} CHALMERS

UNIVERSITY OF TECHNOLOGY

Reducing Unnecessary Empty Reposi-
tioning of Containers

Transport Efficiency on a Regional Level in Sweden

Master’s Thesis in Supply Chain Management

SIMON HAGELIN
ALBIN KNUTSSON

DEPARTMENT OF TECHNOLOGY MANAGEMENT AND ECONOMICS
DIVISION OF SERVICE AND MANAGEMENT LOGISTICS

CHALMERS UNIVERSITY OF TECHNOLOGY
Gothenburg, Sweden 2020

www.chalmers.se
Report No. E2020:050






MASTER’S THESIS E 2020:050

Reducing Unnecessary Empty Reposi-
tioning of Containers

Transport Efficiency on a Regional Level in Sweden

SIMON HAGELIN
ALBIN KNUTSSON

CHALMERS

UNIVERSITY OF TECHNOLOGY

Department of Technology Management and Economics
Division of Service Management and Logistics
CHALMERS UNIVERSITY OF TECHNOLOGY
Gothenburg, Sweden 2020



Reducing Unnecessary Empty Repositioning of Containers
Transport Efficiency on a Regional Level in Sweden

SIMON HAGELIN & ALBIN KNUTSSON

© SIMON HAGELIN & ALBIN KNUTSSON 2020.

Examiner: Violeta Roso, Department of Technology Management and Economics

Master’s Thesis E 2020:050

Department of Technology Management and Economics
Division of Service Management and Logistics
Chalmers University of Technology

SE-412 96 Gothenburg

Telephone +46 31 772 1000

Typeset in KTEX
Gothenburg, Sweden 2020

1il



Transport efficiency: reducing unnecessary empty repositioning of containers
Simon Hagelin, Albin Knutsson

Department of Technology Management and Economics

Division of Service Management and Logistics

Chalmers University of Technology

Abstract

Trade imbalance and the empty container repositioning (ECR) it results in is a
constant problem in today’s globalized world. However, some of the repositioning
performed is considered as unnecessary, but there is a potential for improvement.

This master thesis aims at increasing the understanding of how empty container
repositioning can be reduced on a regional and local level in Sweden with drivers,
barriers and possible solutions as a starting point. Consideration is given to fewer
containers moved and shorter distances transported. Suggestions for possible solu-
tions’ potential and how they can reduce certain barriers are made.

Literature studies have been made to obtain theoretical background for already
identified drivers, barriers and possible solutions for reducing ECR. Interviews have
also been made, with actors within the container transport chain related to port of
Gothenburg , to clarify whether literature and empirical findings agree or not. Ob-
servations of this have finally been made in order to develop new takes on the subject.

Two drivers, nine barriers and fourteen possible solutions have been identified. The
possible solutions and how they can manage existing barriers for reducing ECR have
been created to fulfill the purpose of this master thesis. The potential for each solu-
tion is further described in clusters where consideration has been taken to feasibility
to implement and impact of the solution.

This master thesis indicates that different actor groups within the container trans-
port chain are considered to have different possibilities to affect ECR problems.
Furthermore, the thesis shows that several factors increase the complexity of the
container transport chain, making ECR more difficult to reduce. Findings in this
report can contribute to future research within the subject.

Keywords: ECR, container transport chain, empty container, driver, barrier, solu-
tion, potential, actor
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1

Introduction

This chapter presents a background to the study and the problems that the study
intends to solve. Based on this problematization, the aim and limitations of the
study are presented. Finally, the research questions forming the basis of the study
are formulated.

1.1 Background

Globalization continues to increase and shared economies all over the world are more
inter-dependent than ever. In addition to increased exchange of opinions and culture
between people, the increased globalization results in to an increased exchange of
goods around the globe, mainly influencing the seaborne trade. This, together with
the increased containerization, “which was designed to improve transportation pro-
ductivity and reduce the incidence of damage associated with loading and unloading
cargo” (Li et al., 2014), results in enormous amounts of container movements in the
world. However, the container movement is unbalanced due to differences in con-
sumption and production around the world (Feng and Chang, 2010). This is called
trade imbalance, and is one of the biggest problems maritime transport is facing
today due to the empty container repositioning (ECR) it creates.

The movement of laden containers is the root cause to why empty container move-
ment exists (Song and Dong, 2012). Easily explained, a laden container reaching
its” customer is causing a movement of an empty container as it is transported to a
new supplier. Hence, trade imbalances between geographical areas create shortages
and accumulations of empty containers. The movements of these containers do not
generate any revenue (Braekers et al., 2011) and should be kept to a minimum.
Furthermore, Boile et al. (2004) describes the global problem of storing empty con-
tainers, driving some ports into using more and more land just for housing, which in
turn affects the efficiency at ports. However, trade imbalance is not the only factor
impacting the movement of empty containers. For instance, Song and Carter (2009)
list the following additional factors; uncertainty in demand, uncertainty in handling,
uncertainty in transportation, blind spots in the transport chain, a shipping line’s
operational and strategic practices and different types of equipment.

The movement of empty containers around the globe is estimated to be 21% of the
total amount of containers moved (Shintani et al., 2010). For sea transport, it is
estimated to be 20% (Boile et al., 2006) while the land transport is estimated to be
around 40% (Shintani et al., 2010). One of the biggest shipping companies in the
world (15-16 percent of the global container market), Maersk Line, currently spends
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1 billion USD annually on moving empty containers around the world (Kristiansen,
2010). This is mainly due to trade imbalances between Europe and Asia. Song et al.
(2005) also mention that the global cost of empty container repositioning in 2002
was estimated to be around 27% of the total world fleet running cost.

In addition to the economic incentives for reducing ECR, there is also a lot to gain in
an environmental perspective. As the traffic of vehicles is reduced with a reduction
in ECR, congestion and air pollution will decrease (Olivo et al., 2005).

Many reports already discuss possible solutions to reduce ECR, either to increase
revenue for certain actors or to reduce the environmental impact it results in. How-
ever, there seems to be more barriers than drivers to implement these solutions.
Since most reports available today are focusing on implementing solutions on a
global scale our aim is instead to examine the possibility to implement possible
solutions on a smaller scale. Data from Trafikanalys (2019) shows that Sweden im-
ported 568 thousand TEUs and exported 652 thousand TEUs by sea in 2018, leading
to an imbalance in trade and ECR. The study will therefore be made on a regional
and local level, focusing on the possibilities to reduce ECR within Sweden.

This study is being carried out at SSPA’s research department as part of the EU
project Value2Sea. The project aims to find innovative and sustainable transport
solutions focusing on the Scandinavian region, more specifically, the area of Oresund-
Kattegat-Skagerrak.

1.2 Aim and Research Questions

The aim of this master thesis is to increase the understanding of how ECR can be
reduced on a regional and local level in Sweden. Considering fewer containers moved
and shorter distances transported, drivers, barriers and possible solutions for empty
repositioning are analyzed.

The preferred outcome of this master thesis is to identify correlations between possi-
ble solutions and barriers for reducing ECR. Furthermore, the thesis aims to identify
the potential for each solution.

In order to increase the understanding of how ECR can be reduced on a regional and
local level in Sweden, it is of high importance to identify existing drivers, barriers
and possible solutions to the subject. The first research question is therefore made
to identify these factors. The research question also allow for a comparison between
the frame of reference and findings. In addition, it establishes a background and
provides context for research question two and three.

RQ1: What are drivers, barriers and possible solutions for reducing empty reposi-
tioning of containers?

The second research question is made to contribute to the research area of ECR
by establishing a correlation of barriers and possible solutions. It compares current
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literature with empirical findings and analysis, as well as proposes a new take on
how to manage barriers for reducing ECR.

RQ2: How can barriers regarding empty repositioning of containers be managed
with possible solutions?

The third research question is made to analyze the potential of the solutions iden-
tified. The potential is qualitatively produced based on challenges for each solution
identified by the respondents, and the frame of reference.

RQ3: Which solutions have high potential for reducing unnecessary empty reposi-
tioning?

In this context, high potential solutions refers to (a) the feasibility of implementing
possible solutions, and (b) how big impact the possible solution will have.

1.3 Scope and Limitations

Most reports related to ECR attempt to solve the problem by implementing global
solutions. These global solutions seems great in theory but are harder to implement
in reality. In contrast, this study aims to target the ECR problem from a regional and
local level, with Sweden as a reference point. The idea is to examine if it is easier to
implement solutions regarding reducing ECR on a smaller scale. The project will,
primarily, focus on a societal perspective, leading to reduced ECR for the entire
container transport chain. However, the societal and economical perspective are
interrelated and a positive impact for society will, most likely, generate a positive
impact for single actors. Thus, the economical perspective for different actors will
be included in this study, although at a secondary perspective. Since this report
will be built on qualitative research methods, quantitative methods will, to a large
extent, be disregarded.
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Frame of Reference

This chapter starts by explaining containerization and how it has affected the world
trade. It further describes the concept of ECR before presenting existing literature
on drivers, barriers and possible solutions for reducing it.

2.1 Containerization

For hundreds of years, mankind has used maritime transport to globalize the world.
However, the boom of globalization first occurred in 1956 when containerization was
established (van Ham and Rijsenbrij, 2012). Containerization is a concept where
standardized containers are used to facilitate simple transport and handling of goods.
The invention of the standardized container enables the use of intermodal freight
modes, and by adapting vessels, trains, trucks, handling equipment and terminals
to the standardized containers, economies of scale for transporting cargo is attained
(van Ham and Rijsenbrij, 2012). Containers are now the foundation of the global
transport system, and the low cost for transporting them long distances facilitates
trade between continents and increase globalization.

2.1.1 Containers

According to International Organization for Standardization (ISO), a container is
a durable transportation unit designed to fit and enable transfer between different
modes of freight (Lumsden, 2012). Further, the design needs to facilitate loading
and unloading of goods, and constitute an inner volume of at least 1 cubic meter
(Lumsden, 2012). A container can be either carrier owned (COC) or shipper owned
(SOC) (Manaadiar, 2018). A carrier can in this case be a shipping line or a leasing
company. Different models for standardized containers are presented below.

Standard containers

The two most common container types are the standard 20ft and 40ft container
(Lumsden, 2012). The standard container have the length of 20ft or 40ft, height
of 8ft and the width of 8ft (Branch, 2006). The term Twenty-foot Equivalent Unit
(TEU) is being used to define capacity specifications for containers. In other words,
the number of containers are converted to 20-foot units (Lumsden, 2012). As 40ft
containers have grown in popularity the term Forty-foot Equivalent Unit (FEU) has
also been introduced, although it is not as commonly used as TEU (Rodrigue, 2020).
Song and Dong (2015) differentiates between 20ft and 40ft containers. The former
are typically used for heavier cargo with high volumetric mass density whereas the
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latter typically are used for lighter goods with low volumetric mass density.

Tank containers
Tank containers are used to transport bulk in form of liquids, gases and powders
(Lumsden, 2012). The tank itself is surrounded by a steel frame to enable stacking.

Flat rack containers

Flat rack containers can be used to transport goods that otherwise do not fit in
a container. These containers are also suitable for heavy loads and heavy goods,
which must be loaded from above or on the side (DSV, 2020). They can appear as
foldable and non-foldable containers with or without gables.

Refrigerate or heat containers

Some goods need to be stored at certain temperatures while transported and there-
fore use cold or heat containers. These containers contains refrigerators or heaters
and are enclosed in material that more easily retain the right temperature (Lumsden,
2012).

Tipp-enabled containers

For some bulk, the access to easily unpack the goods is of great importance. Tipp-
enabled containers solve this problem by having one side of the container raised and
lowered, unpacking the bulk goods on the other end due to gravity (Lumsden, 2012).

High cube

The high cube (HC) container often has the length of 40ft or 45ft and a height of
9ft 6 inches (GDV, 2020). Due to its’ size, the HC is suitable for voluminous and
light cargo (Branch, 2006).

2.1.2 Tracking of Containers

One way to increase visibility of container logistics is to increase tracking of con-
tainers. A common approach in today’s setup of the container transport chain is
that each actor has its own tracking system (Song and Dong, 2015). For example,
transport operators use Global Positioning Systems (GPS) in their trucks to keep
track of containers. Shipping lines keep track of their containers by determining
the geographical location of vessels through Geographic Information Systems (GIS)
or GPS. Finally, radio-frequency identification (RFID) technology is being used by
terminal operators to keep track of the movement of containers inside terminals.

2.1.3 The Container Transport Chain

Figure 2.1 describes how the container transport chain looks like in a simplified ver-
sion (Song and Dong, 2015). Consignors (exporters) need empty containers in order
to transport their cargo, hence they are considered as customers. Shipping lines are
responsible for delivering empty containers to their customers. 3PLs offers complete
logistical solutions, including transportation from point A to point B (Lumsden,
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2007). Consignees (importers) are the ones receiving goods.

Ty Port of Port of

origin ‘/—\ destination
<1 A TSN

"._Transhipment,."
A port A

'.'"’ Consignee Dy

Figure 2.1: The container transport chain (solid-lines indicate laden container flows
and dashed lines indicate empty container flows) (Song and Dong, 2015).

Empty containers can either be found at sea ports or at inland depots (Song and
Dong, 2015). The containers are transported to an exporter where goods are being
consolidated. The laden containers are then transported to a depot or port before
being shipped out on vessels. The laden containers may be transshipped from a
feeder vessel to an ocean liner and back to a feeder vessel before arriving at the
port of destination. Finally, the laden containers are being transported directly to
the importer or an inland depot where they are being stripped of the goods. The
emptied container can be moved to a port or depot for reparation (if necessary) and
storage. It can also be repositioned to a new port in the shipping network.

According to Song and Dong (2015) the container transport chain can be seen as
a two-staged supply chain; the backward supply chain which focuses on the flow of
empty containers, and the forward supply chain which focuses on the flow of laden
containers. Furthermore, both empty and laden containers utilize the same type of
shipping network and the same type of resources (e.g. facilities, vessels, trains, and
trucks) when being moved and stored. A difference between the two chains is that
the flow of empty containers is internally driven by the laden container flow, which
is determined by shipping lines. Whereas the flow of laden containers is externally
driven by customer demand. Overall, the container transport chain is characterized
by a high complexity, since the two supply chains are interlinked and dependent on
each other.

2.1.4 Nodes in the Container Transport Chain

The physical flow of goods and resources can be put together into a net structure,
which in turn includes both nodes and links (Lumsden, 2012). Nodes are referred
to as ports, terminals or other type of production facilities, i.e. a point in which
the flow can be stopped. Links are, on the other hand, represented by all types of
transportation, such as truck, train or sea transport etc.
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Ports

Ports are located on the shoreline and responsible for the transfer of both passengers
and cargo between land and maritime systems (Rodrigue, 2020). Compared to other
type of terminals, ports are capable of handling more freight than any other of them
combined. The increased importance of containerization has impacted the layout
of port terminals. Specialized container ports, which demand more space, have
emerged. Rodrigue (2020) has listed four main port constraints:

o Maritime access - Refers to a ports physical capacity to accommodate ships,
i.e. tidal range, channel depth, berth depth etc.

e Maritime interface - In order to support maritime access a port needs to have
an available shoreline.

o Infrastructures and equipment - In order to support port operations, piers and
cranes needs to be installed.

o Land access - Vicinity to industrial areas and efficient inland distribution sys-
tems to these areas.

Inland terminals

Inland terminals refers to some extended port activities transferred inland (Notte-
boom and Rodrigue, 2020). However, the terminology has been widely debated due
to the different functions, shapes and network positions these terminals can have.
Terms like inland ports, inland terminals, dry ports, inland container depots, in-
land logistics centers and inland hubs have all been used to describe this type of
node. Irrespective of the terminology used, Notteboom and Rodrigue (2020) list
three features that characterizes an inland node:

o Connection with a port terminal - A high capacity passageway, usually through
truck, rail or barge services

o Intermodal terminal - Movement of freight through several modes of transport

o Logistical activities - A number of different logistical activities can be linked
to inland terminals, for example, depots for empty containers, warehouses,
distribution centers and logistical service providers

In this report, the two definitions inland container depots and dry ports are used
when referring to inland terminals and these two are described further below.

Inland Container Depots

An inland container depot (ICD) offers services related to handling and temporary
storage of laden and empty containers for import/export (Roso, 2009). These fa-
cilities usually have public authority status and fixed installations that can be used
commonly. Activities that can take place in this type of node are, for example, tem-
porary storage, temporary admissions, transshipment, clearance of goods for home
use, re-export and warehousing.

Dry Ports

The dry port concept has been defined by Rosa and Roso (2012) as inland extensions
of seaports. Furthermore, the authors define a dry port as "an inland intermodal
terminal directly connected to seaport(s) by rail where customers can leave/pick up
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their units as if directly to a seaport'. Example of services available at dry ports
are storage and maintenance of containers, tracking and tracing of containers and
customs clearance.

2.1.5 Actors in the Container Transport Chain

The following section presents actors in the container transport chain. It starts with
shipping lines and continues with 3PLs, terminal operators, transport operators and
companies importing/exporting goods.

Shipping Lines

Shipping lines are considered as a key actor in the container transport chain since
they, usually, carries the costs associated with ECR (Song and Dong, 2015). Fur-
thermore, they perform port-to-port services (transportation of empty and laden
containers at sea). Some shipping lines are also responsible for door-to-door services
(inland transportation). A shipping line creates a shipping service network, which
consists of a number of service routes. A shipping line’s service route consists of
a specified number of container vessels, calling predetermined ports in a regularly
time schedule (usually on a weekly basis).

Third Party Logistics

The trend between transportation companies today are to extend their offerings to
include more than the transferring of goods. The idea is to offer complete logistical
solutions, including both the physical transfer as well as planning and storing of
goods. Third party logistics (3PL) can, according to Lumsden (2007), be defined by
its flow control. According to the author, the transport consists of both a physical
flow and an immaterial flow. The physical flow refers to the physical transfer of goods
whereas the immaterial flow refers to the flow of information needed to control the
physical flow. A 3PL aims to control both these flows, which give the company
total control of the material flow (Lumsden, 2007). The role of a 3PL, and how it
differentiates from other type of actors, can be seen in figure 2.2.
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Figure 2.2: The responsibility of a 3PL in relation to other actors involved with
transport activities (Lumsden, 2007).

Terminal Operators

Terminal operators are actors working at terminals (inland terminals or ports) where
containers are passing by (Rodrigue, 2020). As containers arrives and departs at
terminals, the terminal operator need to handle and store containers before chang-
ing the mode of transport for them. Terminal operators consequently need to own
land for handling and storage, but also cranes and vehicles to relocate containers.
Terminal operators can be either state-owned or private, however the former is more
common.

Transport Operator

According to Lumsden (2007), a transport operator (mentioned as hauler in figure
2.2) is responsible for the transportation between two geographical points, i.e. the
actor is responsible for one link in the transportation chain. A transport assign-
ment is described as a relatively simple task that does not differ much in execution.
Hence, the transportation service is relatively easy to copy, resulting in costs being
the biggest competing factor. Furthermore, the transportation assignment consists
of primary and supportive activities. The transportation between two points is the
primary activity whereas tasks outside of the standard offer, such as re-packing, can
be seen as supportive activities.

Companies Importing/Exporting Goods

Companies importing/exporting goods are considered as customers (consignees/-
consignors) to other actors in the container transport chain (see chapter 2.1.3).

10
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2.1.6 Transportation Services

According to Transporteca (2020) an actor can perform different types of services
when transporting goods in the container transport chain. Each type of service
entails different responsibilities when it comes to both payment and transportation.
A selected number of transportation services are listed below:

Port-to-port

Port-to-port transportation services includes the transportation from one seaport to
another, including all costs associated with both shipment and handling of containers
at the ports.

Warehouse-to-warehouse

Warehouse-to-warehouse transportation services includes the transportation from
the 3PLs origin warehouse to the 3PLs destination warehouse. The importer and
exporter handles the transportation to and from the warehouses while the 3PL han-
dles all costs associated with transportation and handling between the warehouses.

Door-to-door

Door-to-door transportation services includes the entire shipping process from the
address of the exporter to the address of the customer. All costs associated with
the container transport chain, such as road, rail and sea transportation as well as
handling of containers at all depots, are included in this type of service.

