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Urban freight
transport sustainability
Sönke Behrends

tainable freight transport

sport is a vital component for the generation of welfare. It facilitates the
of goods along a supply chain and therefore it is indispensible for the
oods and directly influences the efficiency of the economy. As a result,
mand is closely linked to economic development. Between 1995 and 2008
annual growth of intra European Union (EU-27) freight transport was 2%
Rail is one
of our
modes of and during
primarily
of the use of fossil energy
reight transport
grew
asmost
fastimportant
as the economy,
the because
economic
transport.
With
its
high
energy
efficiency
and
the
sources.
On
a
societal
008-2009) when the GDP in EU-27 decreased by 4.2% freight transportlevel, undesirable effects
potential for fossil-free operation, many consider
arise as well, such as noise pollution, health
11.2% (European
Commission, 2011b).

Introduction

rail service to be a future-oriented solution.

problems and traffic accidents. Increased transport

t and character
of freight
transport
demand
During recent
years however,
the logistics
flowsis determined
by truck by
also logistics
leads to degraded accessibility in
been restructured.
In a world where
the a supplyour
major urban
regions due to heavier traffic.
hich aim have
to move
product efficiently
along
chain.
Changing
demand
for
fast
and
punctual
deliveries
of
smaller
This
subsequently
causes greater uncertainty in
uctures, e.g. decisions to centralise warehousing, and more just-in-time
units
is
a
fact
of
life,
rail
is
finding
it
increasingly
deliveries.
nt have led to an increasing demand for the delivery of smaller units in
difficult to compete with road transport. The
uency and an increasing importance of time, reliability
and speed
Urban transports
establish the basic conditions
portion of surface freight moved by rail in Europe
trade of
andat
industry,
2003). The increasing demand for small volume goodsforflows
more and thus constitute an
has continually declined, from 21 percent in 1995
important
component in further development
ervals has limited
the
scope
of
rail
to
maintain
market
shares
(Woodburn,
to 17 percent in 2008.
public welfare.
many industries have increased their reliance on roadof the
transport.
As aAt the same time, we pay
This development is disquieting due to
a high price – various forms of goods transports
e, the growing demand for freight is mainly met by road while the market
increased road transport also entailing increased
account for 20 to 30 percent of overall road
fell from 21% of total EU-27 inland freight transport in 1995 to 17% in
environmental impact in the form of emissions,
traffic in urban regions but cause 50 percent of
ean Commission, 2011b) (Figure 1).
emissions.
!"#$%&'(%)*&"+&),%$,#&+-.)/0*&1"#.'2&34567&
())#$

!*#$

!"#$

!%#$

!&#$

")#$

('#$

!'#$

*)#$

"*#$

"(#$

(!#$
&#$

The development of more efficient vehicles
and renewable fuels is certainly good, but the
constantly increasing traffic volumes are creating
a situation where emissions are nonetheless rising.
To achieve a sustainable transport system, a
shift in mode of transport is necessary to a more
sustainable alternative – such as railroads.

The greatest challenge is in combining the
advantages of rail from a sustainability perspective
with delivery precision and flexibility, a challenge
that is becoming especially clear in our cities. This
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complex problem is the departure point of Sönke
Behrends’ doctor’s
thesis.
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The figure shows rail development in relation to other
ean Commission, 2011b)
modes of transport in Europe, between 1995 and 2008.
Source: European Commission, 2011.
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Intermodal transport and
urban transport systems
Intermodal road-rail transport (IRRT) is the term
commonly used to describe a combined mode of
transport that brings together the benefits of rail
over longer distances and the flexibility of road
in urban environments. The greatest portion of
transports is by rail, while road transports are used
for picking up and distributing shipments.
A prerequisite for effective intermodal transport
are intermodal terminals – facilities where transfer
between different modes of transportation can be
carried out.

The volumes from an individual transport
purchaser are often too small to be profitable
with intermodal transport. On the other hand,
the combined volumes from several parties in the
same city or region create favorable conditions for
IRRT.
Intermodal transport, combining energy-efficient
rail and flexible road transport, offers great
potentials for being able to meet the demands for
long-term sustainability with retained flexibility.

Accessibility in cities is dependent
on the conditions in the
infrastructure. Accessibility can be
poor due to faulty planning, large
traffic flows and shortage of space.

In his thesis, Sönke Behrends investigates how
IRRT can be integrated with urban transportation
systems. A framework for sustainable urban
freight transport shows the advantages of
including rail and provides support for planning
of city and regional development.

Intermodal road-rail transport

Energy-efficient
rail transport on the
long-haul

Transhipments and truck
traffic around terminals

Decrease in global
impacts

Increase in local and
regional impacts

More knowledge needed
Despite the clear relationship between IRRT and
urban transport systems, research is lacking on
how development of these mechanisms affect one
another. Because city planners and logisticians
often tend to focus on their respective fields, this
relationship can therefore be lost.
Many also take a cautious stand to IRRT and
maintain that the potential of rail to contribute to
a sustainable transport sector is limited. Common
arguments are that rail freight does not offer the
same flexibility as road, that the railroad network
is limited in its reach and that it is very costly to
build new lines and sidings.
Road transport terminals are generally located
at the outer edges of cities, often adjacent to
one or more of the major highways. Rail freight
terminals however, are often located centrally in
the cities, which entails that IRRT requires more
trips from the city centers to goods terminals
at the cities’ peripheries. Environmental impact
is subsequently reduced over longer distances
but increases in urban areas. The overall

Environmental consequences of modal shift?

