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[Abstract: Modal shift within the freight transport sector has been promoted by policy makers as one of
the means to achieving climate and environmental targets for several decades. The European Union has
also had modal split objectives in place since 2011. In the Green Deal the ambition of shifting freight
away from road transports is repeated. Even though the literature on mode choice is well established,
there is less consensus about the volume of freight with potential to shift and, more importantly, the
actual contribution of modal shift to achieving environmental and climate objectives. Based on a
literature review to determine the potential of freight modal shifts within different sesgmentsin Sweden,
this paper discuss the underlying assumptions explaining how freight modal shift is interpreted both as
apolitical meansto achieving overarching policy objectives and as a policy objectivein itself.]



1 Introduction

Freight transport is contributing to several environmentally damaging externalities, including emissions
of CO,, NOy, SOy, VOC, and PM.! Historically, these effects have on average been higher per ton
kilometre (ton-km) for road transport compared to rail and waterborne transports (Nocera, Cavallaro
and Galati, 2018). Especially for long distance freight transport, policy makers in many countries and
regions, including the EU, the US, and Japan, have set up modal shift objectivesto shift away from road.
These policy objectives are often motivated by overarching societal objectives related to emission
reductions, health and road safety (Tao, Wu and Zhu, 2017; Pinchasik et al., 2020). The modal shifts
objectivesthusrest on an implicit assumption that steering towards the realization of modal shift targets
is contributing to the realization of other societal objectives. In Sweden modal shifts of freight transport
from road to rail and shipping is one of three overall priorities in the “National freight transport strategy”
that was adopted in 2018.2 The strategy sets the overall policy focus for freight transport and logistics
to fulfill the Swedish transport goals, contribute to a competitive business sector, and promote a modal
shift of freight transport from road to rail and sea transports. There are three policy instruments
explicitly targeting freight modal shifts; two compensation schemes targeting sea and rail freight
transports, respectively, and a national promator for shortsea shipping and inland navigation.

Despite the policy ambitions, there is little realization of modal shift in most countries. Particularly rail
freight infrastructure is lagging throughout Europe, and the market share of rail freight is decreasing
within the European Union (Islam et al., 2015; Kaack et al., 2018). In Sweden, freight transports are
largely dominated by heavy truck. The share of freight transport by road, in ton-km, isincreasing on the
expense of both rail and shipping (Vierth et al., 2020). Similar developments are seen in other Nordic
countries (Pinchasik et al., 2020). In general, severa political trends are rather contributing to
strengthening the importance of road for freight transports in Europe. Political decisions such as
increased weight and length allowances® for heavy trucks (Vierth, Lindgren and Lindgren, 2018) directly
contribute to keep road costs low. Automatization and digitalization could for example imply that driver
wages will constitute asmaller share of total road transport costs. If that isthe case, the expectation that
regulations of driving and rest times and the shortage of drivers could dampen the cost advantage for
road, only has temporary effects. From a climate perspective, the CO, standards for heavy trucks that
were enforced by EU in 2019 (EU 2019/1242) further incentivize innovations and the uptake of low-
emission vehicles. During the introduction phase, the standards will probably lead to more costly
vehicles, but in the longer term the regulation will affect the relative environmental performance
between modes in favor of road. In fact, heavy truck is the only transport mode in Sweden that has
reduced its greenhouse gas emissions, between 2010 and 2018, at aratein line with the Swedish climate
target of a 70 % reduction of GHG emissions within the transport sector by 2030. Thisis partly driven
by the increased usage of HVO (Hydrogenated vegetable ail) in the fue mix (Takman, Trosvik and
Vierth, 2020). Still, freight transports by road are on average generating COg emissions per ton-km that
are much higher than transports by sea, and particularly by rail (see Table 1). On the other hand, of all
other air-borne emissions, freight transport by seais generating the highest emissions per ton-km. This

1 carbon Dioxide (CO2), Nitrogen (NOx), Oxides of Sulphur (SOx), Oxides of Volatile Organic Compounds (VOCs) and Particulate Matter
(PM).
2 Efficient, high-capacity and sustainable freight transport — anational freight transport strateqy - Government.se

3 Since July 2018, Sweden allows heavier trucks of up to 74 tonsin about 20% of the state-owned road network. The road network in which
heavier trucks are permitted, will gradually be expanded to reach about 70-80% of the strategic road network by 2029 (Swedish Traffic
Authority, 2020).

2


https://www.government.se/articles/2018/10/efficient-high-capacity-and-sustainable-freight-transport--a-national-freight-transport-strategy/#:~:text=The%20national%20freight%20transport%20strategy%20focuses%20on%20creating%20the%20conditions,the%20freight%20and%20logistics%20area.
https://www.trafikverket.se/contentassets/ba17ede140da4ccaad607bd4f188f136/slutrapport-implementering-av-bk4.pdf
https://www.trafikverket.se/contentassets/ba17ede140da4ccaad607bd4f188f136/slutrapport-implementering-av-bk4.pdf

can be explained by the successively sricter environmental requirements (Euroclass) on new trucks
(EU, 1987), wheresas corresponding requirements for sea transports have been implemented much later.

Tabel 1. Average air emissions per freight transport mode and ton-km on Swedish territory based on
statistics from year 2017.

COz NOX SO2 HC/VOC PM

kg per ton-km  gper ton-km  gper ton-km  gper ton-km g per ton-km
Road 0,0648 0,2255 0,0002 0,0052 0,0049
Rail 0,0020 0,0239 0,0000 0,0020 0,0009
Sea 0,0286 0,6558 0,0178 0,0267 0,0089

Source: Johansson, Vierth and Holmgren (forthcoming)

Technical innovations such as increased battery efficiency, electrification and aternative fuel sources,
and automati zation of vehicleswill affect the development towards|ess climate impact within all modes.
These trends could also improve conditions for multimodal transport solutions through organizational
innovations and business model s taking advantage of load standardization, digitalization, data-sharing,
and innovations (Kaack et al., 2018; Swedish Transport Administration, 2018; Ambra, Caris and
Macharis, 2019; Johansson, Vierth and Holmgren, 2021). However, as the road sector has a faster
vehicle turn-around, the road sector is likely to implement these technologies much faster than for
example sea transports. The politica ambition to realizing modal split targets will depend on
assumptions about how the relative environmental performance, and/or other external effects, of
different modes develop over time.

In this paper, we part from previous white and grey literature and official statistics to summarize the i)
potential of realizing freight modal shiftsin Sweden, and ii) the potentia contribution of realized modal
shiftsin contributing towards realization of climate and environmental objectives. Based on thefindings
we discuss the implications of treating modal shifts as a political objective rather than a means among
many potential means to achieving societal objectives. To limit the scope, we concentrate on longer-
distance freight transport chains* including road, rail, and sea (shortseaand inland waterways) transport.
Although this paper is focusing on Sweden, it has relevance from a European perspective. Modal shift
objectivesin Europe are mostly influenced by the Transport White Paper®, specifying that 30% of road
freight transport over 300 km should shift to more energy efficient modes by 2030, and that more than
50% should shift by 2050. Union-wide policies to support certain transport modes and promote
multimodality have been introduced, including TEN-T, Motorways of the Sea, and the Combined
transport Directive (92/106/EEC). Similarly, the policy toolbox available for EU countries and parties
areinfluenced and restricted by common state aid policy.®

The remainder of this paper is organized asfollows. Section 2 provides background on general findings
on freight transport mode choice and common methodol ogical approaches used to study policy impact
on the freight transport market. Common policy instruments, in general and specific for Sweden, used
to incentivize modal shift are discussed in section 3. Section 4 further zooms in on the Swedish freight
transport market and the potential for realizing modal shift. Section 5 discuss the three explicit modal
shift policies introduced in Sweden and their potential contribution to realizing modal shift and, where
possible, their environmental contributions. Section 5 concludes the paper.

4 Although important, the increasing pressure on urban freight transport driven partly by the rise of e-commerceis therefore not covered here.

5 White paper 2011 | Mohility and Transport (europa.eu)

6 Most prominently Community guidelines on State aid for railway undertakings (2008/C 184/07), and Community
guidelines on State aid to maritime transport C(2004) 43.
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2 Background and literature

Freight transport market

One way to understand how policy instruments may influence freight modal split is by applying a
stylized representation of the market represented by the available transport solutions (supply), the choice
(demand) for transport, and the boundaries defining the market such as geography, the overal policy
framework, and technical and demographical trends.

Themodal supply, bothinterms of availability of transport solutions and the capacity of existing supply,
depends on infrastructure and geography (Fowkes et al., 2004; Brogan et al., 2013). Longer coast
promotes shipping, whereas mountains may restrict transport by rail. Road and rail transports are
constrained by network capacity, whereas sea transports are constrained by ports, fairways, and the
hinterland infrastructure. The supply of multimodal transport depends on the quality of the nodal and
modal infrastructure in terms of linkages between terminals, ports, dry ports and airports (nodes) and
roads, railways, and waterways (modes) (Ng et al., 2018).

Firm’s mode choice, e.g., the moda demand, is covered extensively in the literature (Holguin-Veras et
al., 2021). The most influential parameters are transportation cost, transit time, and reliability. These
parameters depend on the character of the goods (setting the boundaries for the available transport
aternatives), goods flow (determining trip frequency and regularity), and load factor. Beyond these
central criteria, there are other aspects such as service quality, security, sustainability, etc. that influence
decision makersto varying extentsin different segments (Flodén and Woxenius, 2017).

Transportation cost includes the shipping cost from origin to destination and other services such as
handling cost and insurance paid to the carrier to cover the transfer of risk (Brogan et al., 2013; Lindgren
and Vierth, 2017). Elasticity studiesis one way to study how responsive transport demand is to changes
in transport costs and time. The magnitudes of own- and cross-price elasticities can therefore indicate
to some extent the potentia effect of policy instruments on modal shift.