All the above mentioned transportation services can be combined with each other,
e.g. port-to-door and door-to-warehouse.

2.2 Empty Container Repositioning

One problem the use of containers and containerization leads to, is the need to per-
form ECR (Braekers et al., 2011). Containers are transported laden or empty and
according to Song and Dong (2012), the movement of laden containers is the root
cause to why empty container movement exist. As an example, an importer of goods
needs to get rid of the container after it is unloaded, and that triggers a movement
of an empty container. In the opposite direction, an exporter triggers a movement
of an empty container as they need it for exporting goods. Song et al. (2005) discuss
that from the total world fleet running cost, 27% consists only from moving empty
containers. In addition, the movement of empty containers around the globe is es-
timated to be 21% of the total amount of containers moved (Shintani et al., 2010).
ECR is consequently an inevitable and persistent problem of containerization due
to trades around the world (Braekers et al., 2011, Konings, 2005).

Song and Dong (2015) say that ECR needs to be performed as efficient as possible
in order to reduce costs, while still satisfy customer demand. They further discuss
how environmental and sustainable impacts can be reduced if the problem is faced
effectively.

11
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Li et al. (2014) take another approach on ECR, mentioning how a reduction of ECR
can be seen more as a barrier, as it sometimes has a greater impact on the envi-
ronment than if not performing the repositioning. According to them, ECR is one
of the green initiatives within maritime industry, as it lowers the consumption of
natural resources needed to produce new containers. Producing a new container
in the area where it is needed consequently has a greater negative impact on the
environment than if performing ECR to this area (Li et al., 2014).

According to Olivo et al. (2005), the ECR problem affects terminal operators as well
as transport operators. As an example, the authors mention how terminals around
the world are enforced to expand to meet the demand in storing empty containers.
Thus, a reduction of repositioning results in bigger container terminals, which in
turn is expensive to build.

2.3 Drivers for Reducing Empty Container Repo-
sitioning

In this chapter, drivers for reducing ECR are presented. First, the financial driver
is presented, followed by the environmental driver.

2.3.1 Financial

As mentioned in chapter 2.2, a large proportion of the movements of containers
is made when they are empty. These empty movements result in costs for actors
handling containers. Kristiansen (2010) mention, after a dialogue with Maersk Line,
that the shipping company annually spends over 1 billion USD on the movement
of empty containers. Maersk Line further mention that they want to reduce the
movement of empty containers to save money. The huge costs associated with ECR
are supported by Olivo et al. (2005) and Konings (2005). Estimations made in
1999 showed that the cost for moving empty containers exceeded 25 billions USD,
including handling at ports and depots (Olivo et al., 2005). Konings (2005) mention
that the total cost for only the movement of empty containers by sea voyage was 10
billions USD in 2003. By adding land transports, another 5 billions USD must be
added (Konings, 2005).

2.3.2 Environmental

Braekers et al. (2011) explain that a reduction of ECR consequently result in less
congestion and less pollution of the air. Song and Xu (2012) mention that efficient
policies regarding ECR are proved to reduce the emission of CO2. This is supported
by Olivo et al. (2005), saying that the environmental impact will be reduced as
vehicles transporting empty containers are reduced.

12
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2.4 Barriers for Reducing Empty Container Repo-
sitioning

In this chapter, barriers for reducing ECR are presented. Trade imbalance is pre-
sented before technical balance. These are followed by dynamic operations, blind
spots, and strategies and operational practices. Finally, container fleet size and
uncertainty factors are presented as barriers for reducing ECR.

2.4.1 Trade Imbalance

Researchers in the field of container freight agree that trade imbalance is the main
reason to why ECR exists (Boile et al., 2004). This imbalance is an affect of when
import and export does not match, meaning trade volume is bigger in one direction
(Song and Dong, 2015). Olivo et al. (2005) argue that empty movement of containers
would not need to exist. In a perfect world, goods would always be available to fill
up empty containers, no matter where or when it was emptied. However, in reality,
commercial traffic is characterized by imbalance both in volume and value. In order
to take advantage of transportation opportunities, transporting actors must relocate
empty containers on a global, national and local scale. According to Song and Dong
(2015), the trade routes Europe-Asia and trans-Pacific are heavily imbalanced. The
authors argue that China’s economic boom during the last three decades has created
an increased demand of containers out of China. Braekers et al. (2011) differentiate
between global trade imbalances and regional trade imbalances. The former includes
major seaports and (global) empty movement between them. The latter includes
ECR on a small geographical area, focusing on the movement between local ports,
inland depots, and exporters and importers. An analysis of container flows on a
regional level in Sweden has been made by Engstrom and Matsson (2015). They
compile import and export of containerized goods for ports in Sweden and conclude
that foreign trade is heavier in the southern part of Sweden compared to the north-
ern part.

Container Movement in the World

The accumulated collection of empty containers is a well-known problem in many
places around the world (Boile et al., 2004). Song and Carter (2009) mention the
Europe-Asia trade route as an example in which Asian ports are facing severe short-
ages of empty containers whereas European ports encounters a high surplus. Olivo
et al. (2005) list the purchasing power of many Asian currencies as one of the main
causes to the problem. This has made western products more expensive in the Far
East and created an increased consumption of cheap Asian products in both the
European and American market. As a consequence of the increased Asian export, a
great number of empty containers have been stranded in both the U.S and Europe.

Boile et al. (2004) use the port in New York / New Jersey as an example in which
seven terminals, of an area exceeding 1200 acres, are devoted to container storage.
Up to eight containers are stacked on each other and creates what can be described

13
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as the "Everest" of containers. The same phenomenon can be seen in Sydney, where
stacking of empty containers keeps increasing. The reason behind this is the insuf-
ficient match of export to a steady rate of import. The cost of returning an empty
container overseas was, back in 2004, estimated to be between $300-$600. Consider-
ing the number of containers being close to 200000 one can imagine the total cost

of ECR.

Container Movement in Sweden

Figure 2.3 illustrates the import and export flow of laden containers for different
regions in Sweden during 2018. The numbers in the map are derived from a re-
port by Trafikanalys (2019) and demonstrate that the port of Gothenburg handles
most containerized goods in Sweden. This is not surprising since Gothenburg has the
shortest route, by vessel, down to the big ports in Europe (and the rest of the world)
according to Engstrom and Matsson (2015). The port of Gothenburg is also the only
port in Sweden able to accommodate ocean-going vessels, which is a contributing
factor to their high turnover of goods (Engstrom and Matsson, 2015). Furthermore,
the areas in the north, Umea/Sundsvall and Hudiksvall/Gavle both have predomi-
nant shares of exports whereas the area around Stockholm (Norrtalje/Nynashamn)
have more import than export of containerized goods. This is supported by San-
tén et al. (2018) discussing imbalances in the Swedish maritime container industry.
In their report, the west coast of Sweden (e.g. Gothenburg, Helsingborg, Malmo
etc.) is described as fairly balanced in terms of goods flow compared to the east
coast of Sweden (e.g. Gavle, Stockholm etc.), which is fairly imbalanced. However,
the authors also point out that there is a difference between trade imbalance (the
amount of loaded/unloaded goods) and technical imbalance (the balance between
different types of handled containers). For example, in Gothenburg there are more
20ft containers being imported compared to the demand of exported 20ft containers.
Regarding 40ft containers the opposite applies, where more containers are needed
for export compared to the number of containers being imported. Thus, empty 40ft
containers are repositioned to Gothenburg to handle the export, while empty 20ft
containers are transported to other departure ports.

14
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Figure 2.3: Overview of the container flow for different areas within Sweden during
2018. The map is developed by numbers from Trafikanalys (2019).
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present the total amount of laden containers shipped
in TEUs for each region in Sweden. However, Trafikanalys (2019) also listed the
number of empty containers imported and exported to each region during 2018 and
2.1. It demonstrates that the port in Gavle imported
the largest amount of empty containers whereas Gothenburg exported the largest

amount of empty containers.
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Geographical area | Empty containers | Empty containers
imported (TEU) exported (TEU)

Umea/Sundsvall 28 602 2 093

Hudiksvall/Gavle 81 194 6 139

Norrtalje/Nynashamn | 1 334 16 216

South East Cost 8 804 15 442

Gothenburg 74 459 51 212

Halmstad/Varberg 5 757 6 644

Helsingborg/Malmo 18 106 36 316

Karlskrona/Trelleborg | 11 241 928

Table 2.1: Shows the number of empty containers imported and exported in
certain geographical areas within Sweden during 2018. The numbers are collected
from Trafikanalys (2019).

2.4.2 Technical Imbalance

As seen in chapter 2.1.1, containers are available in different types and sizes, and
they are all developed to facilitate transportation of different cargo. However, the
mismatch between customer demand and type (or size) of empty containers avail-
able causes a shortage of empty containers (Song and Dong, 2015). This type of
imbalance is described by Lumsden (2007) as technical imbalance. In order to deal
with this imbalance it is necessary to perform ECR. Branch (2006) argues that dif-
ferent types of goods are better suited for different types of containers. For example,
refrigerated containers are ideal when transporting meat, dairy products or fruits
whereas tank containers are designed for liquids. Song and Dong (2015) also state
that some areas with insignificant trade imbalance still have to perform lots of ECR.
This is a result of mismatch in customer’s demand and empty containers available,
which consequently requires ECR.

2.4.3 Dynamic Operations

Imagine two regions having a long-term balanced flow between each other. The
two regions can, however, have demand of empty containers and arrivals of laden
containers at different times due to seasonality. Dynamic operations can therefore
be explained as a periodic trade imbalance. According to Song and Dong (2015),
the periodic demand of empty containers can be met in two different ways (1) ac-
cumulation of empty containers to meet the expected future demand (2) reposition
empty containers as they are needed. They further explain that research have con-
firmed that the dynamic operations favors ECR as it increases the utilization of the
container fleet.

2.4.4 Blind Spots

Lack of visibility in the container transport chain affects the handling of empty con-
tainers (Song and Dong, 2015). If actors within the chain do not collaborate with
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each other, so called blind spots occur. This means that shipping lines lose contain-
ers’ location when they are transported via rail/truck or when they are located at
inland terminals/customers. This result in problems regarding containers real-time
status and location, and reduce the opportunity for shipping lines to utilize their
container fleet in the most efficient way. Further, this result in increased ECR.

Boile et al. (2004) discuss the lack of visibility of containers prevents the reduction
of ECR. They mention that an increased visibility potentially could lead to better
utilization of containers by transport operators. If transport operators would receive
better information regarding available containers within an area they could reduce
ECR by using these containers instead of moving empties.

2.4.5 Strategies and Operational Practices

According to Song and Dong (2015), shipping lines are the ones controlling the
movements of empty containers. However, laden containers are usually prioritized
on the vessels due to customers’ requirements. This priority, together with vessel
capacity constraints, increase ECR. Consequently, shipping lines’ practices risk af-
fecting ECR negatively if used inappropriate or inefficient. However, a shipping
line’s strategies and operational practices have the potential to reduce ECR if used
appropriate.

Braekers et al. (2011) and Lam et al. (2007) clarify a distinction in a company’s
planning levels to address the ECR problem. The planning levels can be divided
in strategic, tactical and operational planning, where the former tackles long-term
decisions, typically involving large capital investments, whereas the tactical strategy
focus on mid-term decisions such as service selection, terminal policies and empty
balancing strategies, and the latter takes care of day-to-day decisions, trying to han-
dle the dynamic environment. Braekers et al. (2011) further describe that there is
room for improvements within each planning level in order to reduce ECR.

Theofanis and Boile (2009) explain several strategies for ECR and divide these
strategies in regional/local, interregional and global levels. Regional/local strategies
include ECR between importers, exporters, inland depots and ports. Interregional
strategies include effective container handling in areas of surpluses and deficits, and
at what ports containers should be available for overseas ECR. The global strategy
is more complex than the others and includes the percentage mix of owned and
leased containers, and the global service network, to mention a few. In figure 2.4,
the different strategies are explained from a perspective of unit repositioning costs
and repositioning distance. The figure shows that within the two lines, ECR of a
container is economically feasible. However, as soon as the upper line is crossed, the
costs of moving the container empty is higher than the reward associated with it.
Below the bottom line, the imbalances is not considered a problem and consequently
a strategy for handling ECR is not needed.
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Figure 2.4: ECR strategies and their relation to unit repositioning costs and
repositioning distance (Theofanis and Boile, 2009).

2.4.6 Container Fleet Size

According to Song and Dong (2015), container fleet sizing focus on determining the
optimal ratio between owned and leased containers in a company’s container fleet.
Decisions regarding fleet sizing typically occurs at the strategic planning level in a
company (Braekers et al., 2011). Furthermore, Dong and Song (2009) argues that
the ECR problem and the fleet sizing problem are correlated. Having a large fleet
size can, on the one hand, reduce the need for transportation of empty containers.
Efficient ECR can, on the other hand, help increase the utilization of containers
by reducing the idle storage of empty containers. Thus, implementing ECR could
help companies save costs in term of owning fewer containers and at the same time
increase the utilization of their container fleet.

2.4.7 Uncertainty Factors

Song and Dong (2015) mention the characteristics of uncertainty as one of the rea-
sons to why ECR exists. According to them, uncertainty can either be related to
the actual transport of containers, or to interfaces with the external environment.
Congestion at ports, weather conditions, resource unavailability and strikes are some
uncertainties affecting the actual transport of containers. As containers are delayed
and their movement deviates from the plan, extra ECR needs to be performed to
meet customer demand. The uncertainty in the external environment is presented
as political and economical factors, as well as random customer demand. As they
all affect the ability to predict future demand, they will increase the demand of ECR.

Di Francesco et al. (2013) have conducted research on how actors within the con-
tainer transport chain should adapt to disruptions at ports to reduce ECR. The
disruptions are explained to result in delays of container delivery and will affect the
customers waiting for containers. Factors that Di Francesco et al. (2013) consider to
be disruptions are divided into natural causes, such as hurricanes and earthquakes,
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and human-generated causes, such as accidents and failures.

2.5 Possible solutions for reducing empty container
repositioning

In this chapter, possible solutions for reducing ECR are presented. These solutions
have all been found in previous literature about the subject.

2.5.1 Street Turns

A solution to the ECR problem is the use of street turns. This is a method where
importers (consignees) and exporters (consignors) move containers between each
other without the use of a container terminal (port or inland depot) (Braekers et
al., 2011) (see figure 2.5 (b)). In the traditional approach (a) however, the empty
containers are subject to two movements. The empty containers are also passing the
terminal and thus needs to be managed due to unloading and loading. In addition
to reducing handling cost and transporting cost, the street turn approach can also
help reduce congestion in crowded container terminals, decrease container waiting
times and increase container utilization.

Local consignee Local shipper

l Local shipper

Local consignee ]» i S

(¥}
. W

Container terminal

Container terminal

— Loaded container movement — Loaded container movement
- - -» Empty container movement - - -» Empty container movement

(a) (b)

Figure 2.5: Simplified explanation of the street turn approach (b) in relation to the
traditional approach (a) (Braekers et al., 2011).

There are, however, some challenges to overcome before street turns can be imple-
mented. Braekers et al. (2011) points out three challenges; (1) tight time windows,
(2) finding partners for collaboration and (3) ownership of containers.

1. Tight time windows - the demand of empty containers from exporters needs
to match the outgoing flow of empty containers from importers at the right
time.

2. Finding partners for collaboration - partners should be close and have a de-
mand of the same sort of containers.
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3. Ownership of containers - who is responsible for damages on a container if
several actors handles it?

Song and Dong (2015) elaborate even further on challenges to implement street turns
by focusing on specific tasks for each actor. First, the transport operator need to
identify that there is an opportunity to reuse an empty container and communicate
that to the driver. Second, the contractual agreement between the shipping line and
the transport operator must allow for a reuse of an empty container. There is also
a need for the shipping line to document and track the interchange of a container
between two parties. Third, the exporter needs to be reasonably close to the emptied
container, and the time window needs to be matched. Fourth, the emptied container
needs to be equipped for the export goods (e.g. reefers are needed for refrigerated
products).

2.5.2 Collaboration

The definition of collaboration is "a relationship characterized by openness and trust
where risks, rewards and costs are shared between the parties'(Sandberg, 2007).
Aharonovitz et al. (2018) introduces the concept of logistics collaboration, which
involves the two logistic activities, joint planning and information sharing. Further-
more, the authors conclude that increased logistics performance can be achieved by
enhanced logistics collaboration.

Collaboration can exist both vertically and horizontally. Vertical collaboration focus
on partnership between firms on different levels in a supply chain whereas horizontal
collaboration focus on collaboration between firms on the same level (Vanovermeire
et al., 2014, Cruijssen et al., 2007). According to Cruijssen et al. (2007), horizon-
tal collaboration is a common concept in maritime shipping where different ship-
ping lines can form alliances. These alliances result in several advantages, such as
improved customer service and increased economies of scale (by higher vessel uti-
lization). In addition, Song and Dong (2015) have seen how collaboration among
customers, 3PLs and shipping lines has facilitated container sharing between actors.
These collaborations include internet-based systems, operated by a neutral party,
where actors share information with each other. Song and Dong (2015) further
elaborate that there still is resistance with these kind of collaborations. However, as
the reduced costs outweighs the resistance to share information, it becomes a good
solution for all actors involved.

In order to succeed with horizontal collaboration, Vanovermeire et al. (2014) believe
various challenges need to be overcome. As example, the authors mention the dif-
ficulty of building trustworthy relationships, the risk of information disclosure, and
lacking I'T-support systems.

The container transport chain involves several actors which all have different agendas
(see section 2.1.5). Making them collaborate is not always easy and could there-
fore be described as a challenge for implementing this solution. According to Song
and Dong (2015), coordination issues are particularly common in the hinterland
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transport chain. Furthermore, the authors conclude that increased collaboration
between actors was limited due to information asymmetry, a lack of incentives for
collaboration and a lack of contractual relationships.

2.5.3 Internet-based Systems

Internet-based support systems can be applied to handle the ECR problem. Ac-
cording to Braekers et al. (2011), a more detailed container status can be achieved
by increasing the transparency and sharing of information between actors. By shar-
ing information regarding inventory of empty containers and upcoming transports,
truckers, carriers and terminals can coordinate their container movement better,
leading to reduced congestion and reduced ECR. The internet-based system can, in
this case, be seen as a “virtual container yard” (Braekers et al., 2011). An internet-
based system also facilitates the completion of paperwork needed to transfer the
container responsibility between an importer and exporter. Due to lack of willing-
ness to share information between actors this solution has proved to be difficult to
implement on a greater scale.

The importance of a well functioning I'T-system is further emphasized by Song and
Dong (2015), who states that vertical and/or horizontal collaboration in a supply
chain only can be achieved through the application of I'T-systems. Being able to
share information in a timely and accurate manner can help reduce uncertainty
between involved actors in the container transportation chain and thus lead to in-
creased collaboration.

2.5.4 Inland Depots

Inland depots are a possible solution to reduce ECR. In this report inland depots
refer to the storage of containers, which can take place at all types of nodes in
the container transport chain (see section 2.1.4). Instead of moving back empty
containers to the port after each shipment, they can be stored at inland depots
(Braekers et al., 2011). In that way a container can be transported directly to the
exporter when a demand for empty containers arise, which can be seen in figure 2.6.
That will help reduce costs associated with ECR, as well as reducing empty vehicle
kilometers travelled. In addition, inland depots will add multiple benefits such as
increasing buffer capacity to terminals at ports, facilitate the drop-off and pick-up of
empty containers at congested ports and establish neutral supply points for empty
containers.
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Figure 2.6: Explanation of the configuration of an inland depot (Brackers et al., 2011).

A couple of challenges regarding the implementation of inland depots have been dis-
cussed in the literature. Branch (2006) mentions that shipping lines would duplicate
operating costs if moving into inland depots since they already have storage areas at
sea terminals. However, this is not necessarily true, as terminal operators operating
container terminals at ports usually not operates inland terminals. Instead they are
owned and operated by separate firms. Thus, the only cost incurred with inland
terminals would be extra storage costs, which might be offset by increased costs for
container operations and the cost of renting space at ports (Braekers et al., 2011).
Furthermore, the interest of shipping lines in keeping empty containers close to the
port also needs to be taken into consideration, as they often demand (and strive for)
full visibility and easy access to their containers (Boile et al., 2008). The cost of
building an inland terminal also has to be taken into consideration before a decision
regarding the implementation of an inland depot is made.

