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a b s t r a c t
It is well known that the international logistics and supply chains are subject to the domination of seaports
and shipping lines each with increasingly signiﬁcant market power. This implies that international supply chains, which typically involves sea transport as a key chain segment, could be subject to the double
marginalisation problem. This means, chain operators are likely subject to both technical and allocative
efﬁciency issues. The former is related to the use of inputs in production and distribution, and the latter
is generally related to the market structure that affects resource allocation. The current study seeks to
study the simultaneous relationships between three components, namely logistics integration, technical efﬁciency, and allocative efﬁciency in international container shipping. Exploratory factor analysis
and structural equation modelling are conducted using data collected from a survey of global shipping
lines. The analysis results show that logistics integration comprises of two main interrelated aspects,
namely relational integration, and operational integration. It has signiﬁcant effects on both technical and
allocative efﬁciency. Technical efﬁciency and market contestability are affected by relational integration,
while allocative efﬁciency and infrastructure capacity are affected by operational integration. Based on
the analysis results, implications for port, terminals and stakeholders are also discussed.
© 2021 Production and hosting by Elsevier B.V. on behalf of The Korean Association of Shipping and
Logistics, Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).

Introduction
Ports have been well recognised as nodal points in the transport/logistics network, where they involve in both competition and
cooperation (Hoshino, 2010; Sjostrom, 2010). This means ports not
only competition with each other but to ensure efﬁcient operations
of the network, they also need to interact with other players especially shipping lines. The relationship between ports and shipping
lines, especially global container shipping lines is notable because
both have substantial market power. Moreover, some global container shipping lines even have sufﬁcient bargaining power to
choose their port of choice and negotiate on port/terminal charges.
The last decade has seen a strong trend in shipping lines integrating
with service providers along the supply chain. This vertical integra-
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tion happens in parallel with mergers and acquisition in the sector,
also known as horizontal integration that enables more beneﬁts of
the economies of scale as well as bargaining power against port and
terminal operators.
The focus of this study is on vertical integration between
shipping lines and seaports especially in supply chain/logistics
operations. It is worthy to note that logistics integration also takes
place in other segments of the supply chain. This could for example be integration of a shipping line with a non-vessel operating
common carrier (NVOCC) or third-party logistics (3PL) provider as
in the case of Maersk and Damco Supply Chain Services, and CMA
CGM and CVA Logistics. Vertical integration can be achieved when
a shipping line acquires partly or wholly port operations. For example, Maersk has not only engaged in shipping but has also acquired
some ownership of and operated some ports in their shipping operations. One of the rising ports in Southeast Asia – Port of Tanjung
Pelepas, is partly owned and operated by Maersk which has a 30%
equity stake. However, there are also instances in which direct ownership of ports is not possible or proﬁtable from the perspective
of the shipping lines. Under this circumstance, shipping lines and
ports can still achieve vertical integration by mutually beneﬁcial
collaborative arrangements with regards to pricing and other areas

https://doi.org/10.1016/j.ajsl.2021.01.001
2092-5212/© 2021 Production and hosting by Elsevier B.V. on behalf of The Korean Association of Shipping and Logistics, Inc. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