Trangit time is impacted by distance, number of transfers, drayage operations, container loading, and
local deliver, etc. Time in transit is generally considered by shippers’ in all segments, with time
variability ranging from a few minutes to several weeks depending on for example transport distance
and type of commodities (Brogan et al., 2013). The importance of time reative to cost differ between
different segments and transport distances (Nealer, Matthews and Hendrickson, 2012; Steer Davis,
2015). Road generally has atime-related cost advantage for shorter distances whilerail, and particul arly
sea transports, become more competitive over longer distances. Road and air transport tend to be used
by commodities that are time-sensitive such asfood products and post, aswell as goods with high value-
to weight ratio such as computers and electronics, or high damage costs such as furniture (Feo, Espino
and Garcia, 2011; Nealer, Matthews and Hendrickson, 2012; Brogan et al., 2013; Lindgren and Vierth,
2017). In some segments, there is a trade-off between transport and inventory costs. More reliable, and
therefore expensive, transport services alow for transport chains meeting just-in-time or just-in-
sequence requirements along the transport chain. In other segments, longer time in transit may be more
acceptable. Sea transports have a comparative advantage for time insensitive goods for which longer
timein transport can be used as amoving inventory to avoid large storage costs (de Jong and Johansson,
2009; Windisch and de Jong, 2010). How the Covid pandemic isinfluencing the importance of time for
mode choice is still too early to determine.

Reliahility of transport isincluding both the degree of predictability and certainty of transport time. It is
affected by factors such as maintenance of infrastructure, congestion, accidents and mismanagements,
but also by extreme weather or natural disasters (Kaack et al., 2018). Reliability is of increasing
importance for just-in-time and just-in-sequence supply chain strategies, aswell asfor shippers of urgent
deliveries or in cases of limited-service frequency (Fowkes et al., 2004; Steer Davis, 2015). To meet



reliability requirements, multimodal transport schedules often have built-in slack time to account for
unexpected changes in travel time (Brogan et al., 2013).

There is a range of other mode choice criteria, depending on the segment. Security, or damage risk,
refersto the likelihood that goods will be damaged or lost during the transportation process, which can
result in high costs for firms (Lindgren and Vierth, 2017). For transportation of high-value goods, such
as luxury cars, security may be such an important factor that shippers only trust afew carriersin terms
of protection of the shipment (Kaack et al., 2018). Moreover, the availability of value-added servicesin
nodal infrastructure, such as storage space, recharging points, repairing facilities and transport service
providers impact on mode choice, as well as the compatibility of infrastructure to the characteristics of
different modes (e.g., capacity and dimensions of quay cranes). Other factors that relate to the
attractiveness of transport service include the possibilities to track cargo, availability of certain
conditions such asrefrigerated cargo, service help desk, etc.

In recent years, transport companies are confronted with higher demand for environmental certification
and increased scrutiny of their environmental impacts, for example with regards to pollution, land use
and climate change (Brogan et al., 2013). Environmentally efficient transport is, however, less of a
priority in relation to price and time aspects. A repeated survey with Swedish companies shows that this
low ranking of environmental aspects in transport purchase decisions is stable over time. Trucks with
low emission standards is the environmental attribute regarded as most important. As stricter
environmenta requirements are introduced, there could be a potentia to differentiate the transport
service market to accommodate companies making efforts to greening the transport chain (Lammgard
and Andersson, 2014).

Finally, freight transport is largely impacted by the globalization of markets and of demographical
change (Transport Analysis, 2020b). The impact of different trends on freight transport demand, and
how they interact with introduced and planned policy instruments, is hard to forecast. In Sweden, both
high-technological services and production of raw material are economicaly important industries
(Transport Analysis, 2017c). The development of these industries affects the transportation demands in
different segments, including the suitability of different modes.

Common methodological approaches

A variety of methodological approaches is used to describe and predict mode choice, as well as to
explain the drivers behind mode choice. Market share models is one common approach using aggregate
average data variables to explain the drivers behind differences in the market share of a particular
transport mode. The market can be defined in various ways, e.g., on geographic scale, on a set of
commodity types, or a combination of both. These types of models can be used to evaluate the overal
effect of apolicy instrument on modal split. Ancther approach isto use micro-level dataon the shipment
leve to explain the determinants of a given freight mode decision, for example by evaluating the impact
of transit times or freight rate on mode choice. There are also some efforts within behavioural economics
and gametheory to capture important variablesinfluencing mode choice that avail able data and standard
econometric models fail to capture (see e.g. Hensher and Puckett, 2005, 2007; Hensher, Puckett and
Rose, 2007).

Network models are often used to forecast transport flows and demand. The results can be used as input
to infrastructure planning and investments, as well as to study the impact of policy instruments. The
modelling of freight transport decision-making isless advanced than for passenger transport. One reason
is that the representation of the freight transport market decision-making is much more complex
compared to passenger demand (Liedtke, 2009). Whereas the passenger isthe central decision maker in
the passenger transport market, freight transport decisions involve severa actors (shipper, carriers,
intermediaries, and operators, as well as infrastructure managers and authorities). The logistic solution
may involve a combination of severa modes, often determined by logistics service providers and
carriers(Jensen et al ., 2018). Efforts are made to improve system model s underlying planning and policy
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evaluation of the freight transport market. One of the major developments in the last decade is the
development towards including micro-level logistics decisions in the national transport models. This
development has improved the models’ capacity to study for example policy effects on firm-level
behaviour and how it impacts on the aggregate dynamics of freight demand and supply (Ben-Akivaand
de Jong, 2013). The mode choiceis modelled at the disaggregate level of the firm given costs associated
with transport, inventory, and i ntermediate points such as transhipment terminal. The models caninclude
one or severd logistics decisions at the disaggregate level, including shippers’ choice of shipment size
(frequency of transports); shippers’ choice of loading unit (e.g., container or not); shippers/forwarders’
choice of transport mode(s) in the transport chain, forwarders/carriers’ choice of transshipment
terminals; and forwarders/carriers’ choice of return transports (Ben-Akiva and de Jong, 2013).

In Sweden, the national freight transport model, SAMGODS, includes alogistics model. The estimation
of firms’ transport demand of different sizein different zones inside and outside the country are based
on the Commodity Flow Survey (de Jong, Ben-Akiva and Baak, 2010; Bernhardsson and Rosklint,
2016). The Swedish Commodity Flow Survey (CFS) is the most comprehensive set of information of
the Swedish freight transport market. The survey is conducted about every five years and covers
information necessary to describe the shippers’ choice of e.g., unimodal and multimodal transport
chains. Part of the information is collected from a stratified sample of shippers and carriers, part of the
information is collected from agencies, industry, and a few individual firms. The Swedish CFS data
enables studies with a comparatively large number of observations (Holguin-Veras et al., 2021), which
makes it a unique data set in Europe. The CFS data has been used in econometric studies to estimate
mode and shipment size, as well as mode and shipment size elasticities (see for example Jong and
Johansson, 2009; Windisch and Jong, 2010; Jensen et al., 2018; Abate et al., 2019; Vierth et al., 2020).

Other sources that could be used for following up the freight transport market include the transport
statistics’ (published by Transport Analysis) and the Transport Purchasing Panel®. The yearly transport
statistics are based on information from firms performing road, rail, sea, and air transports. In contrast
to the CFS data, they do not include information about transport chains necessary to study the
development of multimodal transport. In multimodal chains, the transport statistics count the same ton
cargo severa times. The Transport Purchasing panel is a public-private initiative collecting data every
second year through a survey covering manufacturing and wholesale companies with more than 100
employees.

Policy instruments

There are different attempts to classify policy instruments promoting modal shift (Pinchasik et al.,
2020). Here, we focus on policy instruments within the categories economic (subsidies and taxes),
administrative (regulations and infrastructure), and information (research, innovation, dissemination)
that seek to strengthen the relative competitiveness of rail and sea transport (sometimes referred to as
pull measures) or making road transport less attractive (push measures). Takman et a. (2020) include
as well the categories “investments in infrastructure” and “research” in their world-wide (although
biased towards Europe) overview of freight transport policy instruments.

Whether apolicy instrument is effectiveis evaluated in relation to the policy objective. The effectiveness
depends on the extent to which the policy accurately targets the intended actors, as well as affect their
incentives to act in the desired way, and their opportunities to change behavior (Holguin-Veras, 2002;
LePiraet al., 2017). Whether apolicy is efficient from asocial point of view, depends on the degree to
which it induces individual actors to make choices that better align with society’s overall interests,
including for example environmental and health concerns. From an economic theoretical point of view,
and in line with the polluter pays principle, transport policies designed to internalize the external costs
of respective transport modes would steer towards a more efficient transport system with respect to both

7 Statistikportalen (trafa.se)

8 https://www.cha mers.se/en/centres/| ead/ T ransportPurchasingPanel /Pages/defaul t.aspx
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modal distribution and transport demand. Such policies are technique neutral. In this context, that
implies that they do not favor any mode but rely on price signals to steer actors towards efficient
technology development and implementation. The introduction of modal shift as a policy objective,
rather than one of many policy instruments, is hence inefficient from asocietal point of view. A modal
shift objective is not technique neutral per definition.

At the same time, even though general economic policies, such as the carbon tax, are promoted as a
cornerstone in transport policies, full-scale implementation is seldom feasible in the intermediate future
due to political constraints and multiple interacting market failures (Mandell, Nilsson and Vierth, 2014;
Rodrik, 2014). In the maritime sector for example, where CO, emissions make up a large part of the
non-internalized externa costs related to shipping, carbon pricing remains an unused potential
(Nikolakaki, 2012; Parry et al., 2018).° Policy makers often use a combination of general and more
specific instruments to steer actors to act in ways desirable for target achievement, for example by
combining policy instruments promoting modal shifts with technical requirements and carbon pricing.
In this regard, the treatment of modal shift as an objective may be a political means to envision the
direction of desirable future development.

The consequence of modal shiftsbeing interpreted both asapolitical objective aswell asapolicy means,
isfirstly that it constrains political flexibility, and secondly that it complicates the possibility to evaluate
itseffectiveness. The modal backshift discussion isan example of this. Modal backshift refersto policies
that negatively affect the relative competitiveness of alternative modes to road and thereby may induce
substitution effects. If the political ambition isto reach a certain modal split target, a policy instrument
that is inducing (or predicted to induce) modal backshift is ineffective as it moves the transport sector
further away from that target achievement. However, if modal shift is a means to achieving an efficient
transport sector, modal split constraints are non-binding, and the effect of the policy instrument must be
determined in relation to realizing transport efficiency from a societal point of view.

Economic instruments

Taxes and fees are levied on the transport market motivated by different political objectives. Very
generalized, some taxes are motivated to internalize externalities (e.g., carbon tax - in line with the
polluter pays principle), some are motivated to finance parts of the infrastructure necessary for the
operation of the traffic mode (e.g., energy tax, pilot fees, rail fees, and road fees for heavy vehicles - in
line with the user pays principle), and some are introduced because of its fiscal qualities. For road and
rail, external costs are dominated by costs related to infrastructure. For maritime transport,
environmentaly harmful emissions dominate the externa costs. In Sweden, taxes and fees have
remained relatively constant for trucksthe last ten years. For seaand rail transport the costs have amost
doubled during the same period in line with the effort to increase the fees until they correspond to the
social marginal costs related to sea and rail transports (Johansson, Vierth and Bondemark, 2020).