2.5.5 Grey Boxes

As the ownership of containers complicates the utilization of empty containers, the
idea regarding common box pools (grey boxes) has emerged. This is a solution that
removes the ownership of containers for shipping lines, by removing brands on the
containers, and introduces a common container fleet between shipping lines (Boile
et al., 2004). By this introduction, the problem of importers and exporters using
different shipping lines will disappear. Instead of shipping lines optimizing their
own flow of containers, the overall container fleet can be optimized, thus leading to
reduced ECR (Monios and Wang, 2014).

However, the idea raises a number of questions which makes the introduction of grey
boxes very difficult. A common container portal need to be managed by someone -
who would that be? What happens if a container is damaged? Who is responsible
for paying repairing costs? On top of this, a shared pool of containers would require
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a lot of coordination, and shipping lines involved in a project like this need to be
willing to share information with each other (Kristiansen, 2010).

2.5.6 Secondary Uses of Empty Containers

According to Boile et al. (2004), shipping lines can sell containers that are taken
out of sea service. This is a way for them to make money on containers which
otherwise would be scrapped. Except from transporting goods, containers can be
used for other types of services, for example as building material to build classrooms,
restaurants, etc. (Boile et al., 2004).

2.5.7 Transport Policies

Transport policy is defined by Rodrigue (2020) as "the development of a set of con-
structs and propositions that are established to achieve specific objectives relating to
social, economic and environmental conditions, and the functioning and performance
of the transport system’'. Furthermore, the goal of transport policies is to allocate
transport resources more effectively. A government can use a number of different
policy instruments in order to influence the transport system. A common instrument
is regulatory control, which consists of environmental regulations that can influence
the construction and operation of transportation infrastructures (Rodrigue, 2020).
Furthermore, the author states that the orientation of government policies have
changed, and now focus more on environmental and security issues rather than eco-
nomical ones. However, policy instruments are not faultless, and sometimes they
can lead to unintended consequences. For example, when ethanol production (us-
ing corn) was promoted through biofuel policies, the unintended consequence was
a surge in food prices globally. The new policies made it more beneficial to grow
crops for energy production rather than food production.

2.5.8 Foldable Containers

The uniqueness of foldable containers is that their walls and doors can be lowered
inwards together with the roof (Konings, 2005). These containers can then be bun-
dled together to make up the size of one container. Being able to stack and fold
containers reduces the volume of the moved containers and the number of transports
needed to move empty containers from A to B can thus be reduced (Konings and
de Brito, 2008). The use of these containers are suitable in areas of trade imbalance.
According to Konings (2005), challenges linked with this solution are primarily the
high handling costs associated with folding and unfolding, the high purchase price
and the low durability of the containers.

2.5.9 Tworty Boxes

A tworty box (twenty + forty = tworty) is a 20ft container that can be combined with
another 20ft container to create a 40ft container (Malchow, 2015). The uniqueness
of the tworty box is that one of the doors is opened inwards and can be fixed to the
ceiling of the container. From this side another container can then be assembled to
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create the 40ft container. The use of these containers are suitable in areas where a
mismatch in import and export of 20ft and 40ft is noticeable.

2.5.10 Container Substitution

A container can differ when it comes to both size and type (see section 2.1.1). Con-
tainer substitution refers to the flexibility of switching between different containers
(Braekers et al., 2011). For example, the supply of one 40ft container could help
fulfill the demand of two empty 20ft containers. In order to make container substi-
tution possible, certain substitution rules have to be identified. These substitution
rules needs to be specified regarding the weight of cargo, the destination of cargo,
the nature of cargo and differences in handling capacity of loading and unloading
facilities (Braekers et al., 2011). Container substitution can only be a common
practice if substitution the rules are clear and well-defined to all actors.

2.5.11 Container Leasing

Shipping lines can either own or lease containers in order to secure them. If ship-
ping lines are allowed to rent containers at places where they currently experience
a shortage, and drop off containers at places where they currently experience a sur-
plus, the ECR could be reduced globally (Braekers et al., 2011). Furthermore, it
could also help optimize repositioning decisions on a regional level by expediting the
introduction of containers in cases of abundance and/or shortage. However, the cost
savings associated with container leasing is affected by the terms and conditions set
by leasing companies. There is a high probability that leasing companies will face
surpluses and deficits on similar locations as shipping lines. In order to avoid this,
leasing companies could limit the number of drop offed containers each month at a
specific location. They could also impose charges related to pick-up and drop-off for
certain locations.
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Methodology

This chapter presents the methodology used for this project. The research approach
is described briefly and followed by both research strategy and design. Finally data
collection, analysis and research quality are brought up.

3.1 Research Approach

This report consists of literature studies that forms the basis of a frame of reference.
The findings from the literature review have in its turn been complemented by
empirical findings, in form of interviews. An analysis has then been performed, based
on the frame of reference and empirical findings. After making the analysis, the
report culminates in a discussion and conclusion. A reference list from the supervisor
was handed to the authors in the beginning of the project, which facilitated the start-
up process. However, relevant literature to the subject were also found through
searches in the database Summon, provided by Chalmers University of Technology,
and the search service Google Scholar. The literature studied in this report mainly
concerns areas such as empty container repositioning, the container transport chain,
ocean container transport, container logistics, liner shipping networks, container
management etc.

3.2 Research Strategy

Research methods can be divided into two different sections depending on how the
collected information is processed and analyzed. If the information is based on mea-
surements, statistical analysis and processing methods, the research is considered to
be quantitative in its orientation (Patel and Davidson, 2011). If, on the other hand,
the information is based on interviews and own analysis (observations), the research
is considered to be qualitative in its’ orientation. The orientations are often pre-
sented as two end points on a continuum, in other words incompatible, which is not
the case in practical research (Patel and Davidson, 2011). On the contrary, a com-
bination of the two orientations can make up for the weaknesses of each orientation,
thus strengthen the research work (Bryman and Bell, 2011).

Several studies regarding ECR have already been made. However, most of it has been
based on a quantitative research strategy, meaning the problem has been described as
an allocation problem and thus solved with mathematical formulation. For example,
Crainic et al. (1993) developed dynamic and stochastic models for the allocation of
empty containers while Olivo et al. (2005) develop a mathematical programming
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approach for empty container management. Additionally, Dong and Song (2009)
use an algorithm based on Genetic Algorithms (GA) and Evolutionary Strategy
(ES) in order to simultaneously optimize ECR and the container fleet size. This
master thesis has instead mainly been qualitative in its’ nature, since the information
was collected through interviews and based on own analysis. The aim has been to
increase the understanding on how ECR can be reduced by identifying possible
solutions and how they can correlate with identified barriers.

3.3 Research Design

Case study is a common research method which can be used in most scientific
studies (Ejvegard, 2009). According to Patel and Davidson (2011), an organization
or an individual can be classified as a "case" where the survey is based on a holistic
perspective. The purpose of a case study is to be able to say that the case being
studied represents reality. This is done by focusing on a small part of a large process,
using the selected "case" to describe reality (Ejvegard, 2009). In order to get a clear
picture of the case, information of various kinds is usually collected, which means
that several data collection methods, such as observations and interviews, can be
combined (Patel and Davidson, 2011).

This master thesis has been analyzing ECR from a societal perspective, leading
to reduced ECR for the entire container transport chain. As a consequence, the
movement of containers on a regional and local level in Sweden was studied. The
movement of containers contains several actors, such as shipping lines, 3PLs, ter-
minal operators and transport operators. Hence, this study has consisted of a case
study, examining actors involved in the movement of containers.

3.4 Data Collection

There are different ways to gather information to answer a question, and some
examples are interviews, surveys and observations (Patel and Davidson, 2011). It is
difficult to emphasize one technique over another. To get the best result the choice of
data collection method should instead be based on the resources and time available
(Patel and Davidson, 2011). Furthermore, Yin (2009) emphasizes the importance
of using multiple sources of evidence when conducting a case study, also known as
triangulation. When triangulating data, different sources of evidence are being used
to support the events or facts of the case study.

This study has collected information primarily through interviews with actors man-
aging containers. Shipping lines have been in focus, but input from 3PLs, terminal
operators and transport operators have also contributed with valuable information.
This in turn, has created an understanding of how today’s working methods affect
the empty movement of containers in a larger perspective. The interviews carried out
are mainly characterized as semi-structured interviews. This has allowed questions
to change from one interview to the other based on information emerged in previous
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interviews. These types of interviews are, according to Yin (2009), associated with
a qualitative research strategy.

An interview guide, with a list of questions related to the subject, has been made in
advance in order to prepare for the semi-structured interviews. The interviews were
conducted face-to-face, over the phone or through e-mail. Since the goal was to have
two rounds of interviews, two interview guides have been made. Interview guide one
was based on previous literature about ECR and can be found in appendix A. Based
on the findings from interview one and previous literature an excel file with potential
solutions for reducing ECR was made (see appendix B). This excel file was sent out
to the respondents in advanced and formed the basis for the discussion in interview
round two. Hence, the questions in interview guide two was based on this excel file
(see appendix C). Some questions in the interview guides have also been changed
to better suit the interviewed actor. The semi-structured interviews was believed to
be favorable in this project. They allowed more open interviews where the respon-
dents was able to elaborate on his/her answers. This has provided the project with
valuable primary data and has formed the basis of which new contribution to the
subject has been provided.

In order to define the potential of each solution, the results from the excel file was
analyzed in combination with the information gathered from the second interview.
The respondents were asked to rank each solution from 1-10, with 10 being the high-
est number, both in term of feasibility to implement and impact for reducing ECR
(see appendix D). Based on this result, the authors were able to prepare the second
interview with each actor, discussing their estimations of each solution. The find-
ings from the second round of interviews resulted in a matrix, made by the authors,
with axis ranging from low to high regarding feasibility to implement a solution and
impact for reducing ECR. These two dimensions are focusing on the system at large
and not just a single actor’s potential in implementing a solution. Each solution
was then qualitatively placed within the matrix by the authors.

3.4.1 Involved Actors

Table 3.1 is a compilation of companies interviewed in this report. The table includes
what actor group the companies belong to and what position the respondent from
each company has. To be able to use the information gathered from the interviews,
the companies are anonymous when presenting the findings. Instead of mentioning
the company names, their role in the container transport chain will be presented.
As an example, if CMA-CGM has stated something it will instead be presented as:
A shipping line mentioned... Thus, it might as well be Greencarrier who said it, and
who said what is impossible to figure out.
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Actor Company Respondent’s position
group
Shipping CMA-CGM Logistic Manager
lines Greencarrier CEO for liner services
Maersk Operations Coordinator
3PLs DB Schenker Key Account Manager
DHL Director of Ocean Freight
Transport | Green Cargo Strategic Account Manager
operator Salesman
Terminal Eskilstuna Logistics Logistic Developer
operators Jula Logistics Freight Manager
Lundby Container Service | Depot Manager
Port of Gothenburg Senior Manager Business
Development

Table 3.1: Summary of companies interviewed and respondent’s position.

3.5 Research Analysis

To analyze the collected data and the literature of this report, an iterative process
has been used. Literature review has been made to collect the foundation of the
frame of reference. The frame of reference has then, except from increasing the
knowledge of the subject, formed the basis of the first interview guide. A first round
of analysis has been made after the data collection, where similarities and differences
between the collected data and the theory have been analyzed. In the second round
of analysis, the framework has been expanded in response to the collected data
which later have formed the basis for the second interview guide. The third round of
analysis includes new data collection and depending on the findings, the last analysis
has resulted in the development of correlating barriers and possible solutions, and
the potential of each solution.

In order to answer research question one and two, each actor has been analyzed
separately, before the results were merged and the entire chain of actors was analyzed
(as a whole). Research question three, on the other hand, has been analyzed by
categorizing the retrieved data into different clusters.

3.6 Research Quality

This report has, as already mentioned, been of qualitative nature. According to
Bryman and Bell (2011), the easiest way to confirm the quality of a qualitative
study is to look at its’ trustworthiness. Trustworthiness further consists of four
criteria: credibility, transferability, dependability and confirmability.
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3.6.1 Credibility

Credibility is used to ensure that respondents’ answer correlates with the interview-
ers’ perception of the answer (Bryman and Bell, 2011). In this report, the credibility
has been ensured by interviewing different actor groups within the container trans-
port chain. To strengthen the credibility further, people at different companies and
with different professions was interviewed. During each interview, the respondent
was informed of how the gathered information would be used and that anonymity
was promised. This will, according to Yin (2009) lead to untwisted answers. How-
ever, one thing that potentially affects the credibility negatively is that each actor
group contain a different amount of actors. This study consists of three shipping
lines, two 3PLs, four terminal operators and one transport operator. Since terminal
operators contain most actors, they have the greatest possibility to influence the
outcome of the study, even though they might not be the most important, or influ-
ential, actor group. Furthermore, the study was supposed to contain two rounds of
interviews with all involved actors. However, halfway through the study the pan-
demic Covid-19 hit the world, affecting some actors’ ability to participate in the
second interview. This resulted in that the second round of interviews only included
five out of ten actors.

3.6.2 Transferability

Transferability in qualitative studies refers to their possibility to be applied in a
general context or in a similar context, at another time (Bryman and Bell, 2011).
This report has been using detailed information from the interviewed respondents.
This can potentially make it hard to apply the findings from this report more gener-
ally. However, as the findings is compared to previous research, most of the findings
usually match the literature, proving that the findings is of general nature. A de-
tailed description regarding both nodes and actors have been provided in order to
strengthen the transferability of this study. However, the container transport chain
is characterized by a complex environment with actors performing similar tasks. For
example, an actor described as a 3PL in this report could potentially be seen solely
as a forwarder in another report. Hence, making a similar study would probably,
due to the many detailed answers and complexity of the chain, result in a slightly
different outcome than in this report.

3.6.3 Dependability

Dependability in a qualitative study would, according to Bryman and Bell (2011),
imply that peers validate that the research process has been followed correctly. To
facilitate this, it is essential that documentation of all phases in the research process
is made. To strengthen the dependability of this research, the gathered information
was recorded, stored and visualized in the most accessible way. The interviews were
transcribed and the material was categorized for each actor in order to facilitate a
comparison between different actor groups. The research process was also compiled
in a Gantt-scheme to be able to see when different moments was performed. The
information gathered, was analyzed by supervisors from both Chalmers and SSPA
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throughout the report. Important to mention here, is that the supervisor at SSPA
was changed halfway through the report. This resulted in difficulties to proceed as
planned and a new approach had to be established to continue the report. A peer
review with other students has also been performed to strengthen the dependability
of this research.

3.6.4 Confirmability

Confirmability of a study is determined by how much the authors’ personal values
influence the collected information (Bryman and Bell, 2011). To increase the con-
firmability in this report, thus reducing the authors’ personal value, information
regarding drivers, barriers and possible solutions have been discussed with supervi-
sors throughout the report. The gathered material from the interviews will also be
handed to the supervisor at SSPA when finished. However, this person will not be
able to validate the material before this report is published, but will instead be able
to use the information in future research.
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4

Findings & Amnalysis - Drivers &
Barriers

This chapter presents actor groups involved in this report. Furthermore, drivers and
barriers for reducing ECR. are presented.

4.1 Actor Groups

In this section, a short introduction of all companies involved in this project will be
presented. They are presented as different actor groups to facilitate the understand-
ing of their role in the container transport chain. The introduction includes a short
summary of each company and the respondent’s position at the company.

4.1.1 Shipping Lines

CMA-CGM is a family owned shipping line with headquarters in Marseille, France.
The company is currently ranked as the fourth biggest shipping line in the world
(Alphaliner, 2020). The office in Gothenburg is responsible for the Scandinavian
market, which includes Sweden, Norway and Denmark. CMA-CGM distinguish it-
self from competitors in the Scandinavian market thanks to the company’s focus on
short-sea shipping, which lets them compete with inland transport operators (rail,
road etc.). As a shipping line CMA-CGM owns both their own vessels and contain-
ers. The person interviewed at CMA-CGM works as a Logistic Manager and has
operational responsibility for the Scandinavian market, which includes intermodal
logistics, customer care as well as operations management. Regarding ECR the re-
spondent leads an equipment team of five people in Gothenburg which is responsible
for handling and transportation of empty containers.

Greencarrier Liner Agency, with headquarters in Gothenburg is one of the compa-
nies that has been interviewed. Greencarrier Liner Agency act as agent on behalf
of Evergreen Line, which is one of the biggest shipping lines in the world. Ever-
green Line owns both containers and vessels and as Evergreen’s agent, Greencarrier
Liner Agency handle all activities on behalf of Evergreen Line within Scandinavia,
Finland and the Baltics. As representative for Evergreen Line they organize trans-
portations based on door-to-door, port-to-port, port-to-door and door-to-port (see
section 2.1.6). The respondent at Greencarrier Liner Agency Sweden AB is the CEO
with more than 20 years of experience in the field. As a CEO, the respondent have
a strategic point of view when looking at ECR.
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Maersk is the largest shipping line in the world (Alphaliner, 2020). In addition to
maritime transport, the company offers other type of logistic services such as storage
of containers, inland transportation and custom clearence. Hence, the company can
be seen as an integrated logistics company trying to simplify their customers’ supply
chain. However, in this report the company will be analyzed from a shipping line
perspective. As a shipping line, Maersk owns their own containers and vessels. The
respondent at Maersk works as an Operations Coordinator, which means having
overall responsibility of the flow of empty containers in and out of Scandinavia. In
other words, the respondent has to make sure the right type of container is in the
right place at the right time and to the right cost.

4.1.2 Third Party Logistics

As a 3PL, DB Schenker organize door-to-door transportation of containers for their
customers. They are responsible for road transportation themselves, as they own
their own trucks, the rest, however is outsourced to other transporting actors. DB
Schenker is owned by the German state but acts as a global logistics provider by link-
ing transporting actors around the world. The interviewed person at DB Schenker
works as a Key Account Manager and has worked there for 20 years. In this role,
the respondent works with multiple clothing companies, leading to responsibility of
the flow of goods between Asia, where the goods is produced, and Sweden.

DHL is a 3PL, responsible for door-to-door, port-to-door and door-to-port trans-
portation. Considering container movements, DHL buys the transport service from
shipping lines and transport operators while they manage consolidation and plan-
ning of transports themselves. Most of the import to their customers comes from
Asia while the export is world wide. The person interviewed is responsible for the
sea division and has had the role as Director of Ocean Freight for 6 years. However,
the respondent has been working at the company for almost 16 years.

4.1.3 Transport Operators

Green Cargo is a state owned limited company with focus on movement of goods.
They specialize in rail transportation between ports and dry ports but offers road
transports as well, which makes them able to perform door-to-door transportation.
The company owns their own freight trains. Since they are state owned, they have
access to a large part of the Swedish rail network and that make them stand out
from their competitors who only traffic commuter trains from point A to point B.
Green Cargo is the biggest actor within rail transportation in Sweden with 58% of
the total market (Green Cargo, 2019). The company performs both domestic as well
as cross-border delivery of goods and have multiple partners within Europe. Two
respondents contributed with information to this report. Respondent one works as
a Strategic Account Manager and is as such responsible for intermodal transports.
Respondent two works with sales but has previous experience from shipping lines,
with focus on short-sea shipping, where the respondent worked for 13 years.
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4.1.4 Terminal Operators

As the owner of a dry port, Eskilstuna Logistics is one of the interviewed terminal
operators in this report. The company is owned by Eskilstuna municipality, which
goal is to facilitate for new businesses to establish in the area. Eskilstuna Logistics
acts as a node in the network between a port and an importer/exporter, with trains
transporting containers to and from the ports and trucks transporting containers
to and from the importer/exporter. The shipping lines store empty containers in
depots at the dry port and a hired operator performs all the physical lifts of con-
tainers. The respondent has worked as a logistics developer at the company for 6
years and is responsible for intermodal transports to and from the dry port.

