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ABSTRACT

A pivotal element in the transport industry, intermodal freight transport, is rather
complex due to the numerous transport modes and actors involved. Terminal
operators in intermodal freight transport face major challenges to provide
seamless flows of containers via their terminals. Seamless flows are achievable
by bridging gaps between large-scale transport operators (e.g. shipping lines) and
small-scale transport operators (e.g. road hauliers and rail operators). Effective
access processes can not only bridge those gaps but also contribute to decreasing
turnaround times for trucks and trains. By applying the access processes, small-
scale transport operators can receive access to specific resources in terminals. An
effective access process can be achieved when transport resources (e.g. trucks and
truck drivers) can be managed together with terminal resources (e.g. straddle
carriers and straddle carrier drivers). In this thesis, such management is termed
access management, defined as managing the process by which actors access
resources at terminals. Guided by that concept, the thesis seeks to increase the
understanding of how access management for road hauliers and rail operators in
intermodal freight terminals can contribute to decreasing turnaround times for
trucks and trains.

The thesis is a compilation of five papers reporting studies that involved literature
reviews, interviews, focus groups, participant observations and time
measurements. Whereas the literature reviews focused on the topics of access
management and information exchange, the collected data were analysed by
implementing several analytical frameworks developed for the thesis. The results
of using those frameworks clarified how effective access to resources at
intermodal freight terminals can be managed, especially by explaining four
dynamics: (1) how different information services can contribute to decreasing
turnaround times for trucks and trains, (2) how those services can affect activity
performance and resource utilisation, (3) how the required and most relevant
attributes of information can be exchanged in real time among actors involved and
(4) how and when such attributes need to be automatically collected and
exchanged. Following from those results, the chief finding is that terminal
operators can effectively manage transport and terminal processes, as well as
decrease turnaround for trucks and trains, by using access management services
that allow exchanging information in real time. From the empirical findings of the
studies conducted, six propositions are formulated and justified.

Keywords: Access management, information exchange, information services,
turnaround times, road hauliers, rail operators, intermodal freight terminals,
intermodal freight transport
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1 Introduction

The topic of this thesis is access management for road hauliers and rail operators
in intermodal freight terminals. This chapter elaborates upon that topic, identifies
some problem areas therein and articulates the purpose, research questions, scope
and delimitations of the thesis, before closing with an outline of the thesis’s
contents.

1.1 Background

Freight transport systems are essential to today’s societies and economies
(Rodrigue et al., 2006; European Commission, 2011; Reis and Macario, 2019).
For successful global logistics, freight transport has even been described as the
glue that binds complex global supply chains together (Coyle et al., 2015).
However, in Europe, the annual 31.1% growth of all freight transport modes—
road, rail, seaways, inland water ways, air and pipelines (European Commission,
2019)—continues to increase greenhouse gas (GHG) emissions (International
Energy Agency, 2019) and congestion (European Commission, 2011). In
response, a specific kind of freight transport—intermodal freight transport—can
mitigate high GHG emissions and congestion, for it affords possibilities to switch
load units from road transport to more sustainable modes such as rail, inland
waterways and seaways (Lowe, 2005; Flodén, 2007). Intermodal freight
transport, hereafter referred to as simply ‘intermodal transport’, is defined as ‘the
movement of goods in one and the same loading unit or road vehicle, which uses
successively two or more modes of transport without handling the goods
themselves in changing modes’ (Economic Commission for Europe, 2001). In that
definition, loading units, or ‘intermodal transport units’ (ITUs), refers to
containers, semi-trailers and swap bodies (Woxenius, 1998; Economic
Commission for Europe, 2001; Flodén, 2007).

Intermodal transport can be arranged within a network structure of nodes and links
(Lumsden et al., 2019). In such a network, a link represents the movements of
ITUs and resources, whereas a node signals an interruption or stop in their
movements. Along similar lines, the movements of ITUs and resources are
enabled by intermodal transport processes, whereas their interruptions are enabled
by intermodal freight terminal processes. In that sense, according to Davenport
(1993), a process is ‘a specific ordering of work activities across time and space,
with a beginning, an end, and clearly identified inputs and outputs’. By extension,
activities are actions owned and performed by actors that involve resources
(Hakansson and Snehota, 1995). Whereas activities included in intermodal
transport processes are road and rail haulage, pipeline transport and sea and air
transport (Woxenius, 1998; Lowe, 2005), activities in intermodal freight terminal
processes are the transhipment, sorting, stacking and coordination of ITUs
(Crainic and Kim, 2007; Lumsden ef al., 2019). In particular, transhipment refers
to the movement of an ITU from one transport mode to another (Bontekoning et
al., 2004).