J.L. Tongzon, H.-O. Nguyen

of port operations. This second case is more difﬁcult to achieve,
but if appropriate incentives and effective leadership by the more
dominant party are in place, vertical integration is feasible.
Such integration, i.e. in logistics and supply chain operations is
different from ﬁnancial integration through mergers and acquisition. While much research has been done on logistics integration,
existing research has mainly been on issues such as the effect on
operational performance (Autry et al., 2014; Alam et al., 2014;
Perdana et al., 2019; Prajogo et al., 2016) and success factors of
supply chain integration in container shipping (Yuen & Thai, 2016;
Yuen et al., 2019). Although it is undeniable that logistics integration between service providers helps improve the operational
performance of individual service providers as well as the supply
chain as a whole, this has led to another issue, that is how logistics integration may affect their market power and if the change
in their market power may compromise the beneﬁts of shippers
and customers alike. This is known as an allocative efﬁciency issue;
operational efﬁciency gained from supply chain integration may
result in more market power that induces providers to increase
prices for more proﬁt (Shih et al., 2019). For example, port management may try to maximise their proﬁts by charging their container
handling services at a price that maximises their proﬁts. Shipping
lines on the other hand may also charge their shipping services at
a proﬁt-maximising price. All these price settings would result in
the deterioration of overall consumer welfare without necessarily
improving technical efﬁciency.
This study shows how logistics integration between shipping
lines and ports may inﬂuence both technical efﬁciency and allocative efﬁciency of the supply chain. The study allows for both direct
and indirect effects, e.g. logistics integration affects allocative efﬁciency directly, and indirectly via its effect on technical efﬁciency. In
addition, the study also considers the role of the business environment, i.e. competition and the market structure. The analysis covers
the simultaneous relationships between three key factors, namely:
logistics integration, technical efﬁciency, and allocative efﬁciency.
Exploratory factor analysis (EFA) and structural equation modelling
(SEM) are conducted using data collected from a survey of container
shipping operators in selected Asian countries. The current study
contributes to the current literature by including allocative efﬁciency as a new dimension in the analysis of the effect of logistics
integration.
The rest of paper is organised as follows. The next section
presents a review of the literature on logistics integration. Section “Research design” explains the research design and analysis
methods. Section “Analysis results” presents the result of the data
collection and analysis. Section “Implications and conclusion” discusses the implications and summarises the study.