Within the EU, the design of fuel taxesis restricted by the energy tax directive (Directive 2003/96/EG),
and the Eurovignette directive (Directive 2011/76/EU) regulates the way taxes and fees can be levied
on heavy vehicles. In Sweden, Denmark, the Netherlands, and L uxemburg atime-based eurovignetteis
levied on heavy trucks, whereas in for example Germany, Austria, and the Czech Republic the
eurovignette is distance-based (Transport Analysis, 2020a). The European Commission (2017b) has
disregarded time-based eurovignettes as cost-inefficient as they are not directly linked to the external
effects of road wear, noise pollution, and traffic security. Amendments to the directive are under
negotiation. The current proposal is that all eurovignettes should be distance-based rather than time-
based (SOU, 2017). The Swedish government has commissioned a specia investigator to analyze the
design of anew aternative system to the current eurovignette fee for road freight transports that should

9 The discussions of regional or global emissions trading systems, discussed above, could change this.
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contribute to the realization of environmental and climate targets. The results should be presented in
September 2021.1°

The Swedish fairway dues system is an example of afee motivated both to internalize external costs and
to finance the operations of the Swedish Maritime Administration (SMA). This is different from the
road sector, where the maintenance of the road infrastructure is financed through general taxes. The
SMA is responsible for maintaining fairways, pilotage, ice breaking and rescue service, as well as to
reduce the impact of shipping on the environment. The Swedish system is comparatively unique as the
fairway dues are differentiated based on environmental performance considering CO,, NOy, SO« and
PM emissions, as well as chemical use and waste management. The current system implements
frequency rebates for ships that call a port more than five times a month. The discount system implies
that the first call per month is the most expensive, which can be a barrier for a shift from road to sea
transport (Lindé, Vierth and Cullinane, 2019). In 2019, only 8 % of the ropax-ferries’ calls (that carry
passengers and freight) paid fully. For cargo vessels, the corresponding numbers ranged between 40—
80%. The implication is that the current model indirectly favors high-frequency passenger transport
(Johansson, Vierth and Bondemark, 2020).

Sometax designs, and tax exemptions, are politically motivated to affect the competitiveness of different
modes or sectors within the industry. Seaand rail freight transport in Sweden are for example exempted
from energy- and carbon taxes. Similarly, energy and carbon taxes are lower for diesel whichisthemain
fuel used for truck transports.* Ships can apply for refund for electricity usage at berth and in port. The
purposeisto incentivize usage of electricity instead of auxiliary engines often running on fossil fuelsin
port (Swedish Tax Authority, 2020).

Subsidies for freight transport are often politically motivated to reduce the differencesin costs between
road and alternative transport modes, as the higher costs for these alternatives are perceived as the main
barriers for their uptake. In principle, EU law (EUF Treaty, article 107.1) does not permit state aid to
commercia activity. However, exceptions can be made to facilitate development of certain industries
or regions, if it does not adversely impact trade (article 107.2-3). For example, in 2004, the Community
guidelines on State aid to maritime transport (2004/C 13/03) wasissued, all state aid favoring maritime
transport must follow the guidelines. State aid can be granted for a shipping service within EU territoria
water for a period of maximum three years. The service must facilitate to shift transport partly or fully
from road to sea, and aid can only be issued to a pre-specified service which environmental effects are
pre-determined. In Sweden, Norway, UK, and Italy, subsidy schemes targeting modal shift to maritime
transport, so-called eco-bonus, have been introduced based on these guiddines. The exact design differs
between countries. In Sweden, the subsidy is directed to shipping companies offering new or improved
short-sea services that are replacing road transport (Transport Analysis, 2019a). The current
environmental performance is calculated using the NTM Calculation Tool administered by a Swedish
NGO. The unit values in the Swedish CBA guidelines are applied (ASEK*?). In Italy, the eco-bonus
scheme is broader and operators that combine road with maritime transports qualify for economic
compensation (Tsamboulas et al., 2015).

Another example of a subsidy is the environmental compensation for freight transport on rail,
administrated by the Swedish Transport Administration since 2018. Similarly to eco-bonus, the
Community guidelines on State aid for railway undertakings (2008/C 184/07) adopted in 2008 affect
the design. Compensation that corresponds to the external costs that can be avoided by transport by rail
can beissued. In Sweden, the subsidy is motivated as a means to strengthen the competitiveness of rail
and contribute to modal shift. The compensation is paid out retroactively in relation to the ton-km

10 Nytt miljostyrande system for godstransporter pa vég - Regeringen.se
11 Energiskatt, koldioxidskatt, svavelskatt | Rattslig vagledning | Skatteverket
12 ASEK, Anaysmetod och samhéllsekonomiska kalkylvérden - Trafikverket
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performed and the calculation of the external costs are based on the Handbook on the external costs of
transport.* (In section 4, amore detail account for eco-bonus and environmental compensation for rail
aregiven).

Marco Polo and Motorways of the Sea are examples of subsidy programs at the European level aiming
at shifting freight transports off the road and promoting multimodal transport chains including shortsea
shipping, rail, and inland waterways in different combinations. The effectiveness of these programs has
been questioned. The Swedish Maritime Administration together with public, private, and academic
partners ran the project MonalLisa and MonalLisa 2.0 with EU-funding under Motorways of the sea
during 2012-2015. Using insights from air traffic management, the project aimed at improving
interoperable vessel traffic management including environmental performance and just-in-time
deliveries. The main outcome of the project was the development of a route planning and route
information sharing tool integrating seaborne and shore-based information as well as environmental and
maritime spatial planning information. The aim of the validation project was to collect sufficient data
for manufacturers to continue devel oping the services of the tool. However, the scientific review of the
project (Dahlman, 2019) noted that the effects on optimized route choice, improvement of
environmental performance, maritime safety, or competitiveness with other modes was hard to assess
as there was no collection of baseline data. One of the more fundamental problems identified was that
many of the services developed and tested were not based on an assessment of user need, implying that
many of the services would not reach commercialization. It was concluded that continued political and
financial support is essential for large-scal e implementation of the traffic management tool. The general
evaluation of Motorways of the Sea suggested that projects have contributed to amoda shift from road
to sea to some degree, but that the data on environmenta effects is too scarce to evaluate (European
Commission, 20173).

In their evaluation of the Marco Polo programs, the European Court of Auditors (2013) recommended
the European Parliament and Commission to discontinue this form of top-down EU funding for freight
transport services. The assessment was that it |eads to insufficient market uptake (few applications), low
evidence of impact on achieving objectives (little impact in shifting freight off the roads, and no datato
assess the expected benefits of diminishing the environmental impact of freight transport, easing
congestion, and improving road safety), high administrative burden, and low additionality (13 of the 16
beneficiaries audited confirmed that they would have started and run the transport service even without
the EU funding). The auditors also found that the management of the Marco Polo funding scheme
improved over time in terms of funding more high-quality projects. However, as there was no ex-ante
market analysis of why multimodal transport was not carried out, the effectiveness of the project in
removing barriers to move freight off the road remained limited.

Administrative instruments

Important administrative policy instruments targeting modal shift are infrastructure investments and
programs including improvement of capacity on rail network, road access to dry ports, and navigable
waterways (modal infrastructure), as well as investments in ports and combi terminas (nodal
infrastructure). These measures are usually motivated from severa policy objectives, including modal
shift and multimodality. The construction of the world’s longest road and rail tunnel Fehrman-belt isan
example of alarge infrastructure project that will impact on rail transport supply. It is funded by EU
grants (under Connecting Europe Facility scheme) and supported by Danish and Swedish funds.

Within the EU, the TEN-T directive together with the Transport White Paper setsthe overall regul atory
framework for the development of along-distance freight transport sector shifting towards less carbon
intensive modes of transport. TEN-T aims a ensuring connectivity of all regions of the EU
(comprehensive network) while prioritizing parts with the highest strategic importance for the union

13 Handbook on the external costs of transport - Publications Office of the EU (europa.eu)
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(core network). The implementation of the networks is legally binding, with the core network to be
implemented by 2030 and the comprehensive network by 2050. It is safe to assume that the
comprehensive work carried out within the European Union during 2020 outlined in the Sustainable and
smart mobility strategy (COM(2020) 789 final) in line with the European Green Deal will impact
considerably on the future transport market.

The EU Combined transport directive (92/106/EEC) is an administrative policy meant to increase the
competitiveness of combined transport against road-only transport. It is one of the EU measures to
promote a shift from road freight transport to rail and water. In 2017, a simplification of the directive
was proposed along with the introduction of economic compensation for investments in infrastructure
such asinternational combi-terminals, etc. Amendments to the directive are still under negotiation, but
they are expected to facilitate further development of multimodal transport by simplifying cross-border
procedures, including the provision of additional exemptions to cabotage rules and allowing the
provision of economic incentives (Pastori et al., 2018). The EU mobility package ((EU) 2020/1054)
including regulations on driving and rest times and cabotage for the road sector could also improve the
competitiveness for sea and rail. Y et other trends, are pointing towards continued strengthening of the
road sector. The so-called infrastructure directive (EU 2019/1242) will impact on future investmentsin
charging infrastructure and hydrogen devel opment for heavy vehicles.

Other adminigtrative instruments indirectly affect the competitiveness of transport modes. The Sul phur
Directive (2012/33/EU) came into force in EU in 2015. It demands lower Sulphur content in marine
fuels within SECA (covering the North Sea, Baltic Sea and English Channel) to decrease air pollutants.
Asfuelswith lower Sulphur content are more expensive, the directiveis an example of an administrative
instrument with impact on relative transport costs between modes as it affects fuel cost. It has attracted
attention from the perspective of amodal backshift. There were concernsthat the directive would induce
a higher road transport demand at the expense of seatransports. Such effects have not been established
in Sweden. Instead, the intended positive effects on air quality have been achieved and the general
compliance is found to be high (Transport Analysis, 2017b). However, the long-term effects of the
directive on modal shift and transport efficiency and environmental impact are yet to be determined
(Raza, Woxenius and Finnsgard, 2019).

