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This study empirically examined the effects of safety climate on international logistics center
employees’ perceptions of safety performance in Taiwan using the regression technique. Factor
analysis and a series of validity and reliability tests were conducted, which resulted in the
identification of five critical safety climate dimensions, namely, supervisor safety behavior
management, safety training programs, co-workers’ safety behavior, safety management, and
safety attitude. There was a negative significant relationship between co-workers’ safety behavior
dimension and safety performance. Results suggest that international logistics center’
management can enhance and refine these firms’ safety climate by focusing especially on

co-workers’ safety behavior, thereby reducing injuries and accidents.
B 432 (keywords) : Safety climate, Safety performance, International logistics center.
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Abstract

Knowledge management competency is an important dimension for international
ports to retain their competitive advantages. This research used structural equation
modeling (SEM) to examine the effect of knowledge management competency on
performance in international ports, including Kaohsiung port, Keelung port, Taichung
port and Hualien port in Taiwan. The results were supposed that knowledge
management resource will positively influence knowledge management capability and
work performance, Moreover, the result was not sufficiently significant to support
meaningful positive relationships between knowledge management capability and work

performance. The results will be helpful for the improvement of operational strategies
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for international port authorities.

Keywords: Knowledge management, International port, Structural equation modeling
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Fifek (LA =4 (Constrained) =7 ZHIL t—ﬁlrh (Unconstrained) V 7 2 1 {445 3 (2
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indexes) fwikée }“F?Fﬂ (CFI1=0.97>0.95; the Tucker-Lewis index, TLI=0.97>0.95; the root
mean square error of approximation, RMSEA=0.05<0.08)f3 £[[{s /[ #8275 5 (2% =
fﬁ’~ FPUAEEYRS il (Standardised residual values ) 4% £1.96 ; (3)12? = lﬁqﬂjﬁjﬂ
AUETRAR 1 (Modification indices, MI) ﬁ%l (ST (4) B | U] s grdsig
(i (Expected parameter change, EPC ) 15[ #7+0.3 5 ®(5) A Ay Y t fifif LB
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(Garver and Mentzer, 1999) -
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( Modification indices, MI ) l%‘:{%l fE1-5 (4) e E| U 2 glopvdsighfifi (Expected
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1997; Garver and Mentzer, 1999; Koufteros, 1999; Hu and Bentler, 1999; Baumgartner
and Homburg, 1996; Hair et al., 1998) -
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(Anderson. and Gerbing, 1988)
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FRRFLNETS o B, ESE 3 IR 17 57 ) 1 2 250 T [l s 7 2 2R i -

M= f‘&%’\ﬁﬁtlﬂﬁpﬁ’f* Pk o o3 DR 5 (g o o 4 il

A [ PSR T TR A g I[HP‘EF:E’?{"?‘%E VB '/[F’ﬁ'ff?“ﬁﬁf' ° ﬁ
f“{%ﬂt— (Identlﬁcatlon)n’\ﬁ?%J?fxﬂJ flfst -] ﬁ:ﬂT‘J\ (Chi-square = 74.51; df = 43, p=0.002) » '
REL ()= %Ejﬁfjﬁf’—‘,@ (Goodness-of-fit indexes) ﬁﬁﬁ??ﬁ%’ (CF1=0.97>0.95; the
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ABSTRACT

A survey of 1,011 forwarder-based third-party logistics (3PL) firms in Taiwan was
carried out in order to examine the core capabilities, using cluster analysis approach.
Based on factor analysis, six core capability factors were identified: external integration,
transportation and consulting, organizational learning, internal integration, warehouse,
and information tracking. Cluster analysis was subsequently performed and respondents
were assigned to four groups on the basis of their factor scores in core capability factors,
namely warehousing oriented firms, transportation and consulting oriented firms,
intensive core capability oriented firms, and integration capability oriented firms.
Results showed that intensive core capability oriented firms, which had excellent
capability in all five capabilities, had better performance. The findings suggest that core
capabilities should not exist in a vacuum, but should leverage each other to create

sustained competitive advantage.

Key Words - Capabilities, 3PL, Cluster analysis, Performance

1. INTRODUCTION

Logistics and supply chain management have been elevated to a strategy level
whereby many firms can simultaneously achieve difference and low cost for sustained
competitive advantage (SCA). Further, in order to gain benefit from value-added
maximisation and cost minimization, executives are becoming increasingly aware of the
importance of outsourcing their logistics activities to third-party logistics (3PL)
providers (Lu and Yang, 2006). A relatively recent study by Lieb and Bentz (2005)
indicated that 80% of Fortune 500 firms surveyed were using 3PL services, which were
marking up an increasing percentage of their logistics budget. Thus, 3PL providers are

playing a very important role in the current business environment.

A review of the managerial literature reveals that the 3PL industry is becoming an
increasingly important topic for researchers and has received a great deal of attention
(Halldoresson and Skjett-Larsen, 2004; Knemeyer and Murphy, 2005; Lai et al., 2004;
Malone and Carter, 2006; Yeung et al., 2006). For instance, Lu and Yang (2006)
evaluated key logistics capabilities for international distribution center operators in
Taiwan. More recently, Lieb and Butner (2007) have surveyed chief executive officers
of major logistics service companies in order to provide insight into important market
dynamics, opportunities and problems in the North American 3PL industry. As Maloni

and Carter (2006:23) have pointed out, “given this conjecture of continuing maturation




in the 3PL industry, it is important that academic research continues to expand and

advance to support practitioner needs”.