Literature review
Technical and allocative efﬁciency from the chain perspective
Productive efﬁciency (or total economic efﬁciency) can be
deﬁned as the ability of a production organization to produce a
well-speciﬁed output at minimum cost. This efﬁciency has two
components: technical efﬁciency and allocative efﬁciency. Technical efﬁciency refers to the ability of producer to produce maximum
output for the given inputs (for output orientation) or to minimise inputs used to produce a given amount output (for input
orientation) (Le & Nguyen, 2020). When an individual transport
and logistics provider is considered, technical efﬁciency issues are
mainly internal to the company itself. However, in door-to-door
transport and logistics where more than one service provider is
involved, technical efﬁciency exists not only internally but also
externally between service providers. Moreover, there is no guar-
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antee that a supply chain is efﬁcient when individual provider
operates independently. There is no guarantee that a supply chain
consisting of a shipping line and departure and destination ports
is efﬁcient if each of them is technically efﬁcient but operates
independently from the other. Given that more than one channel
member is involved in the supply chain, coordination among members of the same supply chain is required to achieve overall supply
chain efﬁciency. The inherent tendency of every channel member
to maximise their proﬁts or revenues may work against a compromised solution which arises from collaborative arrangements. By
and large most collaborative arrangements have emerged within
the same industry or modes through long and difﬁcult negotiations, and various measures to promote coordination, such as the
introduction of incentives, creation of inter-ﬁrm alliances, changing the scope of the organization and collective actions. An efﬁcient
supply chain requires that chain participants work collaboratively
rather than independently. Thus, logistics integration is essential
to the performance of the supply chain as a whole, which can be
improved through, for example, information exchange (Alam et al.,
2014; Huo et al., 2017); collaboration (Van Der Horst & Van Der
Lugt, 2011; Alam et al., 2014); and integration (Alam et al., 2014;
Prajogo et al., 2016; Ashenbaum & Maltz, 2017).
Allocative efﬁciency, on the other hand, refers to the optimal
allocation of resources given their prices. Allocative efﬁciency is
related to prices, which are governed by the market structure and
competition; prices set above marginal cost cause inefﬁcient allocation of resources, hence the term ‘allocative efﬁciency’ (Brissimis
et al., 2010). For example, monopoly charges on shippers prevent
them from optimal business operations and deprive consumer surplus. In maritime transport, competition may be limited in the
captive hinterland shared by one or few ports causing allocative
inefﬁciency. Nguyen et al. (2016) show that strategic interaction
between service providers in transport/logistics chains and network can cause allocative efﬁciency issues, as a more general case
of the well-known ‘double marginalisation’ problem, which cause
even more welfare loss than monopoly. As a logistics chain can be
seen as a chain of monopoly operators stacked, allocative efﬁciency
can also be improved by reducing the number of operators through
promoting cooperation or integration between them.
Effect of logistics integration
Logistics integration can be deﬁned as the extent to which service providers involved in logistics or supply chain operations work
collaboratively toward improved operational performance of the
supply chain as a whole (Vijayasarathy, 2010; Alam et al., 2014;
Alavi, 2019). For example, in the context of maritime logistics operations, this is collaboration between seaports and shipping lines as
integral parts of the logistics or supply chain. Logistics integration
between seaports/terminals and shipping lines can be performed
using various measures such as information exchange, value added
services and joint venture and operations (Alavi, 2019).
In general, a systematic review by Perdana et al. (2019) shows
logistics integration helps improve supply chain efﬁciency. Prajogo
et al. (2016) studied 232 Australian manufacturing ﬁrms and found
various effects of logistics integration on operational performance
using Porter’s concept of value chain. Applying the SEM method
to data collected from 247 users of third-party logistics (3PL) in
China, Huo et al. (2017) found process coordination had a positive effect on relationship satisfaction of 3PL users. Ashenbaum
and Maltz (2017) analysed the effect of purchasing-logistics integration on supplier performance using regression methods. They
found a positive effect of mutual responsibility on supplier delivery
speed and price performance. Both formal integrative efforts (liaison roles and joint reward systems) and informal integrative efforts
(information exchange and collaboration) are conducive to supplier
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performance. Song et al. (2019) studied the relationships between
logistics integration capability, supply chain integration (SCI), and
performance of 243 retailers in China and found that information
integration and organization integration capability signiﬁcantly
affects supply chain integration, which in turn has a positive impact
on ﬁnancial performance of the studied companies.
It is noteworthy that Attia (2018) studied 192 companies in
the Saudi food industry about the effect of logistics integration
on supply chain performance and company competitiveness. Using
factor analysis, correlation analysis, and structural equation modelling, the study found logistics integration positively affects supply
chain performance while both factors positively affect the company’s competitiveness. Similarly, Song et al. (2019) studied the
relationships between logistics integration capability, supply chain
integration (SCI), and performance of 243 retailers in China and
found that information integration and organization integration
capability signiﬁcantly affect supply chain integration, which in
turn has a positive impact on ﬁnancial performance of the studied
companies.
Regarding the factors critical to the success of logistics integration, Bennett and Klug (2012) found ﬁve factors important to
logistics integration in the automotive industry, namely geographical proximity, delivery process, resource sharing, information
exchange and transport system. Yuen et al. (2019) studied 164
companies and revealed relationship management, information
management, organisational commitment, strategic alignment,
and performance management as important factors in logistics
integration that are inﬂuential to supply chain performance. On
the other hand, Yuen and Thai (2017) found ﬁve barriers to supply chain/logistics integration, namely lack of trust, resistance to
change, incompatibility of operating and strategic goals, lack of
resources, and failure to measure costs.
Overall, existing studies have considered the factors inﬂuential
to the success of logistics integration and how logistics integration
affect operational performance of parties involved and the supply
chain. Despite of extensive effect of logistics integration on parties involved and the supply chain, no study has considered the
effect of logistics integration on allocative efﬁciency. This gap in
the literature is therefore examined below.