In Sweden, the infrastructure plan sets the long-term planning horizon for infrastructure maintenance,
investment, and public procurement. The strategic planning document for next period (2022-2033 and
2022-2037) states that the environmental impact caused by freight transports must be reduced and that
thisto a certain extent can be achieved by modal shift. Modal shift is shown to play a minor role for the
achievement of the CO; reduction target (Swedish Transport Administration, 2020d). In contrast, the
National freight strategy from 2018 is, as previously mentioned, promoting modal shift as one of three
overarching objectives.

Information instruments

Finally, information as a policy instrument, or investmentsin knowledge and innovation generation, are
usually motivated based on the need for internalizing positive externaities (knowledge externalities,
network externalities) that could improve the conditions for modal shift. For example, the Swedish
Transport Administration hosts a rail sector platform “Together for on-time trains” that aims at
improving punctuality in the rail sector via collaboration and availability of open data.

A similar exampleisthe public-private enterprise Shift2Rail, formed under Horizon 2020, to coordinate
research and innovation within the rail sector ((EU) nr 642/2014). The research should contribute to an
increased modal shift to rail by increasing competitiveness and interoperability within the union. The
national promotor for shortsea shipping and inland navigation installed in Sweden 2018 is another
example.
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3 Freight transport in Sweden

The Swedish freight transport market is heavily influenced by the natural resource and base industries
of ore, steel, forestry, and petrochemicals producing the largest freight volumes. Production is mainly
concentrated to the northern parts of Sweden, the west coast, and the northern east coast. Whereas most
of the consumption is concentrated in southern Sweden, where population density is higher. Ore and
mineral constitute the largest share of the total freight in tons transported by truck (34 %) and rail (46
%). About 85 % of the export volume in tons is congtituted by ore, stedl, forestry, and petrochemical
products. Import is dominated by oil and petrochemical products (Transport Analysis, 2016). For wood
and ore products, some rail infrastructure has been devel oped to move the goods from industry to ports
(Rich, Kveiborg and Hansen, 2011). The state-owned company Green Cargo dominates the market for
system trains (Gustafsson and Nystrém, 2019).

Sweden’s long coastline is favorable for maritime transportation and shipping is dominating the
internationa trade. In 2011, five of Sweden’s more than 100 ports were selected as part of the core
infrastructure within TEN-T (Transport Analysis, 2019b). Port of Gothenburg is the largest port in
Scandinavia operating around 60 % of containerized goods flows. Freight shuttle trains go between 25
railway terminals located in different part in Sweden (Bergqgvist and Woxenius, 2011; Wallmark, 2015;
WSP, 2019).

Freight transports are predicted to increase in Sweden by 50 % to 2040, particularly transports
concentrated on larger paths and corridors (Swedish Transport Administration, 2020f). In general, the
Swedish transport sector is experiencing a structural shift towards transport chains using larger vehicles
operating between a few important nodes (WSP, 2019). In 2014, the Swedish commercial fleet was the
smallest since 1970, in terms of ships while the total gross tonnage of the fleet has remained relatively
constant. Internationally, the average gross tonnage of ships has increased by about 80 % between 2005
and 2012 (Transport Analysis, 2016). One of the reasons is the global trend towards consolidation and
specialization within logistics. The share of goods transported in standardized unitsisincreasing, which
increases the possibilities for multimodality. In Sweden, growth in transportation by rail is taking place
for commoditiesthat aretransported in multimodal chains (Transport Analysis, 2016). Particularly semi-
trailers are gaining increasing importance. They can more easily optimize the load factor in both
directions compared to contai ner transports that more often are carried empty on the return trip. Between
2009 and 2017, the load factor on semi-trailers was 85 — 90 % on average and 60 % for containers. As
rel oading costs make up alarge share of total transport costs in multimodal transport chains, the load
factor is of mgjor importance (Bergqvist, 2019; Transport Analysis, 2019a).

In 2018, permission for trucks of higher bearing capacity class (BK4 alowing 74 tons instead of 64
tons) was introduced on about 11 % of the public road network. The share of roads allowing for heavier
trucks has successively expanded. In 2020, the share was around 20 % of the public roads and the share
isexpected to increase to 40 % by 2025 (Swedish Transport Administration, 2020c). Transport by longer
and heavier road vehicles reduces emissions per ton-km as fewer vehicles are needed to transport the
same amount of freight. However, the overall impact on the transport system is not established. The
empirical question is to what extent emission reductions from road transports are offset by induced
traffic and freight shifting to road from seaand rail. Allowance for even longer vehicles (from 22,25 to
34,5 meter) have been proposed on Swedish roads in 2021. The Swedish Transport Agency (2019b)
argues that the reform islikely to increase transport efficiency and that this may induce some unwanted
modal shift for long-distance freight transports. On the other hand, they argue that given available combi
terminals, policy instruments may neutralize unwanted modal shift and instead promote a larger share
of multimodal freight transport. The overall impact, it is concluded, depends on the policy mix. The
difficulty of determining these effects is demonstrated in Vierth et a. (2018) who study the effect of a
previous dimension reform allowing longer and heavier vehicles on part of the road network on mode
distribution and environmental emissions. The authorsfound a high degree of incorporation of thelonger
and heavier vehiclesin the fleet resulting in higher road freight efficiency (fewer vehicle-km needed for
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agiven amount of ton-km). Even though road by far contribute to most emissions, the authors could not
establish that the dimension reforms were associated with adverse environmental impactsfor the overall
freight transport sector during the period studied.

The multimodal freight transport market is dominated by a few multimodal operators and a few large
forwarderg/haulers (Vierth, 2012; Flodén and Woxenius, 2017). In most ports in Sweden, terminal and
port activities are handled by the same company. There is however an increasing trend towards
contracting the terminal activity to an external operator, which is a more common model in Europe. If
the operator also owns ships and carries out transport, it has limited incentives to allow for competitors
to utilize the port. Gothenburg Port, and afew other ports, have entered long-term contracts with external
operators. Thisrestricts the possibilities for operators to find enough capacity to establish new terminals
or transport services. The EU has been working on ways to facilitate access to the port services market
for several years (Gonzalez-Aregall, Cullinane and Vierth, 2021). The so-called Port Regulation (EU
2017/352) entered into force in 2019 with regulations about access and financial transparency and with
the aim to “reduce costs for transport users and contributing to the promation of short sea shipping and
a better integration of maritime transport with rail, inland waterway and road transport”. Whether this
regulation will change the market conditions in Sweden remains to be determined, however Transport
Analysis (2019a) points out that if the regulation actualizes the application of more correct procurement
procedures it could have a positive effect.

Potential for mode shift

Severa studies in recent years have concluded that there is little competitiveness between maodes in
Sweden (see e.g., Rich, Kveiborg and Hansen, 2011; Haram, Hovi and Caspersen, 2015). Most goods
are transported with the most comparatively advantageous mode: road for shorter distance transport and
transport where there is limited access (forestry), shipping for long distance and heavy cargo
transportation, rail for transport of ore and steel from the base industries (Transport Anaysis, 2016).
Inland waterway transport is possible from Lake Vénern (via Goéta cana) and Lake Mdaren (via
Sddertélje canal). The share of transport on inland waterwaysis very low. In 2021, lessthan one percent
of the goods, in tons, with senders and receivers in Sweden was transported on inland waterways, and
seven percent if counting multimodal chains including inland waterways (Transport Analysis, 2016).
The types of cargo mainly transported by inland waterways are liquid fuels, forestry, and mining goods
(Roso et al., 2020). Since 2014, there are less strict EU regulations (EU 2016/1629) for shipstrafficking
inland waterways. Six new zones for inland waterway shipping in Sweden have been designated.'*

On an aggregated level, themodal split of freight transport isrelatively stable over time. Between 2011-
2016, sea and rail decreased their shares with afew percentage points, whereas road transport increased
a bit (Vierth et al., 2020). The modal split (published in the official transport statistics) says nothing
about how multimodal transport chains have developed over time. Moda shifts can be caused by
different ton-km increase rates for road, rail and sea transports. The establishment of such trends is
constrained by the availability of statistics. Comparing the information in the CFS from 2009 and 2016,
Transport Analysis (2019a) cannot establish atrend towards increasing shares of multimodal transports.
In the 2016, around 60 % of the freight transports, regardless of whether measured in value or ton, were
unimodal. According to the answers in the Swedish Transport Purchasing Panel the share of unimodal
road transportsis alittle bit higher, it lies around 75 % for the last four rounds of the survey (Styhre et
al., 2019).

Previous studies of modal shift potential, based on transport distances and assumed transport costs, show
rather low potential in Sweden. These studies are not considering shipper specific logistics. Transport
Analysis (2016) estimates that less than 10 % of the freight transport flow within Sweden in ton has
potential to shift from truck to other modes, based on assumptions about suitable distances and

14 Nya végar for inlandssiofarten (transportstyrelsen.se)
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commodity types. The Swedish Transport Administration (2012) estimates, allegedly based on a back
of the envelope calculation, that around 3-7 per cent of freight transports in ton could be shifted to
waterborne transports and 2-10 per cent to rail. Their upper bound isin line with the findingsin Vierth
et a (2020), where around 5 — 18 percent of current road transport volumes, in ton-km, is estimated to
have potentia to shift to sea and rail transport. The authors stress that the real potential probably lies
closer to the lower bound. Particularly some of the 7 % ton-km that has shifted from rail and shipping
to road during the period 2011-2017 should have potential to shift back given theright policy mix. Based
on the findings by Vierth et a (2020), the Swedish Maritime Administration (2020) estimates that a5
% shift of ton-km from road to seais equivalent to 82,000 transports by truck, using datafrom 2019. In
aprevious study, the Swedish Maritime Administration (2016) predicts changesin waterborne transports
from hypothetical reductions in fees using the Samgods model. The results indicate that the ton-km
transported by coastal and inland waterways could increase by 3 % if fairway dues were completely
abolished. Transport Analysis (2019a) estimated the effect of a hypothetical decrease in transfer costs
on demand for rail and shipping using Samgods (not considering capacity constraints). They found that
a 10 % decrease in the transfer costs is associated with a 2 % decrease in freight transports by road, in
ton-km. Freight transports on rail and shipping were estimated to increase by 2,5 % and 0,7 %

respectively.

In the Transport White Paper distances above 300 km are identified as competitive for multimodal
transport compared to road. Transport Analysis (2019a) estimatesthat transports of containerized freight
onaroad-rail chains can compete with unimodal road transports on distances above 350 km, considering
transfer costs and time. For ship-road/rail chains, the corresponding distance increases to 550 km. On
these distances rel oading costs are estimated to be about 73 % of the total transportation costs for rail -
road chains, and 75 % for multimodal sea transports. In 2016, more than half of the Swedish transport
distances carried out by truck was shorter than 50 km and only four per cent above 300 km. However,
these trips constituted 42 % of all ton-km performed by Swedish trucks during the same year (Takman,
Trosvik and Vierth, 2020).