3PL providers can be separated into two categories: asset-based 3PL and not-asset
based 3PL providers (Maloni and Carter, 2006). Some 3PL providers have their own
assets (e.g. cargo aircraft, warehouse, trucks, etc.) while others have no assets (e.g. air
forwarders, freight forwarders, customer brokers, etc.). Most not-asset-based 3PL
providers are small and medium-sized enterprises (SMEs), with limited resources and
capabilities, therefore, effort is required to identify and develop core capabilities in
order to create sustained competitive advantage. Thus, the identification of core
capabilities for improved firm performance has become a very important topic with
regard to non-asset based 3PL providers (Cheng and Yeh, 2007).

Core capability refers to ‘a combination of complementary skills and
knowledge-bases embedded in a group or team that results in the ability to execute one
or more critical processes to a world-class standard’ (Coyne et al., 1997: 43). The
competence is the “core” when it is linked to customers’ needs (Petts, 1997). Core
competency must satisfy three prerequisite: (1) provides potential access to a wide
variety of markets; (2) makes a significant contribution to customer satisfaction; and (3)

is difficult for competitors to replicate (Prahalad and Hamel, 1990).

There are several important capabilities-based studies for 3PL. Most of them only
focus on 3PL’ service capability (Lai, 2004; Cheng and Yeh, 2007, Lu, 2007; Lu and
Yang, 2006). But limited studies focus on other 3PL provider’ core capabilities
including integration and organization learning capability that can enforce firm,
logistics, or service performance (Stank et al., 1996; Stank and Lackey, 1997; Bowersox
et al., 1999; Zhao et al., 2001; Kim, 2006; Jiménez-Jiménez and Cegarra-Navarro,
20006; Real et al., 2006; Panayides, 2007)

Accordingly, the present research examines core capabilities (such as supply chain
integration, organization learning, and service capabilities) for non-asset based
providers, namely, air forwarders and ocean freight forwarders, in Taiwan as core
strategic resources for acquiring sustained competitive advantage. The research focuses

on the provider perspective to address the gap in the literature.

In the following section, the existing literature is reviewed to build the theoretical
base presented in Section 2. Section 3 describes the questionnaire design and responses.
The collected data were examined using factor analysis and cluster analysis. The results
of the statistical analysis are detailed in Section 4. Section 5 concludes the paper. It
providers an overall review of study findings’, indentifies the contributions’ of the study
to the literature, explains the implications and limitations of the study, and proposes

suggestions for future research.




2. LITERATURE REVIEW
2.1 Integration Capability

Integration may be the most important issue in logistics and supply chain
management because ‘[tlhe most fundamental shift in logistics thinking is to view
functional excellence in terms of performance that enhances overall supply chain
integration’ (Bowersox et al., 1999: 19). Integration is central to logistics (Chow et al.,

1995) and the key to supply chain management (Oliver and Webber, 1992).

Zailani and Rajagopal (2005) identified integration as capability including four
factors: information sharing, internal integration, external integration with suppliers,
and external integration with customers. Droge et al. (2004) grouped integration into
external strategic design integration, which reaches across firm boundaries to involve
suppliers and customers, and internal design-process integration, which comprises more
tactically oriented, integration practices that match design requirements and process
capabilities. In this study, integration capability is identified as supply chain integration
capability, which includes internal integration and external integration (Germain and
Iyer, 2006; Kim, 2006).

Several researchers have demonstrated a positive relationship between integration
capability and performance. Firms that are willing to integrate have been shown to
demonstrate higher logistics and firm performance (Bowersox et al.1996; Kim, 2006;
Stank et al., 1996; Stank and Lackey, 1997; Zhao et al., 2001).

2.2 Organizational Learning Capability

Organizational learning capability has been viewed from a strategic perspective, as
a basis for increasing SCA (Grant, 1996; Hult et al., 2003; Bhatnagar, 2006). For
example, Ernst (2000) indicated that the key factor determining small Taiwanese firms’
ability to compete in the computer industry is cross-organizational coordination of]
knowledge creation and learning.

Although topics related to learning capability have received a great deal of attention
in the business management literature, it is difficult to find an explicit definition and
type of the concept. There is agreement that learning capability is a multidimensional
construct. For instance, Jerez-Goémez (2005) proposed four organizational learning
capability dimensions: managerial commitment, systems perspective, openness and
experimentation, and knowledge transfer and integration. Jiménez-Jiménez and
Cegarra-Navarro (2007) reviewed most key organizational learning literature and
concluded that organizational learning capability includes four primary constructs:
information acquisition, distribution, interpretation, and memory. In this paper, we hold

to the view that organizational learning capability is a multidimensional dimension that

can be separated into two concepts: knowledge (what is learned) and learning processes




(how 1is learned) (Prieto and Revilla, 2006). Several researchers have indicated that
organizational learning capabilities are critical sources by which to leverage greater firm
performance and increase SCA (Real et al., 2006; Panaides, 2005).

