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Preface

In 2012, a unique international consortium con-
sisting of the European Commission, the U.S. 
Department of Transportation’s Research and 

Innovative Technology Administration, and the 
Transportation Research Board (TRB) was created to 
support and conduct a series of four symposia from 
2013 through 2016, with each symposium focused on 
a selected transportation topic. The symposia provide 
forums for the exploration of opportunities for trans-
atlantic collaboration in transportation research.

The first of these symposia, titled “City Logistics 
Research: A Transatlantic Perspective,” was conducted 
May 30–31, 2013, at the National Academy of Sciences 
building in Washington, D.C. 

A planning committee of four European and four 
American delegates was appointed by the National 
Research Council to organize and develop the sympo-
sium program, which included four plenary sessions:

•	 Demand	Patterns	and	Trends;
•	 Schemes	and	Technologies	for	Enhancing	Urban	

Distribution;
•	 Terminals	and	Hubs:	Impacts	and	Strategies;	and
•	 Logistics	Efficiency	in	Urban	Areas.

These Proceedings follow the symposium format and 
plenary sessions in chronological order. All research 
topics that speakers identified in the course of their pre-
sentations are included in the summary. 

The symposium participants included 25 European 
and 25 American subject matter experts, researchers, 

academicians, and industry practitioners. The speakers 
reflected on the challenges of “last mile” cargo deliv-
ery in major metropolitan areas and the global supply 
chain and offered myriad examples of innovative uses of 
technology to increase throughput efficiency and reduce 
cost, traffic congestion, and vehicle emissions.

This report, prepared by the symposium rappor-
teurs, is a compilation of the presentations and a factual 
summary of the ensuing discussions at the event. The 
planning committee’s role was limited to planning and 
convening the conference. The views contained in the 
report are those of individual symposium participants 
and do not necessarily represent the views of all par-
ticipants, the planning committee, TRB, the European 
Commission, the U.S. Department of Transportation, or 
the National Research Council. 

This symposium summary was reviewed in draft 
form by individuals chosen for their diverse perspectives 
and technical expertise, in accordance with procedures 
approved by the National Research Council’s Report 
Review Committee. The purpose of this independent 
review was to provide candid and critical comments that 
will assist the institution in making the published sum-
mary as sound as possible and to ensure that it meets 
institutional standards for objectivity, evidence, and 
responsiveness to the project charge. The review com-
ments and draft manuscript remain confidential to pro-
tect the integrity of the process.

TRB thanks the following individuals for their review 
of the summary: C. Michael Walton of the University of 
Texas at Austin, Kumares Sinha of Purdue University, 
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Alan C. McKinnon of Kühne Logistics University, and 
Theodore K. Dahlburg of the Delaware Valley Regional 
Planning Commission. 

Although the reviewers listed above provided many 
constructive comments and suggestions, they did not 
see the final draft of the symposium summary before its 
release. The review of this summary was overseen by Susan 
Hanson of Clark University. Appointed by the National 
Research Council, she was responsible for making certain 
that an independent examination of this summary was 
performed in accordance with established procedures 
and that all review comments were carefully considered. 
Responsibility for the final content of this summary rests 
entirely with the authors and the institution.

The symposium planning committee also thanks 
Genevieve Giuliano, Laetitia Dablanc, Michael 

Browne, and Anne V. Goodchild for their contribu-
tions as white paper authors and Andrea Meyer and 
Dana Meyer of Working Knowledge for serving as 
rapporteurs and preparing this summary report. Spe-
cial appreciation is extended to the TRB project imple-
mentation team—Martine Micozzi, Scott Babcock, 
and Jaclyn Hubersberger—and to Suzanne Schneider 
and Karen Febey for managing the review of the report 
draft. The symposium would not have been possible 
without the leadership and support of Alessandro 
Damiani and Frank Smit of the European Commission; 
Kevin Womack, Thomas Bolle, and Alasdair Cain of 
the U.S. Department of Transportation’s Research and 
Innovative Technology Administration; and Robert E. 
Skinner, Jr., Mark Norman, and Thomas Palmerlee 
of TRB.
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1

Welcome and Introductory Remarks

Robert E. Skinner, Jr., Executive Director of the 
Transportation Research Board of the National 
Academies in Washington, D.C., opened by not-

ing that this symposium was the first of four planned 
symposia to encourage research collaboration across 
the Atlantic. Cultural similarities and similar states of 
industrialization bring common transport problems for 
both sides. The United States could take more advan-
tage of innovations in other parts of the world, he said, 
and researchers could collaborate much more than they 
are. Institutional collaboration has been missing but is 
now being seen between the U.S. Department of Trans-
portation (U.S. DOT) and the European Commission. 
He indicated that this symposium was made possible 
by institutional support from the U.S. DOT through the 
Research and Innovative Technology Administration 
(RITA) and the European Commission. 

Skinner posed the framing questions that set the stage 
for the next two days: 

• What are the best opportunities for collaboration 
and

• How should that collaboration take place? 

This series of symposia will address those questions 
by taking researchers from both sides of the Atlantic to 
discuss specific topics over two days of intense informa-
tion sharing, with the opportunity for follow-on collabo-
ration at the project or institutional level.

C. Michael Walton, Professor of Civil Engineering at the 
University of Texas, Austin, explained that the members 
of the EU-U.S. planning committee focused on research 
opportunities that sponsoring entities could pursue in 
collaboration, identifying critical research objectives and 
promoting collaborative research.

Alessandro Damiani, Head of Unit, Horizontal Aspects 
of the Transportation Directorate, Directorate–General 
for Research and Innovation of the European Commis-
sion in Brussels, Belgium, explained that the initiative is 
an experiment, noting that the topic of city logistics is a 
difficult one. In Europe, more than 70% of the popula-
tion lives in cities, and the EU has the ambitious objec-
tive of a 60% reduction of CO2 transport emissions from 
1990 levels by 2050. Achieving this goal will require a 
series of articulated strategies of policy, legislation, rec-
ommendations, good practices, and research efforts on 
technology, as well as the softer side of organizational 
and behavioral changes. In short, research has a key 
role to play, and much can be done by working together 
across the Atlantic.

Kevin Womack, Associate Administrator in the Office 
of Research, Development, and Technology of RITA in 
the U.S. DOT in Washington, D.C., commented that 
opportunities could be gained from the synergy and col-
laboration among researchers from the United States and 
Europe.
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Presentation of Commissioned White Papers

Alan C. McKinnon, Kühne Logistics University, Hamburg, Germany
Genevieve Giuliano, METRANS (National Center for Metropolitan Transportation Research) 

and University of Southern California, Los Angeles, California, USA
Laetitia Dablanc, French Institute of Science and Technology for Transport, Development, and 

Networks, Paris, France
Michael Browne, University of Westminster, London, United Kingdom 
Anne V. Goodchild, University of Washington, Seattle, Washington, USA

IntroductIon

Alan C. McKinnon

Alan McKinnon opened the first formal session of the 
symposium, which was the presentation of the two 
commissioned white papers. The white papers, which 
review the state of research on city logistics, were each 
authored by a pair of researchers, one American and 
one European, to gain a transatlantic perspective. 
The white paper by Laetitia Dablanc and Genevieve 
Giuliano identified the problems and initiatives that 
have been tried in the area of city logistics, analyzing 
them for their transferability. The second white paper, 
by Michael Browne and Anne V. Goodchild, focused 
on methods and modeling. 

ApproAches to MAnAgIng FreIght In 
MetropolItAn AreAs

Genevieve Giuliano and Laetitia Dablanc

Genevieve Giuliano began the presentation by point-
ing out that cities around the world are grappling with 
“the urban freight problem.” The basic fact is that 
freight works: the system is effective and flexible, but 
at the expense of cities. The coauthors’ review of extant 
freight research found many strategies and experiments, 
but strikingly little systematic research. The purpose 
for this white paper was twofold: first, to consider the 
effectiveness of the strategies attempted and to analyze 

them for applicability in the United States and the EU; 
and second, to identify opportunities for collaborative 
research.

The Urban Freight Problem

Giuliano explained the nature of the urban freight prob-
lem. To begin with, the amount of freight flows in cities 
has been increasing as a result of a variety of factors, 
the first of which is population and employment growth. 
The second factor is globalization, which has increased 
freight flow because production is being distributed 
across multiple locations around the world rather than 
remaining local. Third, customers have demanded an 
increased variety of products while at the same time 
stores are stocking less inventory, which means that more 
frequent deliveries must be made to replenish that inven-
tory. Fourth, logistics facilities have decentralized, with 
storage and distribution centers moving to the periphery 
of a city in response to high land costs within the city. 
As a result, freight must be moved into the city to reach 
urban consumers. Finally, increased online shopping is 
generating more freight movement directly to individual 
homes rather than in bulk to store locations.

Taken together, this increase in freight movement 
has led to congestion, parking, and circulation prob-
lems in cities, as well as a range of other externalities. 
Road capacity within cities is limited, as are the number 
of parking spaces and loading facilities. Each of these 
resources (roads, parking, and loading facilities) com-
petes with passenger flows. As a result, the public has 
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demanded time or route restrictions to be imposed on 
freight flows, and local ordinances have been issued as 
the problems have worsened.

Indeed, as Giuliano noted, the growing freight prob-
lem has led to larger and more concentrated impacts. 
Scale economies enable larger facilities, logistics clusters, 
and freight hubs to be more efficient. But these hubs cre-
ate concentrated impacts at the periphery of metropoli-
tan areas. A striking result is that planners who promote 
smart growth and sustainable city practices end up in 
conflict when placed in a larger urban context. If urban 
planning prioritizes car traffic, the movement of freight 
can be constrained.

Yet urban planners and local governments and 
authorities actually have limited control over the issues. 
Giuliano pointed out that freight “has no borders” in 
the global economy. Producers are often hundreds or 
thousands of miles away, which means that freight trav-
els long distances through multiple jurisdictions. Local 
authorities can impose parking regulations, but they can-
not regulate demand, so their ordinances ultimately are 
not as effective as intended.

Increased urban freight has led to increased air pollu-
tion and greater energy consumption, Giuliano added. 
Fuel efficiency and emissions improvements for trucks 
have lagged behind cars. Older, more polluting vehicles 
are used in urban deliveries and drayage. Ocean trans-
port is often not under any jurisdiction, and rail is pro-
tected by the Interstate Commerce Clause of the U.S. 
Constitution. All of these factors negatively affect city 
noise levels, livability, and the safety of citizens.

Assessing the Effectiveness and Applicability  
of Solutions

The coauthors applied four assessment criteria to evalu-
ate the effectiveness and applicability of solutions pro-
posed to address urban freight problems: 

1. Were intended objectives achieved?
2. What were the costs, and who paid?
3. Were there any unintended consequences? 
4. Was there any evidence of net benefits?

The coauthors applied a different set of four criteria to 
assess the applicability of the solutions to other locations: 

1. Could the solution be implemented and have an 
effect in the short to medium term? 

2. Was the solution transferable to other metro 
areas? 

3. Was the solution consistent with U.S. or EU regula-
tory policy and authority? 

4. Could the solution be scaled to broad implementation?

Four Solution Categories

The coauthors next assessed possible solutions in four 
urban freight problem categories: metro core, environmen-
tal mitigation, metropolitan flows, and freight hubs. The 
first set of solutions they analyzed related to the metro 
core, namely the “last mile” of delivery (and “first mile” 
of pickup), both commercial and residential. This last mile 
is fraught with inefficiencies. Vendors delivering to estab-
lishments make many small deliveries and face restrictions 
on routes they can travel and times during which they can 
travel. For example, there are often prohibitions against 
nighttime deliveries due to the noise generated by such 
deliveries or pickups. Home deliveries are even worse in 
terms of the small size of the delivery, the dispersed loca-
tions, and the risk of failure if the consumer is not at home 
to accept the shipment. A final inefficiency is due to lack of 
parking or loading spaces, which leads to energy-wasteful 
cruising or congestion-causing double-parking and idling. 
The greatest problems are in dense city cores.

Metro Core Strategies

The coauthors identified five strategies intended to miti-
gate the problems of the metro core: parking and traffic 
regulations; local planning policy (such as building codes 
that require off-street parking or curb space); off-hours 
(out of hours) deliveries; negotiated programs between 
industry and the public sector, such as being able to do 
off-hour delivery (if the delivery does not make noise); and 
consolidation, in which small deliveries from many ven-
dors could be consolidated to move all deliveries at once in 
full trucks and reduce overall truck vehicle miles traveled.

The most effective metro core strategies were local 
planning policy, off-hours deliveries, and negotiated pro-
grams. Traffic and parking regulations were of medium 
effectiveness (because they can only zone out goods move-
ment), and consolidation had the lowest effectiveness. 

All strategies had high applicability in both the United 
States and EU except off-hours deliveries (which the coau-
thors ranked as being of medium applicability) and con-
solidation, which they ranked as having low applicability 
in the United States and only medium applicability in the 
EU because of the required actions that industry must take 
to make this strategy effective. To date, vendors have been 
reluctant to consolidate their deliveries with other vendors. 
Of these five strategies, Giuliano believes that negotiated 
programs have the most potential to transform city logistics. 

Environmental Mitigation Strategies

Next, Giuliano discussed assessments of strategies aimed 
at reducing environmental impact. Such strategies are 
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important, she noted, because trucks account for 80% 
to 95% of all nitrogen oxides from freight transport 
in the United States and 50% to 95% (depending on 
the presence of ocean vessels) of all particulate matter 
with a diameter of 10 micrometers or less (PM10). In 
Europe, freight transport accounts for 25% of green-
house gases and 50% of PM10 from urban traffic. 
Public health problems can occur in areas with a high 
concentration of logistics activities, namely urban high-
ways, ports, intermodal facilities, and logistics clusters. 
These “hot spot” areas pose a disproportionate expo-
sure to cancer risk.

The coauthors examined five strategies aimed at 
reducing environmental impact. Of these, truck fuel effi-
ciency standards and emissions standards such as corpo-
rate average fuel economy standards were found to be 
the most effective and the most applicable on both sides 
of the Atlantic. These strategies were effective because 
they were applied on a systemwide basis and thus gener-
ated large benefits. In contrast, low-emission zones limit 
polluting vehicles from entering a specific area, but those 
areas are limited in size and thus do not have system-
wide impact. Such strategies have high applicability in 
the EU but not in the United States, where the political 
structure of local governments makes it difficult to create 
such zones.

Strategies aimed at the use of alternative fuels or vehi-
cles such as electric vehicles are not yet prevalent, the 
coauthors found, but they see broader use of such strate-
gies as the technologies become more widely available 
and at lower prices, perhaps 10 to 15 years from now.

Strategies aimed at mandating alternative modes of 
transport, such as moving to slower but less polluting 
modes (e.g., from truck to rail), were found to have 
low effectiveness and applicability because of economic 
concerns: time is money. The trade-off of using slower 
modes includes increased handling costs to make these 
transfers, increased inventory levels, and reduced service 
quality.

The final strategy, community environmental mitiga-
tion, was found to have medium effectiveness but was 
highly applicable in the United States, which has pursued 
such environmental justice programs more than the EU, 
where the strategy is of medium applicability.

Metropolitan Flow Strategies

The third set of strategies the coauthors evaluated tar-
geted metropolitan freight flows. Truck traffic affects the 
entire metropolitan transport system. Trucks contribute 
disproportionately to road congestion given their size, 
operating characteristics, and the delays associated with 
truck incidents. Freight rail also contributes to conges-
tion by blocking traffic at rail–highway grade crossings.

Of the four strategies aimed at improving metro 
flows, the authors rated intelligent transportation sys-
tems of medium effectiveness and applicability because 
they are just starting to be applied. The second strat-
egy, road pricing, is effective but is hard to implement; 
thus, it is of low applicability in the United States and of 
medium applicability in the EU. The third strategy, dedi-
cated truck lanes, is of low effectiveness and applicability 
because these lanes have not been well implemented. The 
limited productivity of dedicated truck lanes makes them 
less effective systemwide. Finally, mitigating rail impacts 
by removing at-grade crossings, such as on the Alameda 
Corridor in southern California, is of high effectiveness 
but medium applicability due to the high costs and the 
question of funding sources.

Freight Hub Strategies

The last problem area the coauthors assessed centered on 
freight hubs, which are enjoying increased use because 
of the advantages of scale economies they offer. But 
freight hubs concentrate logistics activities in certain 
gateway areas, causing a disproportionate amount of 
negative impact in those areas. Freight hubs cause con-
cern in Europe because the activity is concentrated in so 
few places, like Rotterdam, Frankfurt, and Paris. Freight 
hubs also pose difficult issues because locals do not think 
they should pay for mitigation efforts. If they suffer due 
to freight that is on its way to a different city, why should 
they be obligated to pay? Similarly, railroad companies 
don’t want to share costs where they receive no benefit.

The first strategy to mitigate the impact of freight 
hubs is that of logistics land use, in which urban plan-
ning is applied to logistics, such as urban planners ensur-
ing adequate transport access. These strategies are of 
medium effectiveness and applicability. A second strat-
egy, port appointment systems, is of medium effective-
ness in smoothing out operations at ports but is of high 
applicability in both the United States and the EU. Port 
pricing, in contrast, was found to be of high effectiveness 
but low applicability on both sides of the Atlantic. Accel-
erated truck emissions reductions, the fourth strategy, 
was found to be of high effectiveness and of high appli-
cability to the EU but only medium applicability to the 
United States. Finally, ocean vessel emissions reductions 
were of high effectiveness and applicability to all.

Overall Findings

Giuliano concluded with some overall findings. First, 
there are many possibilities for managing urban freight 
better, such as through voluntary programs, local man-
agement of the last mile of freight, global emissions 
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and fuel standards, and effective equipment. Pricing is 
another strategy, although it is difficult to implement. 
Technology solutions look more promising for the lon-
ger term. The authors also found that the real world was 
ahead of researchers’ work.

Broad implementation of the most effective strategies 
is a challenge. Institutional considerations are expensive 
because of limited local and state regulatory abilities, 
fragmented governance structure, multiple stakehold-
ers and interest groups, and the environmental review 
process. In the United States, interstate commerce pro-
tections impede nationwide solutions. Questions also 
remain about who should pay for implementing these 
solutions and the sources of public funding. Finally, there 
are a lack of data and analytical tools to help inform the 
decisions that need to be made.

Recommendations for Research

Giuliano recommended three research directions. The first 
is to document the problem to improve understanding 
and inform solutions. Documenting the problem requires 
data on truck and van flows and truck characteristics, 
data on pickup and delivery characteristics, and compar-
ative EU-U.S. analyses. The second area, developing ana-
lytical tools, involves developing a full set of analytical 
tools and better methodologies to predict the outcomes of 
alternative strategies and to compare policy alternatives. 
The final area of research would be to systematically 
analyze the impacts of programs, which would include 
documenting program costs and outcomes, documenting 
industry impacts, comparing similar programs that were 
implemented in different contexts, and understanding the 
roles of institutions and leadership.

ModelIng ApproAches to Address urbAn 
FreIght’s chAllenges: A coMpArIson oF the 
unIted stAtes And europe

Michael Browne and Anne V. Goodchild

Michael Browne and Anne V. Goodchild stated that the 
purpose of this white paper was to address the use of 
models to analyze urban freight problems. Specifically, 
the models analyzed were those applied at the urban or 
metropolitan scale (as opposed to the national or inter-
national scale); concerned with road freight (as opposed 
to other modes); applied to congestion, air pollution, and 
energy consumption research; and implemented to sup-
port transportation planning. The paper focused on how 
researchers in the United States and Europe are using 
tools to support decision making in addressing these 
problems.

The paper examined modeling to address the chal-
lenges of two urban freight impacts: 

• Congestion and urban accessibility; and
• Energy use, greenhouse gas (GHG) emissions, and 

air pollution, which are the most pressing challenges and 
those most amenable to modeling.

Modeling to Address Congestion and  
Urban Accessibility

A significant body of research exists on the first impact, 
congestion and urban accessibility, but the issue remains 
a challenge. This work can be grouped into five main 
solution areas: the scope for rescheduling deliveries, 
ways to allocate and manage the use of curb space, pric-
ing and charging, controlling or altering land use, and 
consolidation of flows.

The models being used to forecast regional travel 
demand and system performance are still primarily the 
four-step models originally developed to model passen-
ger traffic and later modified to address truck traffic. 
Truck modeling is less well developed than modeling 
for passenger car traffic, and there is limited modeling 
of intermediate facilities and tours. Finally, the models 
often do not incorporate the second-order effects of con-
gestion on demand. 

Regional planning agencies face challenges of limited 
resources and training or skills in implementing the mod-
els. That is, people who could use or interpret the models 
are not well trained on the assumptions of the models, 
which limits their confidence in using the models. Political 
will to invest in and use the models is another challenge.

Goodchild and Browne also enumerated the chal-
lenges to current implementations, namely that carrier 
behaviors, as well as consumer behaviors, are insuffi-
ciently represented in the tools currently used. The het-
erogeneity of shippers and carriers is another challenge, 
as are limited data to develop knowledge and design 
model architecture. Finally, model complexity may work 
against implementation: complex models may provide a 
fuller picture but may be harder to implement.

Modeling to Address Energy Use,  
GHG Emissions, and Air Pollution 

Next, the authors described modeling related to energy use, 
GHG emissions, and air pollution. They mentioned that 
transport is recognized as a significant contributor to GHG 
emissions and energy consumption and that a recent EU 
white paper called for essentially CO2-free city logistics by 
2030, a demanding goal given the limited number of vehi-
cle replacement cycles between now and this target date.
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The authors noted that much research has been done on 
energy use in general, including an examination of the scope 
to use alternative fuels and the role of new and improved 
operational approaches to minimize freight transport 
demand (e.g., improving vehicle utilization and consolidat-
ing flows). Research has also looked at the impact of vehi-
cle design (e.g., aerodynamic improvements) and changes 
to driver behavior and how these could be achieved.

In particular, models have been used to explore the 
consequences of low-emission zones (LEZs) of varying 
sizes, levels of emission, categories of vehicle included, 
and so forth. These models led to a decision to make 
London’s LEZ large, because modeling many permu-
tations of zones revealed that a larger LEZ size would 
be more effective. Models need to estimate existing and 
future traffic levels (including freight) and arrive at emis-
sions estimates based on typical operating patterns.

Estimating impacts, such as human exposure to pol-
lution, requires detailed population information. Good-
child and Browne posed the question that although 
models may look pretty, are they right? A broad range 
of data is needed; the authors presented a table depict-
ing requirements for data at different levels of granu-
larity of geography, time, and network. Although there 
is constant frustration over a lack of data, some urban 
freight models can produce useful results with fewer data 
inputs. A model forecasting 40 years into the future has 
different data requirements than one forecasting hourly. 
The authors noted that their white paper includes exam-
ples of data sources. In some areas, there is a reasonable 
amount of data, but in other areas the data are lacking 
or were collected for a different purpose and thus pre- 
sent limitations. The authors called for researchers to 
pay attention to the quality of the data.

The authors discussed the strengths and weaknesses of 
models aimed at energy and emissions reductions. They 
noted that the models currently used to support plan-
ning have significant limitations, such as lacking informa-
tion about intermediate locations and delivery–collection 
rounds. Another weakness is that the models in use are 
designed for regional-scale analysis, not microlevel analy-
sis, making them hard to use at the microstreet level. In 
addition, validation of the models is often not done or is 
limited. The authors noted that researchers may validate 
for one year and then forecast 40 years, during which many 
underlying patterns of activity, such as retailing, change 
dramatically. Finally, there is limited evidence that more 
sophisticated models lead to better planning outcomes. 

Difficulties in Modeling

The authors noted three categories that make modeling 
to address urban freight challenges difficult. First, the 
area is complex and rapidly changing. Including the sup-

ply chain in modeling is difficult, and new channels such 
as e-commerce are not easy to incorporate. The num-
ber and variety of stakeholders in urban freight adds to 
modeling complexity, as does the speed of technology 
development and adoption. The second category is a 
lack (or limitation) of data, such as on vans or small 
trucks (as opposed to large trucks) and on vehicle flows 
(as opposed to product and goods flows). Comparisons 
are also difficult because of variations in definitions or 
in national requirements for data collection. The third 
category of challenge is due to gaps in communication 
between practitioners and researchers and between 
researchers involved in urban freight modeling and those 
engaged primarily in policy and operations.

The authors also commented on U.S. and European 
differences that present challenges, such as infrastructure 
differences in urban centers. The nature of urban areas has 
clearly influenced European urban freight research. The 
idea of transferability is important in Europe, and there 
has been a recent strong emphasis on multinational coop-
eration in EU funding programs. The same cannot be said 
of U.S. funding mechanisms. Data collection efforts also 
vary significantly between the United States and Europe.

Questions for Discussion

The authors closed by noting some important questions 
for future discussion: 

• What are the research challenges that limit our abil-
ity to solve urban freight challenges? 

• How do these challenges relate to modeling tools? 
• Should we build additional behavioral aspects into 

models? 
• Do we have sufficient data and knowledge to do so? 
• Will adding behavioral aspects allow the models to 

be more policy sensitive? 
• How can we measure the effectiveness of these mod-

els at addressing urban challenges? 
• To what extent do these tools address the urban 

freight problems that policy makers are most concerned 
with? 

• Does academic research sufficiently capture the key 
features of private sector activities? 

• Are academic projects not sufficiently relevant and 
therefore not considered by policy makers?

• Are the data requirements or modeling capabilities 
too onerous? 

Suggestions for Research

Finally, the authors presented the following list of rec-
ommendations: 
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1. Conduct a more systematic review of the state of 
modeling and analytical work with joint support from the 
United States and Europe; 

2. Fund joint projects, especially those that address  
modeling–policy gap(s); 

3. Organize a showcase for examples in which the ana-
lytical and policy gap has been overcome (or narrowed); 

4. Organize an annual meeting aimed at encouraging 
European–U.S. cooperation between researchers; and 

5. Consider a journal special issue built around the 
workshop addressing the questions raised by the papers 
and presentations.

dIscussIon oF the coMMIssIoned  
WhIte pApers

José Holguín-Veras asked Giuliano and Dablanc to 
explain how they defined “applicability” in their paper.

Dablanc explained that the coauthors looked at the 
institutional context as well as the legal context when 
making their ranking. The coauthors had done such an 
assessment earlier for a report for TRB’s National Coop-
erative Freight Research Program, examining academic 
as well as technical literature of all the strategies that 
have been implemented. This is an ongoing process.

Holguín-Veras questioned whether road pricing strate-
gies were effective. Based on data he and his colleagues 
collected, road pricing didn’t seem to change behavior 
much.

Giuliano answered that the price needs to be high to 
achieve a material change in trucking behavior. In the 
example of PierPASS in Southern California, the price 
was on the beneficial cargo owner, not the trucker, and 
it changed behavior, shifting 40% of traffic to off-peak 
hours. So adjustments in behavior did happen as a result 
of pricing. A second example is the issue of relative pric-
ing inelasticities of different markets, such as between 
trucking compared with passenger transport. Imposing 
one price globally across an urban area would deter 
more car traffic than truck traffic. A pricing scenario 
that prices everyone on a road would bring some road 
congestion improvements.

Ken Button agreed with Giuliano that pricing strate-
gies do work. He noted that trucks will pay more than 
passenger cars because trucks need to enter the city. Pas-
sengers going to the gym or other leisure activity may opt 
to go elsewhere if the road fee is too high, because the 
trip is less important and they have other options. The 
traffic coming into Washington, D.C., is 40% commuter 
traffic. Reducing the number of people doing leisure 
activities would reduce traffic congestion. 

Button added that he wrote a book in 1978 on this 
topic, and those models still apply. The acronyms have 

changed, but the models are the same. Environmental 
issues have become more important now than in the 
1970s due to global warming, but even the 1970s had 
pollution. Button also felt it important to consider pas-
senger traffic alongside urban freight traffic, not sepa-
rately. Freight terminals in urban areas can generate 
significant employment and hence commuting trips. He 
also noted that some of the worst congestion is found 
around shopping malls. The big issue was not the spe-
cific strategy or technique, he said, but the politics; TRB 
research has not examined the political question much.

Browne gave the example that in London, the road 
charge was £5, and carriers of freight simply increased 
the price to ship a package by a few pence. On the nature 
of decision making in cities, he added that there are many 
solutions, but it is not clear which ones to implement 
or whether several strategies should be implemented 
together.

Téodor Crainic remarked that the difference between 
the 1970s and now is that now there is more knowledge 
about how to optimize and plan routes. In addition, peo-
ple worry more about the environment now in ways they 
didn’t in the 1970s. Crainic congratulated the authors 
of both white papers for creating such useful papers. 
He said that the papers examined many initiatives, but 
that they examined the initiatives separately. In his view, 
it was important to have a portfolio of initiatives that 
could be implemented together rather than separately.

Dablanc agreed about the need for a comprehensive 
agenda. It is difficult to manage urban freight because 
freight demand has increased tremendously. 

Michel Savy agreed with Dablanc that urban freight 
flows were growing. He also pointed out that freight 
hubs result in more remote facilities away from city cen-
ters. As a result, the “last mile” becomes the last 20 miles, 
which is more costly and brings more congestion. Thus, 
the need to manage urban freight is stronger than before. 
Currently, experiments have been at the city level, but an 
industry-scale solution is lacking. Savy noted that Japan 
may offer some models for how to regulate and optimize 
the use of public space.

McKinnon echoed the idea of looking at examples 
from Japan.

Chris Kozak said that the white papers nailed the issues. 
He pointed out that although cities are trying to encour-
age overnight deliveries and off-peak activity to reduce 
congestion, other legislation such as the hours-of-service 
restrictions that will take effect in July are at cross pur-
poses because they restrict schedules. Wal-Mart is part-
nering with carrier J.B. Hunt to try to counter the new 
hours-of-service regulation, but that partnership is com-
ing too late and the legislation will have a large, negative 
impact on productivity. 
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Goodchild noted that the motivation for pricing 
schemes is different now from that in the 1970s. Regions 
are now looking at pricing mechanisms not because of 
political will, but because they need to find funding, and 
these charging schemes would provide funding. Thus, 
the funding motivations of cities provide an opportunity 
to implement policies related to urban freight manage-
ment. She agreed that hours-of-service legislation adds a 
complexity that is significant for schedule planning.

Giuliano added that hours-of-service legislation is 
an example of what happens when systemwide effects 
are not considered. She urged that researchers simulate 
what inefficiencies might be brought about by a change 
like hours of service. If researchers could quantify the 
impacts of proposed changes, better policy discussions 
could take place.
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Demand Patterns and Trends
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Polytechnic Institute, Troy, New York, USA

Robert Chumley, Retail–Business Innovation, 7-Eleven, Inc., Dallas, Texas, USA
Laetitia Dablanc, French Institute of Science and Technology for Transport, Development, and 

Networks, Paris, France

IntroductIon

Christopher Caplice

Chris Caplice opened this session by explaining that 
“demand” means different things to different people. 
To shippers, demand means products; to freight trans-
porters, demand means the demand for trucks to get 
the product into the store or to the final consumer. The 
views are correlated, but they are not the same. Policies 
will dictate freight demand but not product demand.

The first two presentations of this session focused on 
freight demand generation from a researcher perspective: 
that is, how to estimate and forecast demand and what 
drives demand. Jean-Louis Routhier presented freight 
survey results from Europe, and Miguel Jaller presented 
results from the United States. The third presentation, by 
Robert Chumley of 7-Eleven, provided the private-sector 
perspective and how urban product demand is changing. 
A discussion followed each of the two parts of the ses-
sion, and Laetitia Dablanc concluded with a synthesis 
and summary of the session. 

French cItIes’ urbAn FreIght surveys

Jean-Louis Routhier

Jean-Louis Routhier described a set of full-scale urban 
freight surveys (UFSs) of French cities. Funding for the 

studies came from the French Ministry of Transport as 
well as from each city surveyed. The aim of these UFSs 
was to build a model (the FRETURB model) to simulate 
the existing urban freight situation in these cities. The 
first set of surveys was conducted from 1994 to 1996 in 
three cities of different sizes (Bordeaux, Marseilles, and 
Dijon); the second set is in progress now (2011 to 2014) 
in Paris and Bordeaux.