Commaodity types that are transported on distances longer than 300 km and for which the modal split is
not completely dominated by road can be indicative of where there may be potential to realize modal
shift. In table A-1, the distribution of freight in ton-km on modes and commodity types are listed. The
share of freight transported with Swedish trucks on distances shorter and longer than 300 km are also
included. Of course, this simple way of categorizing goods is not considering geographical conditions
such as access to rail and sea. The substitutability between modes is non-existent for some distances.
This so-called structural inelasticity is particularly strong for shorter distances and certain commodity
types, such asore (Rich, Kveiborg and Hansen, 2011). However, this categorization displays the current
modal split for different commaodity types.

In Figure 1, commodity types are sorted in descending order based on the share of ton-km carried out
on trips by road longer than 300 km. Figure 2 shows the modal split per commodity type. A large share
of the commaodity types consolidated goods, metal products, food, transport equipment and forestry
products are longer-distance transports. These transports can be linked in multimodal transport chains.
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Road share > 300 km (Swedish trucks)

Figure 1. Share of freight transport on Swedish trucks on distances > 300 km per commodity type. The freight
transported on foreign trucks is not included as the statistics do not allow to differentiate trips based on distance
covered. Source: Transport Analysis (2017d)
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Figure 2. Modal split between road (only including Swedish trucks), rail and shipping per commodity
type. Source: Transport Analysis (2017d)

Allegedly, al estimations of the theoretical potentia for modal shift are only indicative of the potential
that can be redlized through infrastructure investments, technology development, and policies. In the
short run, some freight could technically be absorbed by using existing capacity on rail and sea more
efficiently. In the longer run, the potential to shift more freight to rail is constrained due to the many
capacity problems associated with rail infrastructure (Swedish Transport Administration, 2019a). The
quality of rail infrastructure has deteriorated over time, also in comparison to the development in other
countries Many of the combi terminals arelocated closeto larger cities or nodes, where freight transport
is competing with passenger transport on several distances. The distances between the three main
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metropolitan areas Stockholm, Géteborg, and Malma are particularly constrained (Transport Analysis,
2016). Policy impact depends largely on the responsiveness of shippers to changes in costs. Previous
studies of mode distribution for freight transport based on revealed preferences in the Swedish CFS,
show that mode choice responsiveness to cost and time is small on average (Abate, Vierth and Jong,
2014; Vierth and Merkel, 2020). However, cost responsiveness differs between different commodity
types, shipment sizes, value density of goods, and level of access to rail and waterways (de Jong and
Johansson, 2009; Windisch and de Jong, 2010; Rich, Kveiborg and Hansen, 2011; Jensen et al., 2018;
Abateet al., 2019). Thisimpliesthat even very ambitious economic policy instruments may have limited
modal shift effectsin some regions and market segments.

Demand for road transports for chemicals, metalurgic products, paper products, machines,
manufactured goods, and consolidated goods are relatively responsive to changes in transport costs
(Rich, Kveiborg and Hansen, 2011; Jensen et al., 2018). For particularly sawmills and production of
paper, transport constitutes a large share of thetotal production costs, and the demand for road transport
is highly responsive to increases in transport costs (Hammar, 2006; Transport Analysis, 2017€). Vierth
et a. (2020) categorize commodity types with potential to shift to shipping using four selection criteria:
1) trips covering distances over 300 km, 2) max 90 % of current transports in ton-km is performed by
ship, 2) 10 % of the goods are currently transported on road, 3) the commaodity type is responsive to
changes in transport costs. The commodity types that fulfill these selection criteria include ore, food,
chemicals, metallurgic products, transportation equipment, and furniture and other manufactured goods.
The study is not constraining shifts to occur from road to ship, and the estimates could include a shift
from rail to shipping. Abate et al., (2014) estimate that commodities within the categories paper
products, cement, lime stone, building material, cod, lignite, and mineral oils have potential to shift
from road to inland waterways.

Apart from commodity groups, transports in unitized cargo units have more potential to accommodate
ashift. The freight with most potential is that transported in containers and trailers. A major part of the
European freight is aready carried part of the distances by short-sea shipping, e.g., between Denmark,
Germany, and Poland. About athird of the freight flows transported on trucks in south of Sweden are
transit flows between Europe and mid Sweden, Gothenburg, or Od 0. Some of these flows could continue
the transport with short-sea ships. If all freight transited through south of Sweden on trucks was shifted
to short-sea shipping to a port closer to start or end of its journey, 4-11 % of CO, emissions could be
reduced (Region Skane, 2019).1°

In general, the stable Ro-ro freight flows from the base industries and forest sector trafficking the Baltic
coast and the Bothnian Sea could have potential to be used to a higher extent for other commodity
segments (Swedish Maritime Administration, 2016). For these shiftsto take place, coordination between
flows and consolidation of goods is necessary. The major barriers are the large transfer costs and
difficulties to meet the demand for transport frequency. One recent example of a collaborative effort
where these barriers have been removed, is the Swedish grocery company ICA’s decision to shift some
of their freight from truck to rail.’® The solution is the result of a research project on horizontally
integrated transport chainsfinanced by the Swedish Transport Administration.'” The project investigated
the potential to coordinate load from ICA on the steel company SSAB’s rail transports. The Swedish
grocery company Coop and the bread company Polarbréd are precursors to shifting transports from
truck torail. Since 2012, the transportation of groceries on Swedish territory by sea, has also increased.
The loading is mainly taking part around Strémstad close to Gothenburg Port and about 80 % of the
freight is unloaded in three coastal zones; the south-east, Norrtdje/Nyndshamn, and
Karlskrona/Trelleborg (Swedish Maritime Administration, 2016). The forest industry shows a similar
potential for shifting freight by balancing flows. The forest industry has large exports of forestry
products. The difficulty isto find ways to consolidate smaller import volumes or domestic transports on

15 Based on the assumption that each ton-km freight shifted from road to sea contributes to halving the CO»
emissions.

16 |CA flyttar transporter frén lastbil till tdg | TRANSPORTochL OGISTIK .se

17 Horizontal collaborations for increased transport effectiveness | CLOSER (lindholmen.se)
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the return trip. Collaboration between the forest industry and other industries could therefore potentially
result in identifying new freight flowsto shift to rail and sea (Swedish Transport Administration, 2020a).
However, the (private) stakeholders do not seem to have (large enough) incentives to devel op this type
of solutions (improved balancing etc.) as voluntary measures.

It should be noted that a shift of freight transports to existing transport chains including greater use of
shipping not necessarily contribute to lower external costs. Vierth, Sowa, and Cullinane (2019) use both
Sweden’s national guidelines for cost—benefit analysis (ASEK) and the European guidelines (Ricardo)
to evaluate the external costs of two alternative freight transport options. They estimate that the external
costs for a combined road and shipping option islower than for adirect shipping using both ASEK and
Ricardo values when internalizing taxes and fees are considered. This is the case also when the direct
shipping option complies with the most stringent environmental regulations. The authors note that the
CBA analysis of different transport chains is largely influenced by the guidelines and that emission
factors should be regularly updated.

Stakeholder’s view on potential for modal shift

To coallect firsthand information from Swedish stakeholders involved in the freight transport market,
focus group discussions (Parker and Tritter, 2006) were conducted during 2018 as part of this study.
The aim was to identify factors that affect firms’ mode choice, to discuss existing barriersto shift freight
transports from road to rail and water, and to identify how mode choice determinants and barriers differ
between different market segments. The focus group consisted of 16 stakeholders representing large
logistics service providers in Sweden. As Sweden has a relatively high share of large firms that buy
transports, it was regarded important to involve those stakeholders that are involved in large transport
flows. All stakeholders were promised confidentiality.

Table 2 summarizes the segments that the participants discussed as having the greatest potential for a
modal shift. These include low value commodities, commodities shipped in logistic systems (for
example steel, paper, and wood), repeated or regular transportation flows, large volumes, and
combination of commodities with differentiated delivery requirements. These segments are largely
corresponding to the potential identified in the literature discussed above. Less suitable segments for a
modal shift according to the participants were consumer products (e-commerce), temporary
transportations, small volumes, high commodity value and commodities with short shelf-life.

The participants acknowledged that most segments with potential for modal shift already, to a large
extent, are transported by rail or water. This is emphasized by the following comment by one of the
stakeholders: “Transportation by rail or sea is already used by those who face good conditions for it”.
One stakeholder argued that the political goal of realizing modal shift istoo narrowly defined. Because
of the last-mile problem for most transport chains, road must be used at some point. Hence, an increase
in multimodal transport might be a more realistic goal than modal shift from road to sea and railway.

Tabd 2. Segments with the greatest potential for an increased modal shift identified by stakeholders

Segments suitable for a modal shift Comment
Low value commodities Such as stedl, paper, and wood
Commodities shipped in logistic systems For example, steel paper and wood, however

many of these commodities are already
transported by rail or waterways

Repeated or regular flows Commoditiesthat are regularly transported in
the same amount and for which lead timeisless
important
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Large volumes Commoditiesthat are transported in large
volumes

Multimodal transport Multimodal transports are suitable for all
segments and may be considered in many cases

Segments with differentiated delivery Commaodities for which there is flexibility in

requirements terms of lead time

Liquid fuels Liquid fuels are appropriate for waterways

Tabd 3. The most frequently mentioned barriersfor a modal shift by stakeholders

Barriers Comment
Most frequently mentioned barriers (not
ranked)
1. Prices/cost Several factors make rail and waterborne

transport expensive: taxes, multiple layers of
fees (loading and unloading fees, differentiated
rail fees, port charges etc.), crane, dock and staff
in ports, and increased costs for European Rail
Traffic Management System.

2. Economic policy instruments/fees Rail chargesincrease every year for trains.
with “incorrect” incentives Environmental compensation istoo low.
3. Ineffectiveregulation Incompatibility between ports and terminals, e.g.

through opening hours, vehicle characteristics
on railways, etc.

4. Poorly maintained infrastructure Infrastructure quality problems especially
(interference, repairsetc.) with important for rail. Reliability and flexibility is
implicationsfor flexibility (service very important asit affects the business both in
frequency) and reliability (delivery terms of inventory costs and whether
security) commodities can be sold in time.