2.3 Logistics Service Capability

According to the RBV of the firm, the enhancement of logistics service
capabilities can be considered a potential source of SCA. Logistics service capabilities
are complex bundles of individual skills, assets and accumulated knowledge exercised
through organizational processes, that enable firms to co-ordinate logistics activities and
make use of their resources. Recently, studies focusing on logistics service capabilities
have received a great deal of attention in the 3PL literature.

Lai (2004) used logistics service capability to classify different types of logistics
services providers (LSPs) in Hong Kong. The study identified three key logistics service
factors, namely, value-added logistics services, technology-enabled logistics services,
and freight forwarding services using exploratory factory analysis and suggested that
there are four discernable LSP types and that differences in service performance exist
between the types.

Lu and Yang (2006) focused on the logistics service capabilities of international
distribution centers in Taiwan. Their study identified four key logistics capabilities:
customer response, innovation, economic scale, and flexible operation and logistics
knowledge. The findings suggest that customer response capability is perceived as the
most important logistic capability.

More recently, Lu (2007) evaluated key resources and capabilities in the liner
shipping industry in Taiwan. Based on factor analysis results, seven capability
dimensions were identified: purchasing, operation, human resource management,
customer service, information integration, pricing, and financial management. The
findings indicated that operation capability was perceived as the most important
dimension. Also recently, Cheng and Yeh (2007) evaluated core resources and
capabilities in the air cargo forwarding industry. From factor analysis, six logistics
service dimensions were identified: providing logistics information, customized
delivery service, transportation quality and quantity, upstream and downstream industry,
providing integrated logistics services, and price flexibility.

Several researchers have indicated that logistics service capabilities are critical
sources of SCA. For example, Cheng and Yeh (2007) found the logistics services of air
cargo forwarders positively influenced SCA. Lai (2004) classified four LSP types
according to their service capability. He found each of the four LSP types achieved

different service performance according to their logistics service capability.

3. METHODOLOGY




3.1 Sample

A questionnaire survey was administered to a two-industry sample of logistics
service providers in Taiwan. The sample comprised 361 freight forwarder and 650 air

freight forwarder drawn from their councils’ membership roster.

Questionnaires were sent to the offices of the presidents or chief executive officers
of the 1,011 firms targeted, since such people were considered appropriate respondents
to provide information on cross-departmental objectives due to their knowledge of]

firms’ integration, organizational learning, and service capabilities.

Those items selected as measures of integration, organizational learning, and
logistics service capabilities were based upon past studies (Calantone et al., 2002; Lai
2004; Lu, 2002; Jerez-Gomez et al., 2005; Murphy and Poist , 2000; Rodrigues et al.,
2004; Stank et al., 2001; Wang et al., 2004). Five-point Likert-type scale anchors were
used. Respondents were asked to indicate their level of agreement with each item,

where 1 represented “Strongly Disagree” and 5 represented “Strongly Agree”.

Service and financial performances have also been frequently measured by
logistics researchers (Calantone et al., 2002; Lu and Yang, 2006; Kim, 2006).
Accordingly, in this study, respondents were asked to rate their firm’s performance
relative to its major competitors by indicating their level of agreement with items on a

five point scale, where 1 represented “Much Worse” and 5 represented “Much Better”.

The questionnaire was translated into Chinese and a pilot study was carried out by
interviewing five academic experts, one consultant in organizational learning, two
managers in ocean freight forwarders, and two managers in air cargo forwarders, in
order to obtain their valuable suggestions for questionnaire improvement. Some minor

revision was necessary after the pilot study.

The revised survey instrument was mailed to 1,011 respondents. The initial
mailing elicited 51 usable responses. After two weeks, follow-up mailings were sent to
those respondents who had not returned questionnaires in the first wave survey. An
additional 85 usable responses were subsequently returned. The total response rate was
therefore 14.17%[(51+85)/1,011], an acceptable response rate for logistics empirical
studies of the manufacturing industry (cf. 11.5% and 17.1% achieved by Bowersox et
al., 1999, and Michigan State University Global Logistics Research Team, 1995,

respectively).

To avoid significant differences in responses between air forwarders and ocean
forwarders, a t test was conducted to compare their responses towards all 26 capability
indicators. No significant differences were found in the test. Thus, there was not a

problem combining the data derived from respondents from these two different

industries.




To detect any potential non-response bias, Armstrong and Overton (1977) and
Lambert and Harrington (1990) recommend assuring that the last quartile or second
wave of respondents’ responses is similar to that of non-respondents. T-test analysis
results revealed no significant differences (at p<0.05) as regards all capability variables

analysed and non-response bias was therefore not a problem.

In order to ascertain whether respondents actually understood or appreciated
integration, organizational learning, service capability, and performance, they were
asked to indicate how long they had worked in the firm. Table 1 shows that nearly 50
per cent had worked in the firm more than 9 years, suggesting they had abundant
practical experience to answer the questionnaire accurately and reliably. Further, 82% of]
questionnaires were filled in by vice-presidents or above (32.6%), managers or assistant
managers (17.4%), department managers (27.3%), and presidents’ assistants (4.5 %),
which further reinforced the reliability of the survey’s findings.