The Port of Gothenburg, which is part of the City of Gothenburg, is the owner of
land and infrastructure at the port. The operative functions are outsourced to other
actors, and instead Port of Gothenburg’s primary task is to maintain and develop the
port to increase its’ competitiveness and attractiveness to importers and exporters.
They are also responsible for the leasing of depot space to shipping lines at the port.
This makes them a port authority. However, in this report they will be presented
as a terminal operator to facilitate the possibilities for comparison between actors
in this actor group. The authors admit that this may not be entirely correct. The
respondent at Port of Gothenburg is a senior manager within business development
and has worked at the port for the last 12 years.

Jula is a family owned wholesaler with headquarter in Skara, Sweden. The company
has department stores in Sweden, Norway and Poland and imports a large part of
its products from Asia. As the company has grown, focus on logistics has increased
which led to the introduction of Jula Logistics AB, which is an independent company
under Jula Holding AB. Jula has, from an empty container perspective, contributed
with the perspective of an importer (or end customer). However, both in the inter-
view and in this report most focus have been on Jula Logistics AB and their work
with ECR. Jula Logistics owns a dryport located in Falkoping which has direct con-
nection with the port in Gothenburg through rail. A depot of empty containers
exists at the dryport. Jula contribute with storage areas and seeks collaboration
with shipping lines for storage of empty containers. The person interviewed at Jula
Logistics works as a Freight Manager and as such the respondent is responsible for
the coordination of incoming and/or outgoing goods.

Lundby Container Service (LCS) is a terminal operator located just outside the
port of Gothenburg. In addition to acting as a depot for storing containers, LCS
also works with maintenance of containers by inspecting and repairing them. Their
customers are major shipping lines but they also have customers in the form of
goods owners that lease containers from them. Accordingly they are the owners of
some containers but it will be neglected in this report when analyzing ECR. The
interviewed person at LCS is the Depot Manager which has worked at the company
for almost 30 years. In the role as a Depot Manager the respondent is responsible
for the daily work at the depot.
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4.2 Drivers for Reducing Empty Container Repo-
sitioning

In the following sections, the literature is presented in relation to the empirical
findings extracted from the interviews. Analysis are made to reflect on similarities
and/or differences between the two. Table 4.1 consists of a list of the drivers and
where the information originates. Empirical data refer to number and type of actor
discussing each driver whereas literature refers to which authors that are discussing
them.

Drivers Empirical Literature
data
Financial All actors Kristiansen (2010)

Olivo et al. (2005)
Konings (2005)
Environmental | All actors Braekers et al. (2011)
Song and Xu (2012)
Olivo et al. (2005)

Table 4.1: Compilation of drivers for reducing ECR

4.2.1 Financial

When being asked about drivers for reducing ECR, all actors arrived to the same
conclusion, and hardly surprising they all mentioned financial drivers as the main
motivator. As the owner of containers, shipping lines are the ones carrying the cost
of moving empty containers (see section 2.1.3). The representative from one shipping
line stated that a container costs money as soon as it is empty and not loaded with
goods. The costs associated with ECR is supported by previous research done by
Kristiansen (2010), Olivo et al. (2005) and Konings (2005) as seen in section 2.3.1.
They all found that billions of dollars are spent every year on moving empty con-
tainers in the world. One of the biggest driver to reduce ECR, for actors within the
container transport chain, is therefore indicated to be of financial nature (see figure
4.1). The representative from another shipping line further described how the trans-
port industry, in general, is characterized by very low margins. Closing a deal that
generates a profit margin of three percent at the bottom line should be considered
as a victory for companies in this industry. This can be compared to companies
in the manufacturing industry who often reaches a profitability of 25 percent, as
mentioned by a shipping line. Thus, every dollar saved will contribute to increased
profitability, and reducing the number of empty containers being repositioned will
reduce costs associated with handling and transportation of these containers.
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Moving Costs Drlver‘ for
empties money reducing
ECR

Figure 4.1: Ezplanation of financial driver for reducing ECR.

Actors within the container transport chain are affected differently when it comes to
ECR and transport operators are a great example of that. They are dependent of
companies owning containers (shipping lines) since they are the ones placing orders
with transport operators. Hence, for transport operators it does not really matter
if the train/truck is loaded with laden or empty containers, they get paid anyway.
The important thing for them is instead the number of units transported on each
train/truck. However, this does not make transport operators neutral when it comes
to ECR. In an interview with a representative for a transport operator, it appears
that they make more profit transporting laden containers compared to transporting
empty ones, as explained in figure 4.2. Thus, transport operators still have an incen-
tive to reduce ECR although it might not be as great for them as for other actors.
The same argument can be applied to other actors within the container transport
chain. For example, as mentioned by all shipping lines, they also get paid when
transporting empty containers for competitors. Hence, the service they perform can
be compared to the ones performed by transport operators.

Earns money Earns more Driver for
moving money reducing
empties moving laden ECR

Figure 4.2: Ezxplanation of financial driver for reducing ECR.

4.2.2 Environmental

As mentioned by Braekers et al. (2011), Song and Xu (2012) and Olivo et al. (2005)
in section 2.3.2, the environmental impact is reduced as the transports of empty
containers are reduced. Thus, in addition to the financial driver, a reduction of
ECR can be seen as an environmental driver as well. This is supported by all
actors interviewed in this report, as they mention the environmental driver as an
important aspect. However, the subject of ECR often got lost when this question
was asked to the respondents. Instead, most actors talked about how they try to
develop the transport mode itself to reduce their environmental impact. As an
example, shipping lines try to develop larger and better vessels that are able to
carry more goods and run on less fuel. Most actors eventually had to admit that in
comparison to the financial driver, the environmental driver is mostly overshadowed
when talking about ECR. As long as the actors make money on transporting an
empty container, the environmental perspective is disregarded. Worth mentioning,
however, is that one of the 3PLs in the last years has seen a change in customer
behavior as customers have increased their environmental awareness. Reducing the

35



4. Findings & Analysis - Drivers & Barriers

carbon footprint is therefore a way for this company to be competitive and gain
customers (see figure 4.3). However, most actors say that the way to gain customers
is to offer the lowest price on the market as most customers, up to this point, do
not pay extra for the environment.

Moving More

Reduced . Driver for
fewer attractive .
A — carbon — to —>  reducing
cmply footprint ECR
containers customers

Figure 4.3: Ezxplanation of environmental driver for reducing FCR.

4.3 Barriers for reducing empty container reposi-
tioning

In the following sections the literature is presented in relation to the empirical find-
ings extracted from the interviews. Analysis are then made to reflect on similarities
and/or differences between the two. Table 4.2 consists of a list of barriers and where
the information originates. Empirical data refer to number and type of actor dis-
cussing each barrier whereas literature refer to which authors that are discussing
them.
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Barriers

Empirical data

Literature

Trade Imbalance

All actors

Boile et al. (2004)
Braekers et al. (2011)
Engstrom and Matsson
(2015)

Olivo et al. (2005)
Trafikanalys (2019)

Technical Imbalance

Shipping line x2
Terminal operator
Transport operator

Santén et al. (2018)
Song and Dong (2015)

Dynamic Operations

Terminal operator

Song and Dong (2015)

Blind Spots

Shipping line

Boile et al. (2004)
Song and Dong (2015)

Strategies and Opera-
tional Practices

3PL

Shipping line
Terminal operator x2
Transport operator

Brackers et al. (2011)
Lam et al. (2007)

Song and Dong (2015)
Theofanis and  Boile
(2009)

Container Fleet Size

Shipping line x2

Braekers et al. (2011)
Dong and Song (2009)
Song and Dong (2015)

Number of Actors

3PL
Shipping line

Transporteca (2020)

Contracts

Shipping line

None

Uncertainty Factors

All actors

Di Francesco et al. (2013)

Song and Dong (2015)

Table 4.2: Compilation of barriers for reducing ECR

4.3.1 Trade Imbalance

Trade imbalance in Sweden is mentioned as the biggest reason behind ECR by all
actors involved in this study. This is in line with previous research done by Boile
et al. (2004) and Olivo et al. (2005), affirming that trade imbalance is the main
reason behind the existence of ECR. However, both shipping lines and 3PLs point
out that Sweden, in general terms, has a pretty good balance between import and
export. This might seem a bit contradictory to figure 2.3 in section 2.4.1, showing
import /export of containers in different regions of Sweden. However, the representa-
tive from one of the 3PLs explain how trade imbalance instead occur between local
regions, such as ports. For example, the port in Halmstad is mentioned as an import
area due to the fact that Biltema (a Swedish retailer) has its’ central warehouse in
that region. Ahus, on the other hand, is mentioned as a port with large export. In
Ahus the famous Swedish liquor brand Absolut Vodka has its factories and head-
quarters. This type of local trade imbalance have been described in the literature
by Braekers et al. (2011) who used the term "regional trade imbalance". According
to the authors, regional trade imbalance include ECR on a small geographical area
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between actors, such as local ports and inland depots. Thus, the example given by
the 3PL above is not a new phenomenon but rather something that has been studied
before.

Another reason for the trade imbalance between different regions in Sweden is men-
tioned by a terminal operator, a transport operator and a shipping line. They all
state that Sweden’s geographical layout, with most of its population in the south
and most of its industry in the north, is an underlying factor. This is supported
by Engstrom and Matsson (2015) in section 2.4.1, who stated that foreign trade
is heavier in the southern part of Sweden. The reason for and the cause of trade
imbalance is explained in figure 4.4.

Mismatch in
demand of Trade imbalance Barrier to
import /export reduce ECR

in certain areas

Figure 4.4: Explanation of how mismatch in demand can be a barrier to reduce ECR.

4.3.2 Technical Imbalance

Technical imbalance occur because demand of different containers exists (Song and
Dong, 2015). When the respondents were asked the question why ECR exists, tech-
nical imbalance was one of the most common answers except from trade imbalance.
In the interviews, a transport operator and a shipping line mentioned that there is
an existing imbalance of 20ft and 40ft containers at some ports today, and highlights
the port of Gothenburg as an example. This imbalance is described in the literature
by Santén et al. (2018), who stated that the port of Gothenburg imports more 20ft
container (compared to what it needs for export) and exports more 40ft containers
(compared to what it imports) (see section 2.4.1). Hence, there is a need for ECR
in the port of Gothenburg. Furthermore, the respondent from a terminal operator
explained that it is up to each respective shipping line or goods owner to choose
a container size that best fits the goods being shipped. Thus, other actors in the
container transport chain, such as ports, terminals or transport operators cannot
affect the type of container transported.

Another example of why technical imbalance exists is mentioned by a shipping line.
They clarify that containers carrying garbage from the United Kingdom to Sweden,
cannot be reloaded with clothes because of the smell. This can consequently, accord-
ing to them, result in a deficit of containers in an area, even though the right kind
of containers, in reality, are available. This is supported by Song and Dong (2015),
stating that areas with insignificant trade imbalance still have to perform ECR due
to a mismatch in customer’s demand and empty containers available (see section
2.4.2). Figure 4.5 explains this connection. Even if the right type of container is
empty and available it does not match the requirement for the exporting customer
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(in this example the company exporting clothes).

Mismatch
in customer
demand
and type
of empty
containers
available

Technical Barrier to
imbalance reduce ECR

Figure 4.5: FExplanation of how mismatch in demand and available container types can
be a barrier to reduce ECR.

4.3.3 Dynamic Operations

The dynamic operations within the transport sector and the periodic trade imbal-
ance it creates is mentioned as a barrier for reducing ECR, by Song and Dong (2015)
(see figure 4.6). This was not mentioned directly as a barrier for reducing ECR by
the respondents. However, as all actors mentioned trade imbalance as a barrier,
they might not have differentiated between the two barriers but considered them to
be one and the same.

Dynamic Pg;c()i(ilc Barrier to
operations ) reduce ECR
imbalance

Figure 4.6: Ezxplanation of how dynamic operations can be a barrier to reduce ECR.
The figure is developed from the concept described in section 2.4.5.

4.3.4 Blind Spots

Blind spots occur when owners of containers (shipping lines) do not know where
their containers are located (see section 2.4.4). One of the shipping lines supports
the fact that they usually do not know the location of a container after it is handed
over to a transport operator. One way to possibly remove the blind spot for shipping
lines is to increase tracking of containers throughout the whole transport chain (see
section 2.1.2). Song and Dong (2015) further explain that the lack of real-time status
and location of containers is a problem for shipping lines to reduce ECR, which is
further explained in figure 4.7. This statement is however, not supported by the
shipping line. They believe that the implementation of some sort of GPS for all
containers would be very expensive and they do not see a result that would benefit
the reduction of ECR. For them, the only relevant information about the container
is: Who is responsible for it? By knowing this, they can charge the responsible actor
if it is not returned on time. Consequently, the findings done by Song and Dong
(2015) is different from the empirical data in this report. The interview with the
transport operator did not indicate problems regarding lack of visibility of containers
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from their side. However, no interview was conducted with a transport operator
performing road transportation. The empirical data consequently lacks information
if increased visibility of containers’ location would reduce ECR, as mentioned by
Boile et al. (2004).

Lack of N
container Blind spots darrle;ECoR
visibility reduce

Figure 4.7: Ezxplanation of how blind spots can be a barrier to reduce ECR.

4.3.5 Strategies and Operational Practices

Shipping lines are the ones controlling the movements of empty containers, and
depending on how they formulate and follow their own strategies and operational
practices, ECR will be affected negatively and/or positively (Song and Dong, 2015)
(see section 2.4.5). Furthermore, a company’s planning level can be divided into
three different levels; strategic, tactical and operational, which all can help improve
ECR (Braekers et al., 2011; Lam et al., 2007). Finally, strategies for ECR can be
divided in regional /local, interregional and global levels (Theofanis and Boile, 2009).
In this report, the assumption that the strategic planning level and the global ECR
strategy are interrelated is made, due to the fact that they both handle long-term
decisions. The tactical and operational planning level is, in similar way, assumed
to be interrelated with regional /local and interregional ECR strategies due to their
short- and mid-term decisions.

While conducting the interviews, three examples of performing ECR as an eco-
nomically feasible action were mentioned (high storage and reparation costs, low
transport price, variation in demand for seasonal goods). Analyzing these examples
as strategies for ECR, as mentioned by Theofanis and Boile (2009), can indicate
that actors within the container transport chain performs ECR if it is worth it. The
financial part of a company’s strategies and operational practices therefore acts as
a barrier for reducing ECR. Below, the three examples are presented, proving that
economical factors influence a company’s strategy, which in turn affects ECR.

While interviewing one of the terminal operators, they discussed the behaviour of
shipping lines as a barrier for reducing ECR. This terminal operators store contain-
ers, but they also have the possibility to inspect and repair containers. According to
them however, shipping lines rather send empty containers to be stored or repaired
at their own depots in other parts of Europe. This is done first and foremost because
it is cheaper to store and repair containers at their own depots, but also because
it usually benefits shipping lines to store containers where the frequency of use is
greater, which it usually is outside of Sweden. Thus, the barrier is that savings to
store and repair a container at another location is greater than the cost of mov-
ing an empty container, see figure 4.8. From a financial perspective it is therefore
economically justifiable to act in this way for a shipping line, although it results in
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increased ECR. This proves that shipping lines” ECR strategies, on a global level,
affect the movement of empty containers from Sweden to major port cities in Europe.

High
storage and .
. Economically i

reparation justifiable to Barrier to

costs at . reduce ECR

move empties
external
depots

Figure 4.8: Explanation of how costs at external depots can be a barrier to reduce ECR.

One of the biggest barriers to ECR is the low price for the transportation of a con-
tainer. The representative from a 3PL describe how the price of shipping a container
from Asia to Europe has been cut in half since the 80’s and nowadays costs less than
207000 SEK. The same 3PL estimated that the commodity value in a single con-
tainer roughly equals to 17000000 SEK, which implies that transportation costs for
an empty container almost can be neglected. Hence, it is economically justifiable
for shipping lines to perform ECR. A transport operator share the same view, and
representatives from the company admits that, in the end, everything is controlled
by the price. According to them, if an exporter is in great need of a container in
order to export goods, they will pay for ECR without hesitation. The connection
of how the low transport price can be a barrier to reduce ECR is seen in figure 4.9.
This supports the ideas mentioned by Theofanis and Boile (2009) in figure 2.4. If an
actor consider the movement of a container to be accommodated between the lines
in this figure, ECR will be performed according to the ECR strategy. This is further
enhanced by the representative from one of the terminal operators, who acknowledge
that there is money to be made when dealing with ECR. According to this person,
some actors in the container transport chain gets paid to transport empty containers.

Economically
justifiable to
move empties

Barrier to
reduce ECR

Low trans-
port price

Figure 4.9: Ezxplanation of how the low transport price can be a barrier to reduce ECR.

One aspect that can make the reduction of ECR difficult is speculation in demand
of seasonal goods (see figure 4.10). The representative from a shipping line admits,
that in order to acquire export of seasonal goods, they sometimes need to "gamble"
(or make an educated guess) about when the demand of containers will occur at
a certain location. The fishing industry in Norway is being used as an example
of a big export market in which speculation of demand occurs. Depending on the
time of the year, different types of fish need to be exported. For example, during a
couple of weeks/months a lot of mackerel need to be exported and when that hap-
pens, fishing companies need to have refrigerated containers available to meet the
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demand. These fishing companies are willing pay extra for containers, and therefore
it is easier for shipping lines to make ECR economically feasible, as mentioned by
Theofanis and Boile (2009). According to the same shipping line, the actor that
has containers available for immediate export wins the bidding process. The ship-
ping lines without containers in the area at the right time will consequently lose the
deal. Because of the short time window, it is hard for the shipping lines to match
import and export of goods and instead empty containers are being transported
and stored during a shorter time period in order to meet the demand. The decision
for shipping lines to transport and store containers, in this example, can thus be
described as a tactical strategy due to the involvement of empty balancing strate-
gies on a mid-term horizon, as described by Braekers et al. (2011) (see section 2.4.5).

Variation in

demand of Speculation Moving )
. ; ) Barrier to
containers —— in demand ——> empties to
) . reduce ECR
for seasonal of containers win deals
goods

Figure 4.10: Explanation of how seasonal goods can be a barrier to reduce ECR.

4.3.6 Container Fleet Size

A company’s optimal container fleet size depends on the ratio between owned and
leased containers (see section 2.4.6) (Song and Dong, 2015). Two of the shipping
lines say that they lease containers in order to handle certain peaks in demand (e.g.
Chinese New Year). However, leased containers are usually only used in one-way
trips before being returned to leasing companies. Dong and Song (2009) argues that
the container fleet size and the ECR problem are correlated, i.e. the utilization
of containers can increase by moving empty containers. In other words, a small
container fleet leads to a higher utilization of containers, but at the same time it
increases demand for ECR and thus acts as a barrier to reduce ECR (see figure 4.11).

A small Iggfizzzd Barrier to
container fleet for ECR reduce ECR

Figure 4.11: Explanation of how the container fleet size can be a barrier to reduce
ECR.

When being asked about the decision of owning containers compared to leasing
them, one shipping line says that it is a major strategic decision, which is made by
their parenting company. Hence, the shipping line do not lease one or two containers
in order to cover a transport on a local level between Gothenburg and Stockholm.
Instead, the parenting company conducts a financial assessment based on forecasts
globally and decides how many containers need to be bought and leased. This is in
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line with previous research done by Braekers et al. (2011), who state that decisions
regarding fleet sizing are made on a strategic planning level.

4.3.7 Number of Actors

Actors within the container transport chain perform different transportation services
(Transporteca, 2020) (see section 2.1.6). When analyzing the actors interviewed in
this report, it can be determined that different actors sometimes perform overlap-
ping services. This is proved in section 4.1, where it can be found that a shipping
line, a 3PL and a transport operator, all perform/control door-to-door services.
This indicates that actors probably fight over the same customers, thus acting as
competitors. One of the shipping lines supports the argument and mention that
competitors make it more difficult to match imports with exports, which result in
increased ECR. Furthermore, another shipping line explains that their competitors
naturally are other shipping lines. Actors present on road and rail, however, may
affect shipping lines as they sometimes offer cheaper transportation than shipping
lines, between two destinations. A 3PL supports the argument that number of
actors is a critical barrier to reduce ECR. According to them, an imported con-
tainer transported by them, can be booked for export by another actor after it is
unloaded. This reduce their possibility to match import and export, resulting in in-
creased ECR for them. Number of actors’ impact on ECR is simplified in figure 4.12.