The aim of these surveys is twofold: on the one hand, 
they provide understanding of the behaviors and orga-
nizational aspects of urban pickups and deliveries (i.e., 
they simulate the existing situation). On the other hand, 
they feed into a tool to make diagnoses of urban logistics 
without the need for collecting large amounts of data, 
thus reducing costs. The surveys are a decision aid and 
can be used for short-, medium-, and long-term forecasts. 

Survey Description

Routhier next described the details of how the UFS worked. 
The first task was to find a relevant unit of observation. 
Could it be the commodity being moved, the vehicle on 
the road, or the transport company? In fact, it was none of 
these. The best unit was the delivery (or pickup) operation 
serving an establishment, using a vehicle. At that point it 
is possible to observe (and survey) the formation of vehicle 
flows and their impact on the urban environment accord-
ing to the transport system, the logistic strategy of the 
firms, and the establishment’s environment. 
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A UFS consists of three complementary, nested surveys: 

1. A survey of business establishments that describes 
the activity and size of the establishment and identifies 
all the freight delivery operations in relation to the char-
acteristics of establishments and their environment; 

2. A survey of truck drivers that describes the trips 
and the conditions of carrying out deliveries and pick-
ups; and 

3. A survey of truck companies that describes the 
logistics organization of for-hire trucking companies.

The three surveys worked together. The establishment 
survey included site visits and reviewed log books for a 
description of pickups and deliveries. The driver survey 
included driver logs and Global Positioning System (GPS) 
data to identify routes and stops. In the carrier survey, it 
was important that the drivers surveyed were the same 
drivers who delivered to the establishments surveyed.

The sampling frame was the comprehensive register of 
establishments by activity category. The establishments 
sample comprised 1,500 establishment questionnaires cov-
ering 6,000 deliveries and pickups over 1 week and 8,000 
product types (by weight, packaging, and so forth). The 
trucker sample was composed of 1,000 driver question-
naires (6,000 deliveries and pickups), and the carrier sample 
included 100 major truck companies and large wholesalers.

Forty-five activity categories were used, such as “phar-
macies,” “bookshops,” or “hardware stores.” Each cat-
egory was considered as a homogeneous group of traffic 
generators and logistic organizations. Some categories 
were more important than others. For example, “cafés, 
hotels, and restaurants” represented nearly 5% of total 
operations (five times more than large grocery stores and 
twice as much as warehouses).

The survey was costly (€1.2 million) and complex 
due to difficulties in contacting the business owners 
and poorly motivated respondents. As a result, get-
ting responses required a preliminary information and 
promotion campaign, employing a contactor to ensure 
recruitment of experienced pollsters, and paying incen-
tives for each survey completed.

The large size of the sample of establishments and 
the quality of the responses (thanks to face-to-face inter-
views) guaranteed a good estimation of the number of 
movements generated by each category. The stratifica-
tion of the activities was sufficiently detailed to obtain an 
accurate estimation of freight and freight trip generation. 

Survey Results

The main result of the surveys was a detailed description 
of the current situation: standard data and indicators. The 
researchers found consistent and stable relationships and 

used them to feed a traffic generation model. These sta-
ble relationships included the following: one delivery and 
pickup each week, per job; 75% of deliveries and pickups 
were carried out by rounds; 80% of deliveries took less 
than 10 minutes, but pickups lasted 30 minutes on aver-
age; and peak hours were 9:00 to 11:00 a.m., which differs 
from car traffic peak hours of 7:00 to 9:00 a.m.

Routhier said that by expanding the driver survey, it 
is possible to estimate truck traffic on the city roads and 
to estimate the flows of vehicles within and through the 
different zones of a city. 

The surveys also found consistent and stable relation-
ships between cities, such as between activity, work-
force, and movement generation; between stop duration 
and size of delivery round; and between distance covered 
between stops and the overall size of the delivery round. 
These relationships, observed in all city surveys (small 
and large cities) were quite similar. All relationships 
were translated as equations in the FRETURB model. 
Because the relationships are not city specific, the model 
is efficient and robust even if it is implemented in cities 
without surveys. 

FRETURB Model

Routhier explained that inputs for the FRETURB model 
are the database of the existing establishments in a given 
city and the city spatial zoning. Therefore, it is easy to 
feed the model with these inputs. The model consists of 
four modules. Module 1 estimates the number of deliver-
ies and pickups. Module 2 calculates road occupancy due 
to delivery stops. Module 3 simulates road occupancy by 
running vehicles. Module 4 distributes the results over 
24 hours. 

FRETURB is a compromise between the simplifica-
tions needed to be able to model urban complexity and 
a comprehensive description of the reality.

Suggestions for U.S.-EU Collaborative Research

Routhier offered three suggestions for U.S.-EU collab-
orative research: 

1. To compare urban freight objectives strategies of 
cities in the United States and the EU (do they really want 
to know freight demand?);

2. To compare the different methods of data-based 
modeling oriented toward helping make public policy 
decisions; and

3. To test the operational applicability of models like 
FRETURB in the United States and vice versa, which 
would require comparing data sources and collection 
processes as well as different establishments (which are 
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inputs of the model) and choosing a land use data area 
to test the implementation. 

u.s. cItIes’ urbAn FreIght surveys

Miguel Jaller

As a U.S. counterpart to Routhier’s talk, Miguel Jaller’s 
presentation focused on U.S. cities’ urban freight surveys 
(UFSs). He began by explaining that development of 
freight demand models is difficult due to lack of knowl-
edge, models, and data. Researchers are still in the pro-
cess of understanding freight at different levels. There 
are not enough data, and there are multiple models that 
provide different outputs. The freight system is complex, 
with multiple agents (shippers, receivers, carriers, third-
party logistics providers, consumers, freight forwarders), 
all of whom have their own requirements and impose 
their own constraints on the system. Each agent has only 
a partial view of the system, and there are multiple inter-
actions and links between them. There are many metrics 
to measure freight, and a variety of functions (long haul, 
consolidation) can be performed using different delivery 
modes and vehicles (bikes, vans, truck, rail, barge). The 
freight system can also be viewed at many levels of geog-
raphy: neighborhood, state, region, and so forth.

Because the numerous agents have only a partial view 
of the system, no single agent can provide a complete 
picture of it, which would involve knowing a host of 
metrics, such as amount of cargo, number of loaded 
vehicle trips, number of empty vehicle trips, number and 
frequency of deliveries, commodity type, shipment size, 
cargo value, and land use patterns.

Jaller displayed a diagram of the multiplicity of met-
rics, noting that the flow of freight of trucks (vehicle traf-
fic) differs from the flow of the goods (commodity flow).

Data Needs and Sources

Jaller listed a dozen techniques for modeling three cat-
egories of flow units for urban freight models that focus 
on either trip interchanges, tour-based models, or both. 
The point, he said, is that there is debate about which 
modeling focus is best.

Jaller also described the different data required by 
different modeling techniques. He showed a table with 
seven data categories (freight generation, delivery tours, 
agent economic characteristics, agent spatial distribu-
tion, network characteristics, special-purpose models, 
and other economic data) on one axis and six modeling 
techniques on the other axis. From the table, researchers 
could see that some of the models require just a little data, 
while others require a lot. Therefore, if researchers lack 

the resources to gather a lot of data or do not have the 
needed level of data, the quality of the model will suffer. 

As examples, Jaller discussed primary data sources 
(Commodity Flow Survey [CFS] data, zip code business 
patterns, surveys, interviews, and travel diaries), as well 
as secondary sources (Global Positioning System [GPS] 
data and experts). Jaller focused the discussion on the 
topic of freight demand synthesis. This technique, which 
can help fill gaps in the data with good estimates, can 
reduce data collection costs but may introduce an error.

Jaller listed the data gaps he identified. The gaps occur 
because some of the information is not publicly available 
or because it concentrates on a certain location, and it 
is not clear if the data translate to other locations. He 
concluded that most of the data needed must be collected 
from scratch. 

Data collection methods vary widely in cost and 
response rates, and collection techniques depend on the 
sampling frame. Data collection methods can focus on 
origin–destination, en route intercepts, or various loca-
tions along the supply chain. GPS data are also helpful, 
but are limited in that they only provide speed, time, and 
location; they cannot provide data on trip purpose, com-
modity type, or shipment size. GPS data should be con-
sidered complementary to more traditional freight data 
collection procedures, but they do not provide the full 
picture that can be derived from surveys. Furthermore, 
commercially available GPS data can be biased and dif-
ficult to convert into a representative sample.

Generation of Demand and Generation of Traffic

Next, Jaller moved to the topic of freight demand gen-
eration and noted that there are two perspectives: gen-
eration of demand (FG) and generation of traffic (FTG). 
FG is an economic manifestation of the production– 
consumption processes, and FTG is the result of logisti-
cal decisions.

Reviewing more than 60 reports that contain FG and 
FTG references, Jaller found more than 150 case studies 
and many different models discussed. Many models were 
based only on a handful of observations, which shows 
the need to develop better models and collect freight 
data. The references discussed many more FTG models 
than FG ones.

Jaller mentioned several issues to be considered in FG-
FTG modeling. First, it is important to pay attention to the 
classification system, whether it is economic based (e.g., 
North American Industry Classification System [NAICS] 
or Standard Industrial Classification [SIC]) or land use 
based (e.g., Standard Land Use Coding Manual [SLUCM] 
or Land Based Classification Standards [LBCS]). Other 
issues include the level of aggregation, aggregation proce-
dures, and the modeling technique used.
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In numerous case studies, FTG is usually constant 
regardless of the size of the establishment and is not pro-
portional to the number of employees per establishment. 
It appears that larger establishments received larger 
shipments in larger trucks, but the number of deliveries 
tends to remain constant. Researchers must be cautious 
when using employment as the only independent vari-
able because it will lead to errors.

Next, Jaller described the advantages of using CFS 
data. CFS has more than 4.3 million records of ship-
ments. CFS microdata can be used to estimate FG 
models as a function of establishment characteristics, 
as well as models at different levels of geography or 
industry segment. Other data sets that can be used 
are the Census of Manufacturers (CMF), the Longi-
tudinal Business Database (LBD), and the Standard 
Statistical Establishment List (SSEL). He mentioned 
that, for the first time, a research team at Rensselaer 
Polytechnic Institute was granted access to the micro-
data for a period of 5 years to conduct freight demand 
modeling.

Jaller summarized the main conclusions of his pre-
sentation, namely that freight is a complex system and 
researchers need to collect data from all economic agents. 
Data collection methodologies provide different types of 
information and levels of detail, and GPS data cannot 
provide all the information required. Freight demand 
modeling techniques may require different data, and 
a combination of data collection methods is required. 
Finally, freight demand models must distinguish between 
the total amount of freight generated and the number of 
freight trips required to move it.

Recommendations for Research

Jaller ended with recommendations for four research 
directions: 

1. Develop innovative data collection methodologies 
and technologies, 

2. Improve freight data synthesis, 
3. Develop complementary models to take advantage 

of the CFS, and 
4. Take advantage of administrative records.

QuestIons And AnsWers WIth JeAn-louIs 
routhIer And MIguel JAller

Caplice reiterated that Jaller’s presentation was a sur-
vey of different studies, while Routhier’s was a deep 
dive into one survey that led to the FRETURB model to 
help cities make forecasts. Caplice posed the first ques-
tion of the discussion by asking Routhier how appli-

cable the FRETURB model is to other cities, both in the 
EU as well as in the United States.

Routhier said that the model is applicable to other 
cities because cities do not need to collect as much 
data to implement it. They need to know the location 
of establishments in the city, but such data are easy to 
obtain; thus, implementation of the model in other cities 
is possible. The problem of applicability to the United 
States, however, arises from the fact that cities in the 
United States are larger and less dense, which means that 
logistics operations in U.S. cities are not the same as in 
Europe. The FRETURB model has been implemented 
with success in Switzerland, Belgium, Spain, and Italy. 
It is possible to use FRETURB effectively in European 
cities, but he was not sure if it would work in the United 
States.

Jaller noted research was needed on the hypothesis 
that operations in Europe are the same as in the United 
States. There have been more restrictions in the EU on 
operations in city centers, such as low-emission zones, 
so different establishments have adapted to these con-
straints. These adaptations have affected the number of 
deliveries that establishments get each week. In addition, 
in the densest city areas, establishments hold less inven-
tory due to the higher price of land. So, if cities are more 
dense in the EU, they would hold less inventory; in less 
dense areas, establishments can have larger stock rooms. 
Finally, density affects the whole supply chain because of 
the implications for vehicle capacity. Carriers have to use 
small vans rather than large trucks when entering city 
centers, which alters FTG models because two smaller 
vans might go out rather than one big truck. 

Anne V. Goodchild noted that Routhier’s model col-
lected a lot of data, but it is still based on using averages 
by classification. For a certain classification, the model 
uses one value to represent trip generation. Would it 
be possible to use a range of values rather than a single 
value? 

Routhier answered that about 6,000 establishments 
were surveyed; thus, it was possible to build stratification 
categories of activity that are relatively homogenous by 
their logistics activity. To the extent that demand is the 
same in one city as another, it is possible to generalize. 
Having 45 types of activity makes the model robust. Per-
haps there could be 50 or 60 types of activities, but even 
if there is some dissimilarity within a category, that dis-
similarity is less than the difference between categories.

Caplice asked Jaller to comment on Goodchild’s ques-
tion, because Jaller used a single value. 

Jaller replied that he used multiclassification analysis 
and models for the entire pool of employment and found 
differences in the trips generated in different levels. The 
number of freight trips may start increasing as employ-
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ment increases, then it drops, and then it starts increasing 
again. The drop occurs as the carrier moves to a larger 
vehicle. Jaller said he did not find differences among 
industries in different regions.

Kazuya Kawamura asked whether, when using the 
FRETURB model in cities where surveys have not been 
conducted, such as Spain, small-scale surveys were con-
ducted to see if freight was similar, and if validation sur-
veys were done to adjust the model.

Routhier answered that they have not done additional 
surveys due to lack of funds. The FRETURB model is 
intended to help clients, who in this case are the public 
authorities who receive the FRETURB results. Clients 
have been happy with the results. The model is consis-
tent with local observations. The FRETURB model is a 
comprehensive description of logistics in an urban area, 
and that is what public authorities need. 

Barbara Lenz noted that urban stores have little room 
for storage and asked if the models take into account 
the storage strategies used by stores. She added that in 
Germany, different stores have different storage strate-
gies and that some pharmacies have almost no storage 
space.

Jaller answered that although the database contains 
many models, forecasting for grocery stores in the city 
center that get deliveries is not possible because there is 
not enough information. In the United States, business-
pattern data on a countywide level and often down to a 
microlevel of individual land parcels are available. One 
can use models from New York and collect a small sam-
ple to apply it to a different area.

Ken Button voiced concern over big, complicated mod-
els. He told the story of modeling for Bay Area Rapid 
Transit (BART) in San Francisco, which used the same 
type of data to which Jaller referred. The modelers fore-
casted that 15% of residents would switch from driv-
ing their cars to using BART. A different model simply 
surveyed 400 residents and forecasted that only 5.6% 
would switch. The eventual outcome was that 5.5% of 
residents switched to using BART once it was built. The 
second forecaster did not collect tons of data; he used a 
simple model and simple data. 

Sometimes the problem is taking the view of a systems 
engineer. The people who run companies are humans 
and make decisions as humans. So perhaps instead of 
complicated models, researchers ought to look at how 
a small number of operators work, the incentives of 
the business, structure of the business, and how much 
emphasis is put on efficiency versus inventory, and use 
that information to build a model. Button ended with an 
example from the Netherlands regarding solving deliv-
ery problems to the Schiphol airport. The model Jaller 

proposed would not have helped the airport decide how 
much to deliver by truck compared with attempting a 
completely new solution: shifting the freight to barge.

Jaller replied that it is not possible to go to a munici-
pal planning organization (MPO) and simply say, “trust 
me.” MPOs want to see numbers. True, there have been 
mistakes. For example, a few years ago it was common 
practice to ban car traffic by plate number, but now that 
practice is known to be ineffective. Nonetheless, mod-
eling is useful and can drive behavior change. Before, 
carriers had the power to do what they wanted, but now 
consumers want trucks to be green, so that drives behav-
ior. If locals do not want large trucks operating at night, 
that will influence behavior, as well. The question is how 
to identify the best objectives.

Routhier responded to the point about BART by saying 
that passengers have two main alternatives: car or public 
transport, perhaps bike. But companies have hundreds 
of thousands of variables like different types of vehicles, 
storage, and so forth. These factors were not taken into 
account until the French surveys. It is necessary to model 
only small samples of such activity, but it is necessary to 
have a comprehensiveness of activity and to make stable 
categories. Forty-five categories is not complex; it is a 
reduction of the complexity, and it is a compromise given 
the money available to carry out the surveys.

Alessandro Damiani asked Jaller whether his analysis 
also covered service trips, such as utilities or electric 
meter readings.

Jaller replied that most analyses do not consider ser-
vice trips, but that the Phase 2 survey will include it. 
Freight delivery vehicles are a big issue in Manhattan. 
They are considered commercial vehicles and share the 
same space as service vehicles, but they have different 
purposes and structures. Nonetheless, they are a big pro-
portion of the vehicles coming into the area.

Rosário Macário commented that freight traffic differs 
from passenger traffic: it is not a public service, so the 
city will not pay for data collection on it. Another chal-
lenge to data collection is that the stakeholders in this 
process (authorities and private entrepreneurs) want the 
status quo. Authorities do not want liabilities and entre-
preneurs do not want regulation, so who will pay for the 
research? She suggested the need for a more pragmatic, 
business-oriented approach that lets entrepreneurs cre-
ate business models. She asked what the capacity of the 
models was to generate data.

Jaller replied that the models have been used in dif-
ferent cities in the United States and validated via small 
samples. What is needed more than data collection is iden-
tification of the main drivers of economic activity; models 
could be developed from those drivers. He has used mod-
els to generate traffic flows and behavioral microsimula-
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tions that are useful, and they generate additional data. 
His research focuses on how to best use the data. The pri-
vate sector will provide researchers with data if confiden-
tiality is protected. Companies have incentives to improve 
their data, Jaller said. In New York City, many companies 
pay $1,000 a month per truck in parking tickets. If com-
panies see a strategy that lets them reduce two delivery 
tours to one, they have incentive to do it because it will 
reduce costs. Given their close relationship with society, 
companies are also motivated to be at the forefront of 
being sustainable. 

Routhier said that the FRETURB model is oriented to 
public decision making. Some freight companies use the 
model because they can change the initial situation and 
then simulate different types of behavior to see the result 
of those changes. Routhier is developing a policy tool 
on the basis of this model to test different scenarios for 
decision making. 

shIFts And trends In urbAn retAIlIng And 
buyIng behAvIor

Robert Chumley

Robert Chumley offered a private-sector perspective on 
urban retailing and buying behavior. He remarked that 
he was puzzled when he was asked to present at this sym-
posium, because he is neither an academic nor a logisti-
cian (his title is Vice President of Innovation at 7-Eleven). 
But then he realized that academics need inputs that are 
others’ outputs. They need to understand the decisions 
being made inside private-sector organizations to use as 
inputs to their models. 

Chumley began by describing the impact of urban-
ization and how it is affecting consumers, retailers, 
and logistics networks. He noted that, according to 
the United Nations, for the first time in human history, 
urban dwellers outnumber rural residents worldwide. By 
the year 2025, estimates are that there will be 4.6 billion 
urban dwellers. In the United States, more than 80% of 
the population resides in urbanized areas.

Chumley hypothesized that new consumers are mov-
ing into cities, and they behave differently and have new 
demands. Those demands, in turn, drive retailers to 
create new retail formats and products which, in turn, 
drive changes in logistics networks, assets, and destina-
tions. Indeed, destinations are increasingly more dis-
persed and see lower volumes. Recounting the history 
of retail, Chumley identified the trends from producer 
driven (1850s to 1950s), to distributor driven (1960s to 
2000), to customer driven (2000 to today). The future 
will be “anytime, anywhere,” with the consumer firmly 
and irreversibly in place as the driver of retail activities.

The New Urban Consumer

Chumley next described the new urban consumer. Older 
empty nesters are moving into cities from the suburbs, 
but so are young professionals who are making their first 
homes in the city, attracted by jobs of the new economy 
and reasonable housing prices. Cities are characterized 
by ethnic diversity and an on-the-go culture that encour-
ages new lifestyle choices, such as shedding cars in favor 
of public transport. Such change brings new mobility 
constraints as well as opportunities.

The shopping behavior of urban consumers differs 
from that of suburbanites. Consumers have cast off their 
suburban extra refrigerators and freezers and weekly 
trips to Costco. Instead, in urban environments, people 
shop much more frequently, choosing local shops and 
more fresh and organic foods. Having cast off their cars, 
they rely more on walking and smaller package sizes. 
Given the higher ethnic diversity in urban areas and 
the new cultural influences, urban consumers are more 
inclined to be curious about ethnic food items and new 
cooking methods.

Changes in Urban Retailing

Urban retailing is likewise going through profound 
changes in response to the new consumers. As retailers 
move into urban spaces, they often have to occupy much 
smaller footprints. The most significant implication of 
these smaller footprints is that retailers are considerably 
limited in terms of the inventory they are able to carry on 
the sales floor and in the back room. As a result, urban 
retail shops have increasingly complex supply or demand 
chains operating within restrictive local ordinances, 
restricted access, and cumbersome product movement 
environments. Moreover, most urban retail locations are 
leased rather than purchased, which affects productiv-
ity and profitability. In rapidly growing urban areas, the 
balance of power has shifted to landlords, who often set 
terms strongly in their own favor. Finally, urban retail 
locations require human capital to run. It can be chal-
lenging to find qualified talent willing to work for these 
relatively low-paying (often part-time) jobs in urban 
settings. Many businesses are adapting their business 
models to run on less human capital than their suburban 
counterparts.

As a result of new consumers and new urban locations, 
retailers have to find new store formats and new business 
models and deal with multiple end points as logistics net-
works become more fractured, Chumley said. 

With smaller-footprint stores, restrictive ordinances, 
and rapidly evolving consumer purchase patterns, many 
retailers are developing new store formats. For example, 
Best Buy is moving into major transit hubs, and one 
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Starbucks is located in the vault of a historical bank, 
preserving the historical design of the building. Offer-
ing undifferentiated products in a mundane store would 
result in a loss of business. It is rumored that Starbucks 
has more than 100 designers working on hundreds of 
unique, one-off designs for urban spaces. 

From an individual location perspective, many urban 
retail establishments are less productive than their coun-
terparts in a suburban shopping mall, so innovations are 
needed. Indeed, the complexities of urban retail are driv-
ing innovation in all aspects of the business, including the 
supply chain. Logistics networks—driven by the unique 
challenges of traffic patterns, restricted access, local ordi-
nances, parking requirements, and loading–unloading 
difficulties—are turning to a portfolio of delivery meth-
ods to ensure the right products get to the right places at 
the right time for the right cost. 

For example, Fresh Direct uses a fleet of home-deliv-
ery vehicles in New York City. Coca-Cola uses 100% 
electric vehicles, and even UPS’s familiar brown trucks 
are being reconceived into smaller vehicles.

Retail is evolving from consumers going to the store 
and bringing their items home to ordering on the web 
and having items delivered to their home. Eventually, 
with ubiquitous mobile capabilities, consumers will 
order from anywhere and want their goods to be deliv-
ered anywhere. Wal-Mart is experimenting with multi-
channel shopping in which they ask in-store customers 
if they want to help deliver an item to a neighbor in 
exchange for a gift card. Traditional paths of the first 
and last mile are changing.

Amazon, which staunchly fought application of sales 
tax to online purchases, is now giving up its fight in cer-
tain states, presumably because it plans to build fulfill-
ment centers in those states so that it can offer same-day 
delivery. Chumley posed a question: Will these actions 
lead to a race to the bottom, as Wal-Mart offers same-
day delivery for $10 regardless of purchase amount, and 
Amazon counteroffers with $8.99 delivery for same-
day shipment plus 99 cents per item? Consumers are 
demanding same-day delivery but do not want to pay 
for the convenience. Who will pay for the needed data? 
Who will pay for the increased complexity?

Some interesting multichannel solutions are emerg-
ing, Chumley noted. For example, eBay is testing 1-hour 
delivery in San Francisco. A start-up called Deliv aims to 
help existing retailers by using crowdsourcing as a way to 
deliver goods to customers in the same day. TaskRabbit 
lets consumers offer any task (such as getting groceries) 
for which they are willing to pay, and individuals bid on 
what they think the work is worth. Instacart offers same-
day grocery delivery in San Francisco, and Google Shop-
ping Express is testing 1-hour and same-day delivery. 
Retailers are scrambling to get data for models, but by the 
time they get the data, Chumley said, it may be too late. 

Chumley described another innovative retailing 
model, that of the “endless aisle” offered by retailer 
Tesco in Korea. Located in a subway station in Seoul, the 
aisle is a virtual aisle consisting of photos of 500 prod-
ucts with barcodes. Consumers can scan the barcodes on 
products they want and submit their order in the morn-
ing; the order is ready to pick up on their commute home 
in the evening. The concept is being tested in New York 
City, as well. These nontraditional distribution networks 
are adding strain to existing logistics networks.

7-Eleven’s Response to New Urban  
Consumer Demands

Chumley shifted to describing 7-Eleven’s response to 
these new urban consumer demands. The chain was 
founded in 1927 as an ice house, but with the inven-
tion of the refrigerator 2 years later, the founder pivoted 
to offer fresh items such as milk (items that would go 
into the refrigerator) and remain open 7 days a week. 
Founder Joe Thompson’s motto was “Give them what 
they want, when and where they want it.” 7-Eleven is 
now the world’s largest retailer in terms of the number of 
outlets: 50,200 locations doing more than 14 billion cus-
tomer transactions a year with total worldwide sales of 
more than $85 billion. Over its 86-year history, the com-
pany has moved from horse-drawn carriages for local 
delivery to 100% electric vehicles that can hold both hot 
and cold food in the same small delivery car.

7-Eleven receives 17 million deliveries a year to its 
stores in the United States alone. The items get to a store 
in one of three ways. The first way, a central distribu-
tion center (CDC), is a dedicated network that brings 
fresh items such as baked goods daily to a store. Second 
is the “wholesaler” way, which is a shared network that 
delivers twice a week. The third method is direct store 
delivery (DSD) from multiple suppliers who deliver more 
than 30 times a week. The typical store receives about 40 
deliveries a week. All products are ordered by the store 
(as opposed to being pushed onto the store by headquar-
ters), and store managers determine each store’s product 
assortment.

Chumley next showed photographs of different 
7-Eleven urban store formats, saying that the most 
leading-edge solutions were in Europe and Asia, not the 
United States. From rolling carts in Thailand to stores 
that do not have walls and never close in Singapore to a 
store in a central train station in Europe that is among 
the most productive in the entire 7-Eleven network, 
7-Eleven is experimenting with many formats. In Japan, 
local franchisees offer delivery to the home within a 1- 
to 3-kilometer radius, delivering via electric vehicles. 
Another concept is a “store within a truck” that drives 
to neighborhoods with elderly populations. Finally, in 
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Taiwan, 7-Eleven offers a catalog of 600,000 items that 
can be ordered by phone and delivered to the store or 
any location of the customer’s choosing.

7-Eleven is also experimenting with multichannel 
business models and has partnered with Amazon in a 
model in which customers could order items from Ama-
zon and have them delivered to a locker in a 7-Eleven 
store. The customer feedback has been favorable, but the 
big orange locker boxes in the store are a bit cumber-
some, so 7-Eleven is still testing the concept.

Chumley concluded by reiterating the central prob-
lem that urban retailers face, namely that consumers are 
becoming more and more demanding and are increas-
ingly unwilling to pay for convenience. As a result, 
networks have become complex and their problems 
expensive to solve. 

Chumley offered four topics for further discussion: 

1. Changes in consumption patterns and buying 
behaviors of recently urban consumers; 

2. The impact of multichannel commerce on brick 
and mortar stores (who is winning, and why); 

3. Successful multichannel operations (how to man-
age a cross-channel portfolio); and 

4. Understanding desirable, feasible, and viable home-
delivery business models.

QuestIons And AnsWers WIth  
robert chuMley

Chelsea (Chip) White asked whether, as 7-Eleven opti-
mizes its flow of goods, it also looks at its flow of 
information.

Chumley replied that 7-Eleven can correlate sales with 
temperature, time of day, and humidity. The issue is to 
turn the data into consumable information that leads to 
decision support and taking a different course of action 
when needed. He said 7-Eleven has more data that it can 
use, so the company needs to decide which data are the 
key indicators. No two 7-Eleven stores have the same 
assortment. The typical store has 2,500 unique items of 
9,500 choices, but the broader funnel is 95,000 items. 
It’s difficult to drive consistent decision making given the 
huge assortment.

Caplice asked whether 7-Eleven works with its DSD sup-
pliers to go to CDC.

Chumley replied that 7-Eleven is exploring pilots in 
Los Angeles, but that the DSD vendors believe that DSD 
is a true value proposition and do not want to let it go. 
When Chumley worked for Coca-Cola, he believed in 
the value of DSD, too. He believes that DSD vendors 
eventually need to understand that channel blurring is 
taking place and that the distinction does not exist in the 

customer’s mind or the retailer’s mind. In the Los Ange-
les pilot, the only trucks allowed on the 7-Eleven parking 
lots are those that came from a CDC.

Edgar Blanco asked if Chumley saw synergies from 
Europe or other countries.

Chumley replied that in the United States, fresh food 
is 10% of 7-Eleven’s total business, but in Scandinavia 
and Asia fresh food is 30% to 50% of the total business. 
In the United States, CDCs have a range of 200 miles for 
daily delivery. In Japan, with 15,000 stores, the range is 
12 miles, with deliveries of fresh and hot food arriving 
three times per day. Deliveries are determined by what 
is ordered, so there is a product mix issue. But there is 
also the emergence of different strategies of delivery out 
from the store, so the end point may no longer be just 
the store. The network has to adapt for both inbound 
delivery and outbound delivery from the store to a cus-
tomer location.

Caitlin Rayman said that there had been discussions 
during the symposium about engaging with the private 
sector for data and planning. She asked Chumley how 
researchers could work with 7-Eleven to improve col-
laboration and data sharing. 

Chumley replied that the best course was to contact 
the Vice President of Logistics for 7-Eleven. He said that 
in the United States, most deliveries to the stores are 
made at night. Trucks leave the CDC at 6 p.m., deliver 
to the store at 3 a.m., and are back at the CDC by 6 
a.m. The DSDs come around 4:30 p.m. 7-Eleven wants 
trucks off its lots during peak hours to make room for 
customers.

Lance Grenzeback asked if 7-Eleven used urban conges-
tion data to make changes to its routing decisions.

Chumley replied that when he worked at Coca-Cola, 
daily dynamic routing was done based on traffic and 
construction updates. The company knew from cases 
and aggregate delivery time on the truck that a route 
was, say, 8 hours and 22 minutes. If a driver was in 5% 
to 10% of that time, the route time was validated. So 
companies can and do use congestion data. 7-Eleven has 
static routing (trucks deliver to stores in the same order), 
so traffic and congestion merely increase the delivery 
time because the routes are static. But the company could 
influence route times if it looked at individual routes.

Lenz said that small shops cannot afford nighttime deliv-
ery because of the staffing required to receive it, and 
there are no lockers. She asked how 7-Eleven manages it.

Chumley answered that 7-Eleven stores are open 24 
hours a day, so there is always someone there to take 
delivery. Because the routes are static, a store knows that 
a truck will be there between, say, 3:00 and 3:30 a.m. 
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Chumley added that 80% of 7-Eleven’s stores in the 
United States are not in urban areas, so noise-level issues 
are not a concern now but may be in the future. 

synthesIs And suMMAry

Laetitia Dablanc

Summarizing the Demand Patterns and Trends session, 
Laetitia Dablanc said that researchers may have more 
freight demand data than they think they have. Data 
collection has been done in many cities, as Routhier 
and Jaller described, and individual companies know 
about their customers’ demand and the evolution of that 
demand, as Chumley discussed. Large parcel and express 
companies have a global view of hundreds of thousands 
of operations an hour. 

