletin, Vol.
103, No. 3, pp. 411-423, 1988

[64] Hair, J. F., Black, W. C., Babin, B. J., and
Anderson, R. E.Multivariate Data Analysis
(7" ed.).Prentice-Hall, 2010.

[65] Nunnally, J. C.,Psychometric Theory(2"
ed.). New York: McGraw-Hill, 1978.

[66] Byrne, B. M., Structural Equation Modeling
with AMOS: basic Concepts, Applications,
and ProgrammingLawrence Erlbaum, 2001.

[67] Min, S. M. and Mentzer, J. T.Developing
and measuring supply chain management
concepty Journal of Business Logistics, Vol.
25, No.1, pp. 63-99, 2004.



