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ABSTRACT
This paper analyses strategies to overcome barriers to a modal shift to
inland waterway transport (IWT). Barriers identified in research literature
have been categorised as regulatory, financial, service quality and
market characteristics. Using two cases involving Swedish entrepreneurs
initiating IWT, this paper has shown how barriers to the modal shift to
IWT can be managed where markets are limited. Modal shift involves
multiple actors, and the entrepreneurs interacted with ports, shippers,
shipping companies, regulatory actors, forwarders and hauliers,
depending on the barrier. Strategies to manage barriers included
negotiating, educating stakeholders, securing volumes, conducting a
proof-of-concept run and identifying business opportunities for
stakeholders. The findings can increase stakeholders’ knowledge of IWT.
Policy makers aiming to promote modal shift must understand that fees
and legislation act as barriers.
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Introduction

Shifting the transport of goods from road to sea is a key route to a sustainable transport sector. Com-
pared to road transport, sea transport generates fewer emissions of CO2, less congestion and noise
(Medda and Trujillo 2010), but typically emits more SOx, NOx and particles. With a focus on CO2

and congestion, shifting from road to different types of sea transport has been advocated by both
national and international authorities. For example, over the last two decades, the European
Union (EU) has promoted various initiatives, such as the Marco-Polo, Ten-T and Motorways of
the Sea, to induce a shift from road to short sea shipping (Baird 2007; Garcia-Menendez and Feo-
Valero 2009).

Achieving a modal shift may be more or less difficult depending on whether conditions are
favourable. While for long distances (for example, transocean) waterway transport is by far the
most cost-competitive transport mode due to ships’ economies of scale, transhipment costs and
size of ships make it less competitive for shorter distances. Despite this, significant amounts of
goods are transported by water in areas with favourable transport geographies, large volumes of
goods, and adequate policy support. For example, the total amount of short sea shipping in Europe
was over 1.9 billion tonnes in 2016 (Eurostat 2018). There is also an extensive amount of freight
transport on inland waterways in central Europe, such as on the Danube River (Mihic, Golusin,
and Mihajlovic 2011) and, in northwestern Europe, in the hinterland of ports of Antwerp, Hamburg,
Rotterdam and Marseilles-Fos-Sur-Mer (Kotowska, Mańkowska, and Pluciński 2018). In parts of
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these regions, inland waterway transport (IWT) accounts for a large share of freight transport. For
example, in 2017, IWT accounted for 17% of the total goods volume in the Netherlands (Centraal
Bureau voor de Statistiek 2018).

In other parts of Europe, the figures are much smaller. For example, in Sweden, only 3% of the dom-
estic goods volume was transported by sea transport, 0.7% of which was IWT (Trafikanalys 2016).
From the fourteenth century until the early 1990s in Sweden, rivers were used to float logs to iron,
paper and saw mills on the coast, but nowadays, the majority of small volume IWT consists of
sand, stone, soil and gravel (Trafikanalys 2018). There used to be maritime services balancing export
containers with forest products from the inland and oil products to the inland, but rail took over the
contracts in the 1990s. Currently, container transport on inland waterways is rare. Meanwhile, as
argued by Meers and Macharis (2015), goods transported in containers door-to-door have high poten-
tial to shift from road to IWT for a part of the transport chain. Although the transport geography in
countries like Sweden is less favourable than in Europe, waterways that could be used for IWT do exist.
However, barriers seem to be hindering a modal shift to this means of freight transport.

What is needed to achieve modal shift in markets with a low amount of IWT varies from what is
needed in markets with large amounts of existing use. In countries with high levels of IWT, ports and
authorities promote its use (c.f. Kotowska, Mańkowska, and Pluciński 2018; Mihic, Golusin, and
Mihajlovic 2011), and research focuses on related issues such as the improvement of existing trans-
port through decision support tools (Fazi, Fransoo, and VanWoensel 2015; Maraš 2008) and the use
of policy measures to stimulate additional modal shift (Macharis and Pekin 2009). In markets with
low levels of IWT, such promotion and policy measures may be absent, and rather than optimising
existing operations, the aim is to initiate IWT operations and attract goods volumes. Thus, there are
additional barriers that need to be understood in new markets compared to existing markets.

Barriers to modal shift have been identified in previous research, most often through literature or
cost comparisons. In a few cases, the perspectives of various actors on specific issues have been exam-
ined in interviews and focus groups (see Bloemhof, Van der Laan, and Beijer 2011; Kotowska, Mań-
kowska, and Pluciński 2019; Pfoser, Jung, and Putz 2018). In a transport chain involving IWT,
several actors are involved, including port authorities; barge, terminal and waterway operators; com-
panies sending or receiving goods (shippers) and road hauliers, if they are needed for the first and/or
last mile (Caris et al. 2014). However, there is little understanding of the perspective of actors such as
entrepreneurs who aim to offer IWT, especially in markets where IWT is new and barriers are
difficult to overcome. As explored later in this paper, entrepreneurs aiming to offer IWT have
taken a leading role in increasing IWT in the Swedish context, and they have gone through a lengthy
process of overcoming barriers. A longitudinal study of such processes may add to the literature on
modal shift.