The environmental impact of combined transports decreases
over longer distances but increases in urban areas, making
overall environmental impact difficult to assess.

environmental impact of IRRT with the present
structure of the transportation system is therefore
difficult to assess, which is illustrated in the
adjoining figure.
A modal shift from road to rail can only be
achieved by including urban sustainability aspects.
An increased portion of rail transports can
contribute to sustainable development but this
requires a number of measures.

Framework for sustainable freight systems
The framework for sustainable freight transport that constitutes the essence of the thesis is summarized in
four recommendations for strengthening the sustainability solutions. Interaction is a recurring key concept
here. Through dialog-oriented efforts, where all stakeholders’ perspectives are taken into consideration
at an early stage in strategic city planning, the foundation is laid for development where the urban
environment becomes an asset – and not an obstacle – in the continued expansion of IRRT.
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Four prerequisites for intermodal
transports in cities
Local collaboration between transport purchasers and receivers
According to the previous line of reasoning, railroads have difficulty in competing in development
that is moving towards lower stock levels, more frequent deliveries and higher demands on speed
and punctuality. Moreover, rail is often limited to the routes between major cities, while smaller
and less-populated areas have to rely on road transports.
The complex set of problems can be resolved through an expanded network of intermodal
terminals along rail lines. To come up to profitable volumes however, a significant portion of a
region’s transports must be channeled through these terminals. Broad consensus is required here
on the local level, where both transport purchasers and receivers agree to invest in rail transports.
In a scenario where this succeeds, the entire region can benefit from the new accessibility via the
railroad network.

Local collaboration between haulage companies
Transports by rail largely roll at night, which entails that the majority of the transports to and
from the railroad terminals are conducted in the morning and afternoon rush-hour periods. The
transports between transport purchasers and terminals are seldom coordinated and the vehicles
therefore make a significant portion of their trips without loads. The results are inefficient
transports and negative environmental effects in the city environment.
To increase the efficiency of IRRT-related road transports, increased collaboration is necessary
between the companies that handle the transports to and from the combination terminals and
the other haulage companies active in the region. Better planning and coordination can limit the
amount of empty trips. This strengthens the competitiveness of IRRT and simultaneously reduces
the negative environmental impact in the urban environment.

Better planning for railroads
Local authorities are responsible for city planning and regional development and have a key role
in the shift to a sustainable transportation system. The long-term plans must include conditions
for expansion and increased utilization of rail. Sites that offer potential for intermodal terminals
where road-rail interchange could take place should be protected for future development and new
freight developments should be served by rail wherever possible.
Modern intermodal terminals require substantial space and to ensure future capacity expansion,
it is also important to separate the terminals’ transport flows from other traffic. According to
the same principle, the terminal areas should be separated from other forms of land use, such
as shopping centers, residential areas and facilities for culture and recreation. Such a separation
permits both freight and passenger traffic to flow better and the negative effects of handling, such
as noise and pollution, can be limited. Successful planning in this area can subsequently create
attractive and more competitive cities and regions.

Integration of intermodal transport in the urban transport system
Increased collaboration between transport purchasers and receivers can according to the
previously presented line of reasoning, contribute to achieving profitable volumes for IRRT.
This coordination can be further supported by public authorities’ traffic planning and regional
development strategies. Better flow in traffic reduces for example, the time expended on road
transports to and from the combination terminals – which means that IRRT can be suitable for
more transports.
The fourth prerequisite entails a full-scale integration of IRRT in the existing freight system.
By gaining support for a common strategy for all stakeholders – public authorities, transport
purchasers, receivers and haulage companies – the prerequisites exist for resolving IRRT’s critical
challenges. In such a scenario, the stakeholders’ individual efforts interact and empower the
common striving for increased utilization of rail.

Summary
There are strong incentives for investing in rail.
Successful implementation of IRRT, where
the system is adapted to the local conditions,
can strengthen a region’s businesses and attract
new operations and business opportunities. A
well-planned network of decentralized intermodal
terminals also contributes to more efficient traffic
flows and limits the environmental impact of road
transports.
IRRT and other urban transportation activities
must be considered as an interacting whole, rather
than as two separate operations. A collective
strategy for integrating rail into the urban
transport system requires the participation of all
stakeholders. Local authorities and city planners
have a very important function to fill because
they largely dictate the conditions for other

stakeholders in the transport chain. This entails
far-reaching responsibility that places major
demands on the individual city planners’ expertise
in logistics and railroad freight.
Strategies for IRRT should be included as a
natural aspect of a city’s or region’s long- term
work with sustainability. It is also important that
nearby cities and regions collaborate. In part to
identify common coordination benefits, and in
part to avoid unhealthy competition between the
combination terminals.
The framework that the thesis presents can
provide guidance in the difficult balancing
between economic interests and consideration
to the environment in city and regional
development.

Gothenburg’s freight yard, example
of problems that occur when freight
trains must be run all the way into
a city center. The terminal occupies
a large area in the city center,
which could be used instead for
housing, for example.

Future research
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Urban freight transport sustainability
Intermodal road-rail transport (IRRT) is the term commonly used to describe a combined mode of
transportation that brings together the benefits of rail over longer distances and the flexibility of road
transports in urban environments. IRRT, combining energy-efficient rail and flexible road transport, offers
great potentials for meeting the demands for long-term sustainability with retained flexibility.
In his thesis, Sönke Behrends investigates how IRRT can be integrated with urban transportation systems.
The developed framework for sustainable urban freight shows the advantages of including rail in the urban
transport system and provides support for planning of city and regional development.
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