In contrast to activities, resources are entities that are controlled and utilised by
actors (Hakansson et al., 2009). In transport, resources include vessels, trucks,



trains and employees, and at terminals involved in intermodal transport in
particular, resources include straddle carriers, cranes, employees and ITUs
(Woxenius, 1998). Although an ITU can be regarded as a resource, the flows of
ITUs are distinguished from the flows of resources, because the latter are created
when ITUs are moved by using transport resources (Lumsden et al., 2019). Other
resources in intermodal transport are supportive information components such as
information communication technologies (ICTs), information technology (IT)
and information systems (Almotairi et al., 2011). Well-functioning supportive
information components are not only powerful but also necessary to enable flows
of information among actors (Lumsden et al., 2019). In that context, actors are
organisations (Hakansson and Snehota, 1995) and according to Woxenius (2012)
can include transport operators (e.g. road hauliers, rail operators and ship owners
or shipping lines), intermodal freight terminal operators (e.g. seaport terminal
operators, railroad terminal operators, inland waterway terminal operators and
airport terminal operators) and transport coordinators (e.g. forwarders, third-party
logistics providers and agents). Of those organisations, transport coordinators
administrate and manage various logistics activities by exchanging information
between transport operators and intermodal freight terminal operators
(Stefansson, 2006).

The chief objectives of intermodal freight terminal operators, hereafter referred to
as ‘terminal operators’, are to deliver seamless flow of ITUs through intermodal
freight terminals (Marlow and Casaca, 2003) and to bridge gaps in differences
between capacity, frequency and time in the various transport modes involved
(Hultén, 1997). Bridging such gaps to achieve those chief objectives is the
recognised purpose of terminals the world over (APM Terminals, 2020; DP
World, 2020; PSA International, 2020). In general, terminal operators have to
handle differences between large-scale transport operators, which ship large
volumes at low frequencies, and small-scale transport operators, which ship small
volumes at high frequencies. As a case in point, a seaport terminal operator needs
to coordinate larger volumes—for instance, transported by mega vessels carrying
more than 23,000 containers and arriving less than once per week (Ge et al.,
2019)—with smaller ones—for example, transported by trains with 120
containers arriving once or twice per week and trucks with three containers
arriving once or twice per day (Steenken et al., 2004). Due to the differences in
volumes and frequencies, a terminal operator, with the help of transport
coordinators, has to coordinate numerous small- and large-scale transport
operators.

Given the massive flows of ITUs from large-scale transport operators that
terminals have to process, terminal operators and small-scale transport operators
face major challenges (Notteboom and Rodrigue, 2009; Meng et al., 2017; Jeevan
and Roso, 2019) in achieving seamless flows of ITUs through terminals (Marlow
and Casaca, 2003). As a solution, terminal operators and small-scale transport
operators (e.g. road hauliers and rail operators), along with their corresponding
terminal and transport processes allowing the movement and handling of ITUs to,
within and from terminals, are often arranged in intermodal transport systems by
applying a systems approach (Gammelgaard, 1997; Lindskog, 2012). In this
thesis, the system under study is part of an intermodal transport system
encompassing transport coordinators and large-scale transport operators with



corresponding transport processes and flows of resources and information. The
studied part of the intermodal transport system can influence and be influenced
by the system itself as well as be influenced by external factors, including laws
and regulations, political and economic decisions (Woxenius, 1998), weather
conditions, market initiatives and fluctuations in supply and demand (Liljestrand,
2016).

Figure 1 illustrates the system under study and how a terminal operator therein
needs to coordinate numerous small-scale transport operators, which can
influence and be influenced by transport coordinators and numerous large-scale
transport operators with corresponding physical flows, information flows and
transport processes beyond the studied system.

Transport |
coordinators l
u
A 4

|

|

|

|

|

|

|

............ :L-----_---_--_---_ i
System under study » !

/ Terminal \ (" Small-scale |
i

I

|

-

(  Large-scale

|

|

I

I

I

I

|

|

|

|

|

|

|

|

|

:

| transport operators ||«gmm mm mm
'l (larger volumes,
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

—4

operator [ == == ==y transport operators
(smaller volumes,
higher frequency)

v

lower frequency)

4

Intermodal transport unit flows >

’I‘ransport
resources |

Terminal process Transport/
H
f\ resources |

SV N A - S—

I

|

|

|

Transport process Terminal Transport process |

\ resources y/ |

) 1

Access process /// J

OO oelelelepieslelpelpesfosfenferiepiepiepluslplyelpfenfenfeteyleplepsbystpalpelpbesfeferieslepleplonloslyelpaiefentl
Note: C] Actor ey Flow of resources [::] System boundary

@ Resource € ""P> Information flow

Figure 1. System under study

An important performance measurement for terminals in intermodal transport
systems is turnaround time (Lubulwa et al., 2011), defined as the length of time
required for a truck or train that has entered the terminal to exit the terminal area
(Islam et al., 2013). The objective of the access process, as marked within the
system shown in Figure 1, is to achieve seamless ITU flows to decrease
turnaround times for trucks and trains. By way of the access process, small-scale
transport operators can receive access to specific resources at terminals. To
achieve an effective access process, transport resources (e.g. trucks and truck
drivers) need to be managed in conjunction terminal resources (e.g. straddle
carriers and straddle carrier drivers) in the right way at the right time. Such
management, referred to as access management (see Section 1.3), relies upon
information flows among terminal operators and small-scale transport operators
(Holweg and Pil, 2008; Gharehgozli et al., 2016). However, several problems can
adversely affect the access process, its management and, in turn, turnaround times,
as further described in the next sub-section.