Therefore, it is beneficial to study markets with low levels of IWT, especially from the perspective
of actors offering IWT, and take into account the time it takes to overcome barriers. To this end, the
aim of this paper is to analyse how barriers to modal shift can be overcome by studying actors in the
start-up phase of offering IWT services.

The next section contains a literature review of barriers to increased use of IWT followed by a
presentation of the applied method. The empirical part starts with introducing two cases about
entrepreneurs developing new IWT services in Sweden and then elaborating on the barriers they
have met and their strategies and efforts to deal with the barriers. The discussion focuses on the com-
petition with land-based transport and stakeholder interaction.

Barriers to IWT

This section details previous findings of relevance to IWT, especially studies with a European empiri-
cal context. As this study was set in Sweden, Swedish grey literature was also reviewed. Four main
categories of barriers were identified: regulatory, financial, service quality and market characteristics,
which have been summarised in Table 1. In this paper, the term barrier includes barriers towards a
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modal shift or increased use of IWT, acknowledged in previous studies, for example, Pfoser, Jung,
and Putz (2018). It also includes key issues, such as infrastructure, that may, when neglected, act
as barriers that can be overcome through different measures, such as by ports (Kotowska, Mań-
kowska, and Pluciński 2018) or policy measures at both European and national levels (c.f. Mihic,
Golusin, and Mihajlovic 2011). The cost of IWT is often claimed to be a major barrier that can
be overcome through efficient fleet management (Fazi, Fransoo, and Van Woensel 2015; Maraš
2008) or policy measures (Macharis and Pekin 2009).

Regulatory barriers

There are certain regulatory barriers specific to the Swedish setting. First, uncertainty regarding regu-
lation is a problem in itself. The regulation of inland waterway vessels is relatively new and has not
been tested in Sweden, which creates uncertainty regarding cabotage (Garberg 2016) and personnel
requirements (Treiber and Bark 2018). Costs may be heavily influenced by piloting fees and fairway
dues (Garberg 2016), which are regulated by authorities. The regulation also covers agreements with
dockers/stevedores, which results in high costs for transhipment activities and makes it difficult for
vessel personnel to perform transhipment (Garberg 2016). In addition, competing transport modes
are governed by separate regulations, such as those covering fees for railways, and investments in
infrastructure for other modes can also be a barrier (Garberg 2016).

A number of regulatory barriers exist in Europe. When inland transport crosses several national
borders, paperwork may be complicated and time consuming (Pfoser, Jung, and Putz 2018). Imple-
menting standardised IT systems in northern European ports has overcome this issue (Kotowska,
Mańkowska, and Pluciński 2018). As shown in a study on the Danube River, improving and main-
taining infrastructure promotes the use of IWT (Mihic, Golusin, and Mihajlovic 2011). Ports play an
important role in highlighting bottlenecks and facilitating cooperation with responsible transport
administrations to help coordinate investments (Kotowska, Mańkowska, and Pluciński 2018).

Financial barriers

Studies in Sweden and Europe have revealed several key financial barriers to initiating IWT. The cost
of pre/post-haulage (Konings 2009; Vierth et al. 2012; Wiegmans and Konings 2015) makes the
location of ports/quays important (Mommens and Macharis 2014) as this determines the distance
between ports and shippers. A transport chain with truck haulage on one rather than both sides
is more competitive with a road-only transport (Konings 2009). Other financial barriers include
port charges (Garberg 2016; Mircetic et al. 2017), fairway dues (Garberg 2016), piloting fees (Garberg
2016) and additional handling costs (Konings 2009; Vierth et al. 2012; Wiegmans and Konings
2015), where the share of handling costs may even exceed the costs for the IWT haul (Wiegmans
and Konings 2015). Fee structures for other transport modes also affect the competitive situation
(Vierth et al. 2012), for example the relatively low transport rates of the trucking industry (Konings
2009). Bloemhof, Van der Laan, and Beijer (2011) noted that financial institutions are only willing to
invest in efficient large capacity barges. This poses a barrier to using smaller barges, which might be
more suitable in certain use cases and can be easier to convert to renewable fuels and electric propul-
sion, enabling more sustainable waterway transport. Emissions reduction via technological features
is an important benefit for innovative inland vessels, as exemplified by Sihn et al. (2015), who pin-
pointed the benefit of using LNG electric energy and propulsion systems. Finally, in Sweden, a lack of
qualified personnel may increase the cost of operations (Vierth et al. 2012).

Service quality barriers

Besides costs, several important barriers related to service quality have been identified in European
and Swedish studies. Key issues for shippers in the selection of transport service are cost, transport
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time, reliability and transport quality, the latter including on-time deliveries and transport damages
(Flodén, Bärthel, and Sorkina 2017). Adequate reliability, that is, meeting the announced delivery
time, was a more important barrier for potential users of IWT than transport cost (Kotowska, Mań-
kowska, and Pluciński 2019). Transport times (Konings 2009; Kotowska, Mańkowska, and Pluciński
2019; Meers et al. 2017; Vierth et al. 2012) may make IWT less competitive than road transport, par-
ticularly due to the time it takes to load and unload barges (Konings 2009). In ports, temporary quay
stacking and additional handling is needed, and schedules for vessels must be matched with crane

Table 1. Barriers identified in the literature.