Difficult to
Increased )
. match import .
Number competi- . Barrier to
— . —— with export ——
of actors tion and reduce ECR
) for each
complexity
company

Figure 4.12: Explanation of how number of actors can be a barrier to reduce ECR.

Goods owners importing and exporting goods are also actors complicating the ship-
ping process for shipping lines and 3PLs. One 3PL explains that if an importer and
exporter are located close to each other, having similar need for containers in dif-
ferent directions, a collaboration between them can be established to reduce ECR.
They further acknowledge that there is a lack of communication to establish col-
laborations between goods owners today as they mainly focus on their own supply
chain. A problem for a collaboration, distinguished by the same 3PL, can however
be that goods owners have to export to different destinations while shipping lines
cannot offer transport to both places.

4.3.8 Contracts

During the interviews, contracts are mentioned as a barrier to ECR by a shipping
line. They explain, from a shipping line’s perspective, how contracts with important
clients might force them to transport empty containers. For example, if a shipping
line has promised to export 50 containers for a client but, for some reason, are having
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trouble matching the promised export with the import of 50 containers. Then they
are still obliged to fulfill their contract with their client. Not fulfilling the agreed
parts in a contract could potentially lead to penalty and/or compensation fees, and
the risk of losing a valuable client. Hence, shipping lines have no choice but to trans-
port empty containers to the exporting client. However, entering a contract as strict
as this would probably do more harm than good to shipping lines. Consequently,
this is not a usual situation shipping lines put themselves into. However, no link
between this type of contract and ECR have been found in the literature.

According to a 3PL, the container transport chain is also characterized by short
contracts between transporting actors and their customers. A contract is usually
no longer than 6 months, and sometimes it can be even shorter. Thus, contracts
usually have short expiration dates. The 3PL further explain that this increases
the complexity regarding transporting actors’ operations. An optimization of their
transports performed today, can be ruined tomorrow due to the fact that customers
change transporting actor. Finding areas with an even flow of import and export is
therefore hard to sustain due to customers ability to change supplier of the trans-
porting service. The two ways that contracts act as a barrier to reduce ECR is
explained in figure 4.13.

Promise to
import /export
/ certain number \
Contracts of containers Barrier to
reduce ECR
T, Short expi- Increased
. % .
ration date complexity

Figure 4.13: FExplanation of how contracts can be a barrier to reduce ECR.

4.3.9 Uncertainty Factors

The transport industry is characterized by very low margins, as mentioned in sec-
tion 4.2.1. As soon as something unforeseen happens with a transport, a chain
reaction, that adversely affects the entire chain, is started. Song and Dong (2015)
differentiates, in section 2.4.7, between uncertainty within the actual transport of
containers (weather conditions, congestion and strikes) or the external environment
(political factors, economical factors, and random customer demand). Di Francesco
et al. (2013) take a different approach to the uncertainty problem and mention the
causes as natural or human-generated. However, they all imply that uncertainty
may occur due to human action and natural forces.

One shipping line mentioned bad weather and congestion in big ports outside of
Sweden as two major external issues for late delivery of imported containers. The
late delivery affects the possibility for them to perform street turns as planned and
therefore empty containers have to be transported to exporters to fulfill their need,
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making it a barrier to reduce ECR. This argument is supported by the representa-
tive at one of the 3PLs, who mentioned that they often need to solve problems with
delays, due to weather conditions and congestion, as they occur for their contractors
(shipping lines). The representative at the shipping line also mentioned strikes at
ports as an external factor, affecting the amount of ECR performed. When this
occur, shipping lines often need to re-route their vessels to other ports in order to
reach their customers, which in turn leads to delays in delivery of imported contain-
ers. The connection of the mentioned uncertainty factors and their effect can be
seen in figure 4.14.

Bad weather ™ Delays in Repositioning
Congestion —— delivery of of empties __, Bamierto
imported to meet ex- reduce ECR
Strikes _—"  containers porters’ need

Figure 4.14: Explanation of how bad weather, congestion and strikes can be a barrier
to reduce ECR.

When looking at ECR in Sweden, it is impossible to not compare Sweden’s economy
with other, bigger economies, in the global world economy. As a relatively small
economy, Sweden is dependent on its export. If the export decreases, empty con-
tainers, used for import of goods, need to be sent back to Europe. As an example,
a transport operator mentioned how increased tariffs on steel in the U.S. can affect
steel companies in Sweden and their export. A reduction of exported goods from
Sweden will affect ECR negatively since there will be an abundance of imported con-
tainers, which in turn need to be repositioned abroad. Another example mentioned
by the transport operator is how an overproduction of pulp in China suddenly can
cause a drop in price. Then, Swedish pulp companies will have a hard time selling
their products, even though the quality might be superior, and that will cause a
drop in export as well. These two examples can be related to external factors, as
described by Song and Dong (2015). How the global world economy acts as a barrier
to reduce ECR is explained in figure 4.15.

Can affect Imi)o‘rted
Global world Swedish contaers Barrier to
— —> need repo-
economy export . reduce ECR
: sitioning
negatively
abroad

Figure 4.15: Explanation of how the global world economy can be a barrier to reduce
ECR.

Another external factor affecting the movement of containers, which has been an is-
sue at stake while writing this report, is the Covid-19 pandemic. A pandemic of this
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magnitude affects the world in an extreme way and is therefore difficult to put into
a theoretical context. As it affects both the actual transport of containers as well as
the external environment described by Song and Dong (2015) in section 2.4.7, it has
been assigned a separate paragraph. All representatives interviewed have somehow
mentioned Covid-19 and how it affects their business negatively. The shipping lines
are the ones facing the issue first-hand due to their everyday flow of goods from and
to Asia. When vessels from Asia are canceled (blank sailings) due to the virus, the
number of imported containers are reduced. This in turn, leads to a shortage of
empty containers for Swedish exporters and to solve the problem, ECR is performed
(see figure 4.16). The terminal operators are also affected by the Covid-19 as the
number of containers in the terminal are reduced. One terminal operator mentioned
that they usually store 4000-5000 containers but as the import has decreased, the
number of containers at the depot is reduced to 2000 units. This affect the amount
of work needed at the terminal but is not yet seen as a major problem at the time
of writing. However, this would of course not benefit their business in the long run.

Reduced Increased
) number of ECR to meet Barrier to
Pandemics —— . E— _—
imported exporters’ reduce ECR
containers demand

Figure 4.16: Explanation of how pandemics can be a barrier to reduce ECR.
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Findings & Amnalysis - Possible
Solutions

In this chapter possible solutions for reducing ECR are presented. The different
solutions are then grouped together in different clusters based on their potential
before being compared to each other.

5.1 Possible Solutions for Reducing Empty Con-
tainer Repositioning

In the following sections the literature for possible solutions is presented in relation
to the empirical findings extracted from the interviews. Analysis are then made to
reflect on similarities and/or differences between the two. The sections also presents
challenges associated with these solutions. Based on these challenges, each solution
is given a potential regarding how feasible it is to implement and how big impact
it has on ECR. Finally, an analysis of the correlation between barriers and possible
solutions regarding ECR is presented for each solution. Table 5.1 consists of a list of
all solutions and where the information originates. Empirical data refer to number
and type of actor discussing each solution whereas literature refer to which authors
discussing them.
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Possible Solutions

Empirical data

Literature

Street Turns

Shipping line x3
3PL x2
Terminal operator

Brackers et al. (2011)
Song and Dong (2015)

Collaboration

All actors

Cruijssen et al. (2007)
Sandberg (2007)

Song and Dong (2015)
Vanovermeire et al.

(2014)

Internet-based Systems

All actors

Braekers et al. (2011)
Song and Dong (2015)

Inland Depots

All actors

Boile et al. (2008)
Braekers et al. (2011)
Branch (2006)

Grey Boxes

Shipping line x2
3PL
Terminal operator

Boile et al. (2004)
Kristiansen (2010)

Secondary Uses of Empty Con-
tainers

Shipping line

Boile et al. (2004)

Transport Policies All actors Rodrigue (2020)
Foldable Containers All actors Konings and de Brito
(2008)
Konings (2005)
Tworty Boxes All actors Tworty Box (2020)

Container Substitution

Shipping line

Braekers et al. (2011)

Container Leasing

Shipping line x2

Braekers et al. (2011)

Increased Transport Price

All actors

None

Standardization of Containers

Shipping line x3
Terminal operator

Branch (2006)

GDV (2020)

van Ham and Rijsen-
brij (2012)

Shipper Owned Containers

Shipping line x2
Terminal operator

Manaadiar (2018)

Non-applicable Solutions

Shipping line
Transport operator

None

Table 5.1: Compilation of possible solutions for reducing ECR.

5.1.1 Street Turns

Street turns are a way to transport containers between an importer and exporter
without using a container terminal in between (Braekers et al., 2011) (see section
2.5.1). This will reduce the number of movements for an empty container and con-
sequently reduce ECR (see figure 5.1). All shipping lines and 3PLs interviewed in
this report use street turns as a way to be more efficient and reduce the movements
of empty containers. It is also a way for them to be more competitive as they can
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offer lower price to the customers if they can reduce the distance of transport, as
mentioned by a shipping line and a 3PL. Two terminal operators believe that close
collaboration and transparency between actors have the opportunity to facilitate
the utilization of street turns further. By letting other actors within the container
transport chain know when empty containers are available, they see the opportunity
in reducing the repositioning of them. Based on all this, the solution is assumed to
have medium potential regarding impact for reducing ECR.

Street turns nirer?glecre (if Reduced
ECR
movements

Figure 5.1: Ezplanation of how street turns can reduce ECR.

Braekers et al. (2011) point out tight time windows, finding collaboration partners
and ownership of containers as three major challenges to implement street turns. It
can be argued that Song and Dong (2015) explain the same challenges, although
they formulate the challenges as contractual agreement, importance of matching
time windows, closeness between importers and exporters, and the need for the con-
tainer to be equipped for export goods. One of the shipping lines mentioned the
challenge with finding collaboration partners. According to them, customers’ de-
mand for a certain quality on a container makes it hard to implement street turns.
Even if the right kind of container is available in the area, some customers do not
settle for anything but top quality. The same shipping line also mentioned the
challenge with ownership of containers. As they perform street turns today, they
are the ones responsible if a container is damaged between customers. This is be-
cause they cannot prove where the damage occurred and consequently not charge
the right customer for it. Another shipping line discussed the tight time windows as
a problem as customers have their own schedule to relate to. This makes it hard for
shipping lines to adapt to customer requirements, while still performing street turns.

Other challenges, mentioned by all shipping lines and one 3PL, are the fact that
they work in a changeable and complex environment, and that other actors within
the container transport chain complicate the usage of street turns. According to
these actors, this makes it hard to use street turns between the same customers
every time, and the solution therefore has to be adapted from day to day. Another
interesting thing obtained during an interview with a terminal operator is that street
turns are a solution that would be bad for them. They earn money for handling
and verification of a container’s quality, and this would be reduced if depots is not
used between an importer and an exporter. Based on all challenges related to street
turns, and the fact that the solution is being used today, the solution is assumed to
have medium potential regarding feasibility to implement.

Correlation between Barrier and Street Turns

Street turns can improve shipping lines” and 3PLs’ strategies and operational prac-
tices. The implementation would, as already mentioned, reduce ECR, increase ef-
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ficiency and make actors more competitive. The street turn concept would conse-
quently make a company’s strategies and operational practices more profitable, thus
making ECR less economically feasible.

5.1.2 Collaboration

In the literature, collaboration is defined as a relationship based on trust and open-
ness where involved parties share both risks and rewards (Sandberg, 2007) (see
section 2.5.2). Actors involved in this study share this view. When being asked
about collaboration they point out words like "transparency’, "cooperation", "give-
and-take", and "communication".

Horizontal collaboration has been defined as collaboration between firms on the
same level in a supply chain (Vanovermeire et al., 2014). Furthermore, Cruijssen
et al. (2007) stated that horizontal collaboration was common in maritime shipping
through alliances. All shipping lines involved in this study are part of an alliance.
However, collaboration in an alliance mainly applies to the sharing of vessels, where
members easily can buy storage spots on each others’ vessels. As soon as the vessel
reaches a port, the impression is that the collaboration ends. This is supported in
the literature by Song and Dong (2015), stating that coordination issues are partic-
ularly common in the hinterland transport chain. Furthermore, the authors stated
that increased collaboration was limited due to information asymmetry and a lack
of incentives for collaboration. Two shipping lines believed collaboration between
shipping lines would be illegal due to the free market. Too close collaboration would
lead to cartels, which are forbidden. The same argument is being used by one of the
3PLs regarding horizontal collaboration between other 3PLs.

Vertical collaboration has been defined as collaboration between firms on differ-
ent levels in a supply chain (Vanovermeire et al., 2014). When being asked about
vertical collaboration one of the shipping lines describes the relationship between
themselves and 3PLs as purely customer-related, thus confirming that no such col-
laboration exists today. However, one 3PL believes collaboration between shipping
lines and 3PLs would be possible.

In general, the impression from the interviews with all involved actors is that every-
one is looking after their own interests. They are afraid of sharing information that
might favor a competitor and often comes back to how competitive the transport
industry is. One thing that often gets mentioned when talking about collaboration
is a common [T-system where information can be shared easily. Collaboration could
then be seen as a prerequisite for internet-based systems, which ultimately would
lead to reduced ECR (see figure 5.2). Song and Dong (2015) describes it differently
and according to them, a common internet-based system, operated by a neutral
party, could impact the collaboration between customers, 3PLs, and shipping lines,
which in turn would help facilitate container sharing between actors. Based on this
and the challenges mentioned with horizontal and vertical collaboration, the solu-
tion is assumed to have medium potential regarding impact for reducing ECR while
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having low potential regarding feasibility to implement.

Common
Collaboration )
bot internet- Reduced
etween based ECR
actors
systems

Figure 5.2: Ezxplanation of how collaboration between different actors can reduce ECR.

Collaboration does not solely have to take place between different actors in the con-
tainer transport chain. One shipping line emphasizes the importance of close collab-
oration internally between different departments. The representative describes how
the department of operations work close to commercial departments (e.g. sales de-
partment) in order to reduce the imbalance between import and export in different
regions (ports). For example, if the company has control of export in one port, it
might be beneficial for them to try taking control of the import in that port as well.
This would help simplify the matching between import and export, thus facilitating
the street turn solution, which ultimately would help the company save money in
terms of reduced ECR (see figure 5.3).

Collaboration Increased
1 s Reduced
within own possibility for ECR
departments street turns

Figure 5.3: FExplanation of how collaboration within own departments can reduce ECR.

Correlation between Barriers and Collaboration

Analysing collaboration’s affect on barriers, it can be assumed that the barrier num-
ber of actors can be managed with this solution. The barrier originates from compe-
tition between actors and how this affect their possibility to perform efficient ECR.
Collaboration between actors in the container transport chain would consequently
reduce the competition, and solutions to improve the overall system can be achieved.

Another barrier that collaboration, together with internet-based systems, can man-
age is dynamic operations (see section 5.1.3). The combination of collaboration and
internet-based systems could, as mentioned, potentially increase the information
sharing between actors in the container transport chain, which in turn would clarify
when and where the demand of containers exists. As dynamic operations refer to
periodic trade imbalances, it is assumed that the earlier the information about fu-
ture demand is shared, the easier it is to match the demand with the least possible
ECR performed.
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5.1.3 Internet-based Systems

Sharing information between actors through an internet-based system can reduce
ECR and facilitate the completion of paperwork between an importer and exporter
(Braekers et al., 2011) (see section 2.5.3). Song and Dong (2015) take another ap-
proach to internet-based systems and explain that they are needed to achieve vertical
and horizontal collaboration within a supply chain. However, the findings from all
actors indicate that internet-based systems can help actors share information be-
tween each other and improve utilization of containers, which in turn will reduce

ECR (see figure 5.4).
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Figure 5.4: Ezxplanation of how internet-based systems can reduce ECR.

Braekers et al. (2011) have found that internet-based systems can be challenging to
implement in the container transport chain. This is mainly due to the unwillingness
to share information between actors. A transport operator supports this argument
and mentions that shipping lines do not share information about the location of
their containers to others. One of the shipping lines also mentions that a common
internet system between all actors would be hard to implement due to competition,
and further explains that one way for them to be competitive is to have containers
more accessible than their competitors. Based on this challenge related to internet-
based systems, the solution is assumed to have low potential regarding feasibility to
implement.

Another shipping line takes a more prospective approach to internet-based systems,
by explaining how the technological development helps foster new, and improved,
internet-based systems. As an example, the block chain technology is mentioned.
The same shipping line states that block chain is believed to increase actors’ ac-
cess to real-time information in the future. This way of sharing information will
also increase shipping lines’ possibilities to improve calculations to make better de-
cisions regarding containers. The respondent from this shipping line believes that
block chain will improve more in the future, making information sharing a major
part of the industry. A terminal operator and a 3PL are both positive to increased
information sharing through internet-based systems. They both think that actors
within the system actually can increase their competitiveness compared to actors
not willing to share information. All actors interviewed at least agreed to the fact
that an independent actor should implement and control the internet system used by
the actors. Based on the future potential of a common internet-based system with
increased information sharing between actors and the introduction of block chain
technology, the solution is believed to have medium potential regarding impact for
reducing ECR.
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While the literature usually focus on external internet-based systems as a way to
reduce ECR, the empirical findings in this report point at internal internet-based
systems as well. All actors mentioned that they work in systems that are devel-
oped to facilitate their working tasks and increase efficiency. However, all actors
agree that these systems can be improved. Several actors mentioned how improved
internet-based systems can have a positive effect when performing street turns. As
mentioned, all shipping lines and 3PLs interviewed in this report already have street
turns implemented in their business to sync import and export between their cus-
tomers. According to one of the 3PLs however, shipping lines and 3PLs need to
sync their import and export better to decrease trade imbalance. One way to im-
prove this, mentioned by the same 3PL, a shipping line and a terminal operator, is
to develop internal internet-based systems, containing algorithms calculating this.
The actors want the system to better calculate for possible street turns to decrease
ECR, thus syncing import and export to a greater extent.

Correlation between Barriers and Internet-based Systems

A common internet-based system could help improve collaboration between actors
in the container transport chain. If different actors can share information about
when and where containers are available, this would result in better container uti-
lization and reduced ECR. This is supported in the literature by Braekers et al.
(2011), stating that information sharing leads to improved coordination of different
actors’ container movement, which in turn leads to reduced ECR (see section 2.5.3).
Internet-based systems could in combination with collaboration be seen as a solution
to several barriers mentioned in this study; number of actors, contracts, dynamic
operations, and blind spots.

The barrier number of actors originates from competition between actors and how
this affect their possibility to perform efficient ECR. To reduce this barrier, the ac-
tors within the container transport chain need to be reduced, or the collaboration
between them need to be increased. Internet-based systems could improve the latter.

The barrier contracts might cause actors to be tied up in agreements they cannot
keep, which potentially creates ECR. An internet-based system can allow container
owners to get a better overview of the flow of containers. Getting access to more in-
formation helps the owners to form better decisions and prevents them from making
promises they cannot keep without increasing ECR. Thus, an internal internet-based
system can reduce the risk of entering a contract with bad terms.

Dynamic operations within the transport sector cause periodic trade imbalance and
can thus be described as a barrier for reducing ECR. It could potentially be re-
duced by implementing an internet-based system between importers/exporters and
container owners (shipping lines) to help improve collaboration between the two. If
importers and exporters improve their forecasts and share this with the shipping
lines, they can better prepare when and where it is a demand for containers. The
ECR linked to variations in demand would consequently be reduced to a minimum
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while still resulting in containers being available at the right time.

Blind spots occur when owners of containers do not know where their containers are
located. Furthermore, a lack of container visibility is, according to the literature,
believed to make it more difficult to reduce ECR. If information regarding when
and where containers are available is shared between different actors, ECR could be
reduced. This could be achieved through the implementation of a common internet-
based system.