Research design
This section explains the research design to analyse the effects
of logistics integration. The analysis covers the effects on not only
technical efﬁciency (operational performance) but also allocative
efﬁciency including competition (market contestability). Note that,
while the effect of logistics integration on technical efﬁciency
(operational efﬁciency) is rather clear, the effect on allocative efﬁciency is more subtle. In general, allocative efﬁciency issues are
associated with setting the price higher than marginal cost. In maritime logistics, this is more likely to happen due to three main
reasons. First, ports and shipping lines are part of international
supply chains and therefore substantial market power of seaports
and many global liner companies could give rise to the ‘double
marginalisation’ problem (Nguyen et al., 2016). Second, economies
of scale and the capital intensiveness of the maritime industry mean
that marginal cost tends to be smaller than average cost. Therefore,
charging at the marginal cost level (to achieve allocative efﬁciency)
is not ﬁnancially viable for service providers. Third, the lack of competition tends to create favourable conditions for monopoly pricing
as a primary cause of allocative efﬁciency issues.
Double marginalisation happens if parties with substantial market power act independently. For parties agree to collaborate in
logistics integration, they would have mutual beneﬁts from working toward common beneﬁts. This collaboration may result in their
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commitment to capital investment, information sharing as well as
operational planning/management (Alavi, 2019). This has various
implications. First, it involves relationship that is based on mutual
trust and conﬁdence. As will be studied further below, this type of
integration can be categorised as ‘relational integration’. Second, it
necessarily requires efforts of the parties to manage and improve
cargo handling activities. This can be categorised as ‘operational
integration’. While the primary objective of logistics integration
is to improve operational performance or technical efﬁciency, it
results in improved relationship and trust between parties that
brings other beneﬁts, e.g. customer satisfaction and service quality
that results in higher competitiveness.
To some extent, collaboration along the supply chain can be
regarded as a form of vertical integration that also affects allocative
efﬁciency (Nguyen et al., 2016). Strictly speaking, while logistics
(vertical) integration inhibits the double marginalisation problem,
it could lead to stronger market power of providers and weaken
competition. Therefore, it is expected that logistics integration
may affect both operational performance (technical efﬁciency) and
allocative efﬁciency. While the former has been well recognised
as shown in the literature, the latter is more subtle. For example,
sharing resources and collaboration to develop new services and
improve service quality help reduce costs (technical efﬁciency),
which in turn improve their market power (allocative efﬁciency).
This study seeks to investigate the effect of logistics integration on technical efﬁciency and allocative efﬁciency, especially how
technical efﬁciency and allocative efﬁciency are affected by the two
types of logistics integration mentioned above, relational integration and operational integration. As allocative efﬁciency is related
to market prices and competition. Therefore, the effect of logistics
integration on prices and market competition need to be considered
in the analysis. In addition, the analysis also considers the capital
intensiveness nature of the sector as one of the key barriers to entry
that restricts competition in the sector.
There are 37 questions in the survey of container shipping lines to cover the factors discussed above and in Section
“Literature review”, namely: logistics integration, technical efﬁciency, allocative efﬁciency, competition (market contestability),
and infrastructure, e.g. questions Q301−303 referring to allocative
effect, questions Q315, 316, 323 referring to competition (market
contestability). Questions Q324−332 refer to port infrastructure.
Because the wording and number of survey questions are subjective
and decided by the researchers, exploratory factor analysis (EFA)
and relevant tests are needed to ensure that the underlying (latent)
factors are adequately identiﬁed as detailed below. It is important
to note that some factors such as those speciﬁc to port-shipping
logistics integration and allocative efﬁciency, are not known and
can only be identiﬁed through EFA. As a result, their relationships
with each other and with other factors is explored and analysed
through SEM.
The questions listed in Appendix A uses 8-point Likert scale,
in which point 0 means ‘strongly disagree’ and point 8 means
‘strongly agree’. Data were collected from the survey of shipping
lines’ local agents that deal with ports in three countries, China,
Malaysia and South Korea. The response rate was 40.8% with a
total of 102 respondents. Of the 102 respondents, 94 completed
the main questions of the questionnaire, including 41 participants
(44%) from China, 32 (34%) from Malaysia and 21 (22%) from South
Korea. In addition to container shipping as their main service, companies also provide other services including door-to-door freight,
warehousing, customs, land transport, freight forwarding, terminal
operation and shipping agency services.1

1
Each participant can list two or more types of services that require the use of
ports. This paper mainly concerns their interaction with the port management.
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Table 1
Survey participants’ proﬁle: nature of service.

Table 2
Summary of variable statistics.

Nature of service

Frequency

%

Question

N

Mean

Std. dev.