Barrier type Barriers Studies Sweden Europe

Regulatory . Uncertainty re: regulations Garberg (2016) X
Cabotage Garberg (2016) X
Personnel requirements Treiber and Bark (2018) X

. Piloting fees Garberg (2016) X

. Fairway dues Garberg (2016) X

. Regulations for other modes Garberg (2016) X

. Stevedore agreements Garberg (2016) X

. Administration Pfoser, Jung, and Putz (2018), Kotowska,
Mańkowska, and Pluciński (2018)

X

. Infrastructure maintenance Mihic, Golusin, and Mihajlovic (2011), Kotowska,
Mańkowska, and Pluciński (2018)

X

Financial . Cost of pre/post-haulage Wiegmans and Konings (2015), Konings (2009),
Vierth et al. (2012)

X X

. Location of ports/quays Mommens and Macharis (2014) X

. Additional handling costs Wiegmans and Konings (2015), Konings (2009),
Vierth et al. (2012)

X X

. Port charges Garberg (2016), Mircetic et al. (2017) X X

. Fairway dues Garberg (2016) X

. Piloting fees Garberg (2016) X

. Fee structures of other modes Vierth et al. (2012), Konings (2009) X X

. Scale of investment Bloemhof, Van der Laan, and Beijer (2011) X

. Personnel costs (Vierth et al. 2012) X
Service quality . Time Meers et al. (2017), Konings (2009), Vierth et al.

(2012), Kotowska, Mańkowska, and Pluciński
(2019)

X X

Time for loading/unloading Konings (2009) X
Matching schedules with crane

availability
Konings (2009) X

Working hours Pfoser, Jung, and Putz (2018) X
Alignment of lock planning and

quay handling
Caris et al. (2014) X

. Frequency Konings (2009), Meers et al. (2017) X
Vessel size Vierth et al. (2012) X

. Reliability Kotowska, Mańkowska, and Pluciński (2019) X
Prioritisation of loading/

unloading in ports
Vierth et al. (2012), Konings (2009) X X

. Resistance to change Garberg (2016), Meers et al. (2017), Vierth et al.
(2012)

X X

Market
characteristics

. Volume Konings (2004) X
Goods that can carry extra cost

of handling
Garberg (2016) X

. Competitive situation versus
other modes

Vierth et al. (2012), Garberg (2016) X

. Condition of waterways (ice,
water levels, height of bridges)

Vierth et al. (2012), Konings (2009), Garberg
(2016)

X X

. Prioritisation between traffic on
land and water at bridges

Garberg (2016) X

. Inflexibility of specialised vessels Vierth et al. (2012) X

. Potential locations of inland ports
may vanish

Garberg (2016) X

. (Lack of) promotion initiatives Kotowska, Mańkowska, and Pluciński (2018) X

. Environmental concerns Caris et al. (2014), Vierth et al. (2012) X X
Fleet composition Mihic, Golusin, and Mihajlovic (2011) X
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availability (Konings 2009). Working hours of staffmay also cause waiting problems in ports (Pfoser,
Jung, and Putz 2018). Various systems must be integrated for IWT to function smoothly; for
example, lock planning and quay handling must be aligned (Caris et al. 2014). Frequency is also
an important factor in shippers’ decisions to select IWT (Konings 2009; Meers et al. 2017) and is
related to vessel size (Vierth et al. 2012). While IWT is viewed as reliable (Konings 2009), the prior-
itisation of transhipment in ports may be problematic (Konings 2009; Vierth et al. 2012), affecting
reliability. Resistance to changing existing transport modes is another barrier (Garberg 2016), which
means that a mental shift is needed for customers to use IWT (Meers et al. 2017; Vierth et al. 2012).

Barriers related to market characteristics

For IWT to succeed, it must attract adequate volumes of goods (Konings 2004). However, overall
volume is limited by the amount of goods that can carry the extra cost of handling (Garberg
2016). Competition with other transport modes is also frequently discussed. For example, Meers
and Macharis (2015) calculated the affinity for a modal shift to IWT in Belgium by taking into
account price competitiveness. In Sweden, barriers include competition on price (Garberg 2016)
and differences in fee structure (Vierth et al. 2012).

Waterway conditions may create boundaries for the types of vessels that can be used in Sweden
and in other countries. Water levels (Vierth et al. 2012) and the height of bridges (Konings 2009)
have been mentioned as difficulties in other countries. Also, the prioritisation of land versus water-
way traffic is an issue at certain bridges (Garberg 2016). In addition to being adapted to the con-
ditions of waterways, vessel choice must take into account the weather, including the height of
waves and possibility of ice on Swedish lakes (Garberg 2016). In countries where there is limited
IWT, such as in Sweden, specialised vessels may not be flexible enough regarding the type of
goods they can transport and their capability to sail on alternative routes (Vierth et al. 2012). In Swe-
den, potential locations for inland ports may become unavailable as the land may be used for other
purposes like waterfront housing developments (Garberg 2016).