But the information is partial, dispersed, and local. 
Barcelona and Madrid collected local data, but the data 
were not shared, even between those two cities. It is sur-
prising, but data are not being collected even within a 
single region, Dablanc said. Also, the data are often col-
lected for a different purpose, as Browne and Goodchild 
mentioned in the first session.

Another comment during the question-and-answer 
session that followed Jaller’s presentation was that 
including the supply chain in engineers’ models is dif-
ficult. Browne and Goodchild also made this point, 
Dablanc noted. As Jaller said, there is a need to over-
come the “partial” view of the urban freight system. 
Researchers have to assemble what exists and also create 
data from scratch by using primary data sources.

As the French UFSs have demonstrated, comprehen-
sive surveys that include all urban supply chains can be 
done. One way to do them is as two coordinated surveys: 
one surveying the generators of demand and the other 
surveying delivery operators. Such surveys are costly, 
as both Routhier and Jaller stated. Jaller estimated that 
the ideal UFS for New York City would cost $7 mil-
lion. However, comprehensive surveys can lead to better 
modeling.

Jaller’s presentation showed that there are many 
dimensions to urban freight generation analysis. Freight 
demand can be both an economic manifestation (freight 
generation) and a logistics one (freight trip generation). 
Researchers need to be aware of data gaps, and they need 
to understand behaviors, not just collect traditional data. 

Few specifically urban case studies exist, and there is a 
trade-off between the need for comprehensive surveys to 
resolve modeling issues and the cost of those comprehen-
sive surveys.

A noteworthy point Routhier made was that in Paris, 
cafés, hotels, and restaurants generate five times more 
deliveries than big box retailers. That finding shows that 
freight demand is not just the product of big players, but 
also of these small generators of freight, such as local 
stores and offices.

To understand urban demand patterns, researchers 
need to understand retailers’ internal decision-making pro-
cesses as they respond to changes in consumer behavior 
and adapt their transportation and logistics in response to 
the trends they see. Urban consumers do not want to pay 
for deliveries, so retailers have to be smart and efficient 
in delivering goods at low prices. Urban environments 
require new small store formats in densely populated 
areas, so retailers’ transportation and logistics must adapt 
to this new situation.

Another conclusion Dablanc drew from the presenta-
tions so far is that in both Europe and the United States, 
very few private software developers and consultants 
(such as PTV) are developing urban freight modeling. 
City authorities are not requesting these models because, 
in general, urban freight transportation “works” in that 
we all get our goods. However, the externalities of con-
gestion and pollution are motivators for learning more 
about freight demand.

Dablanc ended with focusing on some of the speak-
ers’ suggested topics for collaborative research. First, she 
identified the topic of innovative data collection method-
ologies and technologies, such as GPS; the use of existing 
records, like those of departments of motor vehicles in 
the United States or light transport registers in the EU; 
and a better CFS for urban areas. Second, she suggested 
comparing establishment databases between Europe and 
the United States. Third, she suggested comparing urban 
freight behaviors between Europe and the United States. 
This last topic had three subparts:

1. Assessing the operational applicability of EU mod-
els (like FRETURB) in the United States, and vice versa;

2. Examining the changing urban economy in the face 
of e-commerce (the future for stores, new delivery busi-
ness models); and 

3. Examining the changing urban economy in the face 
of increasing urbanization.
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Schemes and Technologies for Enhancing 
Urban Distribution

Marcel Huschebeck, PTV AG, Karlsruhe, Germany
Cathy Macharis, Free University of Brussels, Brussels, Belgium
Martin Ruesch, Rapp Trans AG, Zürich, Switzerland
Jack Levis, United Parcel Service of America, Inc. (UPS), Baltimore, Maryland, USA
Chris Kozak, Wal-Mart Stores, Inc., Fayetteville, Arkansas, USA

IntroductIon

Marcel Huschebeck

Marcel Huschebeck began by saying that after hearing 
about the demand side in the previous session (Demand 
Patterns and Trends), this session would focus on the 
supply side and would offer perspectives from both 
Europe and the United States.

When talking about urban supply, the “last mile” 
is considered to be the most costly. Everyone wants a 
good transportation system, but what is “good”? Trans-
port must guarantee that citizens and enterprises get the 
goods they need. Transport is a very important function, 
comparable to water and energy supply, he said.

There are two dimensions to urban distribution: get-
ting goods into the city and operating within the city. In 
getting to the city, companies must get goods to consum-
ers while coping with urban congestion, emissions regu-
lations, and routing decisions and restrictions. Operating 
within the city, companies must deal with speed and 
weight limits, parking, and loading zones, all of which 
make urban deliveries a very frustrating experience. 

Huschebeck described several innovations in urban 
supply. In addition to off-hour delivery and accurate 
transportation planning systems, innovations include 
cooperation schemes that share capacity and vehicles, 
as well as adapted vehicle technology and driver assis-
tance (vehicle propulsion, emissions, noise). Another 
set of innovations includes cooperative systems: vehicle-
to-vehicle communication and vehicle-to-infrastructure 
communication.

cAse studIes oF InnovAtIon

Cathy Macharis

Cathy Macharis presented four cases of innovation in 
city logistics using a “4 A’s” framework for sustainable 
city logistics: awareness, avoidance, act and shift, and 
anticipation. Sustainable city logistics means balancing 
environmental and societal needs along with economic 
ones.

The first A, awareness, refers to making all actors 
aware of the social return of sustainable practices that 
lead to improved health, safety, air quality, and so forth. 
Actors calculate economic returns, but they do not know 
the social returns in monetary terms. Knowing the social 
returns can help actors cooperate and equitably share 
costs and benefits among companies and government.

To calculate the social return first means calculating 
the costs of externalities like poor air quality, noise, and 
poor health. Such calculations require good data on fac-
tors such as emissions, routes driven, and population. 

Macharis described this calculation for the Port of 
Brussels, the purpose of which was to arrive at the social 
return of the port and what it would cost if the port were 
not there. The calculations showed that thanks to the 
port, there were 688,000 fewer trucks and €27.5 million 
less of external costs.

Another way to build awareness is through voluntary 
programs and certifications like the Lean and Green pro-
gram in the Netherlands, which is also now in Belgium, 
and SmartWay in the United States. Companies partici-
pate in these programs by promising, in the case of Lean 
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and Green, to reduce their CO2 emissions by 20% in the 
next 5 years. Companies who achieve these reductions 
get certified and can display those certifications in com-
munications to their customers. This sets an example for 
other companies and creates awareness.

The second A, avoidance, refers to avoiding unneeded 
traffic. Innovations in avoidance focus on avoiding 
empty miles driven and improving the capacity utiliza-
tion of existing trucks. Straightsol, a 3-year EU-funded 
urban freight research effort, studied Oxfam, a British 
charity that recycles textiles and books. In this example, 
Oxfam collection bins were equipped with sensors that 
indicated the level of donations in the bin. The sensors 
allowed remote monitoring of the bins and eliminated 
the routing of trucks to bins that were still empty. 

Another way to reduce traffic is by bundling via con-
solidation at city distribution centers. The DHL pilot test 
within Straightsol in Barcelona attempted to create an 
urban distribution center that would receive full truck-
loads directly in the city and from there use smaller vans 
to distribute the freight within the city. The demonstra-
tion was difficult, and in the end DHL opted for an easier 
scenario and continued using a distribution center out-
side the city and deploying small trucks from there to 
enter the city. A different demonstration within Straight-
sol, that of TNT in Brussels, showed interesting results. 
In this example, TNT created a mobile depot (essentially 
the trailer of an articulated truck) within the city. Pre-
viously, an average of 5.5 vans entered the city center 
daily. Now, one full truck enters the city and acts as a 
mobile depot from which deliveries are made by electric 
bikes.

The third A, act and shift, recommends shifting to 
more environmentally friendly modes such as barge and 
electric vehicles. Although this concept is not transferable 
to all cities, as noted in Giuliano and Dablanc’s white 
paper, all large cities in Europe were constructed around 
rivers. Thus, barge transport can be used for city distri-
bution. Amsterdam, Utrecht, and Paris all use barges as 
part of their distribution network. Utrecht has the “beer 
boat,” and in Paris containers arrive via river to the cen-
ter of Paris from where freight is distributed to small 
establishments. In Flanders, Belgium, some successes 
have been realized in the shipping of palletized freight 
on the inland waterways. Barges could carry anything 
from building materials to fast-moving consumer goods. 
Cargo trams are another example of a shift in mode. In 
Dresden, cars from the Volkswagen factory enter the city 
via tram rather than big truck. Cargo trams work in spe-
cific situations like this, but they may be harder to imple-
ment for distributed flows. Finally, off-hour deliveries 
are another solution demonstrated by Straightsol. Five 
supermarkets in Brussels will receive nighttime deliveries 
from PIEK-certified trucks that are less noisy than tradi-
tional delivery trucks.

The fourth A, anticipation, refers to using new 
technologies, such as natural gas–powered vehicles 
or electric vehicles, for more sustainable city logistics. 
DHL uses vans powered by natural gas, and numerous 
manufacturers (e.g., Alke, Goupil, Iveco, Renault Z.E.) 
are building small electric vehicles. New electric offer-
ings are coming from well-known manufacturers such 
as Peugeot, Mercedes-Benz, Volkswagen, and Nissan. 
Companies like FedEx use these smaller vehicles, but 
the larger electric vehicles still have a very high battery 
cost, which at present makes them uncompetitive with 
diesel trucks.

Having discussed successful urban distribution inno-
vations, Macharis next looked at why some implementa-
tions fail. The commonality was a lack of coordination 
between numerous actors involved in an implementa-
tion: shippers, receivers, logistics providers, authorities, 
and citizens. Each actor has his or her own objectives. 
For example, citizens do not want the noise of nighttime 
deliveries. Straightsol developed a framework for city 
distribution concepts. In addition to the traditional social 
cost–benefit analysis and business models, a method 
called multiactor, multicriteria analysis (MAMCA) 
takes each actor’s objectives into account and weighs 
the importance of those objectives. With MAMCA, it 
is possible to see who is likely to support or oppose a 
given scheme.

Macharis concluded by saying that sustainable city 
distribution is possible through awareness, avoidance, 
act and shifting, and anticipation as long as the fifth A—
actor involvement—is taken into account in the multiac-
tor setting of a city. 

QuestIons And AnsWers WIth  
cAthy MAchArIs

A participant had an immediate question for Macharis, 
asking about the situation in which a city wanted to do 
something that would affect many shippers and carri-
ers. The shippers might care if competitors were doing 
it. Does the framework take competitor response or 
bargaining power into account? 

Macharis answered that yes, the Straightsol frame-
work identifies who the main actors are and might be 
refined to specific logistics service providers. The frame-
work specifies the criteria of all actors, so the actors 
are asked what criteria they consider important and to 
attach weights to each criterion. Straightsol gives cities 
the framework so they do not have to reinvent it.

René de Koster commented that doing MAMCA at the 
project level must be difficult if one has many projects. 
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Macharis answered that each analysis looks at the 
current situation, the demonstration situation, and the 
future situation, because the demonstrations are one step 
in a global evolution. TNT is currently looking at three 
communities in Brussels, but the future situation would 
include all of Brussels and Paris, so Straightsol is com-
paring those three main scenarios (current, demonstra-
tion, and future). 

IMpAct evAluAtIon

Martin Ruesch

Martin Ruesch provided an overview of BESTFACT, an 
ongoing European research project that deals with best 
practice and impact evaluation in freight logistics and 
freight transport, especially in urban areas. The BEST-
FACT project evaluates best practices developed over the 
last 10 years.

European cities face numerous challenges involving 
urban freight, including freight intensity, conflicts with 
other road users, and the high costs of the last mile. With 
the goal of achieving CO2-free city logistics in major 
urban centers by 2030, the objective of the BESTFACT 
project is to develop, disseminate, and enhance the use 
of best practices and innovations in freight transport that 
contribute to meeting European transport policy objec-
tives. The focus is on competitiveness and environmental 
impact.

The BESTFACT project provides a knowledge base 
and recommendations for policy tools for facilitating 
best practices. It also supports implementation strategies 
by market sectors in cooperation with private actors, 
trade associations, regional bodies, and technology plat-
forms. The €3.4 million project is funded primarily by 
the European Commission (80%) and is in the first year 
of its 4-year duration. Of the 18 partners in the project, 
six attended this symposium.

Methods for Evaluating Best Practices and  
Their Impacts

Ruesch next presented a method for best practice and 
impact evaluation. For impact evaluation, it is impor-
tant to know the strategic targets of public-sector and 
private-sector actors so that practices are assessed with 
those targets in mind. BESTFACT conducted an online 
survey of actors to learn how they rank different out-
comes. Public-sector actors ranked environmental and 
social targets the highest (e.g., safety, reduced emissions), 
while private-sector actors ranked economy (increased 
efficiency and productivity of logistics process, increased 
company profitability) and services targets (increased 

quality) the highest. Private-sector actors ranked envi-
ronmental targets lower than public-sector actors did.

The online survey also asked respondents to rank their 
top challenges so that BESTFACT could focus on the 
best practices related to the top-priority areas. Ruesch 
showed a slide (see Figure 1, page 21) of the 14 top chal-
lenges listed in five categories: infrastructure and tech-
nology; organization and cooperation; operations and 
services; regulations and policy; and knowledge, tools 
and methods. For example, some of the top challenges 
were access to transport networks, business-to-customer 
solutions like last-mile delivery, and modeling and fore-
casting. 

Ruesch provided a definition of “best practice” as 
used by BESTFACT. A practice is considered a “best 
practice” if it has the following four attributes:

• It is an innovative and feasible approach that is 
beyond common practice;

• It addresses both business and policy objectives; 
• It has considerable and measurable positive effects 

on business and policy targets; and
• It is transferable to other companies, initiatives, or 

contexts.

Next, Ruesch described the two-phase process of best 
practice identification and evaluation. The first phase 
included selecting cases based on minimum require-
ments and a preassessment using a multicriteria analysis. 
The second phase included in-depth surveys on the most 
promising potential best practice cases based on the ful-
fillment of strategic targets, expected effectiveness, and 
feasibility. The online survey results provided an impor-
tant input to the whole process, identifying the key topics 
for case selection and strategic targets for assessment. In 
addition, in the second phase, a more detailed analysis 
of the cases was performed that assessed the fulfillment 
of strategic public and private targets. Expert opinion 
on the effectiveness and feasibility of the potential best 
practice cases was also used.

Within the first year, 92 urban freight projects were 
identified, and 15 were selected as “best” based on the 
criteria listed above. Reusch went on to describe four of 
the best practice examples in depth.

Examples of Four Best Practices

The first best practice example focused on loading–
unloading zones and lanes. Several European cities 
implemented loading–unloading zones, partly in combi-
nation with parking and partly with time restrictions for 
the loading and unloading process. Another option to 
improving street space management is to use street lanes 
during off-peak hours for loading and unloading. The use 
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of the loading zone and loading lane has to be indicated, 
either in a static way or dynamically by using variable 
message signs. Such solutions, which have been imple-
mented in Munich, Barcelona, Bilbao, and Ghent, have 
achieved positive impacts in improving freight access to 
city centers, making better use of the existing infrastruc-
ture, reducing loading–unloading times, and reducing 
conflicts with pedestrians and other road users. Overall, 
this best practice showed a good benefit–cost ratio and 
has good transferability to cities that have streets with 
more than one lane in each direction. To implement this 
practice successfully, cities must provide proper signage 
of the zones and enforcement of the regulations.

The second best practice example was of an urban 
microconsolidation center and use of electric vans and 
tricycles in London. This practice was motivated by the 
need to reduce the environmental impact of diesel vans. 
The solution established a new urban consolidation center 
close to the Tower of London. The consolidation center is 
served by trucks from a suburban depot and is used as a 
transfer point for parcels to electric vans and tricycles, so 
that the last mile is delivered by environmentally friendly 
vehicles. The microconsolidation center and end delivery is 
provided by a third party. The solution was implemented 
about 3 years ago, and the results show a 54% reduction 
of CO2 emissions and profitability after 3 months of oper-
ation. A 20% reduction of mileage was also observed, pri-
marily outside the city. Within the city, mileage increased 

but was handled by environmentally friendly vehicles. 
Overall, this approach is very promising, Ruesch said, and 
there are comparable approaches in French, Spanish, and 
German cities. Important success factors are acceptance 
of these vehicles for road use, a high density of delivery 
points, and support by authorities and retailers.

The third best practice example was about delivery 
management for a big trade fair in Basel, Switzerland. 
Basel is surrounded by residential areas, and some bigger 
fairs were expected to induce up to 8,000 trips before 
and after the fair. Given the high freight volume and lim-
ited space, as well as environmental concerns, the trade 
fair operator decided to implement a demand manage-
ment system for the deliveries. Exhibitors, stand build-
ers, and other suppliers had to register online in advance 
for all deliveries and pickups related to the fair. The 
demand management was supported by a logistics tool 
that let transport companies book time slots for access 
and loading–unloading. The system was implemented in 
2012; results have not yet been quantified, but a bet-
ter use of existing loading and unloading facilities and 
a more efficient loading and unloading were observed. 
The approach showed very positive impact at limited 
cost and seems transferable to other freight transport–
intensive facilities like terminals and distribution centers. 
Important success factors were the communication and 
cooperation between the trade fair operator, the logistics 
companies, and the city authorities.
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FIGURE 1  BESTFACT online survey results revealed 14 top challenges (starred entries) in five categories.
(ICT = information and communication technology; PPP = public–private partnership.)
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The final best practice Ruesch described was also 
shared by Macharis, namely the zero-emission “beer 
boat” in Utrecht. An electric boat using green energy 
was used for the delivery from four breweries and one 
wholesaler to 65 clients along the canals of Utrecht in 
the Netherlands. The implementation took place in 
2009, although a nonelectric beer boat had already been 
in use since the 1990s. Results showed a reduction of 
CO2, particulate matter with a diameter ≤10 microm-
eters (PM10), and nitrogen oxides (NOx), as well as a 
reduction in road freight transport in the city center and 
operational cost savings. The solution seems to be trans-
ferable to cities with canals or rivers, and there are plans 
to implement it in other cities, Ruesch said.

Conclusions

Ruesch noted several conclusions. First, regarding meth-
odology, it is clear that a comprehensive and standard-
ized approach of best practice identification and impact 
assessment is needed. It is important to carry out moni-
toring and evaluation of the cases to provide support for 
future decision making. Ruesch noted that in the first 
year there was a dominance of consolidation and clean-
vehicle projects, but modal shift is also an option. Few 
large-scale transfers exist so far, although some solutions 
have been transferred to another city or company. Over-
all, the best practices examined show high to very high 
benefits, but quantification of the impact is not always 
available, which hampers dissemination and uptake by 
others.

More schemes and technologies will be analyzed 
in 2013 through 2015; additional information can be 
found at www.bestfact.net.

Recommendations for Research 

Ruesch’s recommendations for research in urban freight 
encompassed methods as well as urban freight–specific 
topics. In terms of methods, data collection, and instru-
ments, Ruesch suggested innovative urban freight data 
collection (e.g., GPS tracking, handheld devices, Inter-
net, enquiries, and use of company data). Urban freight 
topics for research include the following:

• Changes in logistics strategies and requirements for 
transport infrastructure and land use planning; 

• The impact of increasing e-commerce on transport 
systems, society, the environment, and economy (freight 
and passenger transport);

• Functions and design of different types of nodes in 
urban areas (e.g., urban consolidation centers, termi-
nals); and

• Management of urban freight transport (including 
the use of information and communication technology 
[ICT] in urban freight and integration of short- and long-
distance freight).

Questions and Answers with Martin Ruesch

Alberto Preti shared some data from Italy that he 
thought were similar to the European scale in general. 
He said the pressure on urban areas from freight trans-
port can be measured in terms of percentage. About 
55% of the tonnage has an origin–destination within 
50 kilometers, at least in Italy, which puts a huge 
pressure on local and metro contexts. Of this 55%, 
approximately 50% concerns own-account transport, 
which means shopkeepers, small retailers, and crafts. 
He suggested that future research and experimentation 
in the field of city logistics be focused on the topic of 
logistics outsourcing. In many instances, the case for 
outsourcing is clear: certainly it is evident for parcels. 
There is a win–win situation between the public and 
the private sector because the higher load factors mean 
fewer pollutants from the vehicles and more gains for 
the companies. Small shopkeepers and retailers prob-
ably do not have a clue about the cost of their logistics 
activities, therefore they do not have a clue about the 
environmental footprint of their activities, he said. Preti 
suggested that the idea of promoting logistics outsourc-
ing as a public policy, perhaps with incentives or even 
direct actions on these generators of freight traffic, may 
be a topic of future research. 

Ruesch agreed that lack of outsourcing was a prob-
lem. A survey in Switzerland showed that only 10% 
of the vans are used by logistics service providers, and 
the rest were used by shippers to transport their own 
accounts and also by service-related transport. He agreed 
that outsourcing would improve the situation, but there 
were also other solutions, such as electric vehicles.

Macharis commented that an urban consolidation cen-
ter can be very helpful, and that this concept should 
target shopkeepers. There is the example of Citydepot 
in Belgium and Binnenstadservice in the Netherlands. 
To make these solutions work requires targeting the 
shopkeepers, who have to tell their suppliers to deliver 
to the city depot rather than to the individual estab-
lishment. These are solutions that are oriented toward 
stakeholders. The point is to look at the stakeholders 
within the city distribution and figure out how to make 
it a win-win for everyone, as Citydepot and Binnenstad-
service did. 

Anne V. Goodchild asked how the microconsolidation 
center was implemented in London. She could see how 
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it reduces CO2 or vehicle kilometers traveled, but is it a 
requirement that a business near the Tower of London 
use it? Are they incentivized to use the services? Incen-
tivization is an important point for transferability to an 
American city. 

Ruesch replied that it was a service for retailers in the 
city.

Goodchild asked whether the retailer gets to choose 
who provides their goods to them.

Michael Browne, who undertook research on the 
microconsolidation center, explained that it was designed 
to serve the office sector in London’s financial center. It 
reduced vehicle kilometers in London as a whole because 
of a change in the system. But in the city itself, because 
the vehicles are smaller, the number of kilometers driven 
has risen slightly. The program started with just one 
company, Office Depot, which was already working 
with many offices. Office Depot probably has 25% to 
30% of the office supply market in the center of Lon-
don. Office Depot decided at the corporate level to do 
something different, and it focused on the last mile of the 
supply chain. This niche solution worked well because 
Office Depot gained publicity benefits (its name is on the 
vehicles), and the solution does not cost them additional 
money. 

Michel Savy said that while outsourcing is a way to get 
efficiency, shippers who ship their own loads can also be 
efficient. He cautioned against assuming that all shippers 
were inefficient compared with outsourcing. He cited 
France’s Shippers Inquiry, which was a survey sent to 
shippers rather than carriers. The survey asked about the 
logistics organization of the shipper, which traditional 
surveys had not done. 

Ruesch agreed that big shippers could be very effi-
cient, too.

Edgar Blanco asked about the depth of the business 
cases, not just from the financial standpoint but whether 
the cases included a robust description of the layout of 
the city, the density of the city, and so forth, so that a 
city manager could look at the case and say, “This looks 
like my city.”

Ruesch replied that yes, BESTFACTS always describes 
the framework conditions of the city, such as its density 
and conditions. Those conditions are very relevant for a 
case’s transferability, he said, so that city managers can 
assess whether a solution is a potential solution for their 
city. 

Blanco asked whether BESTFACTS was being used 
in planning. 

Ruesch replied that they were not developing plan-
ning concepts in this project, but they did look at the 
constraints from the land use side. 

IMpleMentAtIon Aspects: ups’s roAd  
to optIMIzAtIon

Jack Levis 

Jack Levis described how UPS has optimized its route 
planning for efficiency and reduced the company’s over-
all environmental impact. The road to optimization 
begins with collecting data to analyze existing routes, 
volumes, and service commitments and forecast future 
patterns for its drivers. UPS uses robust tools to make a 
plan from that forecast, optimize the plan, simplify the 
plan so that it can be executed, and then monitor it in 
real time and make any adjustments. Historical analysis 
tools validate and inform future plans.

From Descriptive Analytics to  
Predictive Analytics

Levis cited research by Gartner, which found that 70% 
of companies use descriptive analytics (what happened?) 
and 30% use diagnostic analytics (why did it happen?), 
but only 16% use predictive analytics (what will hap-
pen?) and 3% use prescriptive analytics (what should 
we do?). Fewer companies move beyond descriptive data 
because it means using increasingly unstructured data 
and greater volumes of data.

Levis described how UPS was implementing these 
increasingly difficult analytics applications. He began by 
explaining UPS’s handheld tool for drivers, the delivery 
information acquisition device (DIAD). The first DIAD 
was introduced in 1991 and has gone through four evo-
lutions. The DIAD continues to be improved and is now 
more of an information assistant for drivers, and not just 
a data acquisition device. Currently, 85,000 DIADs are 
being used by drivers.

In the descriptive analytics phase, UPS merges data 
from numerous sources, including DIADs and vehicles, 
and analyzes the data to get a picture of the current situ-
ation (see Figure 2, page 24). For example, the analysis 
can show when an engine is idling, or when the driver’s 
seat belt is not fastened when the vehicle is in motion. 
This analysis, which used to take 1 day, can now be com-
pleted in 45 minutes, resulting in faster improvements to 
reduce idling and improve seat belt usage. 

Because descriptive analytics only provide historical 
views, UPS needed to take the next step and move to 
predictive analytics (see Figure 3, page 24). The com-
pany built planning tools to forecast when a package will 
arrive at a destination. If one truck looks as if it will have 
too many stops, the route is rebalanced. Levis made the 
analogy that UPS currently plans with a scalpel, but in 
the future, it will plan with a laser. 
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Through GPS, DIAD, and Sensor 
Devices (Seatbelt, Bulkhead 
Door, and Reverse), a driver’s 
driving habits can be monitored 
and areas of improvement can be 
displayed visually on maps. 

Dispatch Planning process may be 
enhanced and simplified through 
“Work Area” Concept. Dispatch 
planning & address validation 
processes may be enhanced and 
simplified through GPS data. 

Combining GPS and DIAD data 
displayed on maps, allows us to 
monitor and analyze daily driver 
travel paths and highlight excess 
miles and dispatch inefficiencies. 

Using GPS, DIAD, and Map data, 
has allowed us to enhance, 
automate, and simplify several 
steps in On-Road time study and 
work measurement processes. 

Vehicle Diagnostics Data, 
Fault Codes, and Usage 
Cycles can be used to 
anticipate part failure and 
predict vehicle breakdowns. 
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FIGURE 2  UPS analyses merged data from numerous sources in its descriptive analytics phase to obtain a comprehensive 
overview of factors such as safety and road performance.

FIGURE 3  Predictive analytics tools developed by UPS forecast when a package will arrive, so that routes can be rebalanced 
as needed.
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DIADs simplify drivers’ jobs by providing daily pack-
age delivery plans with addresses, delivery orders, and 
time commitments. The DIAD alerts the driver if a sig-
nature is required, as well as specific customer instruc-
tions for package placement. DIADs are also equipped 
with GPS, a decision made several years ago, before GPS 
navigation systems were prevalent. The GPS feature will 
sound an alert if a driver is at the wrong delivery location. 
At any point in time, UPS knows where any package is in 
the UPS system, how many packages have been delivered 
at any point in the day, and how many need to be deliv-
ered. If an on-demand customer call is received, UPS can 
quickly react and accommodate the customer by com-
municating with a driver who is closest to that customer.

UPS Route Optimization

Results from UPS optimization efforts have been dra-
matic. The company has reduced its truck travel by 85 
million miles annually, resulting in a savings of more 
than 8 million gallons of fuel and an 85,000-metric-ton 
reduction in CO2 emissions. At the same time, UPS has 
achieved the highest levels of service in its history and 
has reduced training time by 95%. Faster training time 
lets UPS provide consistent service during peak times. 
Safety has also improved, with 99.9% seat belt usage.

Driver acceptance of route optimization efforts came 
as drivers experienced improved route times with a 
reduction of miles driven per day. Driver performance 
metrics are aligned with such savings, encouraging effi-
ciencies. Even 1 mile saved per driver per day amounts to 
approximately $50 million a year of savings, Levis said. 

In the future, prescriptive analytics will make possible 
more personalized services, with delivery alerts, delivery 
planners, and the ability to reschedule delivery time or 
delivery location. Called “My Choice,” these services will 
include a confirmed 2-hour delivery window to the home.

Levis ended with a list of challenges, including having 
standardized, accurate data and avoiding increasing miles 
to redeliver packages when a customer is not available. 

IMpleMentAtIon Aspects: WAl-MArt’s urbAn 
sMAll-ForMAt strAtegIes

Chris Kozak

Chris Kozak began with some key statistics about Wal-Mart 
that indicate its size and global presence. The company 
operates 3,146 Supercenters, 561 stores, and 620 Sam’s 
Clubs. In addition, it has 256 smaller-format Neighbor-
hood Markets and 12 Express Stores, its smallest-format 
store, which are currently being tested. Overall, Wal-Mart 
has more than 6,025 stores in 27 countries and 2.2 million 

employees (called associates) worldwide. Mexico has the 
most smaller-format Wal-Mart stores.

Within the United States, Wal-Mart has 172 distri-
bution centers, which provide 99.55% on-time deliv-
ery to 75 to 100 stores within a 250-mile radius. These 
distribution centers result in vastly fewer miles driven 
than previously. Nonetheless, Wal-Mart is aware that its 
tractors, which drive 700 million miles per year, have 
an environmental impact. The company implemented a 
sustainability program in 2005 with a goal of improving 
efficiency by 100% by 2015. As of 2013, the company 
achieved an 80% increase in fleet efficiency and was 
named a superior environmental performer by the U.S. 
Environmental Protection Agency in 2012. Route opti-
mization plays a role in this efficiency by telling drivers 
where to go and where to turn. The company operates 
12 unique logistics networks and outsources 425 million 
miles to third parties, such as Schneider National, Inc.

How Wal-Mart Measures Efficiency

Wal-Mart defines fleet efficiency in terms of the ratio of 
cases shipped to gallons of fuel burned. Productivity initia-
tives (number of cases per trailer, routing improvements, 
reducing empty miles and packaging) have improved effi-
ciency over the past 5 years. For FY 2008 to FY 2013, 
Wal-Mart shipped 614 million more cases but drove 300 
million fewer miles (a 47% increase in cartons shipped 
per mile). These improvements saved 50 million gallons 
of fuel, the equivalent of taking 85,000 cars off the road.

Wal-Mart’s Smaller-Format Urban Stores

Wal-Mart recently began experimenting with smaller-for-
mat stores in urban areas. Its plans for Chicago called for 
opening six urban stores between 2011 and 2013: four 
Neighborhood Markets and two Express Stores. Wal-Mart 
estimated 10 to 15 deliveries a week to each of these stores 
and knew that time restrictions and ordinances might 
apply. None of these small-format locations have access 
for the 53-foot trailers Wal-Mart typically uses, so Wal-
Mart explored three options for delivering to these stores. 
The first option was to deliver from its grocery distribution 
centers and regional distribution centers by using 28-foot 
straight trucks, which would travel an average distance of 
105 to 115 miles, depending on the distribution center. 
The second option was to deliver from each of these dis-
tribution centers via 53-foot trailers to a metro cross dock 
located 95 to 100 miles from each distribution center, and 
then delivering via a 28-foot truck to each store. The final 
option was to combine routes, delivering from the grocery 
distribution center to the regional distribution center and 
then to the metro cross dock.
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Kozak next described Wal-Mart’s experience with 
locating a store at the base of the Presidential Towers 
in Chicago, home to 20,000 people but with practically 
no parking. In contrast to its superstores, which sell 
20-pound bags of dog food, this Neighborhood Mar-
ket sells fresh, ready-to-eat foods and the ethnic foods 
that its urban customers want. One of the challenges 
Wal-Mart faced at this location was a curb with two 
parking spaces. Wal-Mart wanted the curb removed so 
that it could use larger trucks to deliver to the store, but 
locals did not want to lose those two parking spots. Ulti-
mately, Wal-Mart prevailed, but if it had not, deliveries 
would have cost the company an extra $600,000 a year 
due to more frequent deliveries via a smaller truck.