Tablel also shows respondents’ age. More than a quarter (27.2%) were aged over
50, whereas 9.6% were less than 30 years of age. Table 3 also indicates that
respondents’ firms’ sales varied considerably. Over 40% of respondents’ firms’ sales
were between 10 and 100 million NTD, nearly 12% had sales over 101 million NTD,
while 47.8% had sales less than 10 million NTD. Almost half of respondents were from
the air freight forwarder industry (64: 47.1%) while just over half were from the ocean
freight forwarder industry (72: 52.9%).

Table 1 Profile of respondents (n=136)

Characteristics of respondents Frequency %
Industries Air cargo forwarder 64 47.1%

Ocean freight forwarder 72 52.9%

Job title Vice president or above 43 32.6
Manager/ Assistant manager 23 17.4

Department manager 36 27.3

President’s assistant 6 4.5

Other 24 18.2

Length of Service in the Less than 1 year 9 6.6
Company 1~ 4 years 34 25.0

5~8 years 26 19.1

9~12 years 24 17.6

More than 12 years 43 31.6

Employees Less than 50 people 100 73.5

50~ 200 people 25 18.4

201-400 people 5 73.5

401-1000 people 6 4.4

Age Less than 30 years 13 9.6

31~39 years 34 25.0




40~49 years 52 38.2

More than 50 years 37 27.2

Sales (Hundred Million Less than 10 64 47.8
New Taiwanese Dollars) 10~100 54 40.3
101~200 64 3.7

201~300 7 52

More than 300 4 3.0

3.2 Research methods

The research was accomplished by conducting a questionnaire survey. The
research steps included questionnaire design and various analysis methods as described
below.

I Step 1: Selection of capability attributes and content validity test.

The first step was the selection of 3PL capability attributes by reviewing
capability and 3PL provider research presented in the literature, followed by the design
of the questionnaire, conducting personal interviews with ocean and air cargo forwarder
practitioners, and a content validity test. The questionnaire design stages followed the
seven stages outlined by Churchill (1991). Information to be sought was first specified,
and then the following were determined: questionnaire type and its method of]
administration, the content of individual questions, form of response to, and wording of]
each question, the sequence of questions, and physical characteristics of the
questionnaire. The questionnaire was pre-tested and revised where necessary.

In the process of determining questionnaire items, it is crucial to ensure the
validity of their content, since this is an important measure of a survey instrument’s
accuracy. Content validity confirms the correspondence between theoretical constructs
and items measured. (Dunn et al., 1994; Mentzer and Flint, 1997), because ‘if a
measurement scale does not possess content validity, it cannot possess construct
validity, no matter what the statistical analysis indicates’ (Garver and Mentzer, 1999:
35). Ahire et al. (1996) stated that if various items’ measured constructs are derived
from a comprehensive analysis of relevant literature, content validity can be attested. It
provides a methodologically rigorous assessment of a survey instrument’s validity. The
content validity of the questionnaire employed in this study was assured through a
literature review and interviews with practitioners, that is to say, questions in the
questionnaire were based on previous studies and discussions with a number of 3PL
executives and experts, who judged them relevant, and only minor modifications were
considered necessary to wording and examples provided in some measurement items.
Refined measurement items were included in the final version of the survey
questionnaire, which was viewed as possessing content validity.

I Step 2: Determining core capability factors

Since firms’ capability dimensions comprised a large number of embedded




activities this could have led to an exhaustive list in the second step, therefore, factor

analysis was conducted to summarize and reduce the large number of capability

attributes into a smaller set of underlying factors or dimensions. A reliability test was

conducted to assess whether the capability dimensions were reliable. Such test

confirmed their reliability.

E  Step 3: Evaluating perceived differences in core capabilities according to firm
characteristics.

This step sought to identify perceived differences in core capabilities based on firm
size, industry, and sales. One-way analysis of variance (ANOVA) was used to test
whether significant differences existed between 3PL providers.

E  Step 4: Cluster analysis and linking clusters to performance outcomes

To develop the empirical taxonomy of core capabilities, a two-stage procedure
was employed to take advantage of the strengths of hierarchical and nonhierarchical
clustering approaches (Hair et al., 2006; Ketchen and Shook, 1996). A hierarchical
algorithm (Ward’s method) was first used to define the number of clusters and cluster
centroids, which then served as the starting points for subsequent nonhierarchical
cluster analysis.

It was difficult to determine how many clusters were appropriate. Hair et al. (2006)
recommend a relatively simple stopping rule, that is, to look for large increases in the
average within-cluster distance. Because of the large increases in the agglomeration
coefficient, the Ward’s hierarchical clustering results indicated that a two-cluster
solution was adequate and the cluster centres became the initial starting point for
subsequent nonhierarchical cluster analysis.

One-way analysis of variance was then performed between the clusters and
performance outcomes in order to identify differences between clusters.

All analyses were carried out using the SPSS 12.0 for Windows package and

results are presented in the next section.

Table 2 Respondents’ agreement with capability attributes

NO. Capability variables Mean | S.D.

Cl1 Managers basically agree that our organization’s ability to learn is the 3.99 0.86
key to our competitive advantage.