There are environmental advantages of IWT, but studies have shown that other transport modes
are improving, and IWT emits high levels of SOx, NOx and particles (Caris et al. 2014; Vierth et al.
2012). Fleet composition is a major issue, and modernising fleets through the introduction of sus-
tainable propulsion, such as that fuelled by biodiesel, has been investigated in many projects across
the Danube region (Mihic, Golusin, and Mihajlovic 2011).

In countries with no existing IWT market, a lack of publicly funded initiatives and supportive insti-
tutions may constitute barriers. An example of an initiative is the promotion of growth of IWT such as
that run by the port authority of Rotterdam in cooperation with local authorities and inland shipping
operators. The initiative provides information and platforms that facilitate the identification of feasible
intermodal connections between ports and the hinterland (Kotowska, Mańkowska, and Pluciński
2018) following the port authority of Rotterdam’s strategy of curbing the increase of road transport
to and from the hinterland by incorporating modal split obligations in the concession contracts for
container terminals (van den Berg 2015). Further, in locations with established transport, coordination
between actors has been established, for example, by forwarders or major ocean-going shipping lines,
the latter of which tends to improve the competitiveness of IWT (Frémont and Franc 2010).

The identified barriers are summarised in Table 1, showing that Swedish studies describe many
regulatory barriers, while for the other categories several barriers are mentioned in Sweden as well as
the rest of Europe. The categorisation of barriers presented here was used in the analysis of the
studied cases.

Method

This paper used a case study approach, which is suitable when new perspectives are needed (Eisen-
hardt 1989) and when studying the conditions of particular contexts (Flick 2009). To provide an in-
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depth understanding of modal shift from a new perspective is in line with the aim of this paper,
which was to analyse how barriers to modal shift can be overcome by studying actors in the
start-up phase of offering IWT services. The new perspectives provided in this paper include actors’
offering IWT and their processes. The cases consist of two companies and their processes as they
strove to initiate IWT. The cases were selected as they were the only actors in the market that
had clearly outlined ambitions to initiate new IWT services for container transport on west Sweden’s
most important inland waterways, Göta Älv and Lake Vänern. These cases were able to provide
descriptions of start-up activities and barriers.

Data collection and analysis

Data were collected from several sources in line with recommendations for case studies (Yin
2009). Interviews with the focal companies were conducted over two years (early 2017–2019)
with one entrepreneur at each company. Interviews were conducted on seven occasions for
one company and nine for the other, totalling approximately 15 h with each entrepreneur.
Semi-structured interviews with pre-defined questions focusing on activities, business models,
barriers and drivers, were complemented with interviews focused on topics that were especially
important at specific points in time, such as attracting goods volume, dealing with regulations,
interactions with ports and partnerships with shipping companies and barge owner. Detailed
notes were taken at all meetings, and interviewers were asked for clarification in subsequent
interviews.

In addition, interviews on barriers were conducted with several stakeholders, including one per-
son from each of the following: a barge operator firm, a port terminal, a shipper, the Swedish Trans-
port Administration and two shipping companies. The first half of these interviews were conducted
in association with a proof-of-concept run by one of the case companies in the spring of 2017. The
interviews were semi-structured according to a pre-defined questionnaire, addressing the overall
process and different barriers to implementation. The remaining interviews were also semi-struc-
tured but conducted during 2018 to add further perspectives on barriers to the implementation of
IWT and the experiences of the second case company.

Further, during 2018, three workshops were conducted with maritime stakeholders (ports, ship-
pers, forwarders, researchers, authorities, municipalities and shipping companies). Of these, two
workshops were focused on barriers to and drivers of a modal shift to IWT and one was focused
on stakeholder perspectives on potential business models for IWT. Detailed notes by the authors
served as inputs for data analysis.

In addition, two reports, compiled by the entrepreneur of one of the case companies, served as
inputs for data analysis. In these reports, the entrepreneur described and analysed his start-up pro-
cess, including how he had overcome certain barriers and the time spent on different activities. While
he started the reports independently, towards the later part of the process, he discussed his findings
and draft reports repeatedly with the authors of this paper. Thereby, he acted as co-investigator of the
problem, which was useful, as researchers and practitioners have different domains of expertise, and
their different perspectives produce knowledge relevant for both theory and practice (Liu, Wu, and
Goh 2016).

First, data were analysed to identify barriers in the two studied cases. Barriers were grouped
according to the categories that arose from the literature review. Second, barriers were described
in relation to which actors were involved and how. Third, the activities performed in each case
were linked to barriers. Fourth, activities were mapped over time (Figure 2).

Research quality

The research was guided by the principles of transferability, credibility, dependability and confi-
rmability (Halldórsson and Aastrup 2003). By providing rich descriptions of two cases and their
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contexts, the study allows readers to determine the similarities and differences between the compa-
nies and their own contexts (transferability). To increase credibility, triangulation was used, collect-
ing data through multiple interviews, with various perspectives and sources, including interviews
with several stakeholders by several researchers. Respondent validation was applied by asking entre-
preneurs to clarify their responses and comment on texts and conceptualisations. Data collection was
documented in detail. Interviews and workshops were carefully prepared and interview guides used
in most sessions. To confirm that the findings made sense and were not biased (confirmability), they
were jointly analysed and discussed by several researchers. Findings were also presented to other
researchers and stakeholder representatives than those who had taken part in the data collection,
allowing for feedback on the analysis.