At its Lakeview store, Wal-Mart faced noise ordi-
nance issues when wanting to deliver at 3 a.m. rather 
than during the busy daytime hours. Wal-Mart needs 
quiet trucks, but the trucks emit a “beep” warning when 
they back up, which they have to do to back into the 
building’s delivery area. In other urban locations, Wal-
Mart faces the issue of having to deliver in an alley that 
has fire escapes that limit the height of the truck. The 
limited storage space of urban stores also means that 
there is no room for pallets, so Wal-Mart has to use 
small carts instead.

Another new concept that Wal-Mart is testing is called 
“tethering.” The goal is to “tether” a small store supply 
chain to a larger store. That is, large trucks from regional 
distribution centers and grocery distribution centers 
deliver to a Supercenter that is within 15 miles of the small 
store. Because the cost to serve stores via small trucks is 
very high, tethering saves money. Tethering leverages the 
Superstore for order fulfillment, shortens lead time, and 
increases the assortment available to small stores.

Wal-Mart also offers a multichannel option, in which 
customers can order online from Walmart.com and have 
their item delivered to a local store. The smaller urban 
stores outperform Supercenters for online delivery.

Kozak concluded with some challenges to consider for 
urban small-format stores, such as the use of truck-only 
corridors to decrease transit times and how to mix dif-
ferent products on the same trailer. Other issues are the 
frequency of deliveries to small stores, which is related 
to receiving deliveries from the company and direct store 
delivery from vendors. There could be opportunities 
for consolidated urban delivery. City ordinances pose 
another challenge and place restrictions on delivery pro-
viders. Locals want the store there but then fine drivers 
when they deliver to the store, Kozak said. 

sessIon QuestIons And AnsWers

Tom Cherrett asked about alternative delivery points for 
UPS and whether UPS could deliver to a person, not a 

zip code. For example, could an individual intercept UPS 
at a point of the individual’s choosing to, say, pick up a 
package on the drive home from work? 

Jack Levis answered that such a service had been 
discussed at UPS but was not a priority. Europe would 
need this service more than the United States, and in the 
United States it would be more needed in cities than sub-
urban areas. UPS can see where individual drivers are, 
but an interception would not be easy to do.

Caitlin Rayman commented that if fleets were changing 
to straight (single rigid frame) trucks, she would like to 
hear examples of that, as well as examples of the effects 
of intermodal shifting. She also asked about optimiza-
tion: were companies using their own private fleet data 
to identify congestion times, or were they using some-
one else’s data? She commented on the large amount of 
data that private fleets have on urban situations that the 
Federal Highway Administration (FHWA) does not have 
but that would be helpful for planning. She asked if it 
would be possible to improve data sharing, or if there 
was incentive for companies to share some level of data 
(omitting confidential data, of course) to enable metro-
politan planning organizations (MPOs) and other plan-
ners to use such data.

David Logsdon said that Waste Management was 
using its own data for optimization and was also cali-
brating drivers’ driving times and their average customer 
time to create a baseline to evaluate whether the tools 
are grounded in reality. He commented that the idea of 
sharing data was interesting, but data are proprietary, so 
there would have to be some incentive to make sharing 
worthwhile.

Levis said that UPS uses its own data and shares data 
with others, except for data on its customers or cost to 
serve. UPS is willing to share its data and does that with 
universities. Of course, UPS has spent 15 years collecting 
the data, he said, and if everyone gets it identically, UPS 
would lose its competitive advantage, which makes shar-
ing a more difficult proposition.

Kozak said that Wal-Mart uses open source data from 
the American Transport Research Institute (ATRI). 

Rayman also asked if the companies were using real-time 
information about weather events or traffic congestion 
to make real-time change to their routes.

Kozak replied that Wal-Mart has satellite communi-
cation with trucks and is close to using weather data and 
traffic data to update routes in the cab.

Levis added that at present UPS does not react to 
weather problems or traffic congestion in real time. It 
would be helpful to know the traffic flow, but UPS would 
need to know that flow hours beforehand in order to cre-
ate the route plan. It is not possible to know exact traffic 
congestion in the future. Navigation systems in cars that 
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try to reroute drivers in response to heavy traffic often 
result in other delays, because those alternate routes 
get congested by the time the driver reaches them. The 
driver ends up driving longer routes with no time savings 
because traffic is everywhere. Levis added that UPS talks 
with each driver at three different times during the day. 

José Holguín-Veras asked the presenters to imagine that 
they could do anything to improve efficiencies. What 
would they do?

Levis joked that it would be great to be able to ask 
a customer to take a later delivery than they wanted in 
order to improve the overall greater good.
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Open Forum on Cross-Cutting Issues

Alan C. McKinnon, Kühne Logistics University, Hamburg, Germany

IntroductIon

Alan C. McKinnon

Moderator Alan C. McKinnon of Kühne Logistics Uni-
versity began the open forum by reiterating that the 
symposium goal was to promote collaborative research 
between the United States and the EU on city logis-
tics. He recounted that when he was asked to join the 
symposium planning committee, he looked at several 
hundred papers on city logistics to see how many were 
coauthored by a researcher from the United States and 
a researcher from the EU. He said few such coauthored 
papers existed, which presented an opportunity to begin 
such collaboration now. He posed the question, “How 
can we catalyze better research interaction?”

He also mentioned another topic based on the pre-
sentations heard thus far in the symposium: “Where do 
you draw the boundary around city logistics?” He noted 
that as yet there is no clear definition on city logistics, 
particularly on the interface of the movement of freight 
and the movement of people. In addition, online retail-
ing is replacing cars with vans on the last mile, making 
freight movements that were previously latent in passen-
ger vehicles more statistically visible.

A second interface is that of intraurban and interurban 
freight, and a third interface is the disciplinary interface 
between engineers, economists, and planners. McKin-
non mentioned that some disciplines are not well rep-
resented in urban logistics, the discipline of behavioral 
science in particular. Behavioral science would provide 
insights into better understanding the decision-making 
process. He suggested that enlarging the number of dis-

ciplines involved in the field, to gain insights from these 
perspectives, may be of benefit.

A final theme that struck McKinnon from the first day 
of the symposium was the issue of data sharing raised by 
Caitlin Rayman of the Federal Highway Administration 
(FHWA), namely, the extent to which companies would 
be willing to share their data with researchers. Related 
to that question, he asked how much interest companies 
take in the fruits of academic research. For example, the 
academic community has generated many vehicle rout-
ing research papers, McKinnon noted, but is there much 
uptake? Is the lack of uptake due to academics not com-
municating about the papers, or companies not taking 
an interest?

open ForuM dIscussIon

Chris Kozak of Wal-Mart said that some areas of data 
and proprietary items are certainly sensitive, but he gave 
an example of how Wal-Mart has shared data with MIT, 
which has resulted in significant benefits. Wal-Mart calls 
this the “MIT model”; it was developed in partnership 
with MIT to determine the best workload for Wal-Mart’s 
trucks. Wal-Mart had worked on the problem internally, 
but then it partnered with MIT to develop this model for 
workload allocation. The model is being used today to 
manage Wal-Mart’s $2 billion spending on transporta-
tion. There are definitely opportunities like this, Kozak 
said, for mutual benefit. He stated his interest in Wal-
Mart’s further participation in such research projects, as 
shown by his attendance at this symposium. He added 
that Wal-Mart will likely not be a leading-edge company 
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but will be testing and learning and would be open to 
being a participant in further research.

Genevieve Giuliano commented that the Schemes and 
Technologies for Enhancing Urban Distribution session 
fascinated her because Part 1 and Part 2 were so differ-
ent. Part 1 was about an external agency trying to invoke 
change, and Part 2 was about internal change. Giuliano 
noted that when innovations are discovered, they are 
not widely implemented by industry. She saw four rea-
sons for this. First was a lack of information: a company 
may not know that there is a better way to route trucks. 
Second, some innovations require cooperation: if X, Y, 
and Z worked together, the solution would work, but 
X, Y, and Z do not cooperate. Third, cost advantages 
may not be internalized. Fourth, perhaps there is a lack 
of competitive pressure for companies to take action. 
Giuliano suggested that one of these four reasons—or 
perhaps one not yet articulated—could help research-
ers understand why strategies such as consolidation or 
alternative fuel strategies have not been more widely 
adopted. For example, an additional reason may be that 
costs and benefits have not been properly enumerated. 
Understanding adoption is part of the needed research: 
to determine, in a systematic way, which strategies meet 
the test of adoption.

McKinnon echoed the need to understand why there 
has not been more uptake of innovations if they offer a 
genuine benefit. In situations such as those that Cathy 
Macharis described, in which academics worked with 
companies and demonstrated real benefits, why were the 
innovations not more widely adopted? He asked Macha-
ris if she had thoughts on this. 

Cathy Macharis, drawing on her example of green vehicle 
adoption, explained that lack of uptake could be attrib-
utable to a combination of reasons. One reason may be 
that green vehicles are simply more costly right now than 
traditional vehicles. Another reason could be a lack of 
competitive pressure, but she saw that situation chang-
ing given goals such as CO2-free cities by 2030, which 
will challenge companies to find solutions. Those solu-
tions will bring them a competitive advantage, because if 
they do not find solutions, they may find themselves out 
of business. She urged researchers to show the impact 
of innovations, both to the environment and to profit-
ability, to provide decision makers information to make 
good choices. In examples like the TNT mobile depot, 
five main stakeholders were involved, but implementa-
tion took even more actors. For example, because the 
location was in a historic place, the Institute of Historical 
Places had to grant permission. In addition, the Com-
mune of Brussels had to grant permission for parking. 

The police department was yet another actor. All of these 
actors have to move in the right direction. Collaboration 
is needed to make innovation work.

Rosário Macário saw several problems in city logistics. 
The most important problem was the significant differ-
ences between the actors. On the one hand is the private 
sector, which is very sophisticated and well developed, 
already using leading-edge technologies. On the other 
hand is the public sector, which should be taking on the 
role of a facilitator but is unprepared to do so. This leads 
to a huge imbalance between the actors and results in 
communication problems. The two sides do not under-
stand each other. Academics are in the middle, but due 
to their obligations, they tend to dedicate their resources 
to research. They do innovative and brilliant things, but 
ultimately those things enlarge the communication gap 
that already exists. Macário suggested that academics 
reconsider their role in innovation. When they work in 
the field, they understand the situation and see the lack of 
trust between actors, which is the factor that makes it so 
difficult to bring the actors together. She suggested bring-
ing academia, industry, and the public sector together, 
and urged academics to reflect on whether they should 
reorient part of their resources to bridge this gap in order 
to produce more innovative, but more balanced, commu-
nication between the actors. She saw this reorientation 
affecting research and interventions, and that academics 
should research not only technology and physical objects 
but also institutional processes and communication.

Carlo Vaghi, who is from Europe, thanked participants 
for the U.S. perspectives they offered. From Giuliano and 
Laetitia Dablanc’s presentation (Approaches to Manag-
ing Freight in Metropolitan Areas), he saw the compari-
sons of city logistics measures applicable to the EU and 
the United States. He noticed that the measures applica-
ble to Europe and the United States were the technology-
driven ones, such as truck efficiency, cleaner vehicles, 
and more Internet and communications technology. 
Could that mean we are surrendering to the congestion 
factor of urban distribution? Another interesting point 
Vaghi saw was that consolidation centers were described 
as a stand-alone measure, but in the EU almost all con-
solidation centers seem based on a regulatory scheme. 
In Europe, implementing consolidation centers is a com-
plicated and articulated measure requiring many stake-
holders. In contrast, consolidation centers in the United 
States are considered to be only a measure taken by pri-
vate industry. The EU has public–private centers that are 
run with the hope of reaching a break-even point so that 
they require no more subsidy. If a city issues a tender to 
select an operator to run a consolidation center, then the 
center becomes a partially public center.
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Vaghi also asked whether it was valid to assume 
that consolidation centers can be viable without strong 
regulatory schemes and incentives. He asked what 
participants thought of the assumption taken by third-
party logistics providers that dropping goods off at a 
consolidation center shifts the least profitable deliver-
ies to the public, making the public shoulder the cost, 
which would not be true if consolidation centers oper-
ated without subsidies.

Birgit Hendriks responded to Vaghi’s questions by say-
ing she would present a case about the Binnenstadservice 
on the second day of the symposium that addresses these 
points. She added that, having worked in several fields in 
addition to logistics, she saw logistics research as being 
less market driven; that is, less funded by companies. 
In medical research, 95% of the proposals were market 
driven and funded by the market. She stated that logistics 
research should be more market driven: if companies are 
paying for the research, they are interested in it.

José Holguín-Veras challenged the assumption that the 
private sector is inefficient. He thinks it is efficient, but 
from a private-sector point of view, not from a social 
point of view. From a social point of view, the private 
sector generates externalities. So the issue is how to help 
move the private sector toward overall efficiency with-
out hampering economic activity. Sometimes an inter-
vention can have a counterproductive effect and actually 
create a market failure. 

In order to move the market toward better social 
performance, Holguín-Veras continued, researchers 
need knowledge about the behaviors of the agents, par-
ticularly about their interactions. The question is how 
to help the chain of decision makers move toward the 
appropriate decision. Researchers need to understand 
the economic interaction between these agents, and they 
need to understand behavior. Once researchers under-
stand behavior, the question is what policy levers should 
be pulled. That is the essence of a research program: 
understand the interactions, the behaviors, and what to 
do from a public policy point of view. If an idea is good 
for society but is not in the basic interest of the com-
pany, the company will not implement the idea. That is 
the fundamental dilemma researchers need to address, 
Holguín-Veras said. 

McKinnon suggested that Michael Browne comment 
on the question, because he chairs the Central Lon-
don Freight Quality Partnership, which brings together 
various stakeholders. He asked Browne whether it was 
easy to introduce new initiatives in central London and 
whether there was an understanding of stakeholder 
behavior and how it could be influenced.

Michael Browne said that people like to have a 
simple solution. The Central London Freight Quality 

Partnership started off with a problem that had been 
causing a lot of tension between the private sector and 
the local authorities in the center of London: the pen-
alty charges for parking. Delivery drivers were park-
ing in the wrong place in order make deliveries, and 
they were being fined for doing so. But they needed 
to do their jobs, so they continued parking in these 
places and paying fines. The problem was so exten-
sive that London had a so-called “Millionaires’ Club” 
of businesses who were paying more than £1 million 
in fines per year. It was a significant problem and led 
to animosity between the public and private sectors. 
However, by working together in public–private part-
nerships like the Central London Freight Quality Part-
nership, in which some neutrality is involved, solutions 
can be found. Indeed, over the last 4 years of the part-
nership, many solutions have been found, and the fines 
have been significantly reduced. Today, the discussion 
is much more positive about what they could work on 
together. Browne returned to his initial point, how-
ever, that everyone would like a nice, simple solution, 
but in reality there is no single simple solution. What is 
needed instead is a blend of complicated solutions. Per-
haps the role of academics could be to better package 
and explain the solutions, detailing their advantages 
and disadvantages. 

Ian Wainwright said that trying to explain logistics to 
people in public policy often results in blank stares. One 
of the issues is to make sure everyone speaks the same 
language, as Macário mentioned, and understands the 
efficiencies and what is driving behaviors, as Holguín-
Veras said. Customers drive logistics behavior based 
on what they will pay for the goods in the shop or for 
the contract (e.g., for a construction site). The customer 
drives behavior through the supply chain, but everyone 
is making their own individual decisions on an economic 
basis throughout the supply chain. Moreover, urban 
freight involves more than retailers. Consider Regent 
Street in London, Wainwright said. It is one of the three 
premier shopping streets in London, but only 29% of the 
deliveries on that street are for the retailers: the rest is for 
offices, restaurants, and so forth. So, city logistics is not 
just about retailers, but also about all the other functions 
that happen in cities.

McKinnon noted certain biases in city logistics, such as 
a bias toward retailing. Of all the economic activities in 
the urban sector, the retail sector has been most heavy 
researched. Within retailers, do we include cafés and res-
taurants? Jean-Louis Routhier made the point that most 
of the freight trips in Paris were related to these quasi-
retail activities. But what about the other economic 
activities in urban areas that generate freight? They have 
probably been underresearched over the years.
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Ken Button noted that the symposium’s private-sector 
presentations had an international perspective, not just 
the United States or EU. This is a product of globaliza-
tion, he said, and information in the private sector travels 
faster than it does in the public sector. Speed is a neces-
sity; businesses that are behind the curve in the private 
sector are out. The private sector has to move quickly. 
The public sector, in contrast, is mandated to talk with 
everyone, which slows it down. 

Button disagreed with Browne’s point on the need 
for complexity. He cited the tremendous benefits the 
United States achieved with legislation like the Motor 
Carriers Act. This act freed the market and resulted in 
huge economic benefit as well as huge environmental 
benefit. In the 1970s, before the act, the same propor-
tion of freight was carried by rail in the United States 
as in Europe: about 4% to 5%. In Europe, it remains at 
4% to 5%, with the rest of freight moving by road and 
some by coastal shipping. In the United States, in con-
trast, 45% of the freight goes by rail. This increased use 
of rail has brought tremendous economic and environ-
mental benefit, and it was done not with complicated 
models, but with a simple institutional change. Finally, 
given the symposium goal of more interaction among 
academics and the professions and government, Button 
suggested reexamining earlier initiatives and learning 
from them.

McKinnon mentioned a paradigm shift, and posed the 
question of whether 5, 10, or 15 years from now there 
would be a transformational shift in city logistics. Per-
haps three-dimensional printers or other transformation 
technology would change the way products are moved 
or not moved in urban areas. Another point, based on 
Macário’s comments, was whether academic research in 
city logistics leads or lags behind the trends and develop-
ments. McKinnon’s suspicion was that it lags. Perhaps 
academics have not been as creative as they might have 
been. Perhaps they have remained in a more supportive 
role, looking at the implementation and evaluation of 
new developments rather than taking the lead.

Alessandro Damiani lauded the contribution of the 
practitioners in the symposium, saying that they brought 
substantial value to the discussion. He noted that there 
was an assumption that practitioners neither pursue nor 
use research. However, what else has UPS been doing 
the last 15 years but collecting and analyzing data for 
the best way to optimize its operations? Shouldn’t that 
be called research? He believed that a lot of in-house 
research was being done. He posed the question of what 
academia could do—either in terms of content selection 
when setting research priorities or in terms of consortia 
formation—that would encourage greater relevance and 
bring about more collaboration.

McKinnon asked whether companies could handle 
research for themselves, and if so, whether the role of 
academic research should be more at the macro level 
than the micro level. 

Edgar Blanco mentioned the importance of defining “city 
scale” when talking about logistics. A city over 60,000 
inhabitants is called a city, but it does not really have the 
logistics problems that New York City or Tokyo, with 
their huge populations, do. The scale of the city matters 
in terms of the strategies, approaches, and data relevant 
to it. Another issue is the market, that is, the demand for 
research. Cities in emerging markets face huge pressure 
to do something about logistics. In Europe, the market 
demand is for historic preservation and the environment, 
so the market is there and has shaped the kind of research 
going on in Europe. In the United States, there has been 
little on the policy side. So the question is, where can 
city logistics research have the most contribution? In the 
developing world and in big cities with lots of regula-
tions, companies like Wal-Mart are interested in what is 
going on. They know how to do business in the United 
States, but they are interested in Bangkok and India and 
China, and they know much less about what to do in 
those countries. Finally, teaching and education are an 
important component. Blanco is teaching a logistics class 
to urban planners. They had never heard of logistics. So 
the education component is another point to discuss, he 
suggested. 

McKinnon thanked Blanco for bringing in the global 
perspective and emerging markets. As emerging markets 
think of green freight, they are looking to the developed 
world to give them ideas as to how they could reform 
city logistics. So research has a role to play there, as well. 

Hervé Levifve commended Routhier for his contribu-
tions to policy for the city of Paris. Without Routhier’s 
data, new policies would not have been adopted in Paris.

Maria Boile summarized what she heard today: private 
companies optimizing their businesses, but only focusing 
on their operations. Holguín-Veras mentioned making 
companies aware of social benefit and how compa-
nies could do better in supporting social benefit. Huge 
amounts of data are needed to build a complex picture, 
and very complex models are used. Boile believes that 
from an academic point of view complexity is needed, 
because researchers need to see how systems interact. 
Even if the models do not make the very accurate predic-
tions that would be ideal, those models are still needed. 
Perhaps the solution—to help communicate the com-
plexity—is to have an index that would make it easier 
to comprehend. She mentioned the logistics performance 
index (LPI) that the World Bank uses to assess how well 
a country or region does. The LPI is composed of five to 
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six elements. The elements are not simple, but they are 
comprehensible. One of the elements is customs, which 
both the private sector and the public sector can under-
stand. Urban logistics needs this kind of index, some-
thing like an urban LPI, with feeds from the models or 
from the complex data, something that would make it 
easier to compare regions and identify where there is 
room for improvement.

McKinnon said the key thing to note about the LPI is 
that it is a perceptual index. The LPI asks for the opin-
ions of freight forwarders. So it raises the question, who 
would be on the panel that would judge the quality of 
logistics in different cities?

Téodor Crainic echoed the need for more education 
about what city logistics is to people outside the field. He 
preaches city logistics to operations research people and 
continually people ask, “What’s that?” He noted that 
little behavioral modeling is being done on freight and 
even less on city logistics. The field needs to be publish-
ing more papers and more applied research to get more 
uptake and notice from industry. He also suggested that 
if there were more academics in the field, some could 
focus on pushing the envelope of how big a problem they 
could solve and how many attributes could be put in.

Regarding the U.S.-EU disparity in the use of rail for 
freight, Crainic pointed out the continental differences. 
The United States has vast expanses of land and needs 
to move imports from China thousands of miles to cities 
like Chicago. The United States also ships millions of 
tons of coal by rail, as well as exports of grain and min-
erals. He also pointed out that the United States lacks a 
carrot and a stick, like the EU goal of CO2-free cities by 
2030. In the United States, the general public’s knowl-
edge about carbon or particulate matter is limited. Edu-
cation, private initiatives, and an exchange of students 
among academic institutions are needed.

Rolf Schmitt offered some statistics about goods move-
ment in the United States. First, he said that despite what 
is said about all the goods from China moving across the 
United States, the amount of material related to export 
and import only accounts for 10% of the total amount 
of goods that move in the United States. That figure may 
be low due to the way the measurement is done, but it is 
nonetheless much less than 25%. 

Second, he said that coal, gravel, and other bulk prod-
ucts represent two-thirds of the tonnage moved in the 
United States, although only 20% of its value. So a lot of 
the transport system is involved in moving bulk, and it is 
not all long-distance bulk: half of the tonnage moved in 
the United States travels less than 100 miles. 

Third, within urban areas, he agreed the problem 
was not just retail; much of the freight is construction 
materials. A study done on freight needs in Baltimore, 

Maryland, revealed that the number two need was 
high-quality refrigeration, because the biggest economic 
activity there was Johns Hopkins Hospital. Transport 
requirements for hospitals are very different and have 
special needs. 

Fourth, Schmitt echoed the point that the U.S. expe-
rience is different from the European one because of 
geographic differences. The continental United States is 
3,000 miles across; consider how many cities and coun-
tries in Europe you would cross in 3,000 miles. He was 
curious how the EU measures moves between cities now 
that it is one entity and no longer has customs data. 

The United States spends $25 million every 5 years 
on the Commodity Flow Survey to benchmark what 
moves in the United States. It then spends a few million 
more dollars to build on the data and provide estimates 
for the things the survey misses. It is a big, expensive 
proposition, he said, and yet it still does not get down 
to the neighborhood level, so it does not capture the 
urban scene. A big challenge in the United States is that 
the government provides the national picture, but states 
and localities must measure what is going on at the local 
level.

McKinnon asked Schmitt what improvements he antici-
pated in data collection and analysis for urban areas in 
the United States in the next 5 to 10 years.

Schmitt replied that FHWA tracks half a million 
trucks via GPS to measure the speeds on the Interstate 
systems. It pings the trucks, gets the locations, calculates 
the distance, and calculates the speed. The problem with 
technologically based monitoring such as this, compared 
with traditional surveys, is that the data are on much 
smaller slices of the world. FHWA can tell you that a 
vehicle was traveling X miles an hour at spot Y, but it 
does not know what was in the truck. In fact, the driver 
may not know what was in the truck. Even the carrier 
may not know, if the container came from someone that 
was loaded by a third-party logistics firm. In short, much 
better data exist on much smaller slices of the world, and 
the challenge for the future is how to link all of these nar-
row slices to get a full picture. 

Robert Skinner commented that research oriented to 
helping the public sector is not as sharply defined as 
research in the private sector. In the private sector, the 
objectives seem crystal clear: efficiency, cost cutting, and 
changing logistics to support a new strategy, as Wal-Mart 
is doing to introduce services to areas they were not serv-
ing before. In contrast, what are the goals of research to 
solve broader societal problems? Is research simply mak-
ing smaller incremental changes to reduce the number 
of vehicle miles traveled and thereby reduce the conse-
quent CO2 emissions, or is there a broader strategy to 
make urban areas more livable by bringing in goods and 
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services more efficiently? It would be helpful, in these 
broader strategies, to define the objective of the research 
more sharply. 

McKinnon commented that in the EU there is an 
objective to “achieve essentially CO2-free city logistics 
by 2030,” which has been declared as an EU Commis-
sion policy objective. Perhaps the United States does not 
create targets such as this.

Stane Božicnik noted that one of the main contributors 
to congestion in city logistics is the length of time the 
delivery vehicle needs to stop when it is delivering goods. 
He suggested including technical development in the 
research to focus on speeding up all the elements neces-
sary for the delivery process in city centers. That could be 
an aim for practical research. Second, he suggested using 
BESTFACT as a model to develop a database of Euro-
pean and U.S. best practices. It would be useful, and the 
implementation lag would be short, so it could be very 
efficient. Third, he suggested that city logistics include 
the transport of passengers, not just freight, in its analy-
sis. Enlarging the scope to include both freight and pas-
sengers would result in more optimal solutions. Finally, 
Božicnik voiced support for two items mentioned earlier, 
those of education and of integration of urban planning 
into city logistics theory and practice. 

Michel Savy commented on the need for public–private 
sector cooperation. Both parties need each other, he said. 
Access to a public space depends on traffic management 
and parking management. The private sector also needs 
support from the public sector so that real estate prices 
do not expel logistics farther and farther from the city. 

Academics could be useful in the interactions between 
the public and private sector, acting as translators and 
intermediaries to facilitate the dialogue, particularly 
between such entities that have very different horizons 
and views but must learn to work together. 

Heike Fläemig called for identifying the system bound-
aries of city logistics and clarifying what the targets of 
improvement are. She noted that lower transport costs 
may actually increase traffic and result in more exter-
nalities that then cannot be put back on the companies. 
Researchers should help solve this gap. Second, she said 
that just as private companies have different strategies 
for delivering different types of goods, cities need dif-
ferent strategies for solving different urban problems. 
Given all the different functions that take place in the 
city, a single solution does not work for everyone. The 
task for researchers is to create structure and clarity so 
that politicians can understand when researchers come 
up with a solution to a specific problem. 

McKinnon ended the session with the issue of semantics: 
in the discussions today, urban freight has been equated 
with city logistics, but transport is merely one part of city 
logistics. City logistics also involves materials handling, 
storage, and limited space for parking near shops. As 
Fläemig said, optimizing city logistics does not necessar-
ily reduce freight transport or result in fewer externalities. 
It is a boundary issue: Is it logistics or urban freight? Mc-
Kinnon felt that public authorities think of it as freight, 
but companies think of it as logistics. There is a mismatch 
of views, so defining the respective terms is important. 
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IntroductIon

Lanfranco Senn

Lanfranco Senn opened this session by saying that hubs 
have both a positive and a negative effect. Given global 
supply chains, freight has no well-defined borders, which 
results in “glocalism” (the practice of conducting busi-
ness according to both local and global considerations). 
Global supply chains create local impacts. This session 
will focus on terminals and hubs that have arisen around 
nodes, particularly ports and airports, he said. These 
hubs create more concentrated environmental impacts 
around their immediate area, even though the freight 
they transport may go to locations worldwide. The pur-
pose of the session, Senn said, was to discuss the impact 
of hubs and how to mitigate their negative impacts.

pArt 1: IMpActs oF terMInAls And hubs on 
MetropolItAn AreAs 

Intermodalism and Urban Logistics: Impacts of 
Terminals on Metropolitan Areas

Jean-Paul Rodrigue

Jean-Paul Rodrigue spoke about intermodalism and 
urban logistics, focusing on the impacts of terminals on 
metropolitan areas. Across the board, he said, material 
intensiveness has increased. This term refers to the fact 

that the number of containers moving across the world 
has increased by a factor much higher than the levels 
of export value, economic activity, or population. One 
interesting change that has taken place is the disloca-
tion of manufacturing, while its operations have become 
highly integrated. That is, there is a higher level of func-
tional integration even though operations are spatially 
dislocated. The outsourcing and offshoring of manufac-
turing has had a large impact on global supply chains 
(see Figure 1, page 35).

Rodrigue attempted to cross-reference United Nations 
data on cities with the logistics performance index (LPI), 
an indicator published by the World Bank. The scale 
mismatch (city versus country) does not allow a strong 
association, so the concordance between urban areas 
and the national LPI is tenuous at best. He noted that 
75% of cities are located in areas considered to be logis-
tically deficient.

Using Ports for City Logistics 

Next, Rodrigue moved to the topic of ports as an ele-
ment of city logistics. When the performance of a port 
or terminal is evaluated, city logistics is not part of the 
evaluation. Ports and terminals only report on metrics 
inside the port. The fact that drivers may occasionally 
wait for hours on urban roads before they can access 
a terminal is not part of the performance evaluation of 
the terminal. This creates a conflict in which the city 
has to bear the externalities of port operations. Instead, 
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Rodrigue proposed the idea of using ports for city logis-
tics. Port-centric logistics zones would offer advantages 
such as the availability of land and labor. Containers 
could be transloaded within the port and empties could 
be quickly repositioned, which would decrease supply 
chain lead times.

Rodrigue cited the Savannah Logistics Cluster as an 
example of such a port-centric cluster. This cluster, based 
around the seaport in Savannah, Georgia, has numerous 
industrial parks and is home to the distribution centers 
of large firms such as Ikea, Target, and Home Depot. 
The Savannah Logistics Cluster is a new gateway and is 
the outcome of private firms’ decisions to use a new port 
of entry to the East Coast. One factor for planning such 
port-centric clusters, however, is that many ports experi-
ence a yearly cycle in which monthly container traffic 
builds for the holiday season and then drops dramatically 
in January before slowly picking up again. A question for 
urban planners is whether to build for the peak opera-
tions or for the less-intense daily operations. Locating a 
logistics center in an area that has both a seaport and an 
airport, or that has a seaport and rail connections, makes 
it easier to shift between modes, Rodrigue said.

Companies build and choose to locate in large ter-
minals or freight handling facilities due to economies 
of scale that make these facilities efficient. However, a 

problem occurs because this concentration of flows trig-
gers major conflicts concerning functional, spatial, and 
environmental goals.

City Logistics Performance Index

Rodrigue suggested research was needed to develop a 
global city logistics performance index and to understand 
the interaction between city logistics and ports’ commer-
cial cycle impact. Rodrigue was immediately asked what 
kinds of performance measures would go into this index. 
He answered that there would be different metrics, but 
the analysis would begin with perception: How do you 
perceive parking or opening hours in terms of ranking 
the city?