5. Habitual choice/ L ow knowledge of Low knowledge, experience, and competence of
alternative modes alternative modes. Habitual choice of logistic

solution, renegotiation of transport chain not
made often.

The barriers that were identified by the stakeholders concentrated on price, taxes and fees (affecting
cost), ineffective regulation (affecting e.g. transit time), poorly maintained infrastructure and its impact
on flexibility and reliability, and habitual mode choice/knowledge about other mode alternatives (see
Table 3). Cogt, transit time, and reliability were also the most influential parameter affecting mode
choice discussed in section 2. According to many stakeholders, there are several factors contributing to
costly rail and waterbornetransports. Taxes and fees such asloading and unloading fees and rail charges,
aswell astheinitial costs associated with the implementation of the European Rail Traffic Management
System (ERTMS) contribute to making road transportation comparatively favourable. Some
stakeholders argued that the subsidy “environmental compensation on rail” iStoo low to compensate for
the planned increase of rail track chargesto cover more of the non-internalized external costs (seefurther
in section 4). Poor infrastructure connectivity and maintenance was discussed as the major factor
influencing service quality, particularly for rail. For seatransports, opening hoursin ports was discussed
asabarrier. In general seaand rail transports were associated with problems related to lack of flexibility
and service frequency (particularly rail), as well as incompatible international regulations with respect
infrastructure, vehicle standards, and quay cranes.
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Some actors stressed the fact that logistics decisions are not based on specific modes but rather on a
logistics chain that can meet requirements of costs, transport time, frequency, etc. Once a transport
solution is chosen, the choice is not reconsidered very often. “What you are used to and know is what
you will probably order again.” A modal shift within the chain is complicated, as the whole system
must be reconsidered. In addition, existing transportation systems are rarely chalenged or reinvented
by the companiesinvolved. Onereasonfor thisislow knowledge and experience of rail and seatransport
among forwarding agents, who commonly perform the mode decision. Moreover, transport buyers are
not frequently renegotiating their logistics solution. Transport buyers may ask for new prices for the
service every second or third year, but much more rarely question the choice of transport modes within
the chain. The real opportunity for rethinking the logistics chain is connected to major organizational
changes.

Theresultsarein linewith thefindingsin the freight transport stakeholder survey by WSP (2016), where
most actors point at lack of clarity in terms of political strategies, inadequate taxes and fees, and poor
infrastructure. The results also reflect the findings in Styhre et d., (2019) that combine the Transport
Buyer Purchasing Panel and a stakeholder discussion to analyse the potential for modal shift from road
to shipping. The stakeholders mainly point at issues related to habitual choice and knowledge of
transport alternatives as major barriers for modal shift from road. They aso point a a lack of
coordination and cooperation between actors and the necessity of levelling out the risks of transports by
ship between stakehol ders.

The barriers discussed by the stakeholders and listed as 1-5 in table 3, are affected by policy instruments
to various degrees. Economic policy instruments and fees (2), regulation (3), and infrastructure (3) are
most evidently affected by the current and planned policy mix. However, price (1) and
knowledge/habitua choice (5) are barriersthat could be solved to some extent within the private sector.
For example, the potential for mode shift within segments where flows are unbalanced could be solved
through coordination between private actors, and different contractual arrangements could affect the
pricing of transport services. Information policy instruments used to encourage private actors to
overcome some of the barriers to realize amodal shift include the EU initiative Short Sea Promotion
centres. In Sweden, the Short Sea Promotion Centre'® is a private actor, funded by the Transport
Adminigtration, with the ambition to engage shipping companies, shippers, and ports to identify low-
hanging fruits for modal shift from road to sea. The Swedish national promotor for short sea shipping
and inland navigation is another example which will be discussed bel ow.

4 Effectiveness of policy instruments in Sweden

Although modal shift policy instruments at the national and EU-level (including policy framework
promoting multimodal freight transport such as TEN-T and Motorways of the Sea) were implemented
much earlier, the first explicit modal shift policies in Sweden were introduced in 2018. Previous
infrastructure plans and roadmaps had stressed the importance of promoting intermodality, e.g. through
financial support to terminals and transshipment services (Statens Offentliga Utredningar, 2004) and
stimulation of research and information sharing technology (Né&ringsdepartementet, 2010). However,
the subsidies eco-bonus for sea transport and environmental compensation for rail transport, and the
national promotor for short sea shipping and inland navigation are the first instruments with a stated
goal to promote modal shift. The design of both subsidiesisrestricted by EU state aid policy. As these
explicit modal shift policies have been in place only for a short time, their effectiveness on achieving a
modal shift in the medium and long term cannot be determined. Only the environmental compensation
for rail transport has been evaluated at the point of writing this report (Swedish Transport
Administration, 2020e).
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The Swedish national freight transport strategy aims at promoting effectiveness and competitiveness for
each mode and to promote modal shift. Competitiveness and modal shift are not necessarily compatible.
Increased competitiveness for railway and seatransports could well result in a higher share of freight on
these modes, but that does not necessarily imply that freight has shifted from road if it isinduced traffic.
Competitivenessis moreover aconcept which definition isrelative to the segment it is eval uated against
and the classification of the market. Competitiveness could be local, regional, or international or even
refer to the productivity of other industries (OECD, 2014). That the strategy is aiming at multiple
objectives, and that the definitions are fuzzy, is not uncommon. Both competitiveness and modal shift
are for example expressed as objectives in the Norwegian Transport Plan 2018-2029.2° The Swedish
Agency for Public Management (2018) has studied how strategies are used in Sweden as a soft policy
instrument. They find that strategies often are used to indicate a desirable direction or path of
development in complex policy areas. The ambition can be to legitimize planned policy instruments or
accel erate coordination and cooperation between actors. However, the study finds that strategies seldom
concretize objectives that could be used to measure results. In their part time evaluation of the National
Freight transport strategy, Transport Analysis (2020b) recognizes this difficulty. They stress that it is
hard to assess the strategy’s effectiveness, specifically as there are no stipulated effect-chains or
milestones to evaluate against. Overall, they find support for the strategy’s role in coordinating actors,
and that it is well received within the freight transport sector. At the same time, they conclude that the
implementation depends on improved clarification of responsibility between actors. In their evaluation
of the achievement of the modal shift target in Norway, the National Audit Office (2018) conclude that
the Norwegian government has both lacked sufficient information to design effective policy instruments
and implemented too few measures. Moreover, they find that when faced with political trade-offs, e.g.,
between effective road sector and modal shift or between freight and passenger transport, modal shift
targets are not prioritized.

Environmental compensation to rail

The firgt round of environmental compensation for rail was directed to operators during 2018-2019
(Forordning 2018:675). The prolonging of the compensation scheme for 2021-2025 was approved in
2021.% This instrument is an example of a modal shift policy seeking to achieve two objectives; to
strengthen the competitiveness of therail sector and contribute to a modal shift to rail from road. Of the
total budget of SEK 563 million, about 70 % was paid out in 2018 and the rest in 2019. For 2021-2025,
SEK 400 million per year has been budgeted. The state aid rules allow compensation for externa costs
that can be avoided by rail transport compared to transport using other modes, for example non-
internalized marginal social costs related to air pollution, climate gas emissions, traffic accidents, and
infrastructure maintenance and investments. In 2015, the Swedish Transport Administration assessed
that road freight transport gives rise to non-internalized social marginal costs higher than rail freight
transport. Although sea transports give rise to non-internalized external costs, they were not assessed to
belarger than for rail transports. Therefore, shift from seato rail cannot be covered by the compensation
scheme (Swedish Transport Administration, 2015). In 2021, this conclusion was assessed to still be
valid. (Swedish Transport Administration, 2021).

The compensation amount is bound by the state aid rules. Compensation cannot be higher than 50 % of
the external costs, or 30 % of the total costs, whichever islower. In Sweden, total costs are interpreted
as production costs, including personnel, capital and operating costs (estimated to SEK 0,25 per tonkm
in 2021, Swedish Transport Administration, (2021)). The external costs are calculated as the difference
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between the total costs for road and rail transports, excluding infrastructure costs, based on the
Handbook on the external costs of transport.? In the Swedish context, 50% of the external costslimited
the compensation in the first round and the compensation was set to SEK 0,0335 per ton-km (Swedish
Transport Administration, 2015). For the current compensation scheme, 30 % of the total costs limits
the compensation which is set to 0,084 per ton-km (Swedish Transport Administration, 2021).

For this scheme, both an ex-ante and an ex-post evaluation has been carried out. In their ex-ante
evaluation, the Swedish Transport Administration (2015) simulated the expected effect of the
environmental compensation based on elasticities related to transport costs. The whole compensation
was therefore assumed to be reflected in terms of lower pricesfor transport buyers. The resultsindicated
asmall increaseintheton-km freight carried out onrail, and that the compensation scheme had apositive
net present value. However, the Swedish Transport Administration stressed that the quantitative analysis
probably overestimates the effect as the inherent inertia related to transport buyer’s modal choice is not
captured. With respect to modal shift, the resultsindicated very minor, if any, effects. In their summary,
the Transport Administration pointed out that the compensation scheme rather can be regarded as atool
to maintain freight traffic on rail than shifting traffic from road.

In 2020, an ex-post qualitative evaluation of the environmental compensation scheme was carried out
by the Swedish Transport Administration (2020e). Again, the compensation scheme was found to rather
contribute to counteracting a shift from rail to road, than vice versa. According to the interviewed
operators, the most important condition for the compensation scheme to have effect, is that it is
continuous, long-term, and predictable. This was not perceived to be the case as the budget for the
compensation was higher in 2018 than 2019, and non-existent in 2020. Based on the interviews, the
Swedish Transport Administration suggested improvements to the next scheme. Some related to the
unpredictability of the payments. The compensation is calculated as the operator’s relative proportion
of the total rail freight ton-km of the operators that have applied for compensation. It is handed out
retrospectively every 6 months to operators that have applied for it. This complicates the predictability
of the amount to be received for the operators and makes it harder to adjust prices. The EU state aid
rules require that transport buyers should benefit from the compensation scheme. However, thereis no
regulation on when or how the price adjustment should be manifested. One way to interpret therulesis
that the compensation should contribute to maintaining the price levels or increasing the level of service
guality without increasing the prices. In either way, the eval uation shows that the compensation scheme
has |ed to expectations from transport buyers of lower pricesthat have not been met. Thisview was also
raised by the stakeholdersin the workshop for this project. The Swedish Transport Administration also
suggested to reconsider the general eligibility of the compensation. All freight transported on rail was
eigible in the first round of the scheme, including segments for which road competitiveness is low.
During 2018 and 2019, about 22 % of the tota funds were handed out to LKAB, the company
dominating ore transportsin system trains for which road is a very weak competitor.