C2 The sense around here is that employee learning is an investment, not an | 3.90 0.97
expense.

C3 All parts that make up this firm (departments, sections, work teams, and | 3.95 0.87
individuals) are well aware of how they contribute to achieving overall
objectives

C4 All parts that make up this firm are interconnected, working together ina | 4.02 0.84
coordinated fashion.

C5 This firm promotes experimentation and innovation as a way of 3.61 0.86
improving the work processes.

Cco6 Experiences and ideas provided by external sources (advisors, customers, | 3.46 1.00
training firms, etc.) are considered useful instruments for this firm’s
learning.

C7 Errors and failures are always discussed and analyzed in this firm, on all | 3.89 0.87




levels.
C8 The firm has instruments (manuals, databases, files, organizational 3.90 0.98
routines, etc.) that allow what has been learnt in past situations to remain
valid, although the employees are no longer the same.

C9 My firm maintains an integrated database and access method to facilitate | 3.68 0.98
information sharing.

C10 My firm has increased operational flexibility through supply chain 3.86 0.87
collaboration.

Cl11 My firm’s compensation, incentive, and reward systems encourage 3.86 0.86
integration.

C12 My firm effectively shares operational information externally with 3.87 0.87

selected suppliers and/or customers.
Cl13 My firm effectively shares operational information between departments | 3.77 0.84

Cl4 My firm has supply chain arrangements with suppliers and customers 3.45 0.92
that operate under principles of shared rewards and risk.
Cl15 My firm successfully integrates operations with customer and/or 3.56 0.96

suppliers by developing interlocking programs and activities.
Clé We have strong skills in integrating customers’ innovative ideas into final | 3.78 0.87
products and services.

C17 My firm has good capability to provide a freight forwarding service. 4.13 1.03
C18 My firm has good capability to provide a warehousing service. 2.99 1.51
C19 My firm has e good capability to provide a bonded warehousing service. | 2.18 1.40
C20 My firm has good capability to provide consulting services. 3.28 1.47
C21 My firm has good capability to provide a customs clearance service. 3.53 1.45
C22 My firm has good capability to provide a freight consolidation service. 3.50 1.39
C23 My firm has good capability to provide intermodal services. 3.62 1.26

C24 My firm has good capability to provide an overseas distribution service. 3.30 1.43
C25 My firm has good capability to provide a legal affairs advisory service. 3.09 1.36
C26 My firm has good capability to provide an online real-time information 3.10 1.47
tracking/racing service

Note: The mean scores are based on a 5-point Likert scale (1= strongly disagree to 5= strongly agree
S.D. = standard deviation.

4. RESULTS OF EMPIRICAL ANALYSES

4.1 Perceptions of capability

Based on their aggregated scores for agreement with the 26 capability attributes,
respondents’ responses ranged from neutral to strongly agree (the mean average was
3.4).

The top three core capability attributes were: my firm has good capability to
provide a freight forwarding service, all parts that make up this firm are interconnected,
working together in a coordinated fashion, and managers basically agree that our
organization’s ability to learn is the key to our competitive advantage. (see Table 2). In
contrast, respondents showed lowest agreement with the following: my firm has good
capability to provide a bonded warehousing service, and my firm has good capability to

provide a legal affairs advisory service (their mean scores were below 3.5).

4.2 Factor analysis

Factor analysis was used to reduce the 26 capability attributes of 3PL providers to

smaller sets of underlying factors (dimensions). This helped to detect the presence of]




meaningful patterns among the original variables and to extract the main capability
factors. To aid interpretation, only variables with a factor loading greater than 0.4 were
extracted, a conservative criterion based on Hair et al. (2006). Principal components
analysis with VARIMAX rotation was employed to identify core capability factors as
shown in Table 3. The data were deemed appropriate for analysis, according to the
Kaiser-Meyer-Olkin measure of sampling adequacy value of 0.840 (Hair et al., 2006).
The Bartlett Test of Sphericity was significant [x* = 1382.3, p < 0.01], indicating that
correlations existed among some of the response categories. Scree plots and eigenvalues
greater than one were used to determine the number of factors in each data set
(Churchill, 1991). The six core capability factors identified accounted for approximately
60 % of the total variance. Core capability factors extracted were labeled and are
described below:

(1) Factor 1, an external integration capability factor, consisted of seven items,
namely, my firm has increased operational flexibility through supply chain
collaboration; my firm has supply chain arrangements with suppliers and customers that
operate under principles of shared rewards and risk; my firm successfully integrates
operations with customer and/or suppliers by developing interlocking programs and
activities; my firm effectively shares operational information externally with selected
suppliers and/or customers; this firm promotes experimentation and innovation as a way
of improving the work processes; my firm maintains an integrated database and access
method to facilitate information sharing; and we have strong skills in integrating
customers’ innovative ideas into final products and services. Most items are related to
external integration with suppliers and customers. My firm has increased operational
flexibility through supply chain collaboration and my firm has supply chain
arrangements with suppliers and customers that operate under principles of shared
rewards and risk had the highest factor loadings on this factor. This factor accounted for
28.08 % of the total variance.