5.1.4 Inland Depots

As mentioned in section 2.5.4, inland depots refer, in this study, to the storage of
containers in all types of nodes in the container transport chain. Instead of moving
back empty containers to the port after each shipment they could be stored at an
inland depot, which would help reduce ECR, (Braekers et al., 2011) (see figure 5.5).
Furthermore, Braekers et al. (2011) explain that inland depots could lead to sev-
eral benefits, such as reducing costs associated with ECR, reducing empty vehicle
kilometers travelled and increasing buffer capacity for terminals at ports. All actors
involved in this study confirm these benefits and clarify that inland depots already
work as a solution for decreasing ECR in Sweden. Hence, the argument made by
the actors confirms the literature. Based on these benefits, the solution is believed
to have medium potential regarding impact for reducing ECR.

Reduced
empty vehicle
kilometers
travelled

Reduced ECR

Inland depots

Figure 5.5: Ezxplanation of how inland depots can reduce ECR.

According to a shipping line, inland depots could also be seen as a possible solution
to street turns. If shipping lines and 3PLs are having trouble setting up street turns,
inland depots could be implemented in order to store containers until an exporter
needs it, which would help reduce the necessity to transport empty containers back
to the ports. However, two of the shipping lines makes an important point regarding
the number of inland depots. More depots do not automatically lead to an increase
in the number of available containers, instead it divides the existing number of con-
tainers. Hence, in order for inland depots to work, a certain number of conditions
are required according to the two shipping lines: (1) a large flow of containers (high
demand), (2) control of both import and export within a limited geographical loca-
tion, (3) contracts to secure volumes for a longer time period. This is supported by
Boile et al. (2008), who argued that shipping lines demand full visibility and easy
access to their containers and thus might be reluctant to store containers at inland
depots. However, after interviewing all shipping lines, the impression is that they
are positive to the concept of inland depots as long as the number of depots are
kept small and the conditions are met. Finally, Branch (2006) argued that carriers
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would duplicate operating costs if moving into inland depots, which is contradicted
to what Braekers et al. (2011) say (see section 2.5.4). This was not mentioned by
any actor involved in this study and hence it cannot be confirmed or denied. Based
on the conditions related to inland depots, the solution is assumed to have medium
potential regarding feasibility to implement.

Depending on a company’s location and its’ proximity to a port, it might be benefi-
cial to use a dry port and transport containers by rail. According to Rosa and Roso
(2012), a dry port can be seen as an extension of a seaport, where containers can
be stored and maintained (see section 2.1.4). Dryport Skaraborg is mentioned as an
example of how a dry port can be used to reduce ECR by a terminal operator and
a 3PL. The success of Dryport Skaraborg can be linked to the involvement of a few
key actors, both in the start-up process as well as in ongoing, day-to-day operations.
In this particular case, the terminal operator can be seen as the initiator and main
investor to the project since they bought train wagons and invested in infrastructure,
as well as promised to export a certain volume of goods. This in turn, made the
municipality of Falkoping and a 3PL interested in the project. The municipality of
Falkoping owned the land needed for the dry port whereas the 3PL took responsi-
bility for operating trains, finding new customers for the dry port and consolidating
import and export of goods. In order to attract customers in the start-up process
and to demonstrate the long-term nature of the project, the 3PL offered exporting
customers five year contracts. According to the representative from the 3PL, this
project has been defined by 100 percent transparency between all involved actors,
were everyone use a give-and-take approach. This is supported by the terminal oper-
ator, who emphasizes the importance of cooperation and transparency when dealing
with ECR.

Correlation between Barriers and Inland Depots

Setting up an inland depot of empty containers locally can help reduce several bar-
riers related to ECR. The depot acts as a safety stock and can be used when unex-
pected event occurs. Uncertainty factors are described in the literature as something
that delays containers and make them deviate from the plan. It can either be related
to the actual transport of containers or the external environment. No matter the
cause, it creates increased ECR. Having a safety stock of empty containers available
can help reduce the vulnerability of these uncertainty factors.

Dynamic operations within the transport sector cause periodic trade imbalance and
can thus be described as a barrier for reducing ECR. Implementing inland depots
could reduce this barrier. By storing empty containers in depots, when demand is
low, and then use these containers, when demand again is increasing, would reduce
ECR. Instead of moving these containers to other areas when demand vary, they
are accumulated to meet future demand. Implementing this solution would reduce
ECR. However, as mentioned by Song and Dong (2015), dynamic operations favors
ECR as it increases the utilization of the container fleet (see section 2.4.3).
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Shipping lines are the ones owning containers, which makes them in control of the
movement of empty containers. Hence, their strategies and operational practices
regarding ECR can help reduce the overall ECR in the container transport chain.
One way for shipping lines to reduce ECR is to implement inland depots in areas
where street turns are feasible, but perhaps difficult to implement. The empty
containers can then be stored in the depots to wait for a demand.

5.1.5 Grey Boxes

Introducing a common container fleet, thus removing the ownership of containers
for shipping lines, would help optimize the overall container fleet and reduce ECR
(Boile et al., 2004). Representatives from a shipping line, a 3PL and a terminal
operator admit that grey boxes, from a theoretical perspective, would help reduce
ECR. However, two shipping lines argue for the feasibility of the solution in practice.
According to one of the shipping lines, it would be hard to determine who owns the
right to the shared containers and where to ship them. For example, in times of
container shortages, which company is most entitled to use the shared containers?
Is it the company paying most for each container? Or the company that first places
an order? The same type of questions have been raised by Kristiansen (2010), who
stated that a common container portal need to be managed by someone (see section
2.5.5). The shipping line believe that it would require some type of central governing
from an independent organization. The representative from the other shipping line
draws a parallel between the central governing of containers and companies leasing
containers. According to this person, a leasing company’s container fleet can be
seen as jointly owned by everyone and regulated by a central organization who
owns the actual containers (the leasing company). Furthermore, this representative
states that when dealing with leasing companies, the one that pays the most for a
container get access to it. To conclude, the impression is that all actors are negative
and somewhat sceptical to grey boxes as a solution to reduce ECR. Shipping lines
have the strongest arguments and points to the market conditions in the container
transport chain, where containers are their means of competition. Removing the
ownership of containers would limit competition and create a more monopolistic
market, thus breaking the rules of a free market. Based on all challenges related
to grey boxes, the solution is assumed to have low potential regarding feasibility to
implement. However, regarding impact for reducing ECR, the solution is believed to
have high potential due to the optimization of the overall container fleet, see figure
5.6.
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Figure 5.6: Explanation of how grey boxes can reduce ECR.
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Correlation between Barrier and Grey Boxes

Based on the actors’ perspective, grey boxes will be hard to implement as a solution.
However, if the solution could be implemented, it would help overcome the barrier
container fleet size. According to the literature, a company’s optimal container fleet
size depends on the ratio between owned and leased containers (see section 4.3.6).
Grey boxes removes the ownership of containers and forces actors to collaborate
more, in order to utilize a common container fleet in a better way. If implemented
worldwide, this solution would lead to one commonly owned container fleet, which
would eliminate the need for balancing between owned and leased containers. How-
ever, implementing a common container fleet worldwide is very unrealistic. Another,
more realistic option is to implement grey boxes on a smaller scale, in a local region
(for example in Sweden).

5.1.6 Secondary Uses of Empty Containers

Containers can be used to more than just shipping goods (Boile et al., 2004) (see
section 2.5.6). By selling containers as they approach their estimated lifespan, one
of the shipping lines believe ECR can be reduced. They explain that by selling old
containers in a region close to their last voyage, the empty movement to restore or
scrap a container is avoided. Consequently, a reduction of ECR is achieved, although
for one trip only (see figure 5.7). The solution therefore has low potential regarding
the impact for reducing ECR. The shipping line further explains that the market for
old containers is big and that there is no problem for them to sell old containers at
the end of their lifetime. All shipping lines involved in this study say that they sell
their old containers. Based on this, the solution is assumed to have high potential
regarding feasibility to implement.
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Figure 5.7: Ezxplanation of how secondary uses of empty containers can reduce ECR.

Correlation between Barrier and Secondary Uses of Empty Containers
Secondary uses of empty containers can be seen as a solution to manage the barrier
technical tmbalance. Technical imbalance occur, according to the literature, when
there is a mismatch in customer demand and types of empty containers available (see
section 2.4.2). Selling old containers is a way of phasing out old container types,
which would help increase the standardization of containers. In turn, increased
standardization of containers would help reduce the technical imbalance.

5.1.7 Transport Policies

Environmental regulations are a common policy instrument governments can use in
order to influence the transport system, according to Rodrigue (2020) (see section
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2.5.7). However, all actors are doubtful to policies and do not believe regulations,
as described in figure 5.8, is the way to reduce ECR. One shipping line argues that
transporting companies would be the ones suffering the most if, for example, penalty
fees would be introduced as a mean to limit ECR. They further explain how actors
within the container transport chain transfer costs to other actors within the chain.
For example, ports charge rent to shipping lines for storing containers at their ter-
minals. In turn, shipping lines charge rent to 3PLs or inland terminals for handling
and/or storing containers. Thus, the cost is transferred to actors involved in the
container transport chain, and introducing penalty fees or other type of government
regulations would probably not reduce ECR but instead increase costs for some ac-
tors.

Polici )
‘m Oosl.icj?desb N Envn‘onmental_) Penalty fees Reduced
P Y regulations for ECR ECR
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Figure 5.8: Ezxplanation of how transport policies can reduce ECR.

A challenge related to transport policies is the unintended consequences a policy
can lead to. Rodrigue (2020) used the example of ethanol and how it was promoted
through biofuel policies, which caused a surge in global food prices. The same
argument is being used by actors involved in this study. One transport operator be-
lieves, for example, that government policies would hurt Sweden’s primary industry
(steel, forest, automotive etc.), which ultimately contributes to the Swedish welfare
(hospitals, healthcare, home care service etc.) with tax payments and employment.
Instead of implementing restrictions on ECR, they argue that regulations could be
implemented with the objective to transfer more empty containers on rail. In this
way the environmental impact will be lowered, since rail transports entails lower
emissions compared to road transports, even though ECR still exists. Based on this
and the transferring of costs mentioned in the section above, the solution is assumed
to have low potential regarding impact for reducing ECR and low potential regard-
ing feasibility to implement.

Correlation between Barrier and Transport Policies

By introducing penalty fees for ECR, transport policies have the potential of reduc-
ing unnecessary ECR. This would be a way of forcing actors to manage the barrier
strategies and operational practices, in order to make them move empty containers
as short distances as possible.

5.1.8 Foldable Containers

Foldable containers are designed with walls and doors that can be lowered inwards
together with the roof (Konings, 2005) (see section 2.5.8). They can be stacked on
top of each other when they are folded, making up the size of one regular container
and as mentioned by Konings and de Brito (2008), the number of transports to move
empty containers can thus be reduced (see figure 5.9). In this study, an assumption
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that a reduced number of transports result in reduced ECR is made. Based on this,
the solution is believed to have high potential regarding impact for reducing ECR.
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Figure 5.9: Ezxplanation of how foldable containers can reduce ECR.

Previous research, done by Konings (2005), have proven that it is hard to imple-
ment these containers due to increased handling costs, high purchase price and low
durability. These challenges are supported by all actors involved in this report, and
even if none of them have actual experience using them, they still argue that this
solution is impossible to implement due to the challenges. Two of the shipping lines
argue that the moving parts of a foldable container definitely would increase the
risk of damage. They further discuss the risk of a reduced carrying capacity due
to the moving parts. None of the respondents from the shipping lines know the
purchasing price for a foldable container but say that it probably is more expensive
than a regular container, which is supported by the literature. Furthermore, the
terminal operators realize that the handling of foldable containers would increase
their costs. One terminal operator argues that not just handling when folding and
unfolding would increase costs, but also the amount of space that this would require.
Based on these challenges, the solution is assumed to have low potential regarding
feasibility to implement.

Correlation between Barrier and Foldable Containers

Apart from the challenges associated with foldable containers the solution could
be implemented in order to manage the barrier strategies and operational practices.
Since shipping lines are the ones owning containers, they are the ones who could
benefit from the implementation of this solution. By introducing foldable containers
in the container fleet, the number of transportations would be reduced for empty
containers, resulting in less ECR for shipping lines.

5.1.9 Tworty Boxes

Tworty boxes are 20ft containers designed to be combined, creating 40ft containers
(Malchow, 2015) (see section 2.5.9). According to the literature, this solution can
be used to reduce technical imbalance in areas with a mismatch of 20ft and 40ft con-
tainers, resulting in reduced ECR (see figure 5.10). The respondents in this report
believe tworty boxes, theoretically, would be a good solution for reducing technical
imbalance, and thus supports the argument made in the literature. The solution is
therefore believed to have high potential regarding the impact for reducing ECR.
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Figure 5.10: Explanation of how tworty boxes can reduce ECR.

The same challenges, as explained with foldable containers, can be assigned to the
tworty box as well. All actors argue that the carrying capacity would be markedly
reduced when combining two 20ft containers to a 40ft container, due to the notch
created between the containers. Omne shipping line also discussed the complexity
created when merging two containers. What identification number does the "new"
container have? How can the quality of the 40ft container be secured if the 20ft
containers differ in quality? According to the shipping line, these questions would
require a lot of administration to be managed. Based on these challenges, the solu-
tion is assumed to have low potential regarding feasibility to implement.

Correlation between Barriers and Tworty Boxes

Tworty boxes can potentially manage two of the barriers identified in this report,
and as already mentioned, one of them is technical imbalance. The other barrier
it can manage is the container fleet size. Tworty boxes can be used to remove the
correlation between a small container fleet size and a high utilization of a single
container. If containers are able to be combined with each other it can result in a
small container fleet size with a high degree of utilization, but without the need to
increase ECR.

5.1.10 Container Substitution

Container substitution refers to the flexibility of switching between different types
of containers, according to Braekers et al. (2011) (see section 5.1.10). One shipping
line confirms that this solution is being used occasionally to reduce ECR, by using
available containers (see figure 5.11). For example, they might ask a customer if
it is willing to use a 40ft HC container instead of a standard 40ft container, if the
shipping line have run out of standard ones. They further explain that this type of
solution entails challenges and thus becomes difficult to implement. They specifically
mention two things: (1) customers usually require a specific type of container for
their goods, and (2) customers have to carry the (potentially) increased cost for
the "substituted" container. Furthermore, the shipping line talks about how this
solution, when being implemented, usually leads to reduced customer satisfaction.
If a company, for example, promise something they cannot deliver and then offer
a new, more expensive, solution, the customer will not be pleased. The difficulty
of implementing container substitution has been discussed in the literature as well,
where Braekers et al. (2011) stated that certain types of substitution rules regarding
the weight, nature and destination of the cargo needs to be defined and applied by
everyone. The main difference is that actors interviewed in this study focus on
their own costs and reputation whereas the literature focus on defining common
substitution rules for everyone. Because of the challenges mentioned above, the
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solution is assumed to have medium potential regarding impact for reducing ECR.
However, as the solution is being used occasionally by some actors, the solution is
believed to have medium impact regarding feasibility to implement.
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Figure 5.11: Explanation of how container substitution can reduce ECR.

Correlation between Barrier and Container Substitution

When analysing barriers, container substitution can possibly manage the problem
with technical imbalance. By asking customers if they are willing to change their
demands and use a container type that is available, the technical imbalance can be
reduced. However, this requires increased communication and collaboration between
the customer and the company responsible for the transportation of goods.

5.1.11 Container Leasing

Leasing containers instead of owning them, is a way for shipping lines to reduce
their ECR (Braekers et al., 2011) (see section 2.5.11). These containers are used
to transport goods one way, before the leasing company then is responsible for
them again. This supports the argument that ECR can be reduced for shipping
lines if they lease containers. However, it still fails to prove if the overall ECR
is reduced. Braekers et al. (2011) explain, there is a risk that the surpluses and
deficits of containers are just being moved from one actor to another, in this case
from shipping lines to leasing companies. Container leasing might therefore only
reduce ECR for a single actor (see figure 5.12). This could potentially lead to sub-
optimization of the container transport chain where the same amount of ECR still
is performed. When interviewing shipping lines, two of them mentioned that they
lease containers in areas where they have a deficit of containers. One of the shipping
lines also added that this solution have an insignificant impact on ECR due to the
small share of leased containers used by the shipping lines today. Because of this
sub-optimization, the solution is assumed to have low potential regarding impact for
reducing ECR. However, since leasing of containers are available today the solution
is believed to have high potential regarding feasibility to implement.
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Figure 5.12: Explanation of how container leasing can reduce ECR.

Correlation between Barriers and Container Leasing
As a potential solution to the ECR problem, container leasing will obviously affect
the barrier container fleet size since the fleet size consists of both owned and leased
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containers. Having a fleet of entirely leased containers would, from an ECR per-
spective, reduce a transport company’s need to perform ECR. However, as already
pointed out by Braekers et al. (2011) in the section above, container leasing might
just transfer ECR from one actor to another, leading to sub-optimization in the
container transport chain. To ensure the effect on owning versus leasing containers,
further research must be done.

Furthermore, the barrier uncertainty factors could be mitigated through the imple-
mentation of container leasing. In order to cover up for unexpected shortages of
containers, shipping lines can lease containers from leasing companies. In that way,
empty containers will not have to be retrieved before goods can be transported,
which ultimately would help reduce ECR. The leased containers would in this ex-
ample be used as a safety stock.

5.1.12 Increased Transport Price

According to representatives from a transport operator, an increased price for trans-
porting goods could potentially help reduce ECR. Because of the low transportation
cost today, goods are shipped around the globe for handling and processing. As an
example, shrimps from Norway are mentioned. The shrimps are first transported
to Asia for peeling, then they are transported to the Baltics for packaging before
being transported back to Norway, where they are being sold. Thus, an increased
price of transportation might lead to less wasteful transports between countries and
more handling and processing of goods being done in one and the same country.
The representatives further argue that this can be done by increasing the power and
awareness of consumers. For example, if the new Iphone 11 Pro costs 23’200 SEK
in Sweden, the price could be increased by 0,5 SEK to 237200,5 SEK to cover the
increased transportation cost. Hence, an increased price for each product could lead
to increased transport revenues, which in turn could lead to investments in better
transport solutions to reduce ECR (see figure 5.13).
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Figure 5.13: Ezplanation of how an increased transport price could lead to reduced
ECR.

Other actors involved in this study were more reluctant to this idea and found it very
difficult to implement. Two shipping lines mentioned competition as the main chal-
lenge. They both mentioned how a competitor, offering a lower price, would sweep
in and steal customers if they increased their prices. One shipping line doubted that
an increased transport price would lead to a reduction in ECR. Instead, they be-
lieved the money would go to other areas of improvements. Moreover, a 3PL argued
that a solution like this would not lead to any improvements, neither for a single
company nor the container transport chain in general. Instead, the 3PL believed
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that more incentives existed for actors to reduce the price further, as it would lead to
increased competition, which would foster better inventions and more development.
No argument was found in the literature for this kind of solution. Based on the
challenges related to increased transport price, the solution is assumed to have low
potential regarding impact for reducing ECR and low potential regarding feasibility
to implement.

Correlation between Barrier and Increased Transport Price

By changing the transport price for a transporting company, their strategy is in-
evitably changed. An increased transport price would potentially increase the in-
come for a company, as long as customers still buy the service. This increased income
can be spent on new investments to reduce ECR and consequently, this is a solution
to manage the barrier strategies and operational practices. However, it can also be
discussed that an increased transport price would make ECR more economically
feasible, thus increasing ECR.

5.1.13 Standardization of Containers

Standardization of containers are used to facilitate transportation and handling of
goods (van Ham and Rijsenbrij, 2012) (see section 2.1). According to one shipping
line, further standardization of containers would help reduce ECR. They believe
that through standardization, the storage of containers would decrease at all ports
and depots, thus leading to reduced technical imbalance and less ECR (see figure
5.14). For example, they have seen a reduction of ECR since the 20ft container
was standardized. Before then, the 20ft container was available in two different de-
signs, having different restrictions in maximum load. The same opportunity is now
approachable for the 40ft containers, which increasingly are turning into HCs. A
terminal operator also believe standardization of containers would be a good idea,
as it would make their planning process easier. Based on the success of the previous
standardization of 20ft containers, the solution is believed to have medium potential
regarding impact for reducing ECR.