One view expressed by the interviewed operators in the evaluation by the Swedish Transport
Adminigration is that economic compensation can only be part of a short-run solution. Increased
capacity ontherail network and rebateson rail fees are suggested as morelong-term solutionsto increase
competitiveness of therail sector that could contribute to modal shift. The interviewed operators suggest
three improvements to the scheme: i) identify new freight volumes for rail transport and target
compensation (preferably as an exemption from rail fees during the first 5 years), ii) use public
procurement to enable more rail freight commuters and install a central freight forward agent at the
Transport Administration to ensure load optimization and consolidate smaller freight volumes, iii)
broaden the compensation to also include digitalization efforts for both operation and logi stics planning.
The eco-bonus system for sea transport was mentioned as an example of a schemethat is better designed
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to promote modal shift. In the revised compensation scheme 2021-2025, ore transports are exempted,
and payments are issued every quarter instead of every six months.

The Swedish Transport Administration (2019a) has also suggested a redesign of the compensation
scheme to favor new intermodal transport solutions on rail. The suggested scheme is a start-up
guarantee, implying that public funds can be used to compensate for empty loads in the start-up phase
of new transport solutions. The scheme is proposed to be geographically differentiated to compensate
for differences in capacity constraints on the network.

In the national infrastructure plan 2018-2029 a so-called business pot of SEK 1,2 hillion was set aside
to accommodate rapid and targeted measures for freight transport needs on rail. The measures can for
example include minor capacity improvements or the introduction of a new switch on the railway to
enable amore effective flow. Theideaisto work closely with the business sector to identify where these
types of measures can yield large effect and benefit the competitiveness of both business and the railway
sector. It is till too early to identify any effects on mode choice from these measures. However, this
type of collaboration has previously resulted in a shift to rail transports. In 2005, the storm Gudrun had
alarge impact on the demand for timber transport. The demand increased for all transport modes, but
timber (roundwood) transports on rail remained at a higher level, about 10 percentage points, even in
thelong run. In astudy by Vierth (forthcoming) shows that the shift was enabl ed through a combination
of factors. Previous political decisions, such as the deregulation of the railway sector and permission of
longer and heavier vehicles on road implied that there were several companies that could mobilize to
meet demand. In addition, the quick policy response in terms of exemptions from driving and rest times
and cabotage enabled alarger supply of chauffeurs. One of the deciding factors for the long-lasting shift
to rail transports, however, was that the forest industry already was mobilizing to enable new transport
chainsinvolving larger terminals. Within this work they had already identified necessary improvements
to railway infrastructure to streamline transport flows. The storm implied that the railway infrastructure
could be adjusted reatively quickly to these types of identified congtraints. Moreover, new logistics
solutions could be tested in large-scale and some of the these remained viable even in the longer term.

Eco-bonus

The subsidy eco-bonus directed to seatransport has been in place in Sweden for two periods. 2018-2020
and 2021-2022 with abudget of SEK 50 million annually. Shipping companies can apply for the bonus
to improve existing or new maritime transportation routes that can be shown to generate ashift of freight
from road to sea transport. The instrument is aimed at directly affecting the relative competitiveness of
sea transport by reducing cost during the program period. One of the eligible criteria for eco-bonus is
that the estimated (or reported) total environmental cost associated with the new/improved seatransport
route is lower than for the aternative by road.?? In the second application period, there is aso a
requirement to document how the estimated flows will be secured for example through a contract with
commodity owners. In their proposal for how an eco-bonus scheme could be designed, Trafikanalys
(2017a) discuss the trade-off between an administrative simple system and the possibilities to favor the
most environmentally beneficial projects. They suggested prioritizing a simple administrative model,
which was the one implemented (Forordning 2018:1867). The current environmental performance is
calculated using the NTM Calculation Tool administered by a Swedish NGO, using ASEK values.?®

The compensation can be used to cover operating costs and equipment for rel oading services. After three
yearsthe project should be commercially viable. The amount of compensation is based on the difference
in non-internalized marginal costs related to greenhouse gas emissions and air pollution between road
and sea. Thisamount is estimated to be SEK 0,12 multiplied by every ton-km shifted freight (Transport

2 Riktlinjer for ekobonus 2021. See also: Ekobonus — miljokompensation for Gverflyttning av gods till sjfart -
Trafikverket
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Analysis, 2017e). The design implies that there are little incentives to further reduce environmental
impact once the eligibility criteriais reached. Moreover, only the amount of goods that has been shifted
and the financial statements are followed-up. The environmental outcome of the route is not re-
evaluated. Another design feature is that all projects face an equally sized cut of budget if the applied
amounts are larger than the total budget for the period. Thisimpliesthat the companies face uncertainty
with respect to the actual amount of subsidy to be paid out.

Due to issues with legal clearance, the application period for the first project phase was rushed. Of the
five applications received, only two met the eligibility criteria Of these two, one project was
implemented but was discontinued. The second application period was started at the end of 2020 and
was opened for amost two months. Five applications were received and four were approved. As the
total eco-bonus budget was overshot, each of the four projects were assigned a budget corresponding to
75 % of their applied amounts. The projects include the routes Nynashamn-Rostock and Norrkdping-
K apellskér aswell as transport within the Malar region and within the regions of K almar/Copenhagen.?*
The Mé&ar shuttle? for example, is a co-operation between the portsin Lake Maaren (Maarhamnar),
the Ports of Stockholm (Stockholms Hamnar), Hutchison Ports Stockholm, and the shipping company
Wallenius Marine. The Mdar shuttleis assumed to relieve the land infrastructure and to contribute to a
sustainable development in the greater Stockholm area by moving freight on inland waterways.

In areport on competitiveness of short-sea shipping based on interviewswith asample of Swedish ports,
the stakeholders’ experience of and views on eco-bonus are summarized (Region Skane, 2019).
Regarding the effectiveness of eco-bonus in realizing modal shift, the interviewed ports have different
opinions. One issue raised is that the design more explicitly should favor transport buyers in terms of
lower transport prices. Another issue raised isthat the eco-bonus should be broadened to include alarger
share of reloading services and costs. It is argued that alarger share of freight is unaccompanied (semi-
trailers and containers without drivers) and that this is requiring new solutions in port. The eco-bonus
scheme has not yet been evaluated and it has hence not been calculated if the scheme has a positive net
present value.

Transport Analysis (2019a) has suggested that a general and extended eco-bonus directed to any actor
working to shift transports to more energy-efficient modes should be introduced. The general eco-bonus
is suggested to include unimodal sea and rail transports and services, as well as multimodal transport
and services, offered by a single or a combination of companies. Moreover, investments in terminals
and other infrastructure necessary to enable reloading are suggested to be digible for the bonus. It is
also suggested that the environmental incentives for projects should be increased to also include
technical innovations and energy use. Estimated environmental improvements are suggested as one of
the main parameters for prioritizing between projects. In a recent study by Pinchasik et a. (2020), the
effects of combining eco-bonusesfor seaand rail transports on modal shift and environmental outcomes
(interms of CO,, NOy, and PM emissions) are simulated compared to areference scenario for 2030. The
authors use the National Freight Model for Norway to simulate different scenarios based on four policies
that could stimulate modal shift: eco-bonus for sea, eco-bonus for rail, increased eurovignette, and
accommodation of longer and heavier freight trains. The authors also model the effect of combining
these policies as well as harmonizing policies across Norway, Denmark, and Sweden. The eco-bonus
scenarios are modeled as a subsidy with an annual budget set to NOK 150 million for both rail and sea
transport, respectively. The entire budget is assumed to be paid out in both scenarios. For sea transport,
the subsidy is operationalized in the model as a per ton reduction in termina costs for loading and
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unloading which differs between ship segments (bulk and comparable transports are not eligible).
Similarly, for rail transport the eco-bonusisimplemented as areduction in terminal costs per ton combi-
freight handled (bulk and timber transports are not eligible). The authorsfind that the eco-bonus scheme
for rail induces amodal shift from road in ton-km about four times larger than in the scenario with eco-
bonusfor seatransports. Moreover, therail eco-bonusimplies small environmental effects whereasthe
sea eco-bonus results in small increases in CO,, NO, and PM. In both scenarios, it is mostly the long-
distance freight that shift from road. The difference in environmental outcomesis explained by the high
degree of electrification of rail transports and that rel ative to most ships, trucks contribute to lower NOy,
and PM emissions.

The authors also simulate the effect from combining different policies. For example, a combination of
Norwegian sea and rail eco-bonuses combined with increased eurovignette rates in Denmark and
Sweden result in strong modal shifts from road to rail, and smaller shifts to seatransports. Harmonizing
both sea and rail eco-bonuses across all three countries, is found to strengthen the competitiveness of
rail at the expense of seatransports. Adding increased euro vignettesin all three countriesto the scenario
(a scenario in which Norway is assumed to have a eurovignette rate in line with those in Sweden and
Denmark even though such an instrument is not currently in place in Norway), only results in minor
additional modal shifts. Combination of policies and harmonization across countries is found to
strengthen effects on moda shift in some scenarios, but the magnitude depends on transit traffic and
effects on border-crossing. In general, because of the truck transports required in both ends of the
transport chain in many cases, the increased ton-km performed by rail and sea transports are larger than
the reductionsin road transports. The environmental effects depend on the mode distribution where rail
contributes to lower energy use and sea to higher air pollutants. Most scenarios imply reduced CO,
emissions, particularly those scenarios where modal shift to train is strong, However, the authors stress
that even with strong policy instruments in place, CO; reductions are never larger than 3.6 % compared
to the reference scenario for 2030. In some scenarios, NOy and PM emissions increase, of coursethisis
an effect of the assumptions made about the technol ogical devel opment particularly within the shipping
sector. The authors conclude that modal shift policies may not be counted on as large contributors to
achievement of the climate objective. On the other hand, modal shift policies may be desirable for the
achievement of other policy objectives. These insights are important. Maximizing modal shift is not
necessarily the same as maximizing environmental benefits (Bouchery and Fransoo, 2015)

National promotor for short sea shipping and inland navigation

In the context of modal shift information policies, the Swedish assignment of anational promotor (seated
at the Traffic Administration) for short sea shipping and inland navigation, 2019-2024, is an interesting
example. The purpose is to establish a dialogue with the principal owners of ports about competitive
port fees, as well as analysing availability and development of dry ports and reloading on inland
waterways, to increase competitiveness for shipping and increase port capacity.?® The EU encourages
coastal member statesto install Shortsea Promotion Centersto promote short-sea shipping. The Swedish
centre is recognized as an important partner to facilitate outreach for the national promotor. In Sweden,
national promotors have been used previously to create mandate for change (Swedish Agency for Public
Management, 2014). The national promotor for the initiative Fossil-free Sweden®’, mobilizing different
sector within the industry towards climate action, is an example. When the initiative was evaluated, the
promotor himself was highlighted as the key for driving industries forward by “being the right person
at the right place at the right time”. His role made it possible to focus on opportunities instead of
challenges and enabl e to find common grounds in situations with conflicting interests. At the sametime,
it isacknowledged that the work has mostly led to devel opment of different strategies and roadmaps and
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that additional measures may be necessary to make sure that implementation efforts are carried out
(Governo, 2019).