Table 3 Factor analysis to extract core capability factors

Factor Factor Factor Factor Factor Factor
5

C10 My firm has increased operational flexibility through 070 0.25 -0.13 0.27 -0.09 0.07

supply chain collaboration

C14 My firm has supply chain arrangements with suppliers | 0.70 0.00 0.19 0.03 0.13 -0.01
and customers that operate under principles of shared

rewards and risk

C15 My firm successfully integrates operations with 0.61 -0.06 025 027 0.02 0.28

customer and/or suppliers by developing interlocking

programs and activities.

<
N
]

C12 My firm effectively shares operational information 0.15 0.17 044 0.02 0.07




externally with selected suppliers and/or customers.

C 5 This firm promotes experimentation and innovation asa| 0.54 0.14 048 0.04 -0.17 -0.06
way of improving the work processes.

C 9 My firm maintains an integrated database and access 0.51 0.02 020 0.31 -0.04 0.31
method to facilitate information sharing

C16 We have strong skills in integrating customers’ 0.50 0.14 049 0.13 0.01 -0.31
innovative ideas into final products and services

C24 Overseas distribution service -0.08 0.74 -0.13 0.18 -0.03 0.06

C25 Legal affairs advisory service 020 0.74 0.08 -0.19 0.04 0.18

C20 Consulting services 0.09 0.67 0.06 0.04 033 0.16

C23 Intermodal services 0.04 066 037 022 0.13 0.01

C17 Freight forwarding service 0.11 0.57 0.17 039 0.08 -0.24

C21 Customs clearance service 0.14 0.52 0.09 -0.14 0.41 -0.04

C22 Freight consolidation service -0.11 044 041 -0.15 036 0.28

C 2 The sense around here is that employee learning is an 0.11 0.09 0.73 0.19 0.06 0.08
investment, not an expense.

C 1 Managers basically agree that our organization’s ability | 0.14 0.21 0.73 0.20 -0.16 0.15
to learn is the key to our competitive advantage.

C 7 Errors and failures are always discussed and analyzed in| 0.45 -0.04 0.59 024 0.04 0.02
this firm, on all levels.

C 6 Experiences and ideas provided by external source 039 -0.18 044 028 027 -0.24
(advisors, customers, training firms, etc.) are
considered useful instruments for this firm’s learning

C 3 All parts that make up this firm (departments, sections, 041 0.07 042 032 -0.08 -0.02
work teams, and individuals) are well aware of how
they contribute to achieving overall objectives

C13 My firm effectively shares operational information 022 0.10 024 0.74 0.01 0.11
between departments

C 8 The firm has instruments (manuals, databases, files, 020 0.04 0.08 063 0.17 0.08
organizational routines, etc.) that allow what has been
learnt in past situations to remain valid, although the
employees are no longer the same.

C 4 All parts that make up this firm are interconnected, 0.27 -0.06 042 0.60 -0.02 -0.08
working together in a coordinated fashion.

C11 My firm’s compensation, incentive, and reward 0.32 027 025 045 -032 0.07
systems encourage integration.

C19 Bonded warehousing service -0.04 0.17 -0.13 0.05 0.79 0.14

C18 Warehousing service 0.04 040 0.06 0.19 0.63 -0.14

C26 Online real-time information tracking/racing 0.16 0.18 0.06 0.14 0.07 0.78

Eigenvalues 730 330 141 131 1.13 1.0l




|Percentagevariance ‘28.08 12.68 541 5.03 431 4.06‘

(2) Factor 2, a transportation and consulting capability factor, comprised seven
items, namely, overseas distribution, consulting, intermodal, freight forwarding,
customs clearance, freight consolidation, and legal affairs advisory services. These
items are transportation and consulting related activities in logistics operations.
Overseas distribution service had the highest factor loading on this factor. Factor 2
accounted for 12.68% of the total variance.

(3) Factor 3, an organizational learning capability factor, consisted of five items:
the sense around here is that employee learning is an investment, not an expense;
managers basically agree that our organization’s ability to learn is the key to our
competitive advantage; errors and failures are always discussed and analyzed in this
firm, on all levels; experiences and ideas provided by external sources (advisors,
customers, training firms, etc.) are considered useful instruments for this firm’s
learning; and all parts that make up this firm (departments, sections, work teams, and
individuals) are well aware of how they contribute to achieving overall objectives.
These are organizational learning capability related activities. The sense around here is
that employee learning is an investment, not an expense had the highest factor loading
on this factor. Factor 3 accounted for 5.41 % of the total variance.

(4) Factor 4, an internal integration capability factor, comprised four items: my
firm effectively shares operational information between departments; the firm has
instruments (manuals, databases, files, organizational routines, etc.) that allow what has
been learnt in past situations to remain valid, although the employees are no longer the
same; all parts that make up this firm are interconnected; working together in a
coordinated fashion; and my firm’s compensation, incentive; and reward systems
encourage integration. These are related to internal integration activities. My firm
effectively shares operational information between departments had the highest factor
loading on this factor. Factor 4 accounted for 4.31 % of the total variance, slightly less
than factor 3.

(5) Factor 5, a warehouse capability factor, consisted of two items, namely,
bonded warehousing and warehousing service. These two items are warchousing
services related activities, therefore, the factor was identified as a warehousing
capability factor. Bonded warehousing service had the highest factor loading on this
factor. Factor 5 accounted for 4.12 % of the total variance.