Reduced
Standardization ) Reduced
) technical
of containers . ECR
imbalance

Figure 5.14: Fxplanation of how standardization of containers can help reduce ECR.

Branch (2006) argues that different types of goods are better suited for different
types of containers (see section 2.4.2). For example, meat or fresh fruit needs to be
transported in a refrigerated container, making it a challenge to standardize con-
tainers while still being able to transport all kinds of goods. This is of course true,
and the impression after interviewing the shipping lines is that they understand this
and do not want to develop a single standardized container for all types of goods.
However, they see a benefit in reducing containers with essentially the same design.
The example with a standard 40ft container and a 40ft HC container above, is a
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great example of what they want to achieve through standardization. A challenge
with this solution, mentioned by all shipping lines, is the time it takes to phase
out old containers and add new ones. A shipping line’s container fleet is estimated
to consist of hundreds of thousands containers, making it a major investment for
them. According to multiple actors in this study, a container’s lifetime is estimated
to be around 8-10 years, on average. Thus, swapping out old containers for new
ones will require both time and money. In other words, this solution cannot be done
overnight. Based on these challenges, the solution is assumed to have low potential
regarding feasibility to implement.

Correlation between Barrier and Standardization of Containers

As mentioned in the beginning of this section, standardization of containers has
already proven to manage the barrier technical imbalance. However, further stan-
dardization can be done to reduce the technical imbalance more in the future.

5.1.14 Shipper Owned Containers

Shipper owned containers (SOC) are containers owned by the importer/exporter,
as explained by Manaadiar (2018) (see section 2.1.1). It has not been found as a
solution to reduce ECR in the literature. Nevertheless, it has been discussed as a
possible solution when talking with some of the actors. One shipping line says that
they transport some SOCs today. According to this shipping line, SOCs simplifies
the matching of import and export for a company as they control the flow of goods
in a closed system (see figure 5.15). Together with another shipping line, they ex-
plain that a prerequisite for this, to reduce ECR, is that the importer/exporter have
a big and even volume flow of goods in opposite directions between two areas. And
it is up to the importer/exporter to make sure all containers are loaded with both
import and export. In this scenario, the shipping line merely become a transport
operator, offering transportation from point A to point B. Volvo is brought up as an
example of a company capable of owning SOCs. If they buy 200 containers and load
them with machine parts and components from Sweden, they could use a shipping
line’s vessels for transport to China, where the containers are being unloaded and
re-filled with components needed for the car production in Sweden.

Shi Simplifies
pper Closed matching Reduced
owned — — . D
) system of import /- ECR
containers
export

Figure 5.15: Explanation of how SOC can help reduce ECR.

A challenge to this solution is to find importers/exporters that are willing to own
their own containers, as mentioned by two shipping lines and a terminal operator.
They all believe that the demand from importers/exporters to do this is very low,
mainly due to high investment costs for containers and machines to handle them.
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Transportation of containers are not part of a producing company’s core compe-
tence. Importers/exporters are expected to rather buy the transportation service
from shipping lines and/or 3PLs instead of trying to handle this themselves. Based
on this challenge, the solution is assumed to have low potential regarding feasibility
to implement. The potential regarding impact for reducing ECR is also assumed
to be low due to the fact that companies rarely have even flows of import/export
between two areas.

Correlation between Barrier and Shipper Owned Containers

As promised volumes of delivered containers to customers must be fulfilled due to
contracts (see section 4.3.8), they have proven to potentially increase ECR, thus
acting as a barrier for reduced ECR. If customers instead own their own containers,
it will be their job to match the size and number of containers available for their
import/export demand. A contract between, e.g a shipping line and an exporter,
would therefore not be needed and SOCs are consequently a way to manage this
barrier.

5.1.15 Non-applicable Solutions

When conducting the interviews, the respondents were asked to think freely regard-
ing possible solutions for reducing ECR. This resulted in proposed solutions that,
according to the authors, most likely will be impossible to implement in reality, even
though they might have a major impact on ECR. These solutions will be compiled
in this report with the knowledge that they are not applicable in reality. However,
they show the complexity of the problem and what is needed in order to improve
ECR on a larger scale.

The first non-applicable solution was extracted from the interview with a shipping
line and relates to the reduction of ports in Sweden. According to them, an increased
number of ports and depots increase the requirement of having containers available
in several places at once. Instead of being forced to perform ECR to several places,
the reduction of ports would gather the repositioning to few ports, potentially re-
ducing the total need for it. Further discussion indicates that the shipping line do
not believe that the solution is applicable as ports have underlying driving forces. A
port is either owned by the municipality, who wants to attract people and revenue
to an area, or a company, whose objective is to increase profits. The driving forces
from these actors will, with reason, make a reduction of ports impossible.

The second non-applicable solution, also mentioned by a shipping line, is an increase
of ports outside of Sweden. This would result in less impact of the existing conges-
tion at big ports today. When a port is congested, an increase of ports would result
in possibilities to stop somewhere else, avoiding the delay that otherwise would arise.
Avoiding delays would in turn result in less need for ECR in Sweden. However, the
ECR would increase outside of Sweden with an increased number of ports, as men-
tioned in the paragraph above. This solution would therefore be counterproductive
even though it might serve Sweden positively.
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The third non-applicable solution was mentioned by both a shipping line and a
transport operator, and relates the implementation of monopoly or oligopoly. As
competitors affect one another when it comes to matching import and export, a re-
duction of actors would increase the possibility to find these matches. The shipping
line also mentioned how the existing shipping lines could divide Sweden into three
areas and let each shipping line be responsible for one area. Without competition
from the other shipping lines within the area, a sub-optimization of the imports and
exports can be done. However, this solution is difficult to implement in multiple
ways. First and foremost, it is illegal in a free market as it impedes competitiveness
but it would also affect consumers, as prices can be raised freely from the dominant
actors.

The last non-applicable solution was discussed by a transport operator and responds
to the problem of matching import with export. According to them, the big problem
is that Sweden’s population is located in the south while a lot of the exporting
industries are located in the north. To be able to match import with export in
a better way, the population of Sweden therefore has to move to exporting areas,
evening out the existing imbalance. It is however impossible to force people to move
in a democracy making this solution non-applicable.

5.2 Potential of Different Solutions

The potential of each solution has been described in section 5.1. Based on this
potential, the solutions can be compared to each other. In order to facilitate this
comparison, different clusters are formed to group solutions with similar potential.
These clusters are presented in figure 5.16, and further analysis regarding differ-
ences between the solutions are made. The matrix contain two different dimensions;
feasibility to implement a solution and impact of the said solution. These two di-
mensions are focusing on the system at large and not just a single actor’s potential
in implementing a solution.
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Figure 5.16: Potential of different solutions, divided into clusters.

Cluster A

The two solutions secondary use of containers and container leasing can be found in
the top left corner of the matrix (cluster A). Both solutions are assumed to have high
potential regarding feasibility to implement. This can be explained by the fact that
both solutions already exist today and are being used by container owners, which
in this study refers to shipping lines. As these two solutions only concern one actor
group, it might explain the limited potential the solutions have regarding impact
for reducing ECR. Container leasing is believed to have a slightly lower potential
regarding impact for reducing ECR, compared to secondary use of containers. This
is related to the risk that ECR only is transferred from one actor to another. Sec-
ondary use of containers, on the other hand, actually reduces ECR. The thing that
limits this solution’s potential regarding impact for reducing ECR, is that it only
concerns a container’s last voyage, and thus not occurs regularly.

Cluster B

The three solutions with lowest overall potential are increased transport price, SOC,
and transport policies. These solutions can be found in the lower left corner of the
matrix (cluster B). Increased transport price is considered to be the least effective
solution for reducing ECR. This is mainly related to the big uncertainty surrounding
this solution. Increasing the price of a product will not necessarily lead to increased
transport revenues. And even if revenues related to transportation increased, it
would not necessarily lead to improvements for reducing ECR. Another solution
that is surrounded by a big uncertainty is transport policies. Even if the uncer-
tainty itself is not the same, it causes the same type of problem. Transport policies
can, according to both literature and empirical findings, lead to unintended conse-
quences. This uncertainty justifies for the solution’s low potential regarding both
feasibility and impact for reducing ECR. However, if the policies are successful, they
are believed to have a larger impact on reducing ECR, compared to an increased
transport price.

67



5. Findings & Analysis - Possible Solutions

The third solution in this cluster is SOC. This solution is not surrounded by the
same uncertainty. The solution already exists in the container industry today. How-
ever, it requires a big and even flow of goods, which limits the number of companies
capable of implementing this solution. Furthermore, these companies need to be
willing to invest in both containers and handling equipment, which are typically not
involved in their core competences, limiting the number of companies even further.
Hence, the solution has a low potential both regarding impact for reducing ECR
and feasibility to implement and belongs with the other two in the lower left corner
of the matrix.

Cluster C

Cluster C consists of the solutions internet-based systems, collaboration and stan-
dardization of containers. They are all hard to implement because they cannot be
implemented by solely one actor in the container transport chain. The actors are
instead dependent on other actors to make the solution applicable, reducing the pos-
sibility to make it work. Looking at the solutions’ impact for reducing ECR, they
are all considered to have a medium impact. This is due to their reduced ability
to be implemented without violating laws and affecting the possibility to transport
certain goods in certain container types.

Internet-based systems and collaboration are assumed to have the same potential
when looking at feasibility to implement. However, this might be changed depend-
ing on the type of collaboration that is about to be implemented and the size of
the internet-based system. In this report, however, collaboration is supposed to be
comprehensive and the internet-based system is supposed to be used by all actors,
making the solutions similar. When analyzing their impact for reducing ECR, col-
laboration’s impact is assumed to be lower. This is because collaboration, according
to the empirical findings in this report, is limited to the rules of the free market. The
solution internet-based systems, on the other hand, aims at improving information
sharing and transparency, which can lead to a reduction for ECR. These systems
can be designed in different ways. The literature describes a common internet-based
system as a "virtual container yard" where actors can share information regarding
container availability and upcoming transports. However, the actors must be willing
to share this information to others. From the empirical findings, the block chain
technology is mentioned as an up-coming internet-based system. This technology is
in its’ start-up phase today, and its” impact for reducing ECR is therefore moderate
at the moment. However, this potential is unexplored and could as well be a lot
higher.

Standardization of containers is assumed to be harder to implement and have lower
impact for reducing ECR than both internet-based systems and collaboration. The
impact is lower due to the fact that standardization of containers is assumed to
be limited to certain container types. The most obvious example are the standard
40ft container, which is about to be standardized to a 40ft HC container. Stan-
dardization of other container types would potentially reduce the opportunity to
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transport certain goods, and the solution would consequently be counterproductive.
Also, containers are today created to match goods (Branch, 2006). The solution is
therefore hard to implement because of customers’ demand for different container
types. However, if customers instead are willing to match their goods to containers,
the feasibility and impact would increase.

Cluster D

In cluster D, three different solutions to reduce ECR are found: street turns, inland
depots and container substitution. These solutions are all, more or less, applied in
today’s container transport chain to reduce ECR. However, the solutions are usually
facing resistance when used, thus making them medium feasible to implement. Cus-
tomer requirements of certain containers and when they are needed also reduce the
potential regarding the impact of these solutions, giving them a medium, instead of
a high, impact for reducing ECR.

When analyzing street turns and inland depots to each other, street turns are as-
sumed to have a higher impact for reducing ECR than inland depots. This can be
explained by just looking at the empty vehicle kilometers travelled between an im-
porter and an exporter. With street turns, the container is moved directly between
the importer and exporter. However, when using inland depots, an extra movement
between the depot and the importer/exporter is made, thus increasing ECR. When
analyzing these solutions regarding how feasible they are to implement, however,
inland depots take the lead. This is due to the fact that inland depots can be used
when street turns are unable to be performed, which usually is the case. Inland
depots are therefore reducing the challenge regarding time windows, which street
turns are dependent on, making inland depots easier to implement.

Container substitution is considered to have the same impact for reducing ECR
as street turns. This is because empty containers, if container substitution is not
performed, needs to be moved long distances to meet the demand. The solution is
assumed to be harder to implement than both inland depots and street turns. This
is due to customers’ unwillingness to change container, which is not strange when
price and/or difficulty in matching the goods with the container is increased.

Cluster E

Finally, cluster E includes the three solutions foldable containers, tworty box, and
grey boxes. These solutions all have high potential regarding impact for reducing
ECR, but low potential regarding feasibility to implement. Hence they can be found
in the lower right corner of the matrix. The two solutions foldable containers and
tworty boxes have a lot in common. They are both related to the modification of
a single container, and as such they are dealing with the same type of problems.
Folding a container, or combining two containers, might increase the risk of damage.
A container that breaks, often costs more in term of reparation costs. Both types
also require more handling, which increases costs as well. This explains why the two
solutions are believed to have the same potential regarding feasibility to implement.
One thing that separates the two solutions is how it reduces ECR. Foldable contain-
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ers can be stacked on top on each other, leading to more empty containers being
transported at the same time. This is believed to reduce the number of transports of
empty containers. Tworty boxes are, on the other hand, believed to reduce technical
imbalance between 20ft and 40ft containers. Even if the two solutions reduce ECR
in different ways, their overall potential regarding impact is believed to be the same.

The third solution in this cluster is grey boxes. This solution is different, compared
to the other two since it wants to introduce a common container fleet by removing
the ownership of containers. If the solution could be implemented, the impact for
reducing ECR would be huge, since it optimizes the overall container fleet. However,
therein also lies the problem of the solution. Removing the ownership of containers
would be devastating for shipping lines since their mean of competition is their con-
tainers. Hence, it will be very difficult to persuade this actor group. And since they
are the ones owning containers, they need to be involved for this solution to work. A
number of questions have been raised, both in the literature and empirical findings,
for example, in times of container shortages, which company is most entitled to
use the shared containers? Overall, there are many challenges associated with grey
boxes, which justifies the low potential regarding its’ feasibility to be implemented.

70



O

Discussion

The previous two chapters have answered the research questions in this report by
presenting drivers, barriers and solutions for reducing ECR. Furthermore, the cor-
relation between solutions and barriers, and the potential for each solution has been
presented. The findings and analysis are further discussed in this chapter, focusing
on drivers vs barriers, combinations of solutions, managing barriers with possible
solutions, solutions and their potential, complexity of the container transport chain
and actor groups in the container transport chain. The four first sections are in line
with the research questions of this report, and discusses ideas and thoughts on the
findings and analysis. The two last sections discusses the container transport chain
and the actors within it. This further elaborate on how the complexity of the chain
and its” actors complicates the ECR problem.

6.1 Drivers vs Barriers

Two drivers and nine barriers for reducing ECR have been identified in this report.
This could be an indication that the amount of barriers complicates a reduction for
ECR more than the drivers facilitates it. However, it is equally likely that the var-
ious drivers and barriers impact the possibility to reduce ECR differently. Further
research is therefore needed to show how much each driver and barrier affects the
possibility to reduce ECR.

The empirical findings indicate that the financial aspect of ECR can act as both
a driver and a barrier to reduce ECR for actors. All actors within the container
transport chain recognize the savings that can be made if a reduction of ECR is
obtained. However, at the same time, many actors acknowledge that they have to
perform unnecessary ECR to earn money and stay competitive. As mentioned, the
industry is characterized by very low margins and if actors can make profit while
performing ECR, they do not care about the empty movement. This proves that
actors’ behavior regarding ECR is controlled by the market, making it hard to re-
duce ECR without risking a negative financial impact.

Previous research, e.g. Song and Dong (2015), together with empirical findings,
demonstrate that customers’ actions are a great barrier for reducing ECR. Cus-
tomers’ location and demand of containers can either facilitate or make it more
difficult to reduce ECR for transporting actors. This proves that transporting ac-
tors alone cannot solve the ECR problem, but help from customers are important
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to achieve a positive development. Future research can therefore analyze customers’
possibilities to facilitate reduction of ECR.

The empirical findings of this report has proven that the subject of ECR often gets
lost when talking about environmental improvements. Instead actors tend to focus
on solutions that makes the transport mode itself more sustainable (bigger vessels,
more efficient engines), which not directly reduces ECR. To increase the environ-
mental matter, customers could instead demand sustainable transportation with
reduced ECR. The environmental driver regarding reduced ECR can then be more
important than it is today. However, the argument can also be reversed. Thus,
shipping lines could introduce environmental initiatives that reduce ECR. The cus-
tomers will then understand that if they buy this service, they will contribute to a
more sustainable solution.

Some of the barriers for reducing ECR can also be seen as drivers for other things.
A company’s strategies and operational practices can, for instance, act as a driver
to make a company more profitable. However, as proven, this might reduce the
possibility to reduce ECR. It can therefore be discussed if the company acts wrongly
just because they do not consider a reduction for ECR to be the most important
factor when making decisions.

6.2 Combination of Solutions

In chapter 5.1, 14 different solutions for reducing ECR are presented. Each solution
is described separately but in reality, a number of these solutions can be combined to
either strengthen or weaken the potential reduction of ECR. Below, some examples
of combinations are presented and the potential effect these combinations can have
to reduce ECR.

The four solutions street turns, inland depots, collaboration and internet-based sys-
tems are all interrelated and could, if combined properly, have a positive effect on
each other. Street turns are, as described by Braekers et al. (2011) and confirmed by
the empirical findings, difficult to implement. One way to improve this solution is to
strengthen collaboration between different transporting actors. Collaboration can
also be improved between actors transporting goods and their customers (importer-
s/exporters). In areas where street turns are possible but hard to implement, inland
depots could be used instead. Even if inland depots lead to an extra movement be-
tween the depot and the importer/exporter (compared to street turns), it still helps
to reduce the overall ECR in a region. Finally, an internet-based system can be
applied to increase the utilization of both street turns and inland depots, as it helps
increase both information sharing and transparency between actors. Furthermore,
a successful internet-based system requires extensive collaboration between involved
actors.

Two solutions that have a positive effect on each other, if combined properly, are
standardization of containers and secondary uses of containers. Standardization of
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containers is used to reduce the number of container types available to transport
goods, which ultimately would help reduce technical imbalance and thus reduce
ECR (see section 5.1.13). A challenge related to standardization of containers is the
time it takes to phase out old container types. Secondary uses of empty containers
could help mitigate this challenge. If container types that needs to be phased out
are prioritized when selling containers, the phase-out process would be more efficient
and less time-consuming, resulting in a faster standardization process.

Two other solutions that could have a positive effect on the reduction of ECR, if
combined properly, are container substitution and collaboration. Container substi-
tution relates to a customer’s willingness to switch between container types (see
section 5.1.10). One way to improve this solution is to increase the collaboration
between companies transporting goods and their customers (importers/exporters).
A negative side effect related to container substitution, discussed in the empirical
findings, is reduced customer satisfaction. If customers could be more included in
the transportation process, they might understand why container substitution is be-
ing used (as it helps reduce ECR). Hopefully the increased collaboration could help
mitigate the reduced customer satisfaction and thus improve container substitution.

All solutions do not, however, have a positive impact on reducing ECR if combined.
For example, standardization of containers would be negatively affected if the so-
lutions tworty boxes and foldable containers are being implemented. Tworty boxes
and foldable containers introduce more container types in the container transport
chain. Introducing more container types would increase the negative aspects of the
barrier technical imbalance, which the solution standardization of containers tries
to mitigate.

6.3 Managing Barriers with Possible Solutions

Table 6.1 presents the correlation between identified barriers for reducing ECR and
possible solutions that could help manage these barriers. The correlation between
barriers and possible solutions has been made in section 5.1.
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Barrier

Solutions

Trade Imbalance

None

Technical Imbalance

Standardization of Containers
Secondary Uses of Containers
Tworty Boxes

Container Substitution

Number of Actors

Collaboration
Internet-based Systems

Contracts

Internet-based Systems
Shipper Owned Containers

Uncertainty Factors

Container Leasing
Inland Depots

Dynamic Operations

Internet-based Systems
Collaboration
Inland Depots

Blind Spots

Internet-based Systems

Strategies & Operational
Practices

Street Turns
Inland Depots

Foldable Containers
Increased Transport Price
Transport Policies

Grey Boxes

Tworty Boxes
Standardization of Containers
Container Leasing

Container Fleet Size

Table 6.1: Summary of barriers and solutions to manage them.