In the short discussion that followed, Heike Fläemig 
pointed out that it was important to distinguish between 
logistics and freight. The city of Hamburg is located 
near a port, but very few of the goods coming into the 
port actually go to the city of Hamburg itself. Some 
ports are gateways to a whole region. Another example 
is that a city may look high performing in terms of hav-
ing large fleets of commercial trucks, but those trucks 
may be running half empty, which is not good for the 
environment. 

FIGURE 1  Outsourcing and offshoring of manufacturing has significantly affected global supply chain.
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pArt 2: strAtegIes For MItIgAtIng IMpActs oF 
terMInAls And hubs

Consolidation Hubs and Freight Villages

Thierry Vanelslander

Thierry Vanelslander presented two strategies for miti-
gating the impact of consolidation hubs or freight vil-
lages: making a time shift and making a mode shift.

Specifically, the first strategy for mitigating the impact 
of consolidation hubs or freight villages is to make better 
use of the existing network, which can be accomplished 
by shifting operations in time. That is, opening hours in 
seaports or in the hinterland, or both, could be extended 
in order to spread operations over more hours during 
the day and night. Alternatively, within the existing open 
hours, traffic could be shifted to less-congested periods 
during those hours.

Making a Time Shift

Vanelslander researched these two strategies to identify 
bottlenecks and assess the impact of making such shifts. 
He found that shifting within existing terminal opening 
hours is more efficient than extending terminal opening 
hours. The method he used to arrive at this conclusion 
included creating a hinterland flow typology, using port 
flow statistics, opening hours, and capacity use data. 
He also used real-life cases and found that in current 
practice, most deliveries and pickups take place at 8:00 
a.m. This timing is the result of habit more than any-
thing else, he said, and it occurs because 8:00 a.m. is 
typically the start of the day. Furthermore, just-in-time 
strategies dictate frequent deliveries of small batches of 
freight. Finally, the opening hours of Customs facilities 
constrain when the movement of freight can take place.

Vanelslander measured the cost of making time-shift 
changes, considering three alternative scenarios: a 3:00 
a.m. start, a 10:00 a.m. start, and a 7:00 p.m. start. His 
assumptions included peak hours being 7:00 to 9:00 
a.m. and 4:00 to 7:00 p.m., and he assumed average 
travel and waiting times and time and distance costs. He 
did not take external effects into account, or the cost of 
extra trips. His first case was the export of containers 
by a medium-sized shipper via the Port of Antwerp. The 
two systems involved were container lift and chassis (or 
skeletal trailer), and the timing of these was 7:00 a.m. 
to 5:00 p.m. for the container lift and 24-hour per day 
operations for the chassis.

Vanelslander’s analysis showed that the cost impacts 
were highest for operating during the off-peak hours of 
8:00 p.m. to 5:00 a.m. Moving to off-peak hours would 
require finding ways to compensate receivers for off-

hours delivery. Similarly, adding extra labor for the Cus-
toms office to operate outside of the hours of 8:00 a.m. 
to 5:00 p.m. would be an added cost that would need to 
be borne by the public. On the basis of this analysis, he 
concluded that shifting within existing terminal opening 
hours is more efficient than extending terminal opening 
hours.

Making a Mode Shift

Next, Vanelslander considered a shift in mode, namely 
using rail rather than truck to reach a city center. He 
analyzed the case of French retailer Monoprix, which 
uses rail to deliver goods into Paris. The freight begins 
at a large production facility and is then moved by rail 
(using existing rail lines) to the city center. The transfer 
point in Paris is an old railway station that Monoprix 
transformed into a hub. The results, after 1 year of using 
rail rather than truck, include a savings of 70,000 liters 
of fuel and a reduction in vehicle kilometers. In partic-
ular, 12,000 trucks do not have to enter the center of 
Paris, which reduces traffic congestion. In addition, the 
mode shift significantly lowered greenhouse gas (GHG) 
emissions (a decline of 340,000 tons of CO2 and 25 
tons of nitrogen oxides [NOx]). Using rail in Europe is 
more expensive than using trucks, so that shift was more 
expensive for Monoprix.

Vanelslander also discussed another case of mode 
shift: urban distribution using barges. He examined the 
case of the Utrecht beer boat, in which the barge delivers 
to the city center, and bikes deliver the last mile. Using 
the barge rather than vans results in significant environ-
mental benefits, namely reductions of 74% of particulate 
matter with a diameter ≤10 micrometers (PM10), 27% 
of CO2, and 85% of NOx (all percentage reductions are 
kilograms per year). Another example of a shift to barge 
is the DHL Floating Center Concept. The advantages of 
the shift to barge are that it is a sustainable alternative 
that lowers external costs, reduces congestion, avoids 
road transport limitations, decreases traffic fines, and 
offers a reliable service. The disadvantages include adapt-
ing logistics habits to the change and extra transfer cost. 
If there is a large last mile, then there are higher costs of 
using cycling messengers. However, delivering by bike is 
not always more expensive; if enough volume is gener-
ated, the cost per stop is comparable with van transport 
cost. In addition, if road congestion increases, bikes are 
less susceptible to the resulting traffic congestion delays. 
In contrast, under increasingly congested conditions, 
fuel consumption increases and more vans and drivers 
may be needed to make on-time deliveries, which fur-
ther increases costs of that mode. Finally, Vanelslander 
observed, less equipment cost is more important than 
extra needed bike drivers for the same volumes.
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Recommendations for Research

Vanelslander concluded by offering some recommenda-
tions for collaborative research. First, he suggested that 
much more urban logistics research is needed into the 
areas of urbanization, congestion concentration, and 
pollution concentration. Second, supply chain thinking 
and analysis are needed, because to date urban logis-
tics research has considered these topics separately. 
Collaboration and chain thinking are needed because 
chain actors will need to work together and, in terms 
of financing, the public and private sectors will need to 
work together. 

Environmental Regulation

Clarence Woudsma

Clarence Woudsma briefly defined environmental reg-
ulation and offered some examples of regulation that 
affect the freight system. Environmental regulations 
are explicit requirements aimed at reducing noise lev-
els, improving air quality, reducing GHG emissions, 
and so forth, he said. They are sustainability driven 
and are focused more on mitigating negative effects 
on the environment rather than on productivity or 
economic concerns. Regulations in North America 
are set at the federal, state, and regional or local lev-
els. At the federal level, examples of environmental 
policies that may affect the freight system include pol-
icies that set emissions or fuel standards, air quality 
standards, water pollutant discharge rules for vessels, 
and oil spill prevention rules, such as requiring double 
hulls. At the state level, policies affecting the freight 
system include drayage truck rules at ports and rules 
on locomotive idling. At the regional or local level, 
environmental policies such as airport noise restric-
tions, restrictions on visual impacts (e.g., lighting), 
and vessel shore power requirements affect the freight 
system.

Similarly, regulations regarding energy and climate 
change issues are set at all three governmental levels. 
Examples that affect the freight system include require-
ments or subsidies for renewable fuels, GHG cap and 
trade, and programs or incentives to improve fuel effi-
ciency, such as the SmartWay program.

The key consideration with all of these policies is 
that there is an interplay among policies and regu-
lations and the local terminal or hub. Woudsma 
focused his presentation on the city level and impacts 
of terminals on cities. At this level, the question arises 
of what to regulate (air quality? noise?) and how to 
regulate (and subsequently mitigate), such as via land 
use measures. 

U.S.-EU Examples of City-Level  
Environmental Regulation

Woudsma next presented examples of regulations cur-
rently in effect at the city level in the United States as well 
as in Europe. He explained the regulation and listed the 
location where that regulation is currently enacted. He 
listed regulations that penalize poor performers (such as 
restricted access or fees), as well as promote good perfor-
mance (such as exemptions from charges). Woudsma’s  
examples included truck fleet emission standards that 
specify diesel particulate filter standards (California); 
low-emission zones (LEZs) that restrict access by older 
and more polluting trucks (London); alternative fuels 
and electric delivery vehicles exempted from paying a 
congestion charge (Milan, London); promotion of alter-
native modes or cargo diversion, such as CargoTram 
(Paris, Dresden); restrictions on truck idling, such as a 
5-minute limit on diesel truck idling (California); deliv-
ery noise reduction (such as the Netherlands’ PIEK pro-
gram to research noise reduction equipment for vehicles, 
and Atlanta’s ASTROMAP); and environmental justice 
or community mitigation measures, such as Baltimore’s 
Maritime Industrial Zone Overlay District. In the area of 
environmental justice, public health concerns may push 
the agenda more than anything else.

London’s LEZ and Los Angeles’s Clean  
Truck Program

Woudsma then examined the results of London’s LEZ 
5 years after of its implementation. The LEZ covers 
the greater London area, not just its core. The larger 
area extends the environmental benefits. The LEZ set 
minimum emissions standards for heavy goods vehicles 
of Euro III class, using a phased approach that began 
in 2008. This measure led to a higher rate of vehicle 
replacement, decreasing the proportion of pre-Euro III 
class vehicles. 

After 5 years, air quality measurements in the LEZ 
show that PM10 has dropped by 2.46% to 3.07%, com-
pared with an increase of 1% just outside the LEZ. No 
differences were found for NOx. National Cooperative 
Freight Research Program Report 23 (2013) rated LEZs 
high for effectiveness but low for applicability in the 
United States due to local jurisdictional complexity.

In the United States, results of mandatory clean truck 
programs (in the Los Angeles–Long Beach ports) have 
been dramatically more effective than voluntary pro-
grams, such as those at the ports of Houston or Charles-
ton. Results include an 80% reduction in PM10 and 
NOx from the baseline for the mandatory programs, 
compared with a 1% to 4% reduction in the areas cov-
ered by voluntary programs. 
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Canadian Examples

Woudsma next offered some examples from Canada, 
particularly the greater Toronto area, which is subject 
to federal emissions standards, trade corridors, and the 
SmartWay program, as well as provincial regulations that 
limit trucks to speeds of 105 kilometers per hour. Regu-
lations do permit one tractor pulling two 53-foot trail-
ers, which improves fuel efficiency, although motorists 
are not happy with these long vehicles on the highway. 
Locally, Toronto has issued anti-idling regulations that 
limit idling to 1 minute in the city of Toronto. Toronto 
often looks to London as an example for environmental 
regulations and policies.

At the provincial level, Ontario has developed 
Freight-Supportive Land Use Guidelines to provide con-
sistent direction for local land use planning, site design 
practices, and operational procedures to facilitate goods 
movement in diverse communities. There is legislated 
protection of economic highway corridor lands and con-
sideration of truck-specific usage of highway capacity to 
enhance system performance. Unfortunately, Woudsma 
said, the planning community knows little about urban 
freight. A business-led initiative that includes major 
logistics firms seeks to create a recognized “eco-business 
zone” around Toronto’s Pearson International Airport. 
In addition, Metrolinx, a provincial agency, was cre-
ated to integrate transit systems across jurisdictions in 
the greater Toronto area. Metrolinx initiated an urban 
freight study in which freight is the focus of the study, 
doing so in conjunction with their major emphasis, 
which is passenger transit.

Innovative ideas are welcomed in Canada, but there 
is lack of pressure for action, Woudsma said, because 
Canada does not have the core congestion and land 
development challenges that, for example, Paris has. In 
Canada, there is still room to build 1,000,000-square-
foot facilities on the periphery of major cities, and the 
pressures in the urban core—air quality, congestion, or 
noise pollution—are not as acute. 

Challenges of Environmental Regulations

Woudsma next discussed the challenges of environmen-
tal regulations. First, there are interdependencies, such 
as air quality and noise being linked to public health 
outcomes. Second are unanticipated consequences and 
multijurisdictional influences. Another challenge is that 
of enforcement and compliance. Often, large firms com-
ply but small firms are less compliant, yet the combined 
actions of many small firms can have a disproportion-
ately high impact. Finally, it would be good to internalize 
the externalities, Woudsma suggested, such as utilizing 
user-pay or polluter-pay schemes. Such pay schemes are 

often difficult to implement during an economic down-
turn, however, when there is less appetite for more strin-
gent measures. One way to motivate change or political 
pressure could be to visually show externalities that may 
otherwise be hidden. Woudsma showed an example of 
fine-grain emissions data graphed by the Hestia Project. 
The graph displayed on-site fuel CO2 emissions across 
the city of Indianapolis, Indiana, showing not just green 
and red zones but also the three-dimensional height of 
the red zones, which highlighted the worst areas and pre-
sented a more effective communication of the issue (see 
Figure 2, page 39). 

Recommendations for Research

Woudsma concluded his session with suggestions for 
research. One research area is how to move on the spec-
trum of “command and control” regulation to “nego-
tiated” policy (regulation) through partnerships. Here, 
policy makers could act as “deal brokers” rather than 
rule makers, taking into account the competing interests 
of multiple actors. A second research thrust could look at 
the most effective types and combinations of policies to 
achieve environmental objectives, examining how they 
interact with other policies. A third possible research 
area is that of public health and equity implications of 
environmental regulations. Overall, there is a need for 
both qualitative research (to better understand the moti-
vations, response, and process of the policy lifecycle) as 
well as quantitative research (i.e., data on activity and 
outcomes) to better understand the impacts, interactions, 
and trade-offs among regulations. Finally, Woudsma 
mentioned the need for a databank with information 
about approaches, implementation, and impacts. 

Operational Strategies 

Thomas O’Brien

Thomas O’Brien began by explaining the context of the 
hub and terminal problem. Growth in merchandise trade 
and services has brought an increasing need for scale 
economies on the part of ocean shipping, and that scale 
has impacts on cities and regions. Decentralization has 
resulted in the development of distribution centers on the 
urban periphery from which goods must be moved into 
the urban core. Urban freight comprises not just goods 
for consumption in the city, but also the export activity 
within the city. This activity can have a large impact, 
such as in Los Angeles County, which is the largest man-
ufacturing county in the United States.

The increasing size and capacity of container ships 
lets them move a large amount of goods, but the ves-

City Logistics Research: A Transatlantic Perspective

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/22456


39terminals and hubs: impacts and strategies

sels’ size limits the number of ports they can enter. The 
largest container ships, as of 2013, have a capacity of 
18,270 20-foot equivalent units (TEUs), compared with 
4,538 TEUs of the largest ships in 1988. These “triple 
E” (economy of scale, energy efficient, environmentally 
improved) ships of 2013 are 400 meters (1,312 feet) long 
by 59 meters (194 feet) wide with a draft of 16 meters 
(52.5 feet). Because not all ports can accommodate these 
huge vessels, a smaller number of ports must handle a 
larger amount of cargo.

O’Brien next discussed some of the solutions to 
address the problem of freight at trade hubs and gate-
ways, focusing first on the issues of bottlenecks at these 
hubs. Specifically, these solutions encompass gate pric-
ing at the port and the use of an appointment system for 
truckers to pick up cargo. The goals of these solutions 
are to spread out the flow of truck traffic and to reduce 
noise, air pollution, and engine idling.

Congestion Pricing at Ports

One such program, the PierPASS program instituted 
at the Los Angeles–Long Beach ports, was a program 
to encourage off-peak traffic. PierPASS charged a sur-
charge to companies who moved goods during the peak 
8 a.m. to 5 p.m. hours. The program had a dramatic 
impact immediately from its inception in 2004: it rap-

idly shifted 40% of eligible cargo to evening and week-
end hours.

The PierPASS program was managed cooperatively by 
the terminal operators themselves, who created a third-
party company to collect the fee. The fees were used to 
pay for off-peak labor. The PierPASS program worked 
because it was terminal focused, O’Brien said. An ear-
lier appointment scheme at the Los Angeles–Long Beach 
ports failed. Appointment schemes often fail because 
they focus on just one actor, ignoring the effects on the 
rest of the supply chain.

The Port of Busan in South Korea implemented con-
gestion pricing, but in reverse of southern California’s 
scheme. In Busan, the greater demand was for off-peak 
operations because of the desire to pick up shipments 
in the evening in order to make early-morning delivery 
in Seoul. Thus, Busan assessed a surcharge on off-peak 
operations to encourage a spread of operations to day-
time hours.

Clean Truck Program

Next, O’Brien described the Los Angeles–Long Beach 
Clean Truck Program, which is an example of gate 
pricing. The Clean Truck Program was a mandatory 
program whose aim was to transition the truck fleet to 
cleaner vehicle standards. The program was the center-

FIGURE 2  Three-dimensional graphs effectively communicate high levels of urban CO2 emissions. (Example 
of fine-grain emissions data, from the Hestia Project, Arizona State University: on-site fossil fuel CO2 emis-
sions across the city of Indianapolis, Indiana, for the year 2002; from Gurney, K. R., I. Razlivanov, Y. Song, Y. 
Zhou, B. Benes, and M. Abdul-Massih, Quantification of Fossil Fuel CO2 Emissions at the Building/Street Scale 
for a Large U.S. City, Figure 5, 2012. www.epa.gov/ttnchie1/conference/ei20/session3/hestia_gurney.pdf.)
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piece of a voluntary agreement to develop an environ-
mental program that would encourage cleaner vehicles 
by offering subsidies and grants to truckers to retrofit 
or replace vehicles to accelerate truck replacement. A fee 
was attached to using older, dirtier trucks. There was a 
progressive ban of trucks in the port: a ban on pre-1989 
trucks by October 1, 2008; a ban on 1989 to 1993 trucks 
by January 1, 2010; a ban on unretrofitted 1994 to 2003 
trucks by January 1, 2011; and a ban on pre-2007 trucks 
by January 1, 2012. No fees were needed as of 2012, 
because the entire fleet was now operating with newer or 
retrofitted trucks. This sunset clause was added to appeal 
to industry. 

Results of the Clean Truck Program included a 90% 
reduction of air pollution from harbor trucks in 3 years. 
O’Brien offered the Clean Truck Program as an example 
of an industry-driven approach that bought aggressive 
implementation. It established a fee structure to pay for 
environmental mitigation efforts. Getting ahead of envi-
ronmental mandates was good for regional competitive-
ness, O’Brien said. 

In the realm of environmental policy and processes, 
the Clean Truck Program set a precedent for extraregu-
latory pricing. The risk of such programs, however, is 
that they might create multiple, competing standards. 
Some regions may also be hesitant to implement such 
programs for fear that the uncertainty might be bad for 
regional competitiveness. Nonetheless, O’Brien said, the 
Clean Truck Program serves as a model for adoption and 
adaptation.

Road Pricing and Separate Truck Lanes 

O’Brien next moved to the topic of road pricing and 
separated truck lanes, whose aim is to reschedule truck 
traffic to off-peak hours or to separate truck traffic from 
automobile traffic. He mentioned that weight distance 
fees are being used in Switzerland, Austria, and Ger-
many, and noted that economic conditions and bud-
get limitations affect the scale and feasibility of pricing 
schemes and separated lanes. For example, there may 
be a scarcity of land to create truck-only lanes, as in 
the Netherlands, or a lack of political will. Dedicated 
truck lanes were proposed in Atlanta, Georgia, and 
Los Angeles, California, but were never implemented. 
Truck bypass lanes or auto-only inner roads separated 
from general-purpose outer roads may be more feasible 
to implement.

In London, it took 2 years for stakeholders to agree 
on a congestion-pricing fee for commercial vehicles. A 
proposed New York bridge toll plan assumed a $21 
daily fee for trucks and may require a subsidy to receiv-
ers. A key question arises from such pricing schemes: Do 
they divert discretionary cargo?

Rail Strategies for Hub Regions

Next, O’Brien turned his attention to rail strategies for 
hub regions. Examples of strategies are the elimination 
of bottlenecks through double tracking, double stacking, 
integration of legacy rail systems, and better switching 
technology. The problem with double tracking is that 
it is capital intensive. O’Brien cited the Chicago Region 
Environmental and Transportation Efficiency Program 
(CREATE). The program is a first-of-its-kind partner-
ship between the U.S. Department of Transportation, the 
State of Illinois, the City of Chicago, Metra, Amtrak, 
and Chicago area freight railroads. One of the ways the 
project aims to improve efficiency is by building flyovers 
to separate rail freight traffic from passenger traffic on 
congested rail lines. 

Freight rail traffic becomes an issue in cities when 
it interferes with passenger traffic, particularly at rail–
highway grade crossings. Attempts to minimize such 
freight impacts include eliminating grade crossings, 
shifting truck and rail traffic to barge (marine high-
ways), optimizing rail schedules, and using commuter 
rail for local freight, as in the Monoprix example in 
Paris cited earlier. San Francisco attempted this type 
of solution as well by using the BART passenger rail 
system to move packages for UPS, DHL, and FedEx, 
but it proved too difficult to integrate those operations.

One of the main challenges of rail strategies, such as 
removing grade crossings, is the high cost of the projects 
and the question of funding. U.S. infrastructure projects 
are often a combination of public- and private-sector 
funding, with contributions from the federal government, 
states, and private companies who stand to benefit. For 
example, the $300 million Heartland Corridor Project 
funding is approximately 46% federal, 20% state (Ohio 
and Virginia), and 33% Norfolk Southern. The corridor 
is designed to help the East Coast rail networks handle 
more traffic from the expanded Panama Canal, which 
will be completed in 2015. The corridor improves direct 
transit time to Chicago by providing a high-speed, double-
stack corridor and helps East Coast ports compete with 
those on the West Coast by allowing them to serve Chi-
cago faster. The corridor will shave 225 route miles off 
each container moved to Chicago and will reduce transit 
time between East Coast ports and Chicago by 1 day. 

The Alameda Corridor Project stands as an example 
of innovative financing, with 48% of the $2.43 billion 
project funding coming from revenue bonds, 17% from 
a federal loan (repaid in 2004), 16% of funding coming 
from ports, and 14% coming from local transportation 
agency grants. The 20-mile corridor replaced four rail 
branch lines and built 40 grade crossing separations and 
a 10-mile dedicated trench that improves the connections 
and speeds up traffic to make the region more competi-
tive. This showcase project has not, unfortunately, been 
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replicated elsewhere due to the high costs and protracted 
negotiations involved.

Recommendations for Research

O’Brien concluded his presentation with an identifica-
tion of research needs in three areas. First, in intramet-
ropolitan freight moves in hub regions, researchers need 
to define what “local freight” means. Shippers may not 
even know, so researchers need to spend time defining 
the concept. Second, a better exploration of case stud-
ies of existing policies and experiences is needed, in 
particular an examination of pricing strategies. The Pier-
PASS program has been evaluated, but looking at other 
pricing programs would be beneficial. Finally, O’Brien 
suggested conducting an inventory of municipal-level 
regulations that affect freight flows in trade hubs and 
gateway regions. 

sessIon suMMAry

Genevieve Giuliano

Genevieve Giuliano identified three themes in Rodrigue’s 
presentation. The dominant theme was that of the 
importance of taking a comprehensive approach to city 
logistics and the broader context in which it takes place. 
All the types of flows, the modes on which they move, 
and all the metro locations in which those activities take 
place come under this purview. Rodrigue provided the 
audience with many examples, she said.

The second theme was that of the concept of city 
logistics terminals and the important function they play. 
Terminals affect the larger network and the whole sup-
ply chain. Third, Giuliano pointed out, Rodrigue men-
tioned creating a global city logistics performance index, 
which instantly initiated questions on what types of met-
rics would be used. 

Finally, Giuliano said, Rodrigue made a point about the 
importance of decision makers who are typically supply 
chain managers. Giuliano described these decision makers 
as key global players. For example, Wal-Mart managers 
and Target managers are key global players who have tre-
mendous impacts all around the world and significantly 
affect cities through their supply chain designs.

Vanelslander, Giuliano said, walked the audience 
through the types of strategies that could improve effi-
ciency in freight hubs, namely time shifts and modal 
shifts. The weakest link limited what could be done. In 
Vanelslander’s example, the opening hours of Customs 
facilities was a limiting factor that raised costs for com-
panies who tried to operate outside of opening hours. 
Another point that was clear throughout Vanelslander’s 

presentation, Giuliano said, was the conflict between 
technical ability to generate efficiencies (e.g., by using 
appointment systems or pricing strategies) and institu-
tional habits that may block these strategies. Research-
ers have the technical knowledge and can simulate the 
benefits of strategies, Giuliano said, but they cannot 
change the opening hours of Customs facilities. She rec-
ommended identifying which conditions were binding 
and which were not.

Woudsma’s presentation illustrated the often-conflict-
ing objectives of environmental regulation and economic 
efficiency. In Canada, the government aims to get more 
of the trade market in North America; thus, it allows the 
use of higher-capacity equipment, such as double and 
triple trailers, which increase efficiency and therefore 
support an economic development strategy. 

Giuliano also mentioned the value of careful empiri-
cal studies, such as the one done by London Transport, 
to show exactly what happens when a policy like an LEZ 
is implemented. London has documented the environ-
mental benefits of the LEZ, and such documentation is 
rare. Giuliano said it was important to have such mea-
sures—in this case, to know if air quality improved—so 
that policy makers and decision makers can see if the 
social benefits outweigh the costs.

O’Brien’s presentation detailed the implementations 
undertaken by Southern California ports and how to 
make changes in a complex world of trade-offs. In the 
Southern California case, the ports took a risk that they 
could impose these costs given the uncertainty and yet 
still maintain market share, Giuliano said. 

sessIon QuestIons And AnsWers

Barbara Lenz commented that with supply chain nodes 
and various functions, we have to ensure that we have 
the right function in the right location.

Edoardo Marcucci questioned the value of a city logis-
tics performance index, because 39 gateway regions 
have 90% of the worldwide concentration of freight. He 
praised Vanelslander’s point that cooperation is needed 
along the whole supply chain, especially given that not 
all agents in the supply chain have equal power. From a 
methodological perspective, analytical tools are needed 
to estimate the interaction among agents, he said. 
Within supply chains, there is not just one reaction but 
many. Marcucci also praised Woudsma’s presentation 
for its clear conception of how environmental regula-
tions influence the flow of goods. Multilevel governance 
is at play, from cities where flows are local on up to 
regional, national, and international: different regula-
tory policies have different impacts. It would be nice to 
see if regulations could be coordinated, Marcucci said. 
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Finally, from O’Brien’s presentation, Marcucci appreci-
ated seeing the effects of pricing policies and what could 
be done. He suggested that, methodologically, research-
ers could develop instruments to test the effects of policy 
interventions.

Vanelslander agreed with Marcucci about the need for 
tools to look at cooperation among supply chain actors.

Woudsma added to Marcucci’s point that not only 
are multilevel jurisdictions a challenge, but sometimes 
even within a given jurisdiction, multiple players have 
competing models and may be unaware of others’ mod-
els. This was the case when Woudsma worked with the 
Federal Ministry of Canada and saw that the Environ-
mental Ministry and Natural Resources Canada each 
had their own models but did not talk with one another. 
Therefore, even within a jurisdiction there may be lack 
of communication or interplay.

O’Brien agreed with Marcucci’s call for case stud-
ies and evaluating the effects of strategies implemented. 
He urged that not only success stories but also failures 
be included in order to understand why some strategies 
failed to be implemented.

René de Koster asked about the impact of warehouses 
that are located at the edge of cities. He said such ware-
houses generate problems that must be mitigated, but 
no one had yet spoken about that topic. Goods flow 
from these warehouses, but labor also must get to them. 
Often, warehouses are located where people do not want 
to work. Warehouses often get automated when people 
do not want to work there.

Vanelslander replied to de Koster, saying that these 
warehouse issues are similar to the issues that seaports 
have, namely the problem of getting people there and 
the cost of land. He agreed that such centers could be 
important centers of jobs and value added, and thus 
merit research.

Rodrigue added that, over time, terminals and ware-
houses could create neighboring services and activities, 
generating a critical mass of people to bring in service 
industries like restaurants and shops.

Carlo Vaghi asked Vanelslander whether, in his survey 
of hubs, he took into account the neutrality of the loca-
tion (i.e., a hub that does not favor any particular car-
rier) as a success factor.

Vanelslander answered that yes, neutrality and con-
fidentiality are important success factors, which is why 
collaboration is important between operators who spe-
cialize in providing special types of contracts that guar-
antee neutrality.

Vaghi asked Woudsma about the congestion charge, 
which has had successful results in reducing traffic by 
23% and accidents by 22% and improving environmen-

tal standards in the Milan city center through bundling 
freight and better truck utilization.

Woudsma responded to Vaghi’s point about reducing 
the number of accidents, saying that in many countries 
road space is shared by vehicles and bicycles, increasing 
bicyclists’ exposure to potential crashes. In some cities, 
environmental considerations may be less of a motivator 
for regulations than public health and reducing accidents.

Anne V. Goodchild asked a question of O’Brien, saying 
he seemed to imply that PierPASS was industry driven, 
but she thought it was driven by air quality regulation.

O’Brien answered that Goodchild’s was a fair point, 
but PierPASS happened because of significant buy-in 
from the terminal operators because it was in their best 
interests. It is true that state-level legislation was in the 
works to mandate something similar to PierPASS, but 
with that legislation, proceeds of the fee charged would 
have gone back to the state, not the terminal operators. 
With PierPASS, the proceeds of the fee go back to the ter-
minal operators. Thus, PierPASS was terminal-operator 
driven, and that was a key reason for its success. O’Brien 
added that it has not been possible to audit the program, 
but it was not losing money. A combination of heavy 
trade volumes and political pressure drove the terminal 
operators to act.

Rosário Macário commented that researchers needed to 
think clearly to distinguish between what is “urban” and 
what is not. She posed several questions: Where are the 
locations of hubs? Are they in metro areas, and how is it 
reflected in the supply chain? Where are the elements of 
value added of urban logistics, and what elements of the 
supply chain can provide value?

Vanelslander replied that different kinds of cities 
play different roles in the supply chain and have differ-
ent needs. He noted that there has been an evolution 
in thinking about “urban”: an area like the region of 
Flanders is considered a metro area because of its dense 
population. But although Flanders is considered to be 
a metropolitan area, it is not a classic city and has very 
different needs.

Woudsma turned the question back on Macário, 
asking her what she meant by “urban.” To planners, 
“urban” means a dense built-up core area with a dense 
population. To them, the core is urban and the rest is 
suburb.

Macário replied that she considered a location 
“urban” if it was administratively defined as such.

Woudsma added that downtown Chicago is different 
from the suburbs of Chicago. Some see urban areas as 
parcels of land, he said, while others see them as markets.

Rodrigue added that other typologies of cities that can 
be looked at are as a jurisdiction, as a commuting range, 
as a market, or as a government region; there is variation 
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in levels of density. He suggested research be done in the 
area of added value and value chain to find which cities 
are adding value. Globalization has decreased the costs 
of manufacturing. For example, Apple captures 50% 
added value. There are logistics inequalities in terms of 
where value gets captured.

Kazuya Kawamura commented that more research was 
needed about rail terminals. In France, an older terminal 
was converted for Monoprix’s use to haul freight into 
the Paris city center by rail. Having logistics centers at 
the outskirts of a city means that goods have to be deliv-
ered into the city, but they also offer an opportunity for 
rail freight to bypass the city, as happened in Chicago. 
Building outside the city can provide benefits, as well. 

Edgar Blanco commented that the Port of Los Angeles in 
1988 was taken to court, lost the lawsuit, and was forced 

to improve air quality, which led to initiatives like Pier-
PASS. He asked whether O’Brien saw nongovernmental 
organization pressure as a factor that motivates mitiga-
tion measures. Entities are committed, even if their com-
mitment is not quite market driven.