Case descriptions

The use of IWT in Sweden differs from that in continental Europe in the sense that inland waterways
connect the sea with two large lakes with icy conditions and rather high waves. Lake Vänern, the
largest lake in the EU, is connected to the sea and the Port of Gothenburg by the River Göta. The
few vessels transporting goods from Lake Vänern do not end their journey at the Port of Gothenburg
but continue out to sea. Containers are rarely moved by IWT in Sweden, and ports along inland
waterways do not operate services for container shipping, and equipment, such as functioning con-
tainer cranes, may be missing. Container transport differs considerably from other types of IWT (for
example, bulk transport) in the type, volume and value of goods transported. A benefit of container
transport is that it allows the consolidation of different types of goods to make up the volumes
needed to compete with land modes.

In this study, entrepreneurs from two cases (Feeder and Barge) aimed to initiate IWT services for
containers between the Port of Gothenburg and its hinterland. In both cases, the entrepreneur had
the role of ship operator and interacted with many actors: ship/barge owners, shipping companies,
shippers sending and receiving goods, road hauliers (performing pre- or post-haul by road), forwar-
ders arranging transport on behalf of shippers, port authorities, municipalities (which often own and
operate local ports), the seaport and inland port terminals, the Swedish Maritime Administration (a
body that provides pilots) and the Swedish Transport Agency (an authority that draws up regulations
and grants permits). Table 2 provides an overview of the cases, while Figure 1 shows inland water-
ways as well as the start and end points of the routes.

The entrepreneur in Case Barge initiated his company in late 2015, financed by three shipping
companies, and activities started in 2016. His aim was to show that it was possible to use standard
EU motor barges to carry out IWT in Sweden. Initially, one shipper with large goods flows from
Trollhättan to Gothenburg and another shipper with large goods flows in the opposite direction
showed interest in transferring their goods from road to IWT. One important activity was the
proof-of-concept run in March 2017. This showcased the barge transport of a few containers
from Gothenburg to Vänersborg (located close to Trollhättan) and the transfer of the containers
from a barge onto a lorry. A partnership with a vessel owner was established to provide an EU
motor barge to lower the entrepreneur’s investment. The entrepreneur was still pursuing starting
a container service at the time the study concluded.

Table 2. Description of the two cases.

Case Feeder Case Barge

Goods type Containers Containers
Route Gothenburg-Kristinehamn-Gothenburg Gothenburg-Trollhättan- Gothenburg
Waterways River and lake River
Locks 6 5
Distance Approx. 500 km (round trip) Approx. 160 km (round trip)
Vessel type IMO vessel (maritime) Barge (inland waterway vessel)
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The entrepreneur in Case Feeder started his initiative in the first half of 2017. The aim was to con-
solidate goods to and frommany shippers in the region around Kristinehamn and offer shipping with a
frequency of two departures per week from Kristinehamn. The goods are currently transported to and
from Port of Gothenburg by road or rail. Lake Vänern has stricter rules regarding vessels than Göta Älv
due to higher waves. The entrepreneur decided to use an IMO vessel that is able to perform shipping on
open sea. In January 2018, the entrepreneur joined forces with a large shipping company and went into
an intensive phase of development, focusing on securing goods volumes. However, in June 2018,
despite much effort, the decision was made to pause the attempt to initiate the container shuttle.

Results

Several barriers identified in previous studies (Table 1) were evident in the studied cases. This section
explains how key barriers in a market with little existing IWT were managed through different activi-
ties and the interaction required between various actors (summarised in Figure 2).

Regulatory barriers

Key regulatory barriers in the cases were related to uncertainty regarding the interpretation of regu-
lations because the inland waterway directive was newly adopted and had not yet been applied to
container transport in Sweden. The fee structure for piloting was particularly unclear. Information
gathering regarding regulations was a natural starting point, and the entrepreneurs interacted with
regulatory actors to understand when piloting was required and what the fees for piloting and the
rules regarding exemptions were. Current national legislation requires a pilot to be on board the
vessel during the whole voyage in both cases; thus, piloting fees represented a large share of the
costs of providing IWT. For example, in Case Feeder, piloting fees represented 20% of total oper-
ational costs. Information gathering was not sufficient in the studied cases to overcome the barrier.