The empirical findings in this study confirms previous research made by Boile et al.
(2004) and Olivo et al. (2005), stating that trade imbalance is the underlying rea-
son to why ECR exists. Local trade imbalance in Sweden occurs due to an uneven
balance between import and export in certain areas. These imbalances are, in turn,
believed to originate from Sweden’s geographical layout, with most of its’ population
in the south and most of its’ industries in the north. Determining the root cause
behind local trade imbalance helps describe the complexity of the barrier. How do
one change the geographical layout of a country? Or decide where people should
live? There are no easy solution to deal with trade imbalance, neither locally nor
globally. A correlation between trade imbalance and possible solutions regarding
ECR is therefore not presented in section 5.1. The best way to mitigate the effects
of trade imbalance and its” implication on ECR is instead to focus on other barriers

related to ECR.

The correlation in the table above is supposed to work as a framework for actors in
the container transport chain. The idea behind the framework is that an actor can
use the table for guidance and inspiration on how different barriers for reducing ECR
should be managed. If an actor, for example, wants to manage the barrier technical
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imbalance, they can choose between standardization of containers, secondary uses
of empty containers, tworty boxes and container substitution. However, some solu-
tions are only relevant for certain actors. Secondary uses of empty containers are
for example only of importance to shipping lines, since they are the ones owning
containers. A 3PL could instead choose to focus on container substitution in order
to manage technical imbalance from their perspective.

Previous literature has dealt with barriers and solutions as two separate entities.
Song and Dong (2015) present both causes and solutions for ECR. Likewise, Braek-
ers et al. (2011) describe the ECR problem in general and list six different solutions
for reducing ECR. However, none of these authors make a correlation between bar-
riers and solutions. This demonstrates that there is a gap between research and
literature, which this report intends to fill. However, further research needs to be
performed in order to confirm the findings in this report.

6.4 Solutions and their Potential

When trying to define the potential of each solution related to reducing ECR, it
is important to point out how difficult it is to actually define potential. In this
report, potential refers to mainly two things; (a) how feasible it is to implement a
possible solution and (b) how big impact the possible solution will have. In section
5.1 each solution is given a potential based on this. However, the potential does
not take into consideration how multiple solutions could be combined in order to
positively, or negatively, influence the reduction of ECR, as discussed in a previous
section above. It can be argued that a solution that can be combined with other
solutions, to influence the reduction of ECR positively, should be given a higher
potential. Collaboration could be an example of that, as the solution can be com-
bined to several other solutions and are believed to strengthen many of these other
solutions even further. In the same way, it can be argued that a solution that can be
combined with other solutions, to influence the reduction of ECR negatively, should
be given a lower potential.

Another aspect that is not taken into consideration when defining the potential of
each solution is the number of barriers each solution is believed to handle. It can
be argued that a solution that can handle several barriers should be given a higher
potential compared to a solution that can handle only one barrier. The solution
internet-based systems is, for example, believed to deal with four different barriers
(see section 5.1.3), which arguably could give it a higher potential. However, as the
correlation between barriers and possible solutions for reducing ECR have not been
defined in this way in the literature before, further research needs to be conducted
before this assumption can be made. Different barriers can have different impact on
the ECR problem. For example, is technical imbalance affecting ECR more com-
pared to container fleet size or dynamic operations?
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In figure 5.16, each solution is divided into five different clusters (A-E). These clus-
ters do not necessarily include solutions that could be combined to each other.
Instead, every solution in each cluster is believed to have similar potential, which
helps simplify the comparison between them. In the matrix, the box in the top right
corner corresponds to solutions with high potential (both in terms of feasibility to
implement and impact). It is currently empty, which emphasizes how difficult it is
to deal with barriers related to ECR. The goal, however, is that this study can help
increase the understanding of the ECR problem and the correlation between barriers
and solutions. If more research are made regarding the potential of each solution,
and also, if a combination of solutions can increase/decrease the potential, one or
more solutions could hopefully be moved into the top right corner in the future.

The authors of this report believe that solutions in cluster D have the highest poten-
tial. These solutions have already proven to reduce ECR to some degree, but there
are still challenges to overcome to increase their impact further. The solutions in
cluster A and E contain extremes on each continuum (feasibility and impact), which
makes them less likely to reduce ECR in a greater perspective. However, if further
research can affect the challenges that reduce the feasibility for solutions in cluster
E, these solutions could have great potential in changing the transport industry.
The same can be said about cluster C, however, the potential for these solutions is
assumed to have less impact. Finally, cluster B contain solutions with an overall low
potential (both in terms of feasibility to implement and impact). These solutions
could potentially be ignored. However, further research needs to be performed in
order to confirm whether or not this is true.

6.5 The Complexity of the Container Transport
Chain

The container transport chain has proven to be complex: the industry is dealing with
low margins, many actors affect one another and time is a crucial factor. Changeable
environments and unforeseen events within the chain therefore reduce the possibili-
ties to act as planned, presumably resulting in ECR when it should not be needed.

The whole transport industry is characterized by low margins (see section 4.2.1).
This is a result of having many different actors within the transport service industry.
Customers buying services therefore have the opportunity to outplay different actors
towards each other, driving down the prices. Actors consequently have to be very
competitive to win deals while still being profitable. This competition has proven
to result in increased ECR, as long as it is economically feasible to perform it. The
amount of actors therefore affects the margins of the industry, which in turn leads
to unnecessary ECR.

Another thing that potentially could increase actors’ competitiveness, except from
offering a low price, is to match customers’ time windows of delivery. Customers
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want their goods at a certain time in order to match their production schedules or
time windows of delivery etc. Finding suitable time windows between an importer
and an exporter is hard, and therefore the possibilities to reduce ECR, by using
street turns, are limited. Similar limitations are also a result of the contracts issued
between customers and transporting actors. The container transport chain is char-
acterized by short contracts between actors (see section 4.3.8). The customer base is
consequently changeable and customers come and go between different transporting
actors. Having an even flow of importing and exporting goods, facilitating the use
of street turns and inland depots, is therefore hard to achieve for different actor
groups. The time aspect of customer demand and contracts, consequently affecting
the possibility of achieving stable flows, results in increased ECR.

The complexities are further affected by the unforeseen events that usually occur
in the container transport chain. A container is likely to pass by several different
actors and nodes before it is delivered to the customer. Delays affect the possibility
to coordinate a container’s movement between these actors and nodes, increasing
the complexity that the amount of actors already cause. In the same way, unforeseen
events affect the possibility to meet customer demand of when goods are supposed
to be delivered, resulting in a deteriorating customer relationship. This, in turn,
can result in losing customers and worsen the possibilities to achieve even flows.

6.6 Actor Groups in the Container Transport Chain

Analyzing each actor group on its’ own can increase the understanding of the con-
tainer transport chain. Starting with shipping lines, they have opinions about all
solutions discussed in this report (see figure 5.1). This is most likely because they
are the owners of containers. Owning containers (which is the mean of competition
in the container transport chain) gives shipping lines a special position compared to
other actors. It lets them control the backward supply chain, i.e. the flow of empty
containers (see section 2.1). This results in a greater overview of the system and
lets them define the terms in the chain. They are also an actor working globally,
and this probably results in better knowledge about possibilities and challenges for
implementing solutions to reduce ECR.

3PLs are, just like shipping lines, an actor group with global presence. They perform
door-to-door solutions for customers and usually have their operations in different
locations around the globe. However, as they do not own containers, some of the
solutions cannot be performed by them. This limits their ability to reduce ECR
compared to shipping lines.

Transport operators perform their services at a regional level. As transport oper-
ators are responsible for the inland transportation they can be seen as customers
to shipping lines and 3PLs. Their ability to reduce ECR by themselves is therefore
limited. However, as they act as customers for several actors, they might see where
possible solutions should be implemented in order to benefit the container transport
chain as a whole.
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As terminal operators just perform movement of containers at terminals, they can
be seen as a local actor group. During the interviews, it appears that they have
opinions about several solutions, and they also tend to be more positive to imple-
ment these solutions to reduce ECR. However, many times, a terminal operator
comments on a solution without having the possibility to actually be able to affect
the outcome of the solution. The reality is that this actor group needs to adapt to
other actors within the transport chain and thus, have a pretty low ability to create
real change. Being a local actor in a global value chain might not only be a negative
thing however. By not having the big overview, new ideas to improve the system
can flourish without thinking too much about the challenges they imply. Hence, as
an actor group they can still contribute to solutions regarding reducing ECR.

When comparing all actor groups with each other, an internal ranking can be made.
The actor group with shipping lines is most powerful, mostly due to their ownership
of containers and their global presence. The actor group containing 3PLs comes
in second place due to their global presence. The actor group containing transport
operators is considered to be the third most influential, mostly due to their regional
presence and their customer relationship to other, more influential, actor groups.
Finally, the actor group containing terminal operators are considered as the least
influential actor group, since it only has a local presence and often needs to adapt
to the other actors.

Based on this ranking it might be possible to draw the conclusion that, in the end,
it is the owner of containers (i.e. shipping lines) that can affect ECR the most. Fur-
thermore, other actor groups depend on shipping lines and their decisions regarding
the movement of empty containers. Hence, solutions for reducing ECR should be
driven by shipping lines. However, the other actor groups all play important parts
in this process of change. If shipping lines are allowed to decide which solutions
should or should not be implemented the risk is that they only will make decisions
that are beneficial for them. 3PLs act on a global level as well, and perform many
of the same tasks as shipping lines, which allows them to contribute with valuable
information. Transport operators and terminal operators are more dependent on the
other two actor groups, but from an ECR perspective their input can be valuable
when it comes to solutions and impact of solutions on a regional and local level.
In order to reduce the overall ECR in the container transport chain, the mentality
between involved actor groups needs to be changed. The goal should be to come up
with solutions that benefit the container transport chain as a whole, i.e. all actor
groups, and not just a single actor group within the chain.

Furthermore, a discussion has to be made about the global versus local perspective
on ECR. What level should ECR be adjusted to? Is it worth sub-optimizing ECR
on a local/regional level if it has a negative impact on the global level? Take the
solution with inland depots as an example. Increasing the number of inland depots
locally will not alone help reduce ECR. As two shipping lines explained in chapter
5.1.4, more depots does not automatically lead to an increase in the number of
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available containers, instead it divides the existing number of containers. For this
solution to be effective there has to be enough containers available in an area so
that these can be spread out on a number of depots. However, for a shipping line,
it might be hard to justify why a local area should have an excess of containers
available. To conclude, it might be hard to convince shipping lines to reduce ECR
in a local area if it has a negative impact on their utilization on a global level.
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Conclusion

The study has identified two drivers, nine barriers and fourteen possible solutions
to reduce ECR. There is a unilateral identification of the drivers, and all actors em-
phasize the importance of the financial driver over the environmental one. As long
as the actors make money on transporting an empty container, the environmental
perspective is disregarded. Furthermore, the subject of ECR often gets lost when
talking about environmental improvements. The barriers highlight the complex en-
vironment of the container transport chain. The chain consists of many actors, who
all act in ways that makes reduction of ECR difficult. External factors that cause
delays, such as bad weather and congestion, are also obvious problems for reducing
ECR. In this study, the conclusion can be drawn, that all barriers are present si-
multaneously and affect different actors differently. Shipping lines, as the owner of
containers, are identified as the actor group most affected by the barriers. Further-
more, this study indicates that many solutions to the ECR problem currently only
exist theoretically. The applicability and usefulness of the solutions consequently
vary. However, much indicates that the solutions require widespread collaboration
between actors to achieve a major impact on ECR.

This report has presented a correlation between barriers and possible solutions for
reducing ECR (see table 6.1). This correlation is believed to facilitate the manage-
ment of barriers by connecting each barrier to one or more solutions. The idea is
that actors within the container transport chain can use this framework as a guide
and inspiration to help tackle problems related to ECR from multiple angles. Fur-
thermore, some actors within the chain have a greater opportunity to implement
this framework and influence the process of change. Shipping lines have more power
compared to other actor groups within the chain, mainly due to their ownership of
containers and global presence. Thus, the container transport chain would benefit
from shipping lines being a driving force when managing barriers for reducing ECR.

In order to facilitate a comparison between each solution and their potential, a ma-
trix has been created (see figure 5.16). The matrix showed that many solutions had
a relatively low overall potential as no solution was found in the top right corner.
This proves that it is hard to find solutions that are both feasible to implement
and have a high impact for reducing ECR. The two solutions container leasing and
secondary uses of empty containers are believed to be most feasible to implement as
they already exist to a certain degree today. Furthermore, grey boxes, tworty boxes
and foldable containers are believed to have the highest potential when it comes to
impact. However, both literature and empirical findings confirmed that these solu-
tions only would work in theory. The most promising solutions, when it comes to
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overall potential, are the ones in the middle of the matrix (i.e. street turns, inland
depots, container substitution etc.).

7.1 Academical and Practical Contribution

The existing literature address barriers and possible solutions as two separate enti-
ties within the area of ECR, but does not identify the correlation between them. In
this matter, there has been a gap in research and literature on how possible solutions
can help overcome existing barriers regarding ECR. This thesis has contributed to
fill this gap of literature and research. Furthermore, input from different actors
within the container transport chain has, together with previous research, helped
define the potential of each solution. In this context, high potential solutions refers
to (a) how feasible it is to implement a possible solution and (b) how big impact
the possible solution will have. The potential of each solution is also contributing
to the academical research.

By identifying the correlation between barriers and possible solutions for reducing
ECR, actors within the container transport chain can get a better understanding
on how these barriers can be managed. Furthermore, defining a potential for each
solution might help actors decide which solutions are worth pursuing in order to
reduce ECR. However, it is important to point out that the aim of this thesis has
been to examine the ECR problem from a societal perspective. This means that no
solution has been adapted to favour a single actor. In order to reduce ECR on a
local and/or regional level the authors believe the mentality between involved actor
groups needs to be changed. The goal should be to come up with solutions that
benefit the container transport chain as a whole, i.e. all actor groups, and not just
a single actor group within the chain.

7.2 Suggestions for Future Research

Reducing ECR has proven to be a hard problem to solve. A suggestion, from the
transporting operator, was instead to reduce the environmental impact by looking
at different transport modes used in the container transport chain. Instead of re-
ducing ECR, the movement of empty containers should be performed by the best
type of transport. According to this actor, the movement of containers within Swe-
den could, preferably, go by train. However, the effect that this would have on the
environment and the system at large must be investigated further. It is therefore
proposed, in future research, to analyze different modes of transport for container
movement and the effects they result in. Which modes are best to use in Sweden
to reduce the environmental impact that the container movement entails? How can
different modes of transport be used without affecting the system negatively? And
what development for the transport modes is done to reduce future environmental
impact?
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The potential for each solution has been estimated by the authors of this report,
based on previous research and empirical findings. However, these estimations in-
volves uncertainties. Future research is therefore required to confirm or deny the
estimations done in this report. As mentioned in section 6.4, combinations of so-
lutions can potentially affect the outcome of reducing ECR, both positively and
negatively. Furthermore, a solution’s effect on different barriers can affect the out-
come of the potential. Due to restrictions in time and scope, these things have
not been examined in this report. However, it is proposed to examine the poten-
tial for each solution further in future research, in order to get a more reliable result.

In this report, only actors within the container transport chain have been inter-
viewed. However, customer behavior has proven to have a great impact on the
container transport chain (see section 6.5). Customers have the potential to ei-
ther increase the complexity of the chain, or decrease it. In future research, it would
therefore be interesting to interview some of the big importers and exporters in Swe-
den to examine feasible actions to reduce their negative impact on the ECR problem.

One of the contributions that this report provides is the correlation between barriers
and possible solutions. The correlations have been developed by the authors of the
report and are assumed to be reasonably accurate. However, the assumptions made
need to be confirmed by future research.
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Appendix - Interview 1 template

Bakgrund

o Kan du borja med att berdtta lite om foretaget och vad det dr ni haller pa
med?

— Din position? Hur lange har du jobbat har?

Det har ar var forsta intervju sa vi forsoker mappa upp hur hanteringen av containrar
ser ut sa du kanske skulle kunna hjélpa oss att fa en tydligare bild med hur allt
hénger ihop?

e Vad ar er roll i hanteringen av containrar?

— Kan du ge ett exempel pa en containers rorelse fran det att den kommer
till er till det att den lamnar?

— Hur samarbetar ni med andra aktorer som hanterar containrar?
e Vad ar anledningen till att tompositionering existerar enligt dig?

— Vi har last en del om detta men skulle vilja ha din asikt pa de storsta
anledningarna till varfor det finns?

Nulage
« Ar tompositionering ett problem for er?
— Varfor /varfor inte?
o Arbetar ni for att minska tompositionering i dagslaget?
— Pa vilket sitt arbetar ni (hur)? Sjilva/samarbete med andra aktérer?

— Hur mycket kédnner ni att ni kan paverka hanteringen av tomma contain-
rar?

o Hander det ofta att tomcontainrar inte finns tillgangliga?
— Vad ar orsaken till det?
— Vad hénder?
— Hénder det ofta?
o Vems ansvar ar det att tomma containrar finns tillgdngliga? (N&r?)
— Vilken framforhallning maste kunderna ha for att fa en tomcontainer i
dagsliget?
— Hur lang tid har ni pa er att fa fram en tom container? Finns avtal pa
tidskrav?
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e Hur ser sparbarheten ut for containrar?

— Delas denna informationen med andra aktorer?

Drivkrafter
o Vad ér era drivkrafter till att minska tompositionering?
— Ekonomiska
— Miljon (utslapp, kortare transporter etc.)
— Hallbar for att cka konkurrenskraften

— Samarbete med viktiga partners

Hinder
« Vilka hinder ser ni for att minska tompositionering?
— Paverkar nagra aktorer tompositioneringen mer dn andra?
— Ar avtal ett hinder?

— Rivalitet mellan aktorer?

Losningar
e Ser ni nagra potentiella l6sningar for att minska tompositioneringen?
— Vad hade underléttat for er for att kunna minska tompositioneringen?
— Kan ni ténka er att anvinda ihopvikbara containrar/grey boxes?

— Finns det andra anvandningsomraden for en tomcontainer?

Lagar?
— Street turn? Tomcontainrar flyttas direkt mellan en importér och en
exportor

— Ar det mojligt att dela med sig av information s& att till exempel con-
tainrar kan dgas gemensamt eller liknande? Delar ni information. . .7

e Om du fick rangordna olika lésningar, vilken/vilka ar enklast att genomfora
och vilken/vilka ger storst effekt?

e Om du fick tdnka bort alla hinder, vad finns det for l6sningar?
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B. Appendix - Excel file




C

Appendix - Interview 2 template

Fragor att stalla till varje 16sning

o Kénner ni igen denna 16sning/dessa 1osningar? Héller ni med om att denna

16sning/dessa losningar kan minska tompositioneringen? Om nej, varfor inte?

o Har ni infért denna lésning/dessa losningar idag? Vad kan man gora for att
ytterligare forbattra denna/dessa?

o Planerar ni att inféra denna 16sning/ngn av dessa losningar i framtiden? Nar,
inom den nirmaste tiden (inom 1-3 ar)? P& langre sikt (>3 ar)?

o Vad ar det som gor att denna l6sning/en 16sning anses vara latt/svar att
genomfora?

o Kan ni vara med och paverka att denna l6sning blir genomford?

o Vad ér det som kravs for att genomfoéra denna l6sning/en 16sning?

o Vad ér det som gor att denna losning/en losning anses ha en liten /stor effekt?

Att stilla efter man gatt igenom alla 16sningar

« Kan olika 16sningar kombineras med varandra? Underlattar nagon 16sning

implementeringen for en annan?

o Diskussion utifran rangordning av l6sningar. Varfor sattes X som nr 1 i enkel-

het? Varfor sattes Y som 1 1 effekt?

o Nu néar du ser hela listan av atgarder, saknar du nagon atgard? Vad?

VI



VII



D. Appendix - Comparision of potential

Appendix - Comparision of
potential
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