1.2 Problem areas

Congestion at terminals is liable to adversely affect the access process (de Langen
and Chouly, 2004; Namboothiri and Erera, 2008; Gharehgozli et al., 2016) and,



by extension, increase turnaround times (Dekker ef al., 2013; Phan and Kim,
2015; Thebom et al., 2019). On the one hand, congestion at terminals has
intensified in recent years as a result of the rapid growth of freight transport that
conveys massive flows of [ITUs through terminals (Motono et al., 2016). Handling
such massive flows requires large numbers of trucks and trains (Notteboom and
Rodrigue, 2009), as well as of actors and transport modes, all of which make the
structure of intermodal transport networks rather complex (Marchet et al., 2012).
Such complexity increases as terminal operators have to be able to handle ever-
increasing differences in the volumes, frequencies and quantities of large- and
small-scale transport operators (Hultén, 1997) that stand to create bottlenecks at
terminals (Crainic and Kim, 2007; Behrends, 2011; Islam et al., 2013).
Bottlenecks at terminals can also arise due to limited hours when gates are open
(Maguire et al., 2010) or when too few lanes or rail tracks are in service (Huynh
and Walton, 2011).

On the other hand, congestion at terminals also arises as a result of inefficient
terminal and transport processes (Maguire et al., 2010). Inefficient terminal
processes include all unnecessary movements and pointless container stacking at
terminals (Steenken et al., 2004), slow modal shifts (Woodburn, 2006) and
inefficient loading and unloading activities (Sternberg et al., 2013b). Such
needless movements and container stacking typically occur when trucks arrive
unannounced, which prevents terminals from planning for their arrival (Covic,
2017; Wasesa et al., 2017). In fact, studies have shown that 85-90% of import
containers and 60—84% of export containers are needlessly moved and stacked
(Steenken et al., 2004; Westbroek, 2012; Mutters, 2019). Meanwhile, inefficient
transport processes include truck arrivals during peak hours (Maguire et al.,
2010), empty running, or when trucks have to return from terminals empty
(McKinnon and Ge, 2006; Islam ef al., 2013), and unnecessary driver activities,
including administrative tasks and idle waiting during loading and unloading
(Sternberg, 2008; Sternberg et al., 2014). Such administrative activities are
undertaken to obtain information required to perform mandatory work tasks, or
else to manually process paperwork, instead of using digital equipment such as
electronic documents, sensors and cameras to complete those activities (Heilig
and VoB, 2017). Added to those problems, the utilisation of resources may be poor
due to bad resource planning and a lack of information (Sternberg et al., 2013Db).

On that topic, the relative lack of information exchange among actors in
intermodal versus unimodal transport systems (Van der Horst and Langen, 2008;
Islam et al., 2013; Wiegmans et al., 2018) stems from the relative complexity of
intermodal systems (Caris ef al., 2013). At the same time, the lack of exchange
often coincides with the scarcity of information that is adequate and timely
(Sternberg, 2008), accurate and complete (Steenken et al., 2004), in real time and
of sufficiently high quality (SteadieSeifi et al., 2014; Acciaro and Wilmsmeier,
2015). All of those information-related shortcomings derive from the dismal
integration of supportive information components among actors involved and
their poor exploitation of components already available (Almotairi et al., 2011).
Conditions explaining those setbacks include the incompatibility of the various
actors’ information systems (Caris et al., 2013) or ICT components (Harris et al.,
2015), either of which, when combined with conservative mind-sets, make it
difficult for the system’s actors to adapt to new technologies (Marchet et al., 2012;



Evangelista and Sweeney, 2014). Beyond that, the actors may distrust new
systems (Cigolini et al., 2016) or resist making changes and implementing costly
new systems and applications simply because they lack the necessary human and
economic resources (Stefansson and Lumsden, 2009; Marchet er al., 2012;
Evangelista and Sweeney, 2014; Harris ef al., 2015).

Thus, congestion at intermodal transport terminals is caused by several problems
that can be grouped into three areas: complex network structure, inefficient
processes and a low level of integration between supportive information
components (Figure 2). All three problem areas negatively affect the access
process and, as a consequence, increase turnaround times for trucks and trains.
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