Figure 1. Case Barge concerns development of a service between Gothenburg and Trollhättan and Case Feeder involves a service
between Gothenburg and Kristinehamn, both on the left side of the map.
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The entrepreneurs lobbied to increase the regulatory actors’ understanding of characteristics of
IWT of containers to ensure appropriate development and application of the IWT regulations. In
Case Barge, the entrepreneur proposed a customised inland waterways navigation regulatory frame-
work specifically for barges, in which pilot regulations differed from traditional and well-established
rules. Though this resulted in positive discussions, it has not lead to a new framework yet. Both
entrepreneurs interacted with various politicians and authorities. Possibilities of exemption during
start-up were investigated, resulting in an application for exemption from piloting fees in Case Fee-
der. However, after a year, there was still no response regarding this application. The entrepreneurs
conducted various activities, including workshops and study visits to educate regulatory stakeholders
regarding the benefits, barriers and characteristics of IWT of containers. Regulatory actors had little
understanding of how IWT of containers would operate, so they were part of the target audience of
the proof-of-concept run. Finally, the entrepreneurs recommended that authorities assign a person
to be responsible for modal shift and the use of IWT because there were many regulatory stake-
holders to interact with, including various authorities. This role has since been introduced by the
Swedish Transport Administration.

Financial barriers

In addition to high fees for piloting, key financial barriers in the cases related to port charges, invest-
ments in ports and financial risk for the ship operator. To manage high port charges, the

Figure 2. Activities for managing barriers in the cases.
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entrepreneurs aimed for customised port charges. An important first step in this process was to
explain the characteristics of inland waterway set ups to staff at port terminals. Compared to regular
seaport customers, goods flows using IWT result in differences in the handling, storage, loading and
unloading of goods, labour and investment needs. For example, existing cranes in the seaport term-
inal were built for larger vessels and, therefore, have lower productivity for smaller feeder vessels and
barges. Meanwhile, IWT competes with road and rail transport systems for the transport of goods to
and from the hinterland, and, therefore, comparing port charges of IWT to fees for these transport
modes was relevant. Further, the entrepreneurs promoted that IWT could bring additional goods
volumes to the port. Both entrepreneurs negotiated with the ports regarding port charges, agreeing
on a lower fee structure adapted to port calls for IWT, although further negotiations and formalisa-
tion of the agreement were needed.

Another barrier concerned investments in facilities, equipment and, potentially, adaptions to the
quay for new vessel types to enable port calls in inland ports that rarely get container transports. In
fact, there were no functioning container cranes in the inland ports. Based on an assessment of avail-
able equipment, the entrepreneurs outlined solutions, including renting or buying a second-hand
mobile crane during the start-up period. An alternative solution was to have a crane on board the
ship, but this was rejected as it would have reduced the capacity available to transport containers.

Further, to convince inland ports to make the necessary investments, the entrepreneurs explained
to them how IWT presented business opportunities. IWT of containers not only attracts additional
goods flows but also creates opportunities for added-value services, such as stuffing, storage or the
provision of a depot for empty containers. Setting up a depot for empty containers benefits shippers
that are located close to where containers need to be returned and reduces the associated container
demurrage costs. It might also benefit the local municipality in terms of creating new jobs and mak-
ing the region attractive to companies. In Case Feeder, the entrepreneur discussed a potential depot
with the owners of containers (shipping companies) with encouraging outcomes, but the inland port
was slow in responding to the opportunity. Case Barge shifted its focus to a nearby inland port
(Trollhättan), which was more open to business opportunities.

A third barrier was high financial risk for the ship operator related to the vessel. To overcome this,
the entrepreneurs partnered with ship and barge owners to manage the investment need and
business risk of setting up a new venture. In Case Barge, the entrepreneur made contact with
barge owners, agreed on a letter of intent and maintained the relationship, and in Case Feeder, a
deal was agreed with the ship owner that resulted in marketing the IWT in their name.

Service quality barriers

Frequency was identified in both cases as crucial for attracting goods from shippers, and an initial
timetable was set up early. A frequency of at least twice a week was needed according to discussions
between the entrepreneurs and shippers. The timetable needed to be coordinated with the schedule
of short sea and deep sea services calling the Port of Gothenburg, in order to minimise the time con-
tainers would be stored in the port and not strain the port’s stacking capacity. Furthermore, the
punctuality of the short sea and deep sea services may not be precise as weather conditions may
cause delays, and the inland service schedule must ensure time for loading containers. Meanwhile,
it is of interest to the port that vessels spend as little time as possible there. The initial timetable was
discussed with customers and reassessed when considering appropriate vessel size.

Reliability is important both for the port to plan work and capacity utilisation and when trying to
convince shippers and forwarders to use IWT services. In Case Barge, to establish a trust that IWT
was reliable, the proof-of-concept run and workshops explained the set up to ports, shippers and
forwarders. While it was agreed that backup solutions that could be implemented with short notice
were needed, agreements with hauliers were postponed until the service was due to start. In Case
Feeder, the reliability of IWT was used as a marketing point, since congestion on roads could be
avoided.
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Barriers related to market characteristics

Key market characteristics barriers were related to attracting goods volumes necessary for viable
business as well as transport during the first and last mile and ice conditions. Managing goods
volume involved establishing continuous goods flows and securing the initial volumes necessary
to start the businesses. First, an attractive offer was developed. Marketing arguments regarding
the environmental benefits of IWT compared to road transport were persuasive but the cost had
to be competitive. Second, most shippers did not have enough volume to fill a vessel, so the entre-
preneurs ended up visiting many shippers. Initially, many of them showed great interest in IWT.
One approach used by the entrepreneurs to secure adequate goods volumes was to target shippers
that had large volumes of goods to transport to accumulate volume quickly. Another approach
was to ask shippers to commit a small percentage of their volumes.