Container shipping
Container shipping, warehousing, customs
services, door-to-door freight
Container shipping, terminal operation,
warehousing, freight forwarding, customs
services, land freight,
Container shipping, terminal operation,
warehousing, freight forwarding, land freight
Container shipping, terminal operation
Container shipping, terminal operation,
customs services, land freight
Container shipping, warehousing, freight
forwarding, door-to-door freight
Customs services
Land freight
Others: car ferry
Others: ship’s agency
Others: freight forwarders
Total

64
1

68.1
1.1

4

4.3

3

3.2

2
2

2.1
2.1

3

3.2

2
1
2
2
8
94

2.1
1.1
2.1
2.1
8.5
100.0

Fleet size
TEUs
Q301 Infrastructure charge
Q302 Ship charge
Q303 Terminal charge
Q304 Infracharge on demand
Q305 Shipcharge on demand
Q306 Terminalcharge on demand
Q307 Infracharge on cost
Q308 Shipcharge on cost
Q309 Terminalcharge on cost
Q310 User satisfaction
Q311 Service reliability
Q312 Efﬁciency
Q313 Customer care
Q314 Overal quality
Q315 Market contestability
Q316 Stake at terminal
Q317 Relationship with port
Q318 Portrelationship aim
Q319 Operational efﬁciency
Q320 Port values yourcompany
Q321 Portrelationship as mutual trust
Q322 Port keento collaborate
Q323 Portcharges negotiable
Q324 Value adding facilities
Q325 ICT
Q326 Hinterland connectivity
Q327 Adaptability to adapt
Q328 Expandability
Q329 Multimodality
Q330 Diversibility
Q331 Road interface
Q332 Rail interface
Q333 Collaborative to improve efﬁciency
Q334 Competition awareness
Q335 Alternative route awareness
Q336 Supply chain efﬁciency awareness
Q337 Other chainplayer awareness

91
89
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94

51
232,681
3.86
3.91
3.79
4.20
3.30
3.12
3.04
2.71
2.60
3.93
4.78
4.86
4.29
4.70
3.62
3.36
5.14
5.99
5.49
5.33
5.14
5.04
4.28
4.54
5.61
5.22
4.90
4.82
5.44
5.01
5.39
5.04
5.26
4.90
4.99
4.52
4.77

79.520
442,090
1.829
1.960
1.911
2.256
2.026
2.174
1.883
1.841
1.774
2.186
1.957
1.776
2.504
1.994
2.519
2.577
1.858
1.662
1.789
1.942
1.841
1.906
2.182
2.154
1.581
1.963
1.968
2.021
1.603
1.694
1.553
1.962
1.586
1.990
1.787
1.961
1.793

As shown in Table 1 on participants’ proﬁle, 68% of the participants provide only liner services, 16% provide both liner and
other transport/logistics-related services and the rest 16% are nonvessel operating common carriers. Due to the nature of the liner
service, liner shipping companies operate on ﬁxed route and ﬁxed
timetable. They need to collaborate with terminal operators and
other transport service providers especially in container logistics
for both full, empty and transit containers. Therefore, it is natural for them to be familiar with logistics operations in general
and interested in other logistics activities such as warehousing,
consolidation, door to door and 3PL services. Almost half of the
respondents have work experience more than 10 years in the shipping industry and 40% have worked for more than 10 years for their
present companies. Corresponding to the questions related to the
respondents’ job grade, a total of 70% marked their positions in
the managerial and executive categories. Based on these characteristics in terms of position and work experience, the respondents
have sufﬁcient knowledge about their ﬁrm’s activities to provide
accurate and reliable information.
Table 2 presents the variable statistics. The minimum ﬂeet
size and TEUs of the participants are zero, while the maximum
ﬂeet size is 400 ships and maximum output is 3 million TEUs.
It is interesting to note the participants’ views concerning the
effect of port-shipping logistics integration on allocative efﬁciency.
The means of participant feedback on questions Q301−303 and
305–309 of 3.86, 9.81, 3.79, 3.3, 3.12, 3.04, 2.71 and 2.6 of less than
four as the midpoint of the nine-point Likert scale indicate that
prices and charges are not reasonable. This is, however, not surprising as explained by Brissimis et al. (2010) and Nguyen et al.
(2016) and discussed in the literature review. It indicates the wellknown fact that ports have substantial market power due to their
proximity to their users. The mean score of feedback to Q310 of
3.93 could not conﬁrm port services meet all users’ needs. The
mean score of Q315 less than four also indicates a lack of competition in the port sector. On the other hand, the mean scores for
the questions concerning operational performance, customer care
and service quality Q312 (4.86), Q313 (4.29), Q3014 (4.70) above
four indicate favourable view on technical efﬁciency. Participants
also had favourable views on port-logistics integration as indicated
by the mean scores of the respective questions reported on Table 2.
Analysis results
To determine the key components of the constructs used in this
study, i.e. supply chain integration, allocative efﬁciency, technical