O’Brien answered that the court case was against a 
China shipping terminal, which did result in specific 
environmental measures, but PierPASS was based on 
rising trade volumes and involved all the terminals, not 
just one terminal, which made it work. He noted that 
many others have looked to Southern California as a 
leader and have emulated measures such as the Clean 
Truck Program by calling theirs a “Clean Truck” pro-
gram, but they do not have the pressures of compli-
ance. Participation is voluntary, and other ports like to 
advertise that they are “congestion-fee free” in contrast 
to Los Angeles, using this as a marketing tool to attract 
vessels to their ports. 
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Logistics Efficiency in Urban Areas
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IntroductIon

Alan C. McKinnon

Alan McKinnon began the session by saying that many 
would say that there is a lot of inefficiency in city logis-
tics, but companies do not like to divulge that their vehi-
cles are underutilized, even though that underutilization 
may not be their fault. He reiterated the theme of bound-
aries, saying that if we want to measure efficiency, we 
have to define the boundary. The boundary could be the 
trip, the collection–drop point, the delivery network, the 
logistics system, the supply chain, the urban economy, 
the national market, or the world as a whole. Drawing 
the boundary will be critical. If the boundary is just the 
drop-off point, then efficiency rests with truck driver 
behavior. But if logistics is the boundary, then efficiency 
measurement must consider storage space utilization, 
management of inventory, materials handling, land use, 
and so forth. A supply chain boundary, in turn, means 
adding a multiple-company perspective. What metrics, 
then, should we use? McKinnon named several ratios. 
The numerator might include terms such as costs (of 
transportation, logistics, supply chain), time utilization, 
or ecoefficiency (energy and emissions). The denomi-
nator might include terms such as number of delivered 
cases, consignments, vehicle kilometers, tonne-kilome-
ters, or case kilometers. What are the key performance 
indicators? The bigger the boundary, the more trade-offs 
and conflicts among actors. There are many stakehold-
ers, and efficiency must take into account both the public 
and private perspectives.

McKinnon set forth the four issues that would be dis-
cussed in this session:

• Measuring efficiency and inefficiency,
• What can be done to enhance efficiency,
• The barriers and constraints to improving efficiency, 

and
• The role of the public sector in giving companies 

incentives or using policy interventions to improve 
efficiency.

MeAsurIng eFFIcIency And IneFFIcIency In 
urbAn FreIght trAnsport

Téodor Gabriel Crainic

Teodor Crainic opened by noting how essential trans-
portation and logistics are to cities. Without transpor-
tation, society as we know it would not exist; without 
logistics, the modern economy would not exist. In short, 
transportation and logistics are essential to most eco-
nomic and social activities. Cities cannot survive without 
freight transportation. People would die of hunger or die 
in their own garbage. Urban freight transport is a neces-
sity, even though it has negative effects on the quality of 
life and future generations as a result of emissions, noise, 
and energy consumption. 

Crainic further observed that people want the benefits 
of transport, but they do not want to tolerate the activities 
and inconveniences associated with it. Freight does not 
vote, but passengers do. Freight is a private-sector activity. 
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Government does not worry about freight because freight 
movement is primarily handled by the private sector. The 
result is that government takes a rule-heavy approach 
to mitigate the impact of freight transport on citizens. 
Crainic discussed zoning access regulations. These regula-
tions forbid heavy trucks from entering a city and regulate 
parking. The closer to the city center, the more restrictive 
the rules are against the size of vehicle that can enter, and 
the less parking is permitted. These zoning access regula-
tions are necessary, but they are not sufficient, and some-
times they are detrimental.

Crainic continued by saying that urban freight is part 
of the larger global logistics picture, and it involves more 
than the last mile. The literature on urban freight focuses 
on inbound traffic and largely tends to ignore the other 
significant flows that take place in a city, namely out-
bound traffic by producers, through traffic en route on 
major corridors, and traffic flows within the city that 
result from the city’s being a major activity center.

Measuring Efficiency

Freight is both efficient and inefficient at the same time. 
Freight is efficient in that it flows around the globe, sup-
plying people, industry, and institutions. UPS and Wal-
Mart say they are efficient: they deliver on time, at low 
cost. They make a profit while keeping prices low. How-
ever, the system as a whole is inefficient from a systems 
perspective and cost to society. Resource utilization is 
low. For example, the average load factor of trucks in 
cities is 25%. There are other inefficiencies, too, such 
as duplication of warehouses, which results in underuti-
lization of warehouse space. This inefficiency makes the 
system unsustainable in the long term, possibly even in 
the medium term. 

In terms of measuring efficiency, there are many 
measures, but the measures depend on what is being 
measured and who is doing the measuring. Companies 
measure costs, profits, and reliability of on-time deliv-
ery and pickup services, but there are other measures of 
efficiency, such as congestion, emissions, overall pollu-
tion, and noise levels. Carriers use measures such as time 
lost in traffic and the cost of this time. City governments 
have yet other measures, such as safety (e.g., fatalities 
and injuries). All these measures must be integrated into 
city (and state and national) planning committees and 
advisory commissions as well as into data collection and 
planning activities. How much is freight integrated into 
the DNA of city planning? Not much, Crainic said, jok-
ing that it was “0.something.”

Crainic referred back to the idea of a global city 
logistics performance index, which Jean-Paul Rodrigue 
suggested would be based on perceptions. But, Crainic 
asked, perceptions by whom? The corporate world sees 

that cities are not organized for their businesses to be as 
profitable as they could be, and this sector has little inter-
est in the needs of passengers and bicycles. City planners 
have different perceptions. Citizens, especially pressure 
groups, have their own perceptions, as well.

Efficiency is in the eye of the stakeholder, Crainic 
said. It depends on who is being measured, what is being 
measured, and what the goals are. The range of stake-
holders includes producers and shippers; logistics-service 
providers and warehousing facilities; carriers, intermo-
dal facilities, and distribution centers’ consignees (indus-
try, retail, institutions, people); authorities (city and 
borough, state or province, and so forth); and people (as 
consumers, as citizens, and as special interest groups). 
People can be both consumers and citizens, but their 
behavior varies according to their roles. For example, 
people as consumers want to have goods close to them, 
at a good price, arriving on time. But people as citizens 
do not want the trucks that deliver the goods and cause 
congestion or noise. Citizens start pressure groups and 
become “NIMBYs” who say, “not in my back yard.”

Challenges to Efficiency

Crainic then discussed challenges. The main challenge 
is reconciling the efficiency requirements of the various 
stakeholders. Business models that foster efficiency for 
individual stakeholders and for the city system as a whole 
are needed. To create these new business models, Crainic 
recommended going beyond “urban freight transport” 
to “city logistics.” This change involves moving beyond 
a logistics system (shippers, shipments, carriers, service 
providers, vehicles, and consignees) to include a “public 
system” view operated as best fits the local culture, laws, 
and regulations.

Another challenge is how to make the city a better 
place to live, work, visit, move within, and move through 
without penalizing its economic activities. We have to 
foster an efficient transportation system and make trans-
portation become a mainstream part of urban design and 
planning.

Crainic’s list of challenges included education, leader-
ship, governance, legal and financial incentives, collabo-
ration, innovation, data, evaluation and optimization 
and, finally, integration. He called for more research 
both within the discipline and in collaboration with 
other disciplines. 

The Physical Internet

Crainic offered a quick illustration based on the physical 
internet metaphor. The digital internet has moved from 
numerous unconnected computers to an internet and 
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worldwide web that consist of independent networks 
interconnected in a transparent way for the user. The 
digital internet involves transmission of standard format-
ted information flows (data packets) in seamless transit 
through heterogeneous equipment, respecting standard 
protocols (TCP/IP). In the same way, the physical inter-
net consists of independent networks interconnected in a 
transparent way for users. The physical internet involves 
transmission of standard formatted physical flows (mod-
ular containers) in seamless transit through heteroge-
neous intermodal facilities and transportation networks. 
More information on the physical internet concept can 
be found at http://www.physicalinternetinitiative.org/.

The physical internet framework is scalable from 
intracity logistics to intercity, interstate, and eventually 
intercontinental networks. A simulation of the mobility 
web for the consumer industry in France (using retail-
ers Carrefour and Casino, their top 100 suppliers, and 
road and rail integrated into a physical internet network) 
showed promising preliminary results based on existing 
infrastructures, facilities, demand patterns, and service 
levels. Specifically, the simulation showed an overall cost 
savings of up to 26% and a reduction of greenhouse gas 
emissions of about 60% as a result of consolidation and 
mutualization of facilities and flows. Modular, standard 
containers are a key factor in the savings and efficient 
flow of goods.

Research Recommendations and Challenges

Crainic concluded with a discussion of research chal-
lenges and opportunities. The first research challenge is 
to create socially aware organizations and business mod-
els that have solutions tailored to the culture and busi-
ness. This solution involves understanding and modeling 
stakeholder behavior, governance, demand identifica-
tion, partnerships and collaborations (supply models), 
and public policy.

Data collection is another research opportunity, as 
is research to create evaluation models and tools. Cur-
rently, the overall number of models and tools is lim-
ited in scope and size. Most models take limited (or no) 
account of planning and advanced intelligent transporta-
tion system (ITS) technology. Yet another research area 
is comprehensive urban transportation planning that 
integrates freight with people (private, public, alterna-
tive) transportation, ITS, and land use.

A research opportunity also exists in the combina-
tion of system, service, and operational planning. New 
problems require new models, algorithms, and instru-
ments. In particular, strategic planning needs a system 
design perspective that takes into account multilevel 
location routing, freight corridors, and fleet (resource) 
dimensioning. Tactical planning needs service network 

design encompassing schedules, time issues, and routing. 
Finally, operational planning, control, and management 
should allow adjustment of plans to accommodate vari-
ations in demand and modify vehicle routing. Overall, 
Crainic said, the whole system needs to be able to deal 
with uncertainty and be resilient to shocks and changes.

Finally, research into the physical internet and inter-
connected logistics is needed because little has been done 
from an operations research perspective, and practically 
nothing has been done from a transportation point of 
view. The physical internet offers a perspective for bet-
ter, more efficient, and more profitable transportation 
and logistics systems that will lead to better cities. The 
containers and automatic transfer equipment required 
for efficient operations are coming, Crainic believes, and 
the physical internet and smart city logistics offer great 
opportunities for synergistic research and development. 

opportunItIes For IMprovIng eFFIcIency

José Holguín-Veras

José Holguín-Veras began by defining the “freight sys-
tem” as the conglomerate of all the economic entities 
involved in the generation, transportation, consumption, 
and transformation of cargo. Five key agents play a role 
in the freight system:

1. Producers, who manufacture or produce the goods; 
2. Shippers, who send the goods; 
3. Receivers, who use the goods transported; 
4. Carriers, who transport the goods; and
5. Ancillary entities such as warehouses and distribu-

tion centers. 

The first three agents listed are key to behavioral change, 
Holguín-Veras said.

The freight system currently has low efficiency as a 
result of competitive market forces. For example, carri-
ers are very efficient from a private point of view, but not 
necessarily efficient from a social point of view. The solu-
tion, Holguín-Veras suggested, is to modify the markets 
through policy interventions. Surveys show that about 
25% of the truck trips are empty and that average load 
factors in urban areas are 20% to 30%. Increasing this 
efficiency would translate into more livable cities and a 
more productive economy.

Holguín-Veras next offered a case from the New 
York City metro area, in particular Manhattan, which 
has about 200,000 daily shipments that are delivered 
or shipped out. Many of these deliveries go to large 
establishments like the Empire State Building, which has 
1,000 offices. Grand Central Terminal has 100 stores 
served by 300 to 400 trucks daily. What can be done 
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to improve efficiency? Holguín-Veras listed eight inter-
ventions, which can be grouped into four areas: supply 
interventions, operations, demand, and policy interven-
tions. Specifically, infrastructure-related interventions 
focus on supply. The next five interventions are traf-
fic management, logistics management, vehicle-related 
interventions and pricing, and taxation, all of which 
are operations focused. Sixth and seventh are demand 
management and land use management (and pricing 
and taxation again), which are demand focused. Finally, 
proper governance is important because it enables policy 
intervention.

Traffic Management Interventions

Holguín-Veras zeroed in on traffic management inter-
ventions, which he identified as a key area in which 
more could be done. Traffic management interventions 
include the following:

• Access time restrictions; 
• Vehicle size restrictions; 
• Truck and traffic route regulations (advisory, statu-

tory, and freight routes); 
• Lane management (multiuse lanes and exclusive 

truck lanes); 
• Traffic signals and signs; and 
• General infrastructure investments. 

When using one of the first three interventions, it is 
important to consider it carefully, because many have 
failed and some of the implementations could make 
things worse if poorly applied.

Pricing and taxation interventions also need to be 
carefully applied. For example, freight road pricing 
is of limited effectiveness to reduce congestion, but it 
could produce significant revenues to finance improve-
ments. It is important to ensure that vehicle license 
fees reflect the externalities produced by vehicles based 
on their age and condition. The PierPASS program 
worked because the fees were charged to the receivers 
of the cargo, who decide on delivery times. The Muni 
Meters scheme in New York City, which changed the 
location of parking spaces, also worked and showed 
tremendous improvement. Before Muni Meters were 
implemented, trucks were paying from $500 to $1,000 
per month in fines.

Demand and land use management interventions 
include the following:

1. Promoting off-hour deliveries (OHDs) using incen-
tives; 

2. Fostering a mode shift whenever possible; 
3. Promoting staggered work hours; 

4. Fostering clustering of warehouses, terminals, and 
distribution centers; 

5. Fostering the location of terminals at the fringe of 
urban areas; and

6. Relocating large generators of freight to locations 
where they can grow and create less impact. 

The last of these is the area with the greatest potential 
and, ironically, is the least-studied group. Convincing 
receivers to change behavior could transform entire sup-
ply chains and put them on the path of increasing sus-
tainability.

Off-Hours Delivery in New York City

Holguín-Veras offered a detailed example of an OHD 
project, a demand management intervention in New 
York City. The background of the project was that both 
theory and empirical evidence agree that cordon time-
of-day pricing interventions are of limited effectiveness 
in moving urban delivery traffic to the off-hours. The 
results of the 2001 Port Authority of New York and 
New Jersey time-of-day pricing initiative showed that 
20.2% of carriers changed behavior, mostly by increas-
ing productivity (not by reducing facility usage). Only 
9.0% of the sample increased rates, and increases were 
relatively small (about 15%), which meant that most 
of the truckers absorbed the extra costs. Of the carriers 
who did not change behavior, 69.8% indicated that their 
lack of change was due to “customer requirements”; that 
is, customers did not want to receive deliveries during off 
hours. There was almost no change in facility use. These 
results show that truckers are the weakest players in that 
they cannot change customer demands and they cannot 
pass on the costs to the customers. Holguín-Veras noted 
that London experienced similar results for its time-of-
day pricing initiative. He concluded that such pricing 
schemes would have to charge exorbitant fees to bring 
about a change in behavior.

Holguín-Veras explained that there is a market failure. 
Markets typically find the most efficient outcome, but 
when they do not, public sector intervention is needed. 
OHDs are beneficial to society on numerous fronts. They 
have huge environmental benefits because they result in 
less pollution, and carriers as well as regular-hour trav-
elers (cars, buses, and trucks) all benefit by spreading 
deliveries to off hours. Although noise of delivery can 
be problematic, new research and development (such 
as the PIEK program in the Netherlands) have resulted 
in quieter vehicles and handling equipment. The main 
disadvantage of OHD, however, is that receivers accrue 
additional costs if they do not already have nighttime 
staff or cannot support unassisted nighttime delivery. 
The market failure in this case is that the savings that 
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carriers gain through OHD is not large enough to com-
pensate for the receivers’ costs. The solution, therefore, is 
either to compensate receivers for their additional costs 
or to develop technologies or systems that allow receiv-
ers to accept OHD at lower costs. 

With funding from the U.S. Department of Transpor-
tation (U.S. DOT), a pilot test was conducted to assess 
OHD performance. The project had five interlocking 
components. First, it required demand modeling, behav-
ioral, and economic components, which included analy-
ses of the most promising industry segments to target in 
the pilot and to analyze freight trip generation data. Sec-
ond, the technology component included using Global 
Positioning System data to assess performance. Third, 
the network modeling component included a meso-
scale traffic model to assess local impacts and a regional 
model to assess networkwide impacts. Fourth, industry 
and agency outreach was needed to get feedback from all 
involved. Finally, Holguín-Veras conducted a small pilot 
test, which turned out to be very cumbersome.

Results from satisfaction surveys after the pilot test 
showed very favorable results. Vendors were happy, 
and participating drivers felt less stress and experi-
enced fewer problems with congestion, parking, or 
travel speeds. The time needed to deliver goods and 
complete the route was reduced, and their feeling of 
safety improved. Indeed, average travel speeds more 
than doubled and service was more than three times as 
fast. At the end of the pilot, however, all of the receiv-
ers doing staffed OHD reverted back to regular hours, 
while almost all of the receivers doing unassisted OHD 
remained in the off hours. The receivers who stayed 
with OHD said their main reason for staying with the 
program was the reliability of OHD.

The economic impacts of the project revealed that 
implementing OHD policies in Manhattan leads to

• Travel time savings to all highway users of approxi-
mately 3 to 5 minutes per trip,

• Travel time savings to carriers that switch to off-
hours of about 48 minutes per delivery tour, and 

• Potential savings in service times (per tour) in a 
range of 1 to 3 hours. 

Depending on the extent of the policies, economic sav-
ings are between $100 and $200 million per year in 
travel time savings and pollution reduction.

In short, the pilot was a big success and was reported 
widely in the press. Time magazine listed the OHD proj-
ect as a “Top 10 Ideas” project on March 25, 2013, and 
New York City adopted OHD as part of its sustain-
ability strategy. Furthermore, in June 2012, the Federal 
Highway Administration and the U.S. Environmental 
Protection Agency (EPA) issued $450,000 in grants for 
small- to medium-sized cities to implement off-hours 

goods movement and delivery programs based on the 
New York City pilot. Numerous cities such as Boston, 
Massachusetts; Washington, D.C.; and Atlanta, Geor-
gia, are considering OHD programs.

Ongoing work after the pilot includes funding pro-
vided by the U.S. DOT and its Research and Innovative 
Technology Administration for a larger implementa-
tion project that focuses on enabling unassisted deliver-
ies, namely technologies and systems that enable OHD 
without the need for staff at the receiving business and 
that address the liability concerns of receivers. The 
funding also targets large traffic generators: those large 
buildings that generate hundreds of truck trips a day. 
There are about 56 such buildings in New York City, 
and they generate 4% of truck traffic in the city. Add-
ing in large establishments increases that number to 8% 
of truck traffic. These large establishments could imple-
ment OHD very cost effectively without inconvenienc-
ing receivers. One technique to enable unassisted OHD 
is that of “virtual cages” in which electronic sensors 
identify the delivery driver, record the times of access, 
and limit access to those areas where the driver needs 
to be. 

The chief conclusions of the project were that remov-
ing the constraints imposed by receivers (either by pro-
viding financial incentives or by using unassisted OHDs) 
works because it is more effective than freight road pric-
ing and because it benefits all parties: regular-hour trav-
elers, the environment, the business community, and the 
participants in OHD. Noise impacts can be mitigated 
by electric trucks and low-noise truck technologies and 
practices. OHD also has political appeal because it is 
implementable as a voluntary program.

Recommendations for Research

Holguín-Veras ended his session by listing areas of 
research needed. These research areas, which mirrored 
the eight intervention areas mentioned earlier in his pre-
sentation, are as follows: 

1. Infrastructure related, 
2. Traffic management,
3. Logistics management, 
4. Vehicle related, 
5. Pricing and taxation, 
6. Demand management, 
7. Land use management, and 
8. Governance. 

Infrastructure-related research could include freight 
demand modeling, behavior, economics, and game the-
ory. Research Areas 2 through 5 above could include 
traffic models, consideration of tour behavior, eco-
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nomics, and policy. Research Areas 5 through 7 could 
include freight demand modeling, behavior, consider-
ation of tour behavior, economics, and policy. Finally, 
governance-related research could include studying 
governance structures and multistakeholder decision 
making. 

QuestIons And AnsWers

Cathy Macharis liked the different perspectives of stake-
holders, which is exactly like the multiactor, multicrite-
ria analysis (MAMCA) method. The global city logistics 
performance index could include the point of view of 
different stakeholders in assessing city efficiency.

Crainic agreed the MAMCA tool would be a great 
tool to use. As an operations research person, he would 
add people to the equation and play with the number of 
stakeholders and their objectives to build in flows and 
feed the model. 

Birgit Hendriks said she was a big fan of Holguín-Veras’s 
OHD solution and asked who “sold” the solution to the 
establishments.

Holguín-Veras replied that effecting changes in behav-
ior is difficult, and there is much inertia. New York City 
was fortunate to have a commissioner who has been sup-
portive. In his own opinion, Holguín-Veras said, incen-
tives are needed. New York City has existing incentives 
to encourage economic development, as well as to reduce 
energy use. About $200 million in incentives is avail-
able, so nighttime deliveries or other sustainable activi-
ties could be part of these efforts. Similarly, the EPA has 
the SmartWay program to incentivize replacing truck 
engines with more efficient, less polluting ones. Night-
time deliveries would solve a host of problems, reducing 
traffic during daytime hours and all the externalities that 

come from them. Environmental benefits would accrue 
to the whole network, not just Manhattan. 

Edoardo Marcucci said he liked Holguín-Veras’s 
approach and the need to understand behavior. He asked 
which analytical tools and methodologies Holguín-Veras 
used in the study to understand behavior. 

Holguín-Veras replied that he conducted a lot of basic 
research and modeled interactions of carriers and receiv-
ers and the economic conditions to allow OHD to work. 
He conducted in-depth interviews and focus groups and 
used game theory to gauge which industry segments 
would be most inclined to participate. Incentives help 
effect behavior change. Participating companies gained 
public relations goodwill. He is now consulting with 
hotel properties in Manhattan and said that companies 
need to be rewarded for their good behavior. Companies 
who have a trusted vendor were the most likely to par-
ticipate in OHD, he said. 

Ken Button followed up on the comment about behavior 
change, asking why the private sector did not participate 
more in these seemingly win-win solutions.

Holguín-Veras replied that it took some years for him 
to understand this issue. Markets want the most efficient 
outcome. Analysis of OHD shows that it is more efficient 
than daytime delivery. So why don’t companies do more 
OHD? Holguín-Veras concluded that it has to do with 
the market fee that receivers have to pay. In OHD, they 
need staff in the off hours to receive the delivery. Because 
receivers are in a position to dictate when deliveries will 
come, they do not choose OHD because they do not 
want the added expense of nighttime labor. Carriers 
save money through OHD, but these savings are too low 
to compensate for the cost increases to receivers. OHD 
benefits society, so there would be an overall benefit if 
receivers did not have to pay the increased costs.
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bArrIers And constrAInts

Birgit Hendriks

Birgit Hendriks began by showing slides in Dutch from 
Henk Diepenmaat because she wanted to pique attend-
ees’ interest about his work. His slides showed freight 
movements from medieval times.

In modern times, she said, we need to solve the col-
lateral damage issues of freight movement and need a 
multiactor process for management. Actors cannot only 
make decisions within their own systems, because that is 
only one level. Researchers and companies need to talk 
to each other and build a new system together. Freight 
transportation needs to satisfy three needs: to be both 
effective and efficient but also to take societal needs into 
account. Thus, Hendriks urged, political actors need to 
be involved, too, and not just U.S.-EU actors, but other 
stakeholders as well.

Case Study: Binnenstadservice

Hendriks described the Binnenstadservice concept, 
which is a collective warehouse used by small-end 
receivers, namely small retailers, offices, and cafés and 
restaurants. These receivers send a change of address 
to their suppliers, asking that the goods be delivered to 
the collective warehouse rather than to their individual 
establishments. Carriers deliver goods to the Binnenstad-
service warehouse, regardless of who the individual end 
receiver is. Binnenstadservice receives the goods, signs 

the papers, and bundles the goods to deliver them effi-
ciently to the individual receivers. The concept is end 
receiver–driven and was organized bottom up. Reverse 
logistics are included in the Binnenstadservice service. 
The service uses clean trucks to make deliveries to the 
end receivers. The focus is on small volumes that go to 
many receivers, not full truckloads that would go to one 
end receiver. Consolidation of multiple end receivers 
reduces the number of trucks that have to make deliver-
ies, and it also reduces the number of trucks that would 
be associated with reverse logistics.

Binnenstadservice began with one city, but the orga-
nizers realized that to survive after the subsidy ended, 
they would need to expand to other locations. Binnen-
stadservice is organized as a franchise operation now 
and receives no subsidies. The next step is to expand to 
every city in Europe to build a Europe-wide network. 

The system currently has 1,000 suppliers, 60% to 
70% of whom are from somewhere in the EU, so Bin-
nenstadservice needs one EU phone number for simplic-
ity. For Binnenstadservice to work effectively, all cities 
have to be accessible in the same way and during the 
same hours so that trucks can make deliveries anytime. 
The system would not work if one truck could enter one 
city but not another. There has to be a spot in every city 
where a truck can unload.

The Binnenstadservice concept operates at three lev-
els, with “tree-level coordination” warehouses. At the 
local level are inner-city service centers that city entre-
preneurs use as their delivery address. The consolidation 
work is done at this level, as small deliveries from dif-
ferent chains come together. Thus, the inner-city service 
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center coordinates the last mile. At the national level is 
BS Netherlands. All local service centers use the same 
information technology (IT) system, particularly for 
invoices, administration, and financial flows. BS Neth-
erlands services the national shippers in their wish to 
supply their inner-city customers in a sustainable way. 
Finally, at the European supply chain level, is Eco2City 
Europe. The goal of Eco2City is to connect every city in 
Europe through one European platform. BS Netherlands 
is now working with Citydepot Belgium and Citylogistik 
Denmark to form Service2City, which will grow in the 
coming years as other European countries follow. The 
current focus is on coordinating freight and information 
flows. The financial flow will follow later.

Eco2City partners are expected to operate collective 
warehouses and act in the interest of all stakeholders, 
with a focus on the end receiver. There is a uniform IT 
system for booking and invoicing, and operations con-
form to European “general conditions.” The focus is 
on socially responsible and sustainable delivery, such as 
clean transport. 

For research on the impacts of Binnenstadservice on 
shippers and carriers, Hendriks called on Hans Quak, 
who presented results of a study by TNO, an indepen-
dent research organization in the Netherlands that ana-
lyzed whether the Binnenstadservice could be expanded 
to other cities. The results showed that it could be 
expanded because the service solved stakeholders’ prob-
lems. The Binnenstadservice solves problems for carri-
ers as well as shippers by giving them just one drop-off 
point. 

The TNO study ran four scenarios, calculating the 
effects of the Binnenstadservice service for two shipper–
carriers. In the first scenario, no Binnenstadservice was 
used. In the second scenario, six cities used Binnenstad-
service; in the third scenario, 20 cities were used; and 
in the fourth scenario, 41 cities used Binnenstadservice. 
The subjects of the study were TWI, a network of travel 
agencies that receives small-volume deliveries; and Lek-
kerland, a convenience store chain. The results of the 
four scenarios for TWI and Lekkerland showed signifi-
cant cost and time reductions compared with no Bin-
nenstadservice for these shipper–carriers. Reductions 
of distance, time, costs, and CO2 emissions of approxi-
mately 5% were achieved by both TWI and Lekkerland 
in the six-city scenario, 15% in the 20-city scenario, and 
up to 25% for TWI in the 41-city scenario. Rather than 
using one roundtrip that takes 2 hours to get to the next 
city, the goods for three roundtrips could be consoli-
dated into one vehicle. 

Explaining the wider effects, Quak said considerable 
savings were achieved per delivery when a Binnenstadser-
vice branch was used. In particular, 48% to 72% fewer 
kilometers were driven, saving 60% to 70% of time and 
reducing costs by 58% to 71% and CO2 emissions by 

47% to 71%. The variation in these savings was due to 
the types of deliveries, round-trip length, the number of 
kilometers between the city and the carrier’s distribution 
center, and the number of deliveries in each city. 

TNO concluded from the study that Binnenstadser-
vice differs from other initiatives because of its focus on 
a value proposition for all stakeholders. All actors profit 
from Binnenstadservice. In particular, local authorities 
benefit through improved quality of the public space and 
cost savings due to bundled deliveries. Receivers benefit 
from reverse logistics and value-added logistics. Shippers 
benefit from the convenience of a consolidated transport 
order (called a “green order”). Carriers benefit because 
of a single drop-off point. Finally, inhabitants benefit 
because of improved quality of the public space. Growth 
of the Binnenstadservice network into Europe creates 
opportunities for shippers and carriers to reduce costs, 
time, and emissions. Binnenstadservice is one of the solu-
tions that organizes city logistics to be more sustainable, 
TNO concluded.

Barriers and Constraints

Hendriks thanked Quak and continued the presentation 
by explaining the barriers and constraints encountered 
when implementing Binnenstadservice. She noted that 
when she first proposed the Binnenstadservice solution, 
she was not aware of the full picture of city logistics. She 
saw the local problems that needed to be addressed and 
worked with stakeholders in just one city, with everyone 
sitting around the table working on the solution together. 
As Binnenstadservice began to scale up to multiple cities 
in the Netherlands, it received negative press because the 
concept was perceived as local governments subsidizing 
a transport competitor. In fact, however, Binnenstadser-
vice only does the warehousing, not the transport. The 
transport is outsourced to a carrier who delivers from the 
local warehouse to the shelves or to the end consumer. 
However, there was resistance. Indeed, transition always 
brings resistance, Hendriks said. The trick is to find out 
where, when, how, and who is resisting. Carriers may 
be resisting because of an unwillingness to change their 
logistical “ways of doing business” or because they think 
they earn more money by doing it the old way. Another 
barrier that Hendriks found was the “macho man cul-
ture” in logistics, in which actors believe “I can do it 
myself.” Instead, Hendriks believes that actors should 
be concerned with sharing, respecting, serving, trust, and 
social responsibility.

Another constraint Hendriks identified was an eager-
ness for “quick wins” and the attitude that “we’ve tried 
them all and they didn’t succeed.” There was reluctance 
to be patient and go for the “slow food” (i.e., a longer-
term process). An additional constraint was a disbelief, 
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both in the market and among researchers, about the 
financial sustainability of the Binnenstadservice solution. 
Indeed, 106 other initiatives had all failed, but Binnen-
stadservice recently celebrated its 5-year anniversary and 
operates without subsidies. Finally, Hendriks saw con-
sultants as a barrier if they did not want solutions but 
wanted the inefficient status quo so that they could keep 
earning money from their advisory services.

Remarkably, Hendriks said, there were no barriers 
or constraints from local governments, establishments, 
inhabitants, or end consumers. Most of the cities were 
great ambassadors of the program. Local shopkeepers 
and restaurants did not offer barriers other than simply 
wanting to only pay their fair share. Local inhabitants 
supported the idea because of improved traffic safety and 
reduced noise. Finally, end consumers loved the idea of 
more sustainable distribution, Hendriks said, and they 
wanted it to be used more widely. 

Recommendations for Research

Hendriks offered four areas for further research. The 
first area is organizational and behavioral change around 
new logistics systems: How can carriers and shippers be 
motivated? The second area is to research the impacts 
of a European cooperative network of urban freight 
service points on European shippers. The third research 
area would look at these impacts on American shippers. 
Finally, further research could be done on the transfer-
ability of the Binnenstadservice solution. The solution 
worked because it was in the interests of all the stake-
holders. Could this process work in the United States?

opportunItIes For publIc  
polIcy InterventIon

Ian Wainwright

Ian Wainwright spoke about the London approach to 
public policy intervention, focusing on the example of 
the London Olympic Games in 2012 and building on 
that legacy. He began by saying that Transport for Lon-
don was not just double-decker buses and the under-
ground subway system. London Transport includes 
these, of course, but it also includes rail, overhead cable 
cars, bikes, light rail, river service, and traffic lights. 

The London Context

Wainwright described the political landscape of London, 
which is complicated by the existence of 33 boroughs, 
including the Corporation of London. Boroughs have 

wide-ranging powers and responsibilities over planning, 
waste, traffic, and environmental health issues such as 
noise levels. There is potential for some harmonization 
and standardization across these boroughs, Wainwright 
said.

In London, 88% of all freight by weight comes by 
road, 5% by rail, 5.8% by water (river and canals), and 
1.2% by air. On a typical weekday in London, 281,000 
journeys are made delivering to 290,000 businesses and 
8.2 million residents. In total, 13 million kilometers are 
traveled per day, and 80% of this traffic takes place 
between 6 a.m. and 6 p.m. Freight comprises 16% of 
London’s road traffic (compared with 1.7% for buses) 
and employs 5% of London’s workforce. Road trans-
port produces 24% of CO2 emissions in London. Wain-
wright added that London’s population is once again 
growing, which will only add to the problems, and he 
questioned why 80% of deliveries had to take place from 
6 a.m. to 6 p.m. 