(6) Factor 6, an information tracking capability factor, consisted of only one item:
Online real-time information tracking/racing. Factor 7 accounted for 4.06 % of the total

variance.

4.3 Reliability test
A reliability test based on Cronbach’s Alpha was used to examine whether the

extracted these factors were consistent and reliable. The reliability value was well above




0.7, indicating adequate internal consistency (Churchill, 1991). Cronbach Alpha values
for each factor are presented in Table 5, which shows that apart from the Cronbach
Alpha value of 0.543 for “warehouse capability”, which is marginally acceptable,
Cronbach’s Alpha values for all the other factors ranged from 0.718 to 0.816.

Table 4 also shows respondents’ level of agreement with the importance of each
core capability factor in the current situation. Results revealed the internal integration
factor was considered the most important (factor 4), followed by the organizational
learning factor (factor 3), then the external integration factor (factor 1), transportation
and consulting factor (factor 2), information tracking factor (factor 6), and warehouse
factor (factor 5).

Table 4 Cronbach alpha values for each core capability factor

Core capability factor Number of  Cronbach Mean  Standard

items Alpha Deviation
1. External integration 7 0.816 3.67 0.62
2. Transportation and consulting 7 0.803 3.49 0.91
3. Organizational learning 5 0.778 3.84 0.67
4. Internal integration 4 0.718 3.91 0.66
5. Warehouse 2 0.543 2.59 1.21
6. Information tracking 1 N 3.10 1.47

4.4 One-way analysis of variance

To evaluate the relationship between capability factors and respondents’ firm
characteristics, i.e. industry, number of employees, and sales, one-way analysis of]
variance (ANOVA) was performed. Table 5 shows respondents were divided into two
groups, namely, air cargo forwarders and ocean forwarders. Respondent groups’
perceptions of the importance of core capability factors did not significantly differ at the
5% significance level for number of employees and sales, however, groups’ perceptions
significantly differed regarding the importance of the information tracking factor for
industry type. Air cargo forwarders rated this factor significantly higher than ocean
forwarders. This is not surprising because air cargo forwarders belong to a more time
sensitive industry than ocean forwarders. An online real-time information tracking
service is the basic service provided by air cargo forwarders but not by ocean

forwarders.

4.5 Two-stage cluster analysis results

In addition to identifying whether differences existed between the two groups’
perceived importance of core capability factors, the 136 respondents were assigned to
four groups on the basis of their factor scores in core capability factors. Fifty-three were
assigned to group 1, 19 to group 2, 41 to Group 3, and 23 to Group 4. Canonical
discriminant functions (Klecka, 1980) demonstrated the nature of segment differences,

and explained 100 per cent of the variance.




Table 5 Comparison of air forwarder and ocean forwarder groups’ perceptions of]

core capability factors

Air cargo Ocean Statistical
Core capability forwarder forwarder Index
factors Mean S.D Mean S.D FRatio Sig. of
F

External integration 3.77 0.60 3.58 0.63 3.298 0.07
Transportation and 3.64 0.91 3.56 0.90 3.330 0.07
consulting
Organizational 3.92 0.62 3.77 0.70 1.859 0.17
learning
Internal integration 4.04 0.62 3.80 0.67 4.722 0.03
Warehouse 2.71 1.20 2.47 1.21 1.324 0.25
Information tracking 3.59 1.39 2.67 1.41 14.813  **0.00

Note: Mean scores based on a 5-point scale (1 = strongly disagree, 5 = strongly agree); S.D. =
standard deviation; *represents significance level p < 0.05; **represents significance level p <
0.01.

4.6 Interpretation of clusters

One-way analysis of variance (ANOVA) was used to examine whether the six core
capability factors differed among the four groups. Table 6 shows ANOVA test results in
terms of factor score coefficients. With the exception of the organizational learning
factor, the remaining five capability factors were found to significantly differ among the
four groups at the p < 0.05 significance level.

Table 6 One-way ANOVA analysis of core capability factor differences among the
four groups
Core Capability 1 2 3 4 F F Scheffe
factors (53) (19) @41) (23) Value Prob Test

External integration -0.70 050 0.32 0.64 21.62 **0.00 2>1;3>1;4>1

Transportation and 0.16 0.68 0.05 -1.01 14.73 **0.00 1>4;2>4;3>4
consulting

Organizational learning -0.14 0.16 0.01 0.17 0.72 0.54 None
Internal integration -0.09 -143 045 0.58 30.89 **0.00 4>1>2;3>1>2
Warehouse 0.14 -0.68 0.49 -0.63 11.92 **0.00 1>2; 1>4;
3>2: 3>4
Information tracking  -0.56 0.58 0.86 -0.71 40.68 **0.00 2>1; 3>1;
2>4; 3>4

Note: a. the description of groups is based on factor scores with a mean of zero and standard
deviation of one. For instance, the negative value of the factor score coefficient, -0.7 (see
first column, first row), indicates that respondents placed less emphasis on factor one.

b. factor scores were derived from data pooled across the four groups.

c¢. *Significance level p < 0.05; **Significance level p < 0.01

A comparison of factor score coefficients shows Group 1 had their highest centroid

scores on the transportation and consulting factor and warehouse factor, and their lowest

centroid score on the external integration factor. Group 2 had their highest centroid




score on the transportation and consulting, followed by information tracking and
external integration factors. However, this group had a negative score on the internal
integration factor. Group 3 had positive scores on all five capability factors. Group 4
had their highest centroid score on the external integration factors and their lowest
scores on the transportation and consulting factor. From cluster analysis, four groups
emerged based on core capability factors, namely: warehousing oriented firms,
transportation and consulting oriented firms, intensive core capability oriented firms,
and integration capability oriented firms.