efﬁciency, the Exploratory Factor Analysis (EFA) is employed using
the Principal Component Analysis (PCA) extraction method; PCA is
preferred over other methods such as: unweighted least squares,
generalised least squares, maximum likelihood, principal axis factoring, alpha factoring, and image factoring. Factors were extracted
based on the Kaiser criterion with the eigenvalues of the correlation matrix greater than one. As part of the factor analysis process,
the Varimax rotation method is applied in factor extraction, given
the fact that there is no widely preferred method of factor rotation
and all tend to produce similar results (Maskey et al., 2018). The
value of Kaiser–Meyer–Olkin (KMO) is 0.779. Bartlett test statistic
is 3555.693 with the p-value of 0.000. These indicate the adequacy
of the data for further analysis.
Tables 3–6 report the EFA results. Table 3 shows allocative efﬁciency and market contestability factors extracted based on the
Kaiser criterion with the cumulative loading of 70.567%. All the
cross-factor loadings are less than 0.5. Similarly, Table 4 shows the
infrastructure factor with the cumulative loading of 67.77%. Table 5
shows the two logistics integration factors, namely relational integration and operational integration with the cumulative loading of
73.99%. Table 6 reports the two technical efﬁciency factors, namely
cost efﬁciency and operational efﬁciency with the cumulative loading of 81.63%. All the cross-factor loadings are less than 0.5, and
Cronbach’s Alpha coefﬁcients are greater than 0.7. Note that there
is only one single variable (Q319 Operational Efﬁciency) for operational efﬁciency reported in Table 6. This means this variable
(observed variable) will be analysed directly instead of using a laten
variable.
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Table 3
Allocative efﬁciency and market contestability.

Table 4
Infrastructure.

Table 5
Relational and operational logistics integration.

Table 6
Cost and operational efﬁciency.
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Fig. 1. Effects of logistics integration.

SEM was conducted using the Generalised Least Squares
method. The value of the Chi-square statistic is 46.701 and the
respective P-value is 0.216 for the degrees of freedom df = 26. The
P-value greater than 0.05 suggests the overall ﬁt of the model.
The Comparative Fit Index (CFI) is 0.927 and the Goodness-of-ﬁt
statistic (GFI) is 0.909. Both are larger than the cut-off value of 0.9.
CMIN/df = 1.168 is in the desirable range (1, 3) with 1 as the most
desirable value and 3 as a reasonable value. In addition, the Root
Mean Square Error of Approximation (RMSEA) of 0.042 less than the
cut-off value of 0.08. All coefﬁcients are signiﬁcant at 0.01 level.
The regression results are presented in Fig. 1 and Table 7.
Two main dimensions of logistics integrations have been identiﬁed, namely relational integration and operational integration
with a signiﬁcant correlation between them (0.97). The SEM results
indicates logistics integration has a signiﬁcant impact on both technical efﬁciency and allocative efﬁciency. In particular, relational
integration has a signiﬁcant effect on technical efﬁciency (‘operational efﬁciency’) and competition (‘market contestability’) with
the coefﬁcient values of 0.97 and 0.88 respectively, while operational integration has a signiﬁcant effect on allocative efﬁciency
(‘allocative effect’) and infrastructure (‘infrastructure’) with the
coefﬁcient values of 0.48 and 1.24 respectively.
Implications and conclusion
The EFA results presented above yield the various components
for measuring the three key underlying factors, logistics integration, technical efﬁciency, and allocative efﬁciency covered in this
study. The results highlight the distinction between two aspects of
logistics integration, namely operational integration, and relational
integration. Given the signiﬁcant effect of both aspects of logistics integration, they need to be given adequate attention. Logistics
integration is not limited to the operational aspect but should also
consider the relationship between parties involved, which might
involve issues such as trust, conﬁdence, leadership and collaboration. The strong association between relational and operational
integration implies the need for both aspects to be considered by
parties. For example, in the context of relational and operational
integration between a port and a shipping line, the two companies can exchange information and collaborate to remove bottle
necks, lower costs and optimise supply chain activities to improve