For the business to work for ship operators, there had to be sufficiently balanced volumes. Since
shippers may not have shipments in both directions, the entrepreneurs targeted shippers with goods
flows in opposite directions to ensure capacity utilisation. Some shippers indicated that forwarders
were responsible for arranging their transport, and, thus, forwarders also had to be visited and con-
vinced of the benefits of sending goods flows by IWT. Both the proof-of-concept run and marketing
the offers promoted IWT and sparked customer interest. While initial interest from customers was
satisfactory, it took time and effort to get signed letters of intent confirming the volumes from day
one. Getting such agreements with customers was intense work as Case Feeder got close to market
introduction. Despite huge efforts, Case Feeder was not able to secure sufficient volumes in one of the
directions. According to the entrepreneur, the main reason for this was discrepancies between the
market price offered to shippers and the price needed to convince forwarders.

The first and last mile of transport between inland ports and shippers was a barrier as most ship-
pers were not located by the riverside or the port. Shippers may prefer to single-source the IWT leg
and the first/last mile; therefore, the entrepreneurs needed to offer land transport to and from the
inland ports. The approached hauliers were positive about cooperating, but formalised partnerships
and agreements regarding cost and revenue sharing were deferred until a time closer to market intro-
duction. It was necessary for the entrepreneurs to provide shippers and forwarders with different
offers because when forwarders buy IWT, they may decide to arrange the last/first mile themselves
using their own haulier contacts.

In Case Feeder, the barrier of ice conditions in Sweden was managed using a vessel type that was
ice-classed, while in Case Barge, a research study was conducted, which provided input to the barge
owner and insurance companies.

Discussion

This study has analysed how entrepreneurs starting up IWT of containers managed barriers to
modal shift. This section provides further value by discussing the competition versus land-based
transport, which was a major concern for the entrepreneurs. Stakeholder interaction is elaborated
upon as many aspects of such were observed, and the topic is largely overlooked in the literature.
Finally, managerial implications are highlighted.

Competition with land-based transport

Competitiveness or favourable conditions for IWT are important for its success. IWT transport com-
petes with both road and rail transport systems, i.e. actors offer services with different transport
modes on the same market, and in the Gothenburg case, the hinterland rail shuttle network is par-
ticularly well developed (Bergqvist and Woxenius 2011). A major part of a competitive IWT offer
relates to costs, where many of the costs involved are unique to IWT. The transport price offered
to shippers was an overarching issue for the entrepreneurs, and is influenced by several barriers,
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including goods volume, piloting fees, port charges and the pre- and post-haulage between the ship-
per and the inland port. This paper adds to knowledge reported in earlier studies on cost-competi-
tiveness of IWT (e.g. Frémont and Franc 2010; Konings 2009; Wiegmans and Konings 2015) by
describing activities to manage financial barriers. Rather than costs being rigid, it was illustrated
in the cases that it was possible to influence them, for example port charges could be negotiated.

Compared to road transport, an advantage of shipping is economy of scale, but when starting up
IWT sufficient goods volume to attain such advantages may be problematic. Economy of scale relates
to the benefits of using a larger vessel to reduce cost as well as emissions per transported ton, where
the efficiency potential has been clearly demonstrated by Lindstad, Asbjørnslett, and Strømman
(2012). To reach high efficiency requires a good fit between the vessel capacity and the goods volume.
Konings (2009) described how services often start with relatively small vessels, thereafter frequency
and then vessel capacity are increased. In the studied cases, the fixed costs were too high to justify a
vessel with lower capacity. Instead, this study outlined several approaches for attracting goods
volumes.

Containerisation, by providing the opportunity to bundle goods, is positive for achieving econ-
omy of scale, and aiming for container goods flows as in the studied cases should therefore be advan-
tageous. Combining many shippers’ goods flows in the studied cases lowered the entrepreneur’s
dependency on single shippers. Committing only part of goods flows to IWT lowered the shippers’
magnitude of change and exposure to risk with using a new transport service with a limited track
record in the specific transport market. Meanwhile, it required resources for the entrepreneurs to
contact many shippers. For bundling of goods, Caris et al. (2014) highlighted the challenge involved
in defining appropriate business models, which would merit further research to support IWT of con-
tainers. Further, approaching shippers about shifting their goods flows to IWT necessitates infor-
mation regarding existing goods flows. Such information may be obtained by applying methods
for identifying promising cases for modal shift, such as the one in Meers and Macharis (2015).
Additional tools for such identification would be helpful for initialising IWT.

Stakeholder interaction

Through interacting with customers, authorities and other stakeholders, the entrepreneurs engaged
in market creation and preparation, which may facilitate the appearance of other IWT services in the
future. The work done by entrepreneurs in this study should help future entrepreneurs communicate
the concept of IWT to stakeholders (cf. Aarikka-Stenroos and Lehtimäki 2014). Hence, a key learn-
ing here is that participating actors contribute to changing the market.