One-way ANOVA analysis was used to test differences in performance among the
four groups based on Scheffe tests. Respondents were also asked to provide information
relating to their firm’s performance in terms of comparing it with a main competitor, the
degree of customer loyalty, customer satisfaction, sales, market share, profit, and ROI (see
Table 7). Since the statistically significant level was less than 0.05, it was concluded
that performance significantly differed among the four groups. Intensive core capability
oriented firms had the best performance and warehousing oriented firms had the worst

performance.

Table 7 One-way ANOVA analysis of performance differences among the four

groups
Performance Groups Significant test
Index 1 2 3 4 F Ratio Comparison Scheffe
Test
Customer 3.49° 4.00 3.95 4.04 *3 .57 4>2>3>1
loyalty (0.91)b (1.05) (0.84) (0.66) (p=0.02)
Customer 3.54 3.63 4.02 3.96 *%*4 41 3>4>2>1 (3,1)
satisfaction  (0.72)  (0.83)  (0.69) (0.56) (p=0.01)
Sales 3.15 3.68 3.86 3.46 **7 04 3>2>4>1 (3.1)
(0.69) (0.67) (0.87) (0.78) (p=0.00)
Market 3.11 3.58 3.77 3.37 **524 3>2>4>1 (3,1
share (0.75)  (0.77)  (0.91) (0.83) (p=0.00)
Profit 3.14 3.68 3.69 3.20 423

(0.79) (0.82) (0.84) (1.12) (p=0.10)
Note: a. represents mean.; b. represents standard deviation.
** represents significance level p < 0.01.; * represents significance level p < 0.05.

5. CONCLUSIONS AND DISCUSSION
This study has examined core capabilities for 3PL providers in Taiwan. The study’s
main findings are summarized below.
Factor analysis was conducted to reduce the 26 identified capability attributes into
six core capability factors labeled external integration, transportation and consulting,
organizational learning, internal integration, warehouse, and information tracking

factors. Two-stage cluster analysis subsequently assigned respondents’ firms to four

groups, namely, warehousing oriented firms, transportation and consulting oriented




firms, intensive core capability oriented firms, and integration capability oriented firms,
based on their factor scores in the six core capability factors. With the exception of the
organizational learning capability factor, the five remaining core capability factors
differed significantly among the four groups.

Subsequent ANOVA analysis indicated that intensive core capability oriented
firms, which had positive scores in all five capability factors, had the best performance,
and warehouse oriented firms had the worst performance. Thus, overall, findings
suggest that core capabilities should not exist in a vacuum, but should leverage each
other to create sustained competitive advantage. The more core capabilities are
combined together, the more difficult it will be for competitors to imitate them. This
viewpoint is the central theme of resource-based theory.

Accordingly, 3PL core capabilities should be regarded as core strategic resource
for acquiring sustained competitive advantage. 3PL firms’ top managers should
constantly seek to enhance and refine their firms’ five core capabilities over and above
those of their competitors in order to acquire and maintain long-term superior
performance.

From a theoretical perspective, this study is one of the first to evaluate core
capability factors and performance, and identify different groups in the 3PL context. It
provides a framework for understanding capability requirements from the 3PL
manager’s perspective. However, it suffers from several limitations. First, all
participants responded within a particular time frame and were only given a single
opportunity to respond. It cannot therefore be reliably stated that such data will hold
true over time, especially in dynamic business environments. Moreover, different firms
have distinct strategic goals in the short term, such as customer satisfaction, market
share, growth, etc. Further, firms may enhance market share by sacrificing short-term
profit in order to acquire long-term profit. The performance items in this study could not
reflect these varying situations. Second, although a low response rate has been reported
in similar studies (Michigan State University Global Logistics Research Team, 1995;
Bowersox et al, 1999), and non-respondent bias was demonstrated not to be a problem,
nevertheless, the conclusions still need to be cautiously inferred and generalised to a
whole population.

Several important issues for further research can be identified and are detailed
below. First of all, structural equation modeling (SEM) applications may also be helpful
for identifying cause and effect relationships between core capability factors and
performance and confirmed by studies in the future.

Second, the resource-based view (RBV) of the firm is an excellent theory for
application in the 3PL field, however, ‘due to the intangible nature of important firm
resources, researchers have used detailed field-based studies, longitudinal case studies,
outlier samples, and case surveys...to test RBV hypotheses’ (Hoskisson et al., 1999:

447). More qualitative-based methodologies are possible alternatives for exploring




firms’ core capabilities.
Third, in this study, we focused only on the asset-based 3PL industry. Future

in-depth consideration could be given to the non asset-based 3PL industry.
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