Besides appointing a national coordinator for short sea shipping and inland navigation, the Swedish
Transport Administration has been commissioned to intensify the work of promoting intermodal rail
transports, and to work towards improving the conditions for rail and sea transports. The insights and
proposed actions from thiswork are summarized in aroad map to promote amodal shift of freight from
road to rail and sea (Swedish Transport Administration, 2020a). The aim of the roadmap is both to
facilitate prioritization of actions and clarify the roles of responsibility for implementation, and to serve
as acommunication tool. Each proposed action point is either regarded as prioritized (to be implemented
within two years) or to be implemented in the longer term (within 5 years). Actions include collecting
information on the status and location of multimodal terminals, installing regional freight councils,
analyzing freight flows with modal shift potential, identifying infrastructure needs in collaboration with
stakeholders, making sure that public infrastructure connected to terminas and ports is maintained
according to freight flow needs, and to reviewing possibilities to condition large infrastructure
investments to favor modal shift.

In addition, thereis a specific roadmap for shipping by the National promotor for short sea shipping and
inland navigation (Swedish Transport Administration, 2020b). That roadmap includes 62 action points
grouped under the categories Objectives, Collaboration, Information and Knowledge, Infrastructure and
Planning, Governmental actions, Regulatory development, and Energy efficient shipping. The actions
are listed together with the Governmental Agency that thereby declare itself responsible for their
implementation. The Swedish Transport Administration is for example committing to propose modal
shift objectives aswell asto specify key performance indicesto allow for follow ups. They also commit
to collect information on the environmental and climate impact of sea transports.

The action plan proposes severa actions to initiate dialogue fora on short sea shipping potential for
example including ports, transport buyers, and regional freight transport councils. Another action
includes dissemination of research knowledge and innovations. The Swedish Maritime Administration
for example, responsible for safety, accessibility, and sustainability at sea, run projects related to more
efficient navigation and multimodal information exchange. In this projects’ stakeholder workshop,
limited knowledge among freight forwarders about short-sea shipping opportunities was mentioned as
one of the barriersto realizing modal shift. The need for increased knowledge about short-sea shipping
asatransport alternative has also been raised by transport buyers and freight forwardersin dialoguefora
carried out by the Swedish Shortsea Promotion Centre (Styhre et al., 2019). Continued financing of the
Swedish Shortsea Promotion Centre, organizing freight forwarders and transport buyers, is proposed as
another action in the roadmap.

Ancther action proposed in the road map is to promote that large infrastructure investments are
conditioned to favor modal shift. Such a condition was incorporated in the financing of the fairway into
port of Gothenburg 2020. The Swedish state funds 50 % of the extension (SEK 2.5 billion) and requires
that the port promotes short-sea shipping. However, these regquirements are not specified further and
will be hard to follow-up.?® The Swedish Transport Administration also commit to review possibilities
to use sea transport as an aternative transport mode choice for freight of building material in public
procurement, and to devel op a guide that can be used by other actors and agencies.
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One important action isthat the Swedish Transport Administration together with the Swedish Transport
Agency and the Swedish Maritime Administration will revise the method for impact analysis to better
consider how regulatory changes and fees affect freight transport modal shifts.

The collection of 62 action points in a road map could be an effective means to broadly collect the
current situation for inland shipping and short-sea navigation, and to point out directions for future
development. Several action points contain commitmentsto work more purposefully, within the existing
regulatory framework, to promoteinland navigation and short-sea shipping. However, thisroad map has
moreover identified the need for, and committed to, both specifying modal shift objectives and
devel oping the method to carry out impact analysis that consider modal shift effects. If these two actions
are implemented, they will improve the possibilities to evaluate policy instruments’ impact on freight
modal shifts and the related environmental and climate impacts.

5 Discussion

In Sweden, there are three policy instruments explicitly promoting modal shift; two economic schemes
to favor modal shift to rail and sea transports, and the appointment of a national promotor for shortsea
and inland navigation. Modal shifts from road are also expressed as one of three overarching goalsin
the National Freight Transport Strategy. However, in the proposal for the next infrastructure planning
period in Sweden (2022-2037), freight transport modal shifts are dismissed in terms of relevance for
achieving the national climate target. Instead, moda shifts are described as potentially politically
desirable based on other societal objectives. That there are trade-offs between political goals is not
unique for the freight transport sector. However, that modal shifts sometimes are interpreted as a means
and sometimes as an objective further complicates the ability to assess the impact of different political
strategies. It is important to recognize that modal shift targets rests on assumptions of relative
environmenta performance between transport modes. For example, today every ton-km freight shifted
from road to seatransport in Sweden, is estimated to halving the CO, emissions (Transport Analysis,
2017c).

Thereislittle evidence that economic policy instruments could realize large freight moda shifts on their
own. The responsiveness to transport costs has been shown to be low on average, implying that price
signalsfrom general economic policies need to be, perhaps prohibitively, substantial. Considering modal
shifts as a means to realizing climate and environmental objectives, there is even less evidence of the
effectiveness on mitigating negative externalities.

Ultimately, regional and local politica decisions on infrastructure and promotion of technology
development will largely affect future freight transport traffic and modal split. The comprehensive work
with the Sustai nable and smart mobility strategy (COM (2020) 789 final) carried out within the European
Union will for example have largeimpacts. Differences between modesin terms of competitiveness and
environmental impact depend on the advances in battery technology, aternative fuels, automatization,
and digitalized transport solutions. The way information is shared between different actors to optimize
the load factor within the transport network will impact both mode distribution and influence market
power between shippers and carriers. Some of these developments are pointing in the direction of
increased opportunities for shifting freight from road on full or parts of distances. For example, the EU
mobility package (EU 2020/1054) including regulations on driving and rest times and cabotage for the
road sector could improve the competitiveness for sea and rail. Y et other trends, are pointing towards
continued strengthening of the road sector. The so-called infrastructure directive (EU 2019/1242) will
impact on future investments in charging infrastructure and hydrogen development for heavy vehicles.
In Sweden, comprehensive work is undertaken to study the possibilities for and impacts of a 3000 km
electrified road network and fast charging infrastructure by 2035.2° Even though development towards
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energy- and environmental efficiency is carried out within all sectors, the efforts to improve
environmenta performancein the road sector isfacilitated by the much faster turn-around of the vehicle
fleet compared to sea and rail. The current political and technological development could improve
conditions for complementarity between modes and multimodal transport solutions through
organizational innovations and busi ness model staking advantage of load standardization, digitalization,
data-sharing, and innovations. As technology develops, the assumptions about the relative
environmental performance and costs of different modes will determine the political ambitions with
respect to realizing modal shift.

This paper is not making the case that freight modal shifts are not desirable from a societal point of
view. What we are trying to problematize is the interpretation of modal shift as an objective in itself.
Overarching societal objectives, such as safety, environmenta pollution, health concerns, congestions,
etc. may all justify a shift from road transports to other transport modes — as one of severa means
towards goal achievement. By interpreting modal shifts as an own objective, we risk suboptimizing the
investments and financial transfers. A successful transition within the transport system towards less
climate and environmental impact requires political flexibility based on evaluation of different strategies
with respect to goal achievement and cost efficiency.
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Appendix

Table A- 1 Transportation in ton-km for different commodity groups per mode

Commodity group Road > 300 Road <300 Total road Road Total road Road Rail Sea Sea Sea Total

kmwithin ~ kmwithin  within outside outside (total)  (total) within  outside (total)

Sweden Sweden Sweden Sweden Sweden Sweden Sweden

(Swedish  (Swedish  (Swedish  (Swedish  (Swedish and

trucks) trucks) trucks) trucks) foreign

trucks)

Coal, crude oil, natura gas 14 75 89 0 0 89 67 56 4941 4997 5153
Moving goods, vehicles for repair 36 75 111 0 32 143 0 0 143
Textile, clothing, leather 19 31 50 2 136 188 0 0 0 0 188
Unidentified goods 0 0 0 0 427 427 4384 197 2764 2961 7772
Furniture and manufactured goods 52 174 226 34 639 898 21 0 919
Other goods and non-specified goods 159 364 523 36 459 1018 37 471 508 1526
Post and packages 451 646 1097 30 179 1305 139 0 1444
Equipment for the transport of goods 215 783 998 54 369 1422 372 0 0 1795
Coal and refined petrolium products 363 911 1274 65 163 1502 357 0 1860
Transport equipment 346 227 573 254 959 1787 490 9 135 144 2421
Machines and instruments 300 463 763 101 1232 2096 30 0 30 30 2156
Waste and returned goods 315 1170 1484 249 758 2492 737 133 647 780 4010
Non-metallic mineral products 610 1170 1780 101 1069 2950 142 755 742 1497 4590
Chemicals, fiber, rubber, plastic, nuclear fuel 520 706 1226 346 1525 3096 857 0 3954
Ore, extracted products 200 3113 3313 63 163 3539 4 866 1461 3771 5232 13637
Metals (excluding machines and equipment) 841 441 1283 164 2294 3742 3247 30 719 749 7738
Agricultural, foresty, and fishery products 867 5165 6032 195 1842 8069 2 286 190 1620 1810 12165
Food, beverages, tabacco 3519 2161 5680 180 2753 8614 465 14 61 75 9153
Wood, pulp, paper and paper products 1921 2463 4384 420 3948 8751 2913 206 6333 6539 18204
Consolidated goods 5788 2598 8386 869 3227 12481 32 6 48 54 12 567
Totalt 16 537 22736 39273 3164 22174 64611 21406 6610 28912 35522 121538

Source: Transport Anaysis (2017d)

33