The traditional approach to policy intervention is 
complicated by the borough structure, in which each 
borough can set its own policies on parking restrictions, 
loading times, and so forth. Given the 33 boroughs, one 
street could be subject to different controls as it moves 
through different boroughs, which causes confusion for 
operators. On one street in London, nine sets of regu-
lations apply. Furthermore, some streets allow off-hour 
delivery (OHD), and some do not. In addition, the single 
yellow line and double yellow lines indicating park-
ing and the markings indicating loading and unloading 
restrictions differ widely among jurisdictions; these dif-
ferences have resulted in five million parking violations 
issued in 2011 and 2012.

Interventions: Congestion Pricing and the  
Low-Emission Zone

Wainwright discussed two policy intervention schemes 
implemented in London: congestion charging and the 
low-emission zone (LEZ). The congestion-charging 
program was introduced in 2003. Initially a £5 daily 
fee was charged for all traffic moving into Central Lon-
don between 7 a.m. and 6 p.m. This fee is currently 
£10 according to Transport for London’s website. The 
penalty for violation was £130, and the overall goal of 
the scheme was to improve the environment and safety. 
The results of the scheme showed a reduction in general 
traffic, but freight still needed to move, so the scheme 
reduced general traffic more than freight traffic. Also, 
congestion overall did not improve much because some 
road space was reallocated to make more room for 
cyclists and pedestrians in the downtown area.

The LEZ was introduced in 2008 and increased in 
scope in 2012. The scheme was not intended to be a 
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big financial success, but it has eliminated 28 tons of 
particulate matter. The Mayor of London is considering 
designating an ultra-low-emission zone to get even lower 
emissions.

London Freight Plan

In contrast to the traditional approach to policy interven-
tion, which focused just on engineering and enforcement, 
the London approach has added a third tool, behavior 
change, to the traditional “engineer and enforce” duo. 
The approach involves research and data gathering to 
create a draft plan that, after consultation, becomes a 
London Freight Plan that identifies a program of work 
for Transport for London in conjunction with the local 
boroughs.

The London Freight Plan for sustainable freight dis-
tribution includes a fleet operator recognition scheme 
(FORS), delivery and servicing plans, and construction 
logistics plans (see www.tfl.gov.uk/freight). Fleet opera-
tors are recognized for emissions reductions, safety, com-
pliance, and best practices, all with the goal of improving 
fleet standards. To date, 2,000 operators are involved in 
the recognition scheme, from small single-vehicle opera-
tors to DHL and TNT, who want to have their depots 
accredited. Transport for London itself is a procurer of 
goods and services, particularly for large construction 
projects, and it ensures that anyone delivering to Trans-
port for London is demonstrating good practice. Other 
cities have adopted some of the freight plan proposals. 
For example, Newcastle (UK) is implementing FORS, 
and Brussels is currently considering implementation of 
delivery and servicing plans. 

Freight Plan for the London Olympics

Wainwright moved to a discussion of the 2012 Olympic 
Games, which was the world’s largest peacetime logisti-
cal event, comprising representatives from 203 countries 
and an Olympic Family of 55,000 people that included 
athletes, officials, and media. Over 8.5 million tickets 
were sold. Clearly, such large scale creates huge road 
and passenger transport challenges, and London offi-
cials evaluated the logistical implications of hosting the 
Games and knew they would have to make sure all the 
shops, restaurants, hotels, and so forth were kept sup-
plied during the 2 weeks of the Games. In conducting 
this evaluation, London realized there was no single 
source of information, and little available second-hand 
information from previous Olympic host cities like Syd-
ney and Vancouver, about how to manage the challenge. 
They worked out a plan for controlling the impact that 
the Games would have on transport for 6 weeks in 2012. 

Transport for London created a Road Freight Pro-
gram for industry describing the issues, solutions, and 
actions of how deliveries would be made during the 
Games. The program included discussions with indus-
try in “freight forums,” which included large carriers 
like UPS and DHL, big construction and waste removal 
firms, and regulators and representatives from the local 
boroughs and national Department for Transport. 

The Road Freight Program included an advice pro-
gram to reduce, retime, reroute, or revise delivery modes. 
An awareness campaign comprising leaflets, posters, 
radio advertisements, one-on-one meetings, workshops, 
and e-mails was also part of the process.

The Road Freight Program worked well, as shown by 
data from the Transport for London’s network of traffic 
cameras, which showed retiming of freight traffic, par-
ticularly large (over 3.5 tons) vehicles, entering and leav-
ing London. The proportion of truck traffic in daytime 
hours during the Games was 31% during the Olympics 
and 35% during the Paralympics, compared with 39% 
in the summer of 2011. The biggest increases of freight 
traffic were between 8 p.m. and 6 a.m.

Lessons from the Games show the value of political 
and industry engagement, especially with the construction 
sector and across Transport for London, the London bor-
oughs, and London councils through the freight forums 
to understand needs, identify specific points of contact, 
investigate best practices, remove barriers, and sell the cul-
ture of behavior change. Direct engagement between reg-
ulators and freight operators above the transport manager 
level, to real decision makers, was of great value. Talking 
industry language (i.e., cost and service rather than less 
direct terms about air quality) also helped get industry 
attention and buy-in to the concept of retiming deliveries, 
reconfiguring routes, and collaboration. OHD, consolida-
tion, and revised delivery modes were all used. Finally, 
explaining freight and logistics in the media helped cus-
tomers to understand the nature of their own supply 
chains and led to more “conscious procurement,” such as 
bulk ordering or preordering. One of the lessons learned 
was that 35% of goods delivered to a building might come 
from individuals ordering online for personal use but ask-
ing for office delivery rather than home delivery.

The Games provided a burning platform (i.e., a “do 
or die” situation) for business and local authorities alike. 
Businesses could see impacts on costs, service, reputa-
tion, and delivery reliability, while authorities could see 
negative impacts on air quality, congestion, cyclist and 
pedestrian safety, and journey time reliability. Although 
the Games were a one-time event, the reality of London’s 
growing population (1.25 million more people by 2031) 
and economic development (750,00 more jobs and a 
15% rise in demand for goods and services coupled with 
a 10% decrease in road space availability) show that the 
need for planning for freight will continue in the future. 
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Going forward, Wainwright said, the three key ele-
ments to address in a revised freight program are to

• Reduce the traffic impact of freight on the road net-
work, reducing peak activity and minimizing the conges-
tion resulting from deliveries and freight traffic flows, in 
balance with other road users; 

• Reduce the impact of freight on the environment, 
improving overall air quality and reducing noise attrib-
utable to freight; and

• Increase the levels of compliance and safety, spe-
cifically reducing the potential for impacts or collisions 
involving freight vehicles. 

These three elements are things with which everyone can 
agree, along with the use of key performance indicators 
to measure performance.

The work topics to achieve the outcome of safer and 
more efficient deliveries involve logistics efficiency, as 
well as doing the right things for safety and the environ-
ment. Lessons from the changes made during the Games 
show that it is possible to reduce the impact of road traf-
fic through a variety of measures, such as consolidation, 
conscious procurement, or by changing the mode from 
truck to rail, water, bike, or walking. Two other lessons 
from the Games show that it is possible to retime freight 
activity, particularly away from the peak times, and to 
make more use of the transportation network 24/7 and 
to switch to OHD. Third, it is possible to maximize 
efficient journey planning, ensuring practical routing 
of freight activity (both heavy goods vehicles and vans) 
and dealing with issues around the loading location to 
increase compliance and minimize parking tickets (pen-
alty charge notices) for operators.

A new team in Transport for London is looking for 
logistics efficiency and is planning interventions in cer-
tain areas or events such as during the London Bridge 
redevelopment. These interventions require consistent 
messaging to shippers and carriers, as well as joint con-
versations to share information. This information will 
be supplemented by the work focusing on increasing the 
safety of the industry, particularly for vulnerable road 
users such as cyclists.

Future Policy Interventions

Current policy direction includes a roads task force, a 
cycling vision to increase the numbers of cyclists and 
offer greater levels of safety, and an ultra-low-emission 
zone. The cycling lobby is powerful in London and is a 
political issue because bicycle fatalities and even mere 
accidents become major news stories. There were 16 
cyclist fatalities in 2011, nine of which involved heavy 
goods vehicles, mainly construction vehicles. Politicians 

do not want to deal with these kinds of accidents and 
fatalities. The questions around the ultra-low-emission 
zone include defining its boundaries and defining what 
“ultra low” means. 

Transport for London’s tasks include data gathering 
and modeling, reviewing existing regulations and restric-
tions, cyclist safety, off-hour activity, electric vehicles, 
logistics, and land use. In particular, Transport for Lon-
don will look at how much freight is moving, what the 
regulations are, and what the perceptions of players are 
in a number of key locations. They want to deliver for 
industry so that industry players remain involved. 

Opportunities for Research

Wainwright concluded by identifying research gaps and 
opportunities for research. The first opportunity is for 
quantification: 

• Which policy lever should be pulled? What will  
happen? 

• If a city bans trucks, what effect does it have on 
safety? 

• What happens to the bottom line—the costs of 
goods and services—as a result? 

• If a new policy is implemented, what are the  
consequences?

Other gaps in research include not knowing what is mov-
ing where and when, and who is controlling the activity 
(shipper, receiver, regulators, or residents’ fears). More 
research also needs to be done on light-goods vehicles 
and vans, as well as on home-delivery models that resi-
dents will support. Finally, the policy impacts (general 
traffic versus freight) on safety, emissions, and costs are 
another area for research. 

sessIon suMMAry 

Chelsea (Chip) White

Chip White wrapped up the session with a recap of the 
talks and offered general comments from the session 
overall.

First, White said, Téodor Crainic talked about mea-
suring efficiency and inefficiency in urban freight trans-
port and discussed what is measured and what should 
be measured. He discussed costs and profits and perfor-
mance measures, such as on-time and same-day deliv-
ery, as well as service reliability. Crainic also presented 
the negatives of inefficiencies, namely congestion, which 
affects mobility; emissions and overall pollution and 
noise levels that compromise city livability; and safety 
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issues such as fatalities and injuries, which are both per-
sonal and community costs. Crainic called for integrating 
planning and advisory activities with research activities 
and data collection. 

Crainic further identified many needs for efficiencies. 
In cities, there is simply not a lot of extra space for prod-
ucts and waste, and there is a high cost of “building out” 
of congestion. Although Crainic did not talk much about 
the high cost of building out, White said, it is one of the 
differences in urban logistics that sets it apart from non-
urban logistics. 

Despite all the inefficiencies of urban logistics, how-
ever, there are many opportunities to move from inef-
ficient to efficient operations. One such opportunity is 
using real-time congestion information, but there is a 
challenge in balancing the competing needs of reducing 
the number of vehicles and miles traveled while maintain-
ing the ideal of just-in-time delivery due to high inven-
tory costs. Coordination and consolidation are required. 
Crainic also talked briefly about the physical internet, 
using the virtual internet as a metaphor that illustrates 
the high value of universal standards.

Next, White summarized José Holguín-Veras’s pre-
sentation about opportunities for improving efficiency. 
Holguín-Veras offered examples of public-sector inter-
ventions to improve urban freight and identified research 
needs in this area. Holguín-Veras provided an in-depth 
example of the OHD project in New York City, which 
was both very successful and very challenging to imple-
ment. Could this example be replicated elsewhere?

Holguín-Veras also made the point, White contin-
ued, that current trucking practices are efficient from 
the private company perspective but are inefficient from 
a systems perspective. For example, surveys show that 
25% of truck trips are empty and only 20% to 30% 
of truck capacity is utilized. There is a need for more 
systemic efficiency, and increasing this efficiency would 
translate into more livable cities and a more productive 
economy. Much of the freight moved in urban areas 
is low density, requiring higher cubic capacity, which 
appears inefficient when a weight-based efficiency met-
ric is used. Just-in-time inventory policies in city logistics 
tend to drive down load factors and therefore decrease 
transport efficiency, but inventory efficiency and overall 
supply chain efficiency may offset these decreases. Pub-
lic policy needs to be aligned with societal and private 
sector goals. Logistics costs as a percentage of the U.S. 
gross domestic product (GDP) have declined since 1980, 
from 15% to 8% of the GDP, but the decline has come 
as a result of reduced inventory costs, not transportation 
costs, White said.

White then summarized the highlights of Birgit Hen-
driks’s presentation about barriers and constraints to 
efficiency. She described the Binnenstadservice concept. 
Does this service satisfy customer service levels, which 

may vary from customer to customer? Binnenstadservice 
is socially responsible and ecologically sustainable, but it 
may conflict with a firm’s business plan or competitive 
advantage. Again, such conflicts call for better alignment 
of societal and private sector interests, which forms the 
basis for suggestions for research.

In the final presentation of this session, White said, 
Ian Wainwright discussed opportunities for public policy 
intervention, sharing the very interesting lessons learned 
from the London approach to the 2012 Olympic Games. 
The presentation raised questions regarding quantifica-
tion, such as which policy levers to pull and who controls 
the activity. Policy affects safety, emissions, and costs.

White offered three areas of general comments on the 
session. First, the competitive landscape for retailers is 
rapidly changing, as are consumer demands. Hence, cor-
porate strategies must change and be better aligned with 
supply chain strategies. Moreover, retail is not the only 
industry in need of city logistics innovation.

Second, White identified two research gaps. The first 
gap calls for a better understanding of the impact of reg-
ulatory and policy intentions on the private sector (e.g., 
on supply chain and fleet efficiency). Case studies of 
innovations that have been implemented, along with the 
multiactor discussion that Cathy Macharis mentioned, 
help to inform this gap.

The second gap in research relates to IT applications, 
which are central to much of the discussion (e.g., the rap-
idly increasing reliance on fleet and enterprise value con-
tained in real-time big data as mentioned by 7-Eleven, 
UPS, Waste Management, and Wal-Mart). Big data calls 
for new analytic tools to determine the value of informa-
tion of new IT products and services at the planning and 
operational levels. Information flows are important, and 
in some cases information can substitute for inventory; if 
a shipper reliably knows the location of inventory at any 
given point in the system, less inventory overall needs 
to be held. Vendors know the cost of a service, but they 
rarely know the implications of the return on investment 
(ROI). Understanding ROI is vital to understanding the 
value of new ideas, White said.

QuestIons And AnsWers

Alison Conway asked whether decisions such as bike 
lanes were made at the whim of politicians, or whether 
freight had a seat at the table.

Wainwright replied that freight is more at the table 
than ever before. There is a greater recognition of freight. 
Politically, because of the work of cycling campaigners 
and bloggers, cycling has an influential voice.

Holguín-Veras remarked on the good idea of the Bin-
nenstadservice and that receivers had the power to force 
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change. He asked if there were other examples or ways 
to use the power of receivers to force change.

Hendriks answered that it was far more efficient to 
sell the idea to shippers than to individual receivers. By 
making the service delivery area larger (expanding it to 
all of the Netherlands) every single small retailer could 
be approached, but it wouldn’t have to be a cold call. It 
is easier to sell the idea at the top level, because if Bin-
nenstadservice has a national contract with the shipper, 
it just needs to see the shipper’s customer list in the cities, 
which Binnenstadservice then gives to its local franchi-
sees. The franchises can then contact the shopkeepers, 
retailers, and other establishments, and it is not cold-call 
selling.

McKinnon asked a question of Wainwright about plan-
ning for transport during the Olympics.

Wainwright answered that London Transport 
couldn’t influence every development because individual 
boroughs had jurisdiction to a certain level, but London 
Transport did talk with trade associations, mineral pro-
duction associations, and even the British Association of 
Funeral Directors. It was important to work together, 
both top down and bottom up.

Edgar Blanco asked Hendriks about how Binnenstad-
service handled the issue of liability for packaging or 
returns. 

Hendriks replied that they began by working with 
20 establishments, telling them, “Let’s try this for 2 
months.” It was about trust. Binnenstadservice had con-
tracts and was authorized to sign the transport papers. 
The shipment was in Binnenstadservice hands but owned 
by the retailer: retailers had to trust Binnenstadservice. 
Will stakeholders trust? “We had to just do it,” Hen-
driks said. By doing the 2-month trial, Binnenstadservice 
proved that the concept works.

Clarence Woudsma posed the question of committee 
structures and the influential behavior of certain actors, 
citing an example in which the most influential voice was 
that of the fire chief, because he had to have fire truck 
access. 

Wainwright replied that London Transport talked 
with industry. The conversation was at first limited to 
the time during the Olympic Games. After the Games, 
London Transport started freight forums to continue 
the conversation, and these were more open-ended dis-
cussions. London Transport’s goal was to stay one step 
ahead, thinking about questions before asking them. 
The London Transport team knew key players in the 
room from the Olympics discussions, such as DHL, 
and another player who delivered 70% of the food in 
London. The London Transport team prepared for the 
freight forums by identifying issues that would be impor-
tant to stakeholders. People have to stay in the room, 
Wainwright urged, and keep talking.

Hendriks added that she knows the problem of the 
fire chief from her days as a city manager, and that the 
fire chief is right: he must take care of the city’s citizens 
and be able to enter anytime, anywhere.

Another question posed to Hendriks centered on who 
pays for the last mile of delivery under the Binnenstad-
service business model. Shippers who outsource trans-
port have to pay the service provider anyway, so do they 
pay Binnenstadservice? 

Hendriks answered that yes, shippers who own or 
outsource have to pay, because it is the same box in both 
cases. Shippers have to hire a logistics service provider, 
but what differs is whether the shipper hires a third-party 
logistics provider to deliver 10 boxes to the inner city or 
to deliver just one box to a warehouse that does not have 
the time limits of inner cities. The benefit is that shippers 
can tender very simple orders rather than shipping to 
the inner city. Binnenstadservice sends an invoice at the 
national level to the national shippers. Shippers pay for 
the bundled delivery and the store pays for the reverse 
logistics. That is the business model. 

Alan McKinnon closed the question-and-answer session 
with a comment that city logistics has a certain amount 
of inertia, so sometimes it needs a shock to the system. 
The shock can be positive (like a sporting event such as 
the Olympic Games) or negative (like bad weather), but 
it can be used to motivate behavioral change.
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Review of Sessions
Areas for Possible Research

Andrea Meyer, Working Knowledge, Boulder, Colorado, USA, Rapporteur
Dana Meyer, Working Knowledge, Boulder, Colorado, USA, Rapporteur

The presentations and discussions during the sympo-
sium revealed a wide range of possible avenues for 
research. These diverse research interests and poten-

tial priorities can be grouped in several overlapping thematic 
dimensions such as scope, performance metrics, stakeholder 
behavior, cross-sectional studies, and longitudinal studies. 
For example, research could target specific performance 
measures along various social, transportation, or business 
dimensions. Research could also target stakeholder behav-
ior to better model freight demand and stakeholder response 
to proposed policies or urban logistics services. In addition, 
research could be cross-sectional in order to understand the 
diversity of urban logistics contexts and myriad strategies 
for providing dense populations with the goods they need. 
Conversely, the research might be longitudinal in monitor-
ing intentional as opposed to unintended changes in urban 
freight patterns. The presentations highlighted a wealth of 
potential data sources, and the discussions uncovered some 
open issues about potential research.

scope oF reseArch

Research could cover a wide range of scopes defined 
by either geographic dimensions or categorical dimen-
sions. Three dimensions for the geographic scope were 
mentioned during the event. The first dimension was the 
natural question of whether the research would focus 
solely on the United States and EU, or whether it might 
be broader. For example, Japan might provide useful 
examples for high-density city logistics; emerging market 
megacities could be a key area for seeing evolving new 

practices or applying urban freight logistics concepts. 
Second, some participants asked about the scope of the 
research in terms of the threshold city size or density: 
Should the research concentrate only on the largest cit-
ies, or should it also include smaller cities that face urban 
logistics issues as a result of having compact, historical 
cores? The third geographic scope dimension concerned 
the unit of analysis of the freight system; that is, whether 
the freight system is considered on a shipment, route, 
network, city, national, or global scale.

The participants also mentioned three categorical 
types of scoping dimensions. First, many of the talks 
implicitly focused on freight entering cities intended for 
consumption by the city’s population. However, some 
cities might face three other categories of freight move-
ments: production within the city, gateway movements 
at major ports, and transshipment flows. A second 
categorical scope dimension concerned the distinction 
between the transport function of urban freight and city 
logistics, which encompasses a broader array of func-
tions such as storage, distribution services, goods han-
dling, and delivery processes. The third categorical scope 
dimension was the scope of commercial sectors, which 
might be retail but could also include food service, office 
supplies, construction, service vans, and other nonpas-
senger, commerce-related vehicle movements.

understAndIng perForMAnce

Many implicit and explicit performance measures were 
discussed during the course of the symposium. One 
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category of performance measures was the environ-
mental and social metrics associated with the negative 
externalities of urban freight. These included measures 
such as congestion, CO2 emissions, particulates, noise, 
and safety. A second set of measures focused on the 
performance of the transportation activities with mea-
sures such as vehicle miles, ton-miles, capacity utiliza-
tion, empty miles, and so forth. A third set focused on 
business performance measures such as cost, level of 
service, and the extent to which the city logistics system 
enabled (or stymied) new strategies or business mod-
els. Some of these discussions led to the question of 
whether a global city logistics performance index could 
be created as an analog to the country-level logistics 
performance index. The as-yet undefined index would 
attempt to provide an aggregate insight into the overall 
performance of logistics within selected cities.

Research could assess different performance measures 
cross-sectionally, longitudinally, or in the context of an 
experiment in urban freight. Performance has a time and 
experimental dimension with the potential to measure or 
estimate the performance before a change, the expected 
level of performance, the actual achieved level, and a 
goal level. The choice of performance measure affects 
the relevancy of the research; public stakeholders might 
care most about environmental performance, and pri-
vate stakeholders might care most about business per-
formance measures. The choice of measures affects the 
data collection and models. 

understAndIng stAkeholder behAvIor

To the extent that stakeholder behavior influences the 
adoption and success of city logistics schemes, some par-
ticipants thought that research on stakeholder behav-
ior might provide insights. Participants noted the high 
cost of implementing urban freight schemes and the 
lackluster rate of success. One person explicitly asked 
how research could change decisions and actions. Some 
participants noted that the diversity of stakeholders on 
the playing field, both on the government side (multiple 
jurisdictional levels and different departments of govern-
ment) and on the private-sector side (e.g., the competing 
needs of shippers, carriers, and shipment recipients), cre-
ates complex interactions and outcomes.

The talks and discussions cited many elements of 
stakeholder behavior that could be studied. First was the 
willingness of members of the private and public sectors 
to invest in new schemes. Second was the tendency of 
stakeholders to block proposed schemes and any mea-
sures that overcame those objections. Third were com-
pliance issues, either with the law (e.g., double-parking) 
or with company policies and decisions (e.g., driving the 
company-optimized route). Issues of incentives, prefer-

ences, needs, constraints, and flexibility might help elu-
cidate why each party acts as it does.

cross-sectIonAl studIes

Research could measure a wide range of independent 
or codependent variables that affect the performance 
of city logistics systems or the behavior of stakeholders. 
The performance of the system or behavior of stakehold-
ers might be a function of a large number of variables. 
Cross-sectional studies could help elucidate possible 
explanations for what has worked and what has failed. 
The choice of variables affects data collection, modeling, 
and the applicability of the research across cities, busi-
nesses, and countries.

These cross-sectional variables can be grouped into 
four categories. The first category is the attributes of 
the city itself (e.g., scale, population, demographics, 
economic intensity). The second category is infrastruc-
ture attributes (e.g., road and parking capacity of the 
network), and the third category concerns business attri-
butes (e.g., business classification, delivery frequency, 
delivery density, volume of deliveries, business strategy). 
The fourth category is vehicle attributes (e.g., capac-
ity, speed, size, fuel consumption, noise), which might 
change as a result of technology, regulations, or business 
imperatives.

longItudInAl studIes

Longitudinal studies could focus on trends affecting 
city logistics, the effects of specific interventions, or the 
natural daily, weekly, and annual cycles. Participants 
mentioned at least four types of longitudinal issues. 
One category of studies might look at the changing con-
sumer habits of recent decades (e.g., the shift toward 
fresh foods, smaller package sizes, and home delivery). 
A second category of longitudinal studies might consider 
changes in company strategies (e.g., just in time, mul-
tichannel, smaller-format stores, new markets). A third 
category could be changing public-sector priorities (e.g., 
urban planning priorities, CO2 goals, or revenue require-
ments), and a fourth might be changing land use patterns 
(e.g., distances trucks travel due to high city costs, park-
ing, clustering or dispersal of retail outlets, or road use 
designations).

dAtA sources

Many talks described data sources that have been used 
or could be used for research in this area. Research could 
use qualitative data such as case studies (of successes and 
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postmortems), literature reviews, and stakeholder inter-
views. Research could also use quantitative data such as 
survey values, business data, and sensor data. Private-
sector representatives at the event said businesses may 
be willing to share their data under appropriate terms. 
Such data could provide fine-grain data on orders and 
shipments for selected companies. Automated sensors 
could provide a wealth of data that might come from 
vehicle GPS data, road sensor data, and road-monitoring 
camera data.

open QuestIons

Over the two days, some deeper questions arose that 
could affect research priorities and methods. For exam-
ple, lively discussions highlighted a potential core chal-
lenge in researching urban freight; namely, picking the 
appropriate level of model complexity. Some participants 
argued for simpler models as being good enough, easier 
to communicate, and having comparatively straightfor-
ward data needs. Others felt that more complex models 
may be required to understand the complex feedback 
loops of actions, reactions, and counterreactions among 
the private and public players in the space. Aggregated 
models may miss too many of the details that contribute 

to pollution, congestion, high logistics costs, and poor 
delivery service.

A second open question concerned the required depth 
of sampling. On the one extreme were comprehensive, 
but relatively expensive studies such as the French urban 
studies. Such studies can play a role in building sophis-
ticated models, but the cost of the research limits the 
number of cities where the study might be replicated and 
limits the frequency of replication for assessing changes 
in patterns of city logistics. At the other end of the spec-
trum were smaller-scale studies that might not have the 
statistical power to create conclusive evidence but might 
be sufficient to show that the results of a larger study 
apply in a new city or urban freight transportation sce-
nario. Simpler studies might be more widely or more fre-
quently conducted.

Finally, some of the discussions touched on the philo-
sophical issues of the multifaceted roles of the researcher. 
Although researchers’ primary role might be to create 
new knowledge through basic and applied research, 
some researchers felt that this is not their only role. As 
educators and communicators, researchers can act as 
a bridge between the private and public sectors. These 
additional roles might influence research priorities, the 
application of research results, and the social and com-
mercial benefits of research.
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Opportunities for Collaboration
Concluding Observations

Robert E. Skinner, Jr., Transportation Research Board, Washington, D.C., USA, presiding

Robert E. Skinner, Jr., kicked off the final session 
of the symposium with two questions:

• Do we need to have more interaction among 
researchers? 

• Do we need institutional collaboration?

Lance Grenzeback said he heard two themes on which 
there was interesting research to be done. He noticed 
two cultures: an academic culture and a private-firm 
culture. Academics are interested in network analysis 
and in the system—the average truck flow, not the indi-
vidual trip—but private firms consider trip-level data to 
be important. He noted that in the successful projects 
mentioned, such as the Binnenstadservice and Holguín-
Veras’s off-hour delivery project in New York City, the 
project planners brought together people from the aca-
demic and private sectors, as well as people represent-
ing the political view. Painting a picture of the structure 
and dynamics of those academia–industry–policy part-
nerships would be interesting.

Rolf Schmitt noted that two subjects were missing. 
The first missing subject was the whole issue of truck 
routes in cities, which he said were a “blood sport”: a 
battle between community and interstate commerce. 
The broader question of this subject is that of managing 
vehicles in downtown areas. Some work has been done 
on this, but more needs to be done. The second subject 
Schmitt mentioned is that of how to best integrate urban 
logistics into land use planning.

Vikenti Spassov proposed the European Cooperation in 
Science and Technology (COST) as a model for coopera-
tive research among members from different countries and 
suggested looking at www.cost.eu/ for more information. 

José Holguín-Veras commented that the objective of this 
meeting was to foster cooperation. Many attendees of 
this symposium were from universities, and it is impor-
tant to create opportunities for international collabora-
tion in this area. The National Science Foundation (NSF) 
provides models and projects specifically aimed at joint 
funding of projects, he said.

Skinner agreed with the need to remove some of the 
barriers to international cooperation and to provide 
some incentives in existing projects and explore joint 
funding mechanisms.

Edoardo Marcucci pointed out the need to encourage 
international cooperation and proposed creating a glos-
sary that would define “city logistics” so that researchers 
understand its scope and boundaries. Second, to alleviate 
the problems of data collection that result in data that 
cannot be compared with data from other sites, Mar-
cucci proposed finding common basic indicators when 
collecting data so that the data could be shared.

Lanfranco Senn said the one of the results of the sym-
posium’s two days was the knowledge that participants 
gained from each other. The question is how to maintain 
that path. The answer is to pick some issues and accu-
mulate our knowledge, because research is a cumulative 
process. In the area of data, administrative data are less 
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costly to obtain, and a glossary of definitions would be 
useful.

Skinner mentioned the idea of “twinning” on research, 
with a researcher on each side of the Atlantic working on 
an issue.

Genevieve Giuliano supported Holguín-Veras’s point 
about facilitating or incentivizing more collaborative 
research, because otherwise the barriers to such col-
laboration win out. She proposed identifying the value 
added that international research can generate. She men-
tioned that 50 years of research on travel behavior iden-
tified that the principles that drive travel behavior (i.e., 
the basic motivations of travel) are the same regardless 
of location. Institutions and policy both play a role in 
city logistics, she continued, and we are at a point at 
which we might want some understanding of the play-
ers. A main theme of the symposium has been the inter-
play of private-sector behavior and public interventions 
to address the external costs. It would behoove us, she 
said, to have an understanding of why freight works and 
where policy interventions work and don’t work.

Barbara Lenz summarized that the symposium partici-
pants discussed freight, urban freight, and logistics. The 
purpose of the meeting was to compare logistics in dif-
ferent contexts, and researchers should think about the 
context: In which context does freight work in which 
way? European cities are different from each other, and 
they are even more different from U.S. cities. Context has 
an impact on what can be done.

Ken Button said that collaborative international work 
has taken place in the past and that the best results come 
from involving academics, government, and industry. 
All three pillars need to be involved. He also noted that 
there was a graying of the transport community, espe-
cially among those who attended this conference, and 
he called for bringing in younger academics and stellar 
young government workers from the United States and 
the EU, because they will be the future of research.

Skinner pleaded “guilty” in that one of the reasons for 
the disproportionate number of older researchers at this 
conference was the result of figuring out how to blend 
the U.S. and EU research communities. He agreed that 
involving younger researchers has long-term payoff.

Michel Savy praised the symposium as being a rich 
two days, and he said that although no period of time 
is stable, we are currently living in a transition period. 
He suggested that another research direction could be 
long-range studies; not just prediction, but building sce-
narios to explore possibilities to put a magnifying glass 
on trends, policies, and so forth. The important result is 
to develop long-range scenarios for urban logistics.

Rosário Macário offered the example of Atlantis. This 
program, jointly sponsored by the U.S. Department of 
Education and the European Commission’s Directorate–
General for Education and Culture, promoted a student-
centered, transatlantic dimension to higher education 
and training through work placements and internships, 
as well as supporting innovative curricula and teaching 
tools. She said this program was very successful and 
could possibly serve as a model.

An unidentified participant said that different initia-
tives and best practices to support administrations’ 
quality management schemes in city logistics could be 
researched. That is, there are many best practices, such 
as the London case, of all the stakeholders being at the 
table. Just as there are voluntary schemes for fleets and 
operators, there could also be a voluntary scheme for 
quality management in city logistics. This would touch 
on many of the themes discussed today, he said, from 
data collection and analysis to the cycle of setting strate-
gies, analysis of the problem, definition of the actions, 
implementations, monitoring, and evaluation. The ques-
tion is, what are the critical success factors and steps that 
governments and politicians should take to develop city 
logistics policies in this cycle approach? 