operational efﬁciency. Operational integration needs to be based
on mutual understanding between parties involved.
The SEM results indicate a close link between the two aspects
of logistics integration: relational integration, and operational
integration. Yet, their effects are distinctive. While relational integration affects operational efﬁciency and competition, operational
integration affects infrastructure and allocative efﬁciency. However, no other effect has been found to be signiﬁcant, e.g. the effect
of infrastructure on technical efﬁciency and the effect of market
contestability on allocative efﬁciency, which are not shown in the
result table and ﬁgure.
Not only does the analysis cover the technical and allocative
effects, it also shows the effect on infrastructure and competition.
While the literature has mainly focused on the effect of logistics
integration on technical efﬁciency (operational performance), the
effect is also extended to ports’ infrastructure and shipping lines’
capacity. The effect also goes beyond the operations per se and to
allocative efﬁciency, i.e. the efﬁciency of resource allocation and the
social aspect. This also includes the effect on competition and market contestability. This implies the need to consider the changes
in infrastructure requirements or needs for investment in infrastructure. Regulatory bodies and policy makers also need to make
sure that logistics integration does not compromise the welfare
of service users, i.e. worsening allocative efﬁciency. This also the
attention to vertical integration that signiﬁcantly deteriorates competition in the sector.
While the EFA results have identiﬁed variables relevant to each
of the underling factors, not all those variables matter when it
comes to the effects of logistics integration. Regarding relational
integration, three variables were found to be relevant, namely
shipping lines’ collaboration with ports (Q317), shipping lines’ relationship with ports (Q318) and shipping lines as ports’ strategic
clients (Q320). However, only variables Q317 and Q318 were found
to be relevant when considering their effects on other factors (operational efﬁciency and market contestability). Regarding operational
integration, four variables were found to be relevant to this aspect
of logistics integration, namely ports’ interest to collaborate (Q322),
to plan for greater channel optimization (Q333), to identify the least
cost transport options (Q336), and to monitor the performance of
available transport modes (Q337). However, only Q333 and Q336
were found to be effective. The ﬁndings highlight the need for ports
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Table 7
Regression results.

Relation Integ
Alloc Effect
Infra struct
Market Contest
Q301 Infrastructure charge
Q303 Terminal charge
Q323 Portcharges negotiable
Q315 Market contestability
Q332 Shiprail interface
Q326 Hinterland connectivity
Q319 Operational efﬁciency
Q318 Portrelationship aim
Q317 Relationship with port
Q333 Collaborative to improve efﬁciency
Q336 Supply chain efﬁciency awareness

<-->
<--<--<--<--<--<--<--<--<--<--<--<--<--<---

Operation Integ
Operation Integ
Operation Integ
Relation Integ
Alloc Effect
Alloc Effect
Market Contest
Market Contest
Infra struct
Infra struct
Relation Integ
Relation Integ
Relation Integ
Operation Integ
Operation Integ