In agreement with earlier studies, it is stressed that stakeholder perception of IWT needs to
change to realise a modal shift. Meers et al. (2017) found that many of those currently not using
IWT do not consider it as a possibility for them, and the authors argued that a mental shift is needed
to realise a modal shift. In a market with low levels of IWT, there are many not using IWT, and there-
fore the need for a mental shift is even more pronounced. It was evident in the studied cases that both
shippers’ and authorities’ knowledge of IWT opportunities was low. To increase the knowledge and
encourage a modal shift, this study has illustrated a number of activities of importance for influen-
cing the opinions of stakeholders, including recurring communication, promotion, education and a
proof-of-concept run.

While many stakeholders needed to be convinced, the most effort was directed at influencing
regulatory stakeholders and the contradiction between policy aims and practice. Despite the publi-
cally stated policy of fostering IWT, fees, taxes and legislation were not adapted to facilitate IWT, and
perceived as barriers rather than drivers of IWT use. Regulatory actors need to take into account that
an entrepreneur may not be able to tolerate the financial risk resulting from the slow pace at which
regulatory actors implement changes, such as those involved in the piloting fee structures. Further,
support in the form of promotion of IWT, as is customary in markets with larger shares of IWT
(Kotowska, Mańkowska, and Pluciński 2018; Mihic, Golusin, and Mihajlovic 2011), was lacking
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for the Swedish cases. The contradiction between policy aims and practice indicates a need for public
support of a ‘nursing market’, that is, a market that facilitates learning and interaction among market
agents with limited or no previous interaction with IWT (cf. Bergek et al. 2010; Metcalfe 2007). Pol-
icy makers in markets with limited IWT could learn from studying the supporting activities that exist
in other countries, such as modal split obligations described in van den Berg (2015), where the port
authority of Rotterdam has indicated a minimum desired modal split in a container terminal con-
cession proposal, incorporated modal split propositions in the evaluation, in the contract and as a
performance criteria, or as in the example of reductions of property costs linked to use of waterborne
transport introduced by the autonomous port of Paris and described in Frémont and Franc (2010).

The interaction between stakeholders to reduce costs in the studies advocates further focus on
interorganisational aspects in IWT research. While the previous research focuses on cost reduction
through optimisation of existing transport routes using a logistical approach, in which the unit of
analysis is the physical flow (c.f. Stentoft Arlbjørn and Halldorsson 2002), it is noticeable in the
studied cases that cost reduction has an interorganisational dimension. Given this, future research
may benefit from complimenting logistics research with supply chain management, which has a
stronger focus on interorganisational aspects (c.f. Halldorsson et al. 2007).

Additionally, future research on modal shift to inland waterways may also benefit more from a
stronger theoretical foundation, e.g. the application of middle-range theory. Such application bridges
theory and, practice, through context-specific conceptualisations (Craighead, Ketchen, and Cheng
2016). Given the nature of the problem of modal shift, two middle-range theories that may provide
a deeper understanding are transaction cost economics or network theory (c.f. Halldorsson et al.
2007).

Managerial implications

The managerial implications of this research include the potential implementation of activities taken
by entrepreneurs to overcome certain barriers, and the stakeholder interactions required. To some
extent, overcoming barriers was a learning process for the entrepreneurs, and actors in other con-
texts could reduce their efforts by applying the approaches and activities identified here. For
example, actors could use Figure 2 to devise their own roadmaps to the delivery of IWT services.

Learnings drawn from this paper may be applicable to both other countries as well as other ship-
ping contexts. For IWT in other countries, certain barriers may carry more or less weight compared
to the Swedish context. For example, width and depth of waterways may be a concern in other
countries (Kotowska, Mańkowska, and Pluciński 2019), whereas barriers related to piloting fees,
wave heights and ice may need less focus. Still, the activities described in this paper may be applicable
to managing such barriers. Some activities could be useful for barriers other than those encountered
in the cases, for example, those aimed at motivating and convincing stakeholders to manage their
limited experience of IWT. Further, actors may learn from and apply the activities in shipping con-
texts other than IWT. For a modal shift to coastal shipping, Saldanha and Gray (2002) identified the
attraction of a sufficient volume of goods as a key barrier, as shipping operates at a larger scale than
road and rail. The approaches used to attract and combine goods volume in the cases presented in
this paper may help actors in coastal shipping.

Conclusions

The main contributions of this paper are the descriptions of how to manage barriers to a modal shift
to IWT, including stakeholder interaction and special considerations in markets with limited existing
IWT. Extant literature, such as Pfoser, Jung, and Putz (2018) and Mircetic et al. (2017) describe var-
ious barriers. This paper confirmed several of these barriers and provided additional details from the
perspective of entrepreneurs. In this paper, the main focus is on how entrepreneurs can work to over-
come barriers. Descriptions have been provided of activities useful not only to entrepreneurs
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interested in initiating IWT but also to other stakeholders that want this to happen. The study
showed that modal shift involves many stakeholders, and the stakeholders involved in overcoming
each barrier have been outlined. The roles of different actors in a modal shift to IWT have not been
stressed in previous literature. In particular, policy makers that aim to promote modal shift should
consider the identified regulatory barriers and their role in facilitating modal shift and overcoming
barriers.
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