and shipping lines to improve their both operational and relational
integrations.
Likewise, while nine items were found to be relevant to infrastructure, only two of them were found to be important in logistics
integration, namely port’s interface with rail transport (Q332) and
hinterland connectivity (Q326). Three items were found to be relevant to allocative efﬁciency, but only two of them matters when
considering the effect of logistics integration including port infrastructure charges (Q301) and terminal charges (Q303). And while
three variables were found to be relevant to market contestability, only two of them matters when considering the effect of
logistics integration. These are ability of customers to negotiate
port/terminal charges (Q323) and competition (Q315). Thus, it is
important to consider the right variables when parties collaborate
to improve logistics performance.
The study is subject to some limitations. Due to limited
resources, the sample size was rather limited. Future research could
aim at a larger sample size and cover other parties in logistics operations such as 3PLs, rail and role service providers. The study did not
consider in depth the role of information and communication technologies (ICT) and recent developments e.g. block chains, big data,
artiﬁcial intelligence, that have become increasingly important to
the way parties communicate and work in logistics and supply
chain operations. Thus, future research may also extend the analysis to consider the emerging trends such as those in technology,
corporate social responsibility (CSR), and concerns about supply
chain resilience in light of global pandemic or natural disasters.
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Appendix A. Key survey questions
Please give your opinion about the following:
1 Local port infrastructure charges (berth charge and channel
charge, etc.) are reasonable;
2 Local port’s shipping service charges (mooring, pilotage, towage)
are reasonable;
3 Local terminal charges (containers handling, storage, consolidation and de-consolidation) are reasonable;

Estimate

S.E.

C.R.

P

0.969
0.475
1.237
0.877
1.000
0.657
1.000
0.656
1.000
0.708
0.974
1.000
0.947
1.095
1.000

0.269
0.135
0.168
0.188

3.605
3.519
7.351
4.659

***
***
***
***

0.216

3.051

0.002

0.227

2.891

0.004

0.084
0.148

8.413
6.590

***
***

0.143
0.141

6.612
7.761

***
***

4 Changes in the local port infrastructure charges do not impact
on demand for our container shipping services;
5 Changes in the local port’s shipping service charges do not impact
on demand for our container services;
6 Changes in the local terminal charges do not impact on demand
for our container shipping services;
7 Changes in the local port infrastructure charges have little effect
on our cost;
8 Changes in the local port’s shipping service charges have little
effect on our cost;
9 Changes in the local terminal charges have little effect on our
cost;
10 Local port services meet all our needs;
11 Local port services are highly reliable;
12 Container handling productivity at the port is very high;
13 The port frequently measures and evaluate user satisfaction;
14 Overall, we are highly satisﬁed with the port services;
15 There are many ports/terminals in the region that your company
can choose as your port of call.
16 Your shipping line has considerable stake at the local terminals;
17 Your shipping line has close collaboration with the port;
18 Your shipping lines’ relationship with the port helps to improve
shippers’ satisfaction;
19 Your shipping lines’ relationship with the port helps to improve
operational efﬁciency of cargo handling;
20 The port considers your company as a strategic client that can
help it achieve the corporate goal;
21 Your relationship with the port is based more on mutual trust
rather than on contractual obligation;
22 The port is keen to collaborate with our shipping line to ensure
higher service quality;
23 Your company is able to negotiate with the port on port charges;
24 The port has adequate facilities for value adding activities (e.g.
pre-assembly, manufacturing, packaging);
25 The port is equipped with the state-of-the-art IT technology
such as EDI;
26 The port has capacity to provide widest possible road/rail access
to hinterland and foreland;
27 The port has capacity to launch new tailored services should the
need arise;
28 The port has capacity to deliver even more tailored services to
different market segments;
29 The port has a variety of services to handle the transferring of
cargo from one mode to another;
30 The port has capacity to convey cargo through the most diversiﬁed routes/modes at the least possible time to end-user
premises;
31 The port has adequate operability for ship-road interface;
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32 The port has adequate operability for ship-rail interface;
33 The port collaborates with other chain operators (e.g. shipping
lines) to plan for greater channel optimization;
34 The port seeks to identify other competitors, whose cargo might
ﬂow through the port;
35 The port benchmarks the logistics options available for cargoes
that will ﬂow through the port vis-à-vis alternative routes via
competing ports;
36 The port seeks to identify the least cost options for the transport
of cargoes to hinterland destinations;
37 The port constantly monitors the performance of the transport
modes available for connecting its terminal to its hinterland
destinations;
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