Kazuya Kawamura added that BESTFACT was a very 
effective way to convince the skeptics, by showing them 
something that works.

Alessandro Damiani said that he was very happy with 
the symposium and saw it as a success, given the sincere 
comments he had gotten from colleagues, who said it 
was a very positive experience. His personal key perfor-
mance indicator, he said, is that he confesses to often 
getting bored at conferences, but this time he did not 
get bored. Despite getting only 3 hours of sleep, he was 
engaged and learned a lot. There are many great experts 
to learn from, and the symposium was a success that 
exceeded his expectations. 

He thanked Bob Skinner for the original idea of the 
symposium and Martine Micozzi for her investment of 
time over the past several months. He also thanked Mike 
Walton and Alan McKinnon, the cochairs, as well as the 
other experts and rapporteurs. Much preparation went 
into organizing the symposium, and it was worth it.

Damiani recapped what he learned, namely that city 
logistics is at the heart of most negative connotations 
concerning transport (i.e., the inefficiencies and conges-
tion), but there is also great potential for improvements 
in efficiency and sustainability. Second, he learned and 
confirmed his belief in the value of comparing experi-
ences across locations. Another take-away from the 
symposium was that academic models need to include 
business models and corporate models, and that behav-
iors are often more important than technology. Even 
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more important is enabling the applicability of the 
research, which is influenced by the framework, fea-
tures, governance, data collection, and engagement of 
the stakeholders.

Damiani concluded by offering a message to the attend-
ees: there is a great opportunity to be seized now for collab-
orative research, and we are ready to seize it. Participants 
have gotten valuable input on the issues and topics, and we 
have a moral obligation to do something about it. He called 
for institutional partners, the European Commission, the 
U.S. Department of Transportation (DOT), and the Trans-
portation Research Board (TRB) to identify programs and 
funding schemes to follow up the symposium. He said that 
he could make a precommitment, or statement of availabil-
ity, on the side of the European Commission for Research 
and Innovation and the Director–General. He hoped that 
the Research and Innovative Technology Administration 
(RITA) and the Federal Highway Administration might be 
able to comparably help. 

Damiani also suggested leaving the door open to a core 
nucleus for other partners, such as in Japan, to become 
involved. Emerging nations could also be interested part-
ners. Finally, he suggested making some additional effort 
to make this visible, counting on the proceedings, TRB, 
RITA, and the European Commission to start doing that 
valorization.

Kevin Womack also offered his congratulations to the 
participants on their perseverance and paraphrased Senn 
that this was not a “one and done” event. Much energy 
went into it. He wished he could say that the U.S. DOT 
had funds to offer, but he could not mislead the group 
to say so. He hoped that, going forward, collaboration 
would be expanded and new relationships created. There 
are funding opportunities for U.S. researchers who have 
an EU twin, because the NSF would look favorably on 
such a pairing. It will be up to the attendees to set the 
agenda, develop new and expanded relationships, fill 
in the gaps, and bridge industry and academia on the 
broader social issues. 

He reiterated a conversation he had had with another 
planning committee member, Chip White, that the para-
digm in academia has to be changed to convince academic 
administrators that implementation of the research done 
is important. Womack concluded by thanking partici-
pants for contributing their intelligence and expertise.

Alan McKinnon said that the choice of city logistics was 
a good research topic; it is a mature field with enthu-
siastic researchers to tap into it. The next symposia in 
this series of four will not be subject-specific but will 
concern implementation, with a more amorphous group 
of researchers, so it may be harder to get people who 
know each other. He also urged researchers to use 
this event as a catalyst but not to overlook other col-
laborative networks that may already be in place, such 
as other conferences, databases, and journals that this 
event reinforces. The EU Commission can take pride 
in the generous funding for city logistics over 10 to 15 
projects that were funded on a collaborative basis with 
close networking between EU academics. The EU, with 
its 28 member countries, is collaborating on funding, 
and the U.S. DOT or TRB might learn from that to inte-
grate research across the United States. McKinnon con-
cluded with his own key performance indicator, which 
was looking through journal articles to see which had 
been coauthored by someone from the United States and 
someone from the EU. In doing that in preparation for 
this conference, he didn’t see many such coauthorships. 
He hoped that when doing that exercise again in 2 or 3 
years, he would see more collaboration measured by a 
transatlantic coauthorship index.

Conference chair C. Michael Walton closed the confer-
ence by paraphrasing Emerson: “There are events like this 
that can be characterized as the wine of the human expe-
rience.” He said it was great to work with such talented 
people and thanked the planning committee for its efforts 
and the participants for making time in their schedules to 
participate. He officially closed the symposium.
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APPENDIX A: COMMISSIONED WHITE PAPERS

Approaches to Managing Freight in 
Metropolitan Areas

Genevieve Giuliano, University of Southern California, Los Angeles, California, USA
Laetitia Dablanc, Institute of Science and Technology for Transport, Development, and 

Networks (IFSTTAR), France

1. IntroductIon

The flow of freight in metropolitan areas has emerged as 
a major urban planning challenge. Most urban freight 
is moved in trucks. Although trucks make up a rela-
tively small share of all vehicle traffic, they generate a 
disproportionate share of many externalities, including 
congestion on local streets and highways, infrastructure 
damage, vehicle emissions, greenhouse gases, and noise. 
The purpose of this paper is to examine strategies, poli-
cies, and practices that have been implemented in differ-
ent countries to manage freight impacts on metropolitan 
areas and assess their effectiveness and potential for 
transferability.

Researchers and local stakeholders have explored a 
broad range of measures aimed at reducing truck travel, 
emissions, or carbon consumption. Examples include 
freight partnerships, smaller or newer trucks, better 
routing algorithms, consolidated local delivery stations, 
alternative modes, off-peak deliveries, and low-emission 
zones (LEZs). These efforts have had varying levels 
of success. On the basis of an extensive review of the 
literature,1 an assessment of the most effective strate-
gies for solving urban freight problems is presented. 
The authors find that policy strategies and outcomes 
are quite different between the United States and the 

1 This paper is based in part on NCFRP Report 23: Synthesis of 
Freight Research in Urban Transportation Planning (NCFRP Project 
36[05]) (Giuliano et al. 2013). It provides a review of international 
literature including journal publications, government reports, consul-
tant reports, and unpublished papers and materials, resulting in 261 
references, of which 108 are academic papers and scientific books. 

European Union and explain these differences as a func-
tion of local context, including political and regulatory 
structures. They conclude that experimentation is exten-
sive and that there appear to be many possibilities for 
addressing urban freight externalities. More research 
and more careful and comprehensive evaluations of pol-
icy experiments are suggested by the authors to improve 
the understanding of urban freight problems.

The paper is organized as follows: Section 2 discusses 
the nature of the urban freight problem and the chal-
lenges of effectively addressing freight problems. Section 
3 provides an overview of policies and strategies orga-
nized around four major urban freight areas:

1. Freight flows in the metropolitan core, 
2. Emissions, 
3. Metropolitanwide truck vehicle miles traveled 

(VMT), and 
4. Freight hubs. 

Section 4 presents conclusions, and Section 5 offers sug-
gestions for EU-U.S. collaborative research.

2. the urbAn FreIght probleM

Freight has been key to the functioning of cities from 
ancient times, yet only recently has urban freight been 
identified as an essential element in urban transport plan-
ning and policy, as well as a major source of environmen-
tal externalities. Managing urban freight is challenging 
for several reasons. First, the current approach to urban 
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sustainability takes little account of freight. There is 
broad consensus that urban sustainability is enhanced by 
increasing density, mixing population and economic ac- 
tivity, promoting public transportation and nonmotor- 
ized modes of transportation, and reducing automobile 
use (e.g., Newman and Kenworthy 1999; Duany and 
Speck 2010). Thus, cities are investing in public transport 
rather than in highways and roads, and reducing road 
and parking space in favor of pedestrians and transit.

There is a tension between freight and such prac-
tices. Scale economies make larger shipments, warehou-
sing, and distribution more efficient; hence, there is an 
increase in the decentralization of logistics activities to 
large facilities at the periphery of metro areas. Dense 
urban areas have limited road capacity and are incom- 
patible with large trucks. Efforts to reduce road capa-
city to enhance pedestrian circulation or prioritize public 
transport flows create more compatibility problems. 
Existing freight facilities in urban areas are often seen 
as undesirable. Efforts to remove them (e.g., for smart 
growth urban development projects) actually contri-
bute to more truck miles on regional highways (Dablanc 
and Rakotonarivo 2010). The challenge is how to best 
accommodate freight and other critical urban functions. 

Second, urban freight is extremely diverse from one 
economic sector to another and across urban areas. Such 
diversity makes it difficult to identify common technolo-
gies and strategies that fit many unique markets. Solu-
tions developed to address the specific problems of one 
industry or metropolitan area are not necessarily trans-
ferable to other industries and areas.

Third, freight famously “has no borders” as opposed 
to passenger transportation, which tends to be con-
tained within a commuting area. Metro areas are not 
economically self-sufficient; they are part of a global 
network of economic flows. Local firms may produce 
goods for global markets, and local residents consume 
many goods coming from global markets. The largest 
metro areas serve as global and national trade nodes 
via ports, airports, distribution centers, and intermodal 
hubs; these activities become notable elements in the 
urban landscape, often generate significant externalities, 
and are important contributors to local economies. The 
volume and pattern of freight flows is the result of mar-
ket demand, supply chain organization, relative prices 
of inputs, and government policies such as trade agree-
ments and currency policy (Dicken 2007).

 
Local gov-

ernments have little influence on these basic drivers of 
freight flows, yet local communities bear many of the 
associated externalities.

Fourth, the ability to “act locally” is further con-
strained by jurisdictional authority. National govern-
ments negotiate trade liberalization conditions within 
their borders. Highways, railroads, and waterways are 
either owned by state or national governments or sub-

ject to regulation. In most countries, environmental and 
operating standards are set by state or national govern-
ments. Local government authority, such as limiting 
access on the basis of truck weight or setting rules for 
truck loading, has limited effect (and may actually inten-
sify local impacts) because such policies do not affect the 
underlying demand for freight movements.

Local authority is also hampered by the fragmenta-
tion of local governance. Large metro areas—where 
freight problems are most severe—include many cities 
and other government units, such as public transit opera-
tors, port authorities, and planning agencies. Addressing 
freight problems more often than not crosses jurisdic-
tional boundaries. In Europe, metropolitan-level author-
ity is generally stronger than that in North America, but 
metropolitan authorities often disregard freight issues 
and neglect the use of regional planning or truck traffic 
coordination, even when these options are available.

Finally, the complexity and flexibility of supply chains 
make the outcomes of policy interventions uncertain. The 
“new distribution economy” as described by Cidell (2010), 
Hesse and Rodrigue (2004), and others is heavily depen-
dent upon efficient and increasingly globalized networks 
of goods distribution and just-in-time operations. This 
has led to a reduction in large inventories of intermediate 
and final products but also to a concomitant rise in hub 
distribution centers. Global supply chains require more 
logistics facilities, and the way these facilities are spatially 
organized has become a key feature of a logistics network. 
The efficiency of goods distribution depends on the opti-
mal location and sizing of freight terminals rather than 
directly on transportation costs, which have decreased 
over the past decades. Downstream logistics are driven by 
consumer demand. In cities, store inventory levels have 
shrunk and businesses are increasingly supplied on a just-
in-time basis. The number of different products sold has 
increased considerably, and product ranges change sev-
eral times a year. With the rise of the service economy, the 
demand for express transport and courier services is also 
soaring. These factors have made urban economies more 
dependent on efficient transportation systems, with more 
frequent and customized deliveries. The result is greater 
frequency of urban freight distribution.

The supply chain is a difficult target for local policy 
efforts. Because of the interdependencies within the 
chain, policies to address a problem generated by one 
part of the chain affect other links. Controls on delivery 
hours, for example, affect the upstream operations of 
warehouses and the downstream operations of receivers.

3. strAtegIes

In response to growing urban freight problems, cities 
around the world have engaged in extensive experi-
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mentation. Here, discussion of urban freight mitigation 
strategies is organized around four categories of prob-
lems: freight flows within the metropolitan core, vehicle 
emissions, metropolitan truck travel, and freight hubs. 
Effectiveness is assessed on the basis of the literature, the 
authors’ own research, and their professional judgement. 
Table 1 (pages 66–67) presents specific examples of each 
type of strategy.

3.1 Freight Flows in the Metropolitan Core:  
Last Mile Strategies

Competition for road and parking space is particularly 
serious in the cores of metropolitan areas, where traffic 
is congested, accommodates multiple modes (including 
nonmotorized), and where the density of activity gener-
ates high demand for both freight and passenger flows. 
The first pickup or final delivery of a product is com-
monly known as the “last mile” problem. Last mile pick-
ups and deliveries are inherently inefficient because they 
are typically composed of very small lots. Additional 
inefficiencies are generated by multiple daily deliveries in 
some industry sectors. Small deliveries across many desti-
nations generate complex routing problems. Restrictions 
on night deliveries or the reluctance of urban business 
owners to change delivery schedules forces more trips 
to take place during peak hours, adding to congestion. 
Home delivery is particularly inefficient because of the 
small size of deliveries, spatial dispersion of residences, 
competition within the local delivery industry, and the 
frequency of failed deliveries. While all last mile deliver-
ies have these characteristics, high density and limited 
road capacity make the problem particularly challenging 
in metro core areas.

3.1.1 Traffic and Parking Regulations 

City efforts to manage last mile problems have tradi-
tionally focused on local traffic and parking regulations 
because these tools are clearly within local authority. In 
theory, traffic and parking regulations are effective as 
long as they are enforced. However, cities have no con-
trol over demand for pickups and deliveries, and con-
sequently traffic and parking regulations have limited 
effectiveness. In practice, highly restrictive regulations 
are costly to enforce and may lead to other problems. 
Restricting truck parking areas may result in trucks dou-
ble-parking in the roadway or using curb space reserved 
for other purposes. When the demand for truck pickup 
and delivery greatly exceeds the supply of loading and 
parking areas, enforcement becomes costly and increas-
ingly difficult, as the risk of being fined becomes less 
costly than the delays incurred in waiting for a parking 

spot. Another related strategy is the prohibition of large 
trucks in core areas. Allowing access only to vans and 
small trucks can lead to an increase in the total number 
of vehicles and vehicle miles for deliveries, again because 
such policies have no effect on demand.

Traffic and parking regulations have a mixed record 
of success. Restrictions on truck access or limiting truck 
deliveries to certain days of the week tend to shift truck 
traffic to smaller vehicles (generating a net increase in 
truck VMT) or concentrate traffic into shorter time peri-
ods (generating more congestion). Regulations that seek 
to use road resources as efficiently as possible tend to be 
successful. Barcelona’s policy of allowing use of traffic 
lanes for pickup and delivery during off-peak hours is 
an example. San Francisco’s recent implementation of 
dynamic parking charges is another. The lesson drawn 
from these examples is that local freight demand must 
be accommodated; hence, strategies that manage rather 
than restrict freight deliveries tend to be more effective.

3.1.2 Local Planning Policy 

Local jurisdictions have land use planning authority 
and hence may set policies and guidelines for incorpo-
rating freight deliveries into new developments, for the 
design of loading docks, and for parking and loading 
standards. New development or redevelopment offers 
the opportunity to implement planning standards for 
on-site freight facilities, freeing up curb space for other 
purposes. Examples include Tokyo’s and New York’s 
requirements for new commercial developments. Barce-
lona goes further, adding a requirement for minimum 
storage areas for new restaurants and bars specifically 
to reduce the frequency of deliveries. On-site facilities 
lessen the need for on-street loading zones, reducing con-
flicts with passenger demands. On-site facilities also add 
to building costs and hence may be resisted by the devel-
opment community.

Cities may also develop freight loading and parking 
standards for off-site activities (e.g., in a public right-of-
way). There are more opportunities in developing areas 
where the road infrastructure is still being constructed. 
However, standards can have an impact over time, even 
in already developed areas, if they are tied to future 
development and redevelopment.

Experiences with on-site planning policies have been 
largely positive. Although such requirements add to 
development costs, they also add to commercial prop-
erty value by assuring that freight deliveries are accom-
modated. Shippers and truck drivers clearly benefit from 
having reliably available loading facilities. These policies 
are a good fit in cities where the authority of local govern-
ments to develop and implement planning and building 
guidelines is clearly established. The ability to negotiate 
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TABLE 1  Freight Mitigation Strategies

1. Freight Flows in the  
Urban Core Location Description

Consultation processes  London (UK) Freight Quality Partnership 
and certification  London  Freight Operator Recognition Scheme 
schemes Paris (France) Delivery charter
 Netherlands, 25 cities  PIEK label program
Traffic and parking  Paris  Daytime hours truck ban (>29 square meters) 
regulations São Paulo (Brazil)  Access 2 days/week/vehicle
 New York City Commercial vehicle parking plan
 Barcelona (Spain)  Off-peak hours use of roadways for unloading–loading
 Los Angeles downtown  Increased enforcement of use of loading bays 
   (U.S.) 
Intelligent  Several European and Automatic control systems for truck access regulation (plate-reading cameras) 
transportation    Asian cities  
systems (ITS) London Transport for London freight website
 Europe DHL Packstation in Germany, French Cityssimo: automated self-service parcel delivery  
     lockers (see also USPS Gopost in the United States)
Planning strategies,  Tokyo (Japan) Loading–unloading facilities requirements for new commercial of >2,000 square meters 
building requirements  New York loading–unloading requirements for new commercial of >8,000 square feet
 Barcelona Minimum 5-square-meter storage for new bars, restaurants
 Paris Technical guidelines to on-street delivery bays for the City of Paris 
Consolidation schemes  Paris  Urban Logistics Spaces: subsidized rental rates for small freight facilities in municipal car 
and measures targeted      parks 
toward urban supply  Europe Pickup points networks for home deliveries (Hermes, Kiala, Pickup services) 
chains Bristol (UK),  Urban consolidation centers 
   Motomachi (Japan),  
   Cityporto (Italy),  
   Elcidis (France) 
 London  Construction consolidation center
Off-hours deliveries New York City  2009–2010 experiment, focus on receivers
 Los Angeles– PierPASS off-peak program 
    Long Beach  
 Dublin (Ireland),  Tests for early morning deliveries in partnership with urban grocery retailers 
   Barcelona,  Paris 

2. Environment Location  Description

Truck fleet emission  California (U.S.) CARB truck, diesel particulate filter standards 
standards United States EPA 2011 truck CO2 emissions and fuel efficiency standards
Low-emission zones  Greater London LEZ: Access restrictions on old trucks and large vans 
(LEZs) Milan (Italy) Area C: Historic center truck regulations
 Swedish, Dutch, and  Truck access regulations based on Euro standards 
   Danish cities 
Alternative fuels,  London, Milan Congestion charge exemption for alternative-fuel vehicles 
electric delivery vehicles U.S. cities Delivery company use of alternative-fuel trucks and vans
 European cities Electrically assisted cargocycles
 France Program to group purchases of electric vans for commercial fleets for public administrations
 Los Angeles– CAAP Technology Advancement Program 
   Long Beach ports 
Promotion of  United States U.S. Department of Transportation (MARAD) Marine Highways–Short Sea Shipping Grant 
alternative modes,      program 
cargo diversion San Francisco Bay  FedEx BART pilot program 
   Area (U.S.)  
 Paris Cargotram, large retailers using Monoprix rail, Franprix waterway deliveries 
 Dresden (Germany) CargoTram for Volkswagen plant
Restriction on  California 5-minute limit on diesel truck idling 
truck idling United States Truckstop electrification
Delivery noise reduction Netherlands PIEK research, development, and regulation program 
 Atlanta (U.S.) ASTROMAP, strategic truck route master plan
Environmental justice,  Greater Los Angeles SCAG Toolkit for Goods Movements 
community mitigation  County of Riverside  Truck Routing and Parking Study
measures   (U.S.) 
 New York City Truck Route Management and Community Impact Reduction Study
 Baltimore (U.S.) Maritime Industrial Zone Overlay District
 Europe Freight villages, logistics parks
 Atlanta Regional Commission’s freight studies
 United States Environmental justice guidelines publications (NCHRP 320, NCFRP 13 and 14) 
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3. Metropolitanwide  
Truck VMT Location Description

Congestion pricing,  New York City Proposed pricing for New York City bridges 
road pricing Switzerland Truck VMT pricing, based on weight, emissions standard, and peak time, on all roads and   
     streets
 Germany Truck VMT pricing, based on weight, Euro standard, and peak time, on major highways
   France (start     only 
   October 2013) 
Truck-only lanes Georgia Statewide truck-only lanes (proposed)
 South Boston,  Short distance, truck-only access roads 
    Southern California,   
    Port of New Orleans 
Truck traffic  United States PrePass weigh station bypass system 
management 
Driverless truck convoys Tokyo (test) Driverless trucks connected to each other and to the infrastructure
Trolley trucks Long Beach– Siemens proposal: hybrid trucks powered by electricity supplied by overhead wires on 
   Los Angeles (proposed     congested corridors 
   pilot project) 
Elimination of at-grade  Los Angeles Alameda Corridor 
crossings Greater Los Angeles Alameda Corridor East
 Chicago CREATE
 Seattle FAST program

4. Freight Hubs,  
Port Management Location Description

Regional logistics– Toronto (and others) Freight-supportive land use guidelines 
freight plans   (Canada) Development of logistics parks, intermodal facilities integrated to the regional master plan
 Region of Ile de  
   France (Paris)  
   (and others) 
Building requirements  U.S. and EU cities Zoning codes, conditional use permits, building codes 
for loading–unloading  
bays  
Facilitating accommo- Tokyo Freight facilities located in city centers, well accepted by municipality 
dation of urban  Paris Sogaris projects: Chapelle International, Beaugrenelle (Paris) 
freight terminals 
Port congestion pricing:  Los Angeles– PierPASS off-peak program 
Marine terminal gates   Long Beach ports 
 Vancouver (Canada) Off-peak gate program
 Busan (South Korea) Evening gate program
Truck reservation and  Ports of Los Angeles, AB 2650 gate appointment mandate 
appointment system   Long Beach, and  
   Oakland 
 Port of Vancouver Reservation system
 U.S.–Mexico border  Pilot program 
   crossing 
Accelerated emissions  Los Angeles– Clean Air Action Plan; Clean Trucks Program 
reduction   Long Beach ports 
 Port of Vancouver Truck Licensing System
 New York and New  Voluntary truck emissions programs 
    Jersey, Seattle,  
   Oakland 
Equipment management New York and New  Virtual container yards 
   Jersey, Oakland 
 Worldwide Industry-driven chassis pools
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through the zoning and approval process allows for flex-
ibility in enforcement and is widely accepted.

3.1.3 Off-Hours Deliveries 

Off-hours (outside regular hours) deliveries seek to shift 
truck activity out of the peak traffic periods and hence 
reduce congestion and emissions, yet few examples of 
off-hours delivery programs exist. Off-hours deliveries 
affect the end of the supply chain, and hence affect ship-
per and final receiver. Constraints on the trucking side 
include regulatory hours of service requirements2 and 
late-shift premium pay for unionized drivers. Constraints 
on receivers include having to open receiving facilities 
early and to operate loading terminals more hours of the 
day, late-shift premium pay for terminal workers, and 
local zoning codes that prohibit after-hours truck activi-
ties in residential neighborhoods. Examples in Europe, 
where shippers and trucking organizations generally 
support off-hours deliveries, include the cities of Dublin, 
Barcelona, and Paris. These cities benefit from the results 
of the Dutch national PIEK program, which provided 
research and development efforts for quieter delivery 
trucks and handling equipment. PIEK equipment is used, 
with PIEK labels made visible on the trucks operating at 
night.

There is only one permanent off-hours program 
in the United States, the PierPass program at the Los 
Angeles–Long Beach ports. It was implemented under 
unique circumstances that do not exist in other U.S. 
metropolitan areas. A New York City demonstration 
was the first and only in-city program. It has resulted in 
reduced congestion, energy consumption, and emissions 
and thus demonstrates the potential benefits of such pro-
grams (Holguín-Veras et al. 2006). The New York City 
research indicates that shippers and receivers are willing 
to support off-hours deliveries if they are compensated 
for the additional costs incurred. Off-hours delivery may 
have potential as a voluntary or negotiated program. 

3.1.4 Negotiated Programs

When their regulatory authority is weak or absent, 
many local governments have implemented voluntary 
programs to mitigate freight impacts. Termed volun-
tary regulation, these are typically the result of a nego-
tiation between the public sector and private industry 
to develop a set of voluntary targets or operating rules 
that confer either recognition or special benefits such 
as flexible delivery hours. Examples include the vari-

2 U.S. federal law and EU laws limit the total number of hours of driv-
ing per shift and the elapsed time between driving shifts. 

ous “green” certification programs that promote use 
of cleaner vehicles or operations during less congested 
periods of the day. Voluntary programs are not confined 
to last mile problems. Many ports have voluntary pro-
grams to reduce ocean vessel emissions, and many city 
programs are aimed at reducing truck emissions. Effec-
tiveness depends on how much these agreements change 
behavior. Certification programs that allow access to 
loading facilities or extended delivery hours offer a sig-
nificant benefit to shippers, and therefore make it easier 
to justify the purchase of new compliant vehicles. Certi-
fication programs are often the result of freight forums 
or participatory processes that include public and private 
stakeholders.

The certification programs reviewed by the authors 
were perceived as very successful, both by the public 
sponsors and private participants. One potential prob-
lem is the buy-in and participation of all industry seg-
ments; for example, large shippers are more capable of 
negotiating program conditions with public sponsors, so 
programs may be designed to their advantage. Certifica-
tion programs may increase trust and foster more collab-
orative relationships between industry and government. 
Shippers may also enjoy a competitive advantage when 
bidding for contracts because more clients place value 
in doing business with “green” firms. Finally, certifica-
tion programs are relatively low cost, with most of the 
costs in the form of transactions costs—establishing and 
maintaining public–private relationships. They may also 
evolve: as targets are reached, new targets are negotiated, 
leading to significant improvements over time.

There are many examples of voluntary programs in 
Europe and the United States. Two well-known freight 
forums, called freight quality partnerships in the United 
Kingdom, were established in London and Paris in the 
early 2000s and are still active today. Trade organiza-
tions meet with local decision makers and practitioners 
on a regular basis, negotiating the content of municipal 
policies. In London, for example, the Congestion Pricing 
scheme was discussed prior to its implementation in 2003. 
In Paris, the freight partnership discussed the deployment 
of on-street delivery bays. Voluntary regulation is a par-
ticularly good fit within the U.S. context of decentralized 
governance and dispersed regulatory authority. In cases 
where direct regulation is either impossible (because of a 
lack of authority) or infeasible, voluntary regulation may 
be the best available alternative.

3.1.5 City Logistics and  
Consolidation Programs

The goal of consolidation programs is to reduce truck 
traffic by finding ways to combine pickups and deliver-
ies of different shippers or different receivers. Such pro-
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grams often focus on changing the supply chain rather 
than on the final (or initial) step of the chain. The sim-
plest (from a supply chain perspective) consolidation 
schemes are those that focus on final delivery or pickup; 
for example, on the end of the chain, such as pickup cen-
ters for online purchases. These common pickup points 
reduce home deliveries (truck trips), but their impact on 
private vehicle trips is unknown and depends on how 
consumers access the centers.

Another version of consolidation is shared logistics 
spaces, where multiple shippers use an in-town facility to 
consolidate loads (typically from different out-of-town 
logistics facilities) before final deliveries. The intent is 
to reduce truck VMT by more efficient routing of final 
deliveries (or initial pickups). The most ambitious ver-
sion is the urban consolidation center, where goods from 
multiple shippers or vendors are combined and deliv-
ered by third-party trucking firms. These consolidation 
centers can be found in large integrated shopping malls 
(especially in the United Kingdom), but they are much 
less common for local shops in central areas. Although 
shippers may benefit from the lower costs of consoli-
dated deliveries, whether these benefits offset the rental 
and added labor costs of transloading is unclear. In many 
European experiments, consolidation centers were not 
feasible without public subsidies, and many have since 
closed.

Consolidation experiments are observed almost exclu-
sively in Europe. In the United States, there are a few 
examples of voluntary consolidation programs within an 
industry segment (e.g., central city hospitals in Orlando, 
Florida, and Atlanta, Georgia, established a suburban 
warehouse to receive deliveries, with third-party truck-
ers making final deliveries to ensure reliable access to 
critical supplies). European-style consolidation centers 
are unlikely to appear in the United States. Subsidies to 
freight operators would be politically difficult, even if 
local jurisdictions had the funding to provide. Any effort 
to force consolidation in the United States via regulation 
(as in several European cities) would be very difficult 
because of interstate commerce laws.

3.2 Environmental Issues: Strategies to Reduce 
Trucks’ Impacts

There are many externalities associated with freight in 
metropolitan areas. The most serious, from a public 
health perspective, is particulate emissions. Research has 
shown that fine particulates are associated with increased 
incidence of morbidity and mortality from asthma, lung 
cancer, and other respiratory diseases (Peters 2004). 
Freight movement is a significant source of both ozone 
precursers and particulate matter (PM). Table 2 (page 
70) gives examples of contributions of PM-10 emissions 

from the freight sector for six U.S. metro areas. Trucks 
contribute the largest share in every case, but in the port 
regions of Houston, Texas, and Los Angeles, California, 
a large portion comes from marine freight. To provide 
some context on freight contributions to pollution, when 
PM-10 emissions from the entire transport sector are 
considered (air, rail, marine, onroad), freight accounts 
for about 56% of the total.3

Related to vehicle emissions is the long-term problem 
of greenhouse gas emissions and energy consumption. 
Energy efficiency improvements in transport—particu-
larly in freight transport—are challenging in part because 
of the need for high-energy and high-density fuels (Greene 
2004) and partly because of less aggressive regulation rel-
ative to passenger cars. Livability impacts, notably noise 
in dense European cities and around major intermodal 
facilities, are also of concern to urban residents.

Strategies to reduce emissions and energy consump-
tion include the following: 

• Efficiencies in routing (more fully loaded trucks, 
optimized delivery routes), 

• More efficient or cleaner diesel engines,
• Use of alternative fuels, or
• Shifts to more energy-efficient modes.

3.2.1 Truck Fuel Efficiency and  
Emissions Standards

Truck fuel and efficiency standards have been demon-
strated to be among the most effective tools for reducing 
emissions. The recent changes in U.S. light-truck CAFE 
standards will have a significant impact on the light-
truck portion of the freight vehicle fleet. The shift to 
cleaner diesel engines and fuels is having a similar impact 
on heavy-duty trucks. In the European Union, emission 
standards for vehicle manufacturing follow designated 
“Euro standards.” For trucks, the current standard is 
Euro V4 (trucks manufactured after October 2009), with 
the more stringent Euro VI standard due at the end of 
2013.5 The authors expect fuel efficiency and emissions 
regulations to continue to be one of the most effective 
tools for reducing air pollution and carbon dioxide emis-
sions in metro areas in Europe and the United States.

3 Calculated by the authors from the 2008 U.S. National Emis-
sions Inventory Data, available at http://www.epa.gov/ttn/chief/
net/2008inventory.html. 
4 By convention, the Euro name is followed by arabic numerals when 
it applies to light-duty vehicles, and roman numerals when it applies 
to heavy-duty vehicles.
5 These standards target emissions of local air pollutants, not CO2. 
In some cases the introduction of technologies to reduce pollutant 
emissions results in increased fuel consumption. Efforts today aim at 
achieving both a reduction in local pollutants and in CO2 emissions.
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3.2.2 Low-Emission Zones 

LEZs limit the types of vehicles that may enter a given part 
of the city. The limitation is based on emissions and energy 
consumption characteristics. LEZs have been established in 
several European cities; examples include London, Copen-
hagen, and Milan. The London scheme is the largest and 
most stringent. It has progressively extended application to 
more vehicle types (including vans) and raised engine stan-
dards. Transport for London (2008) reports significant 
reductions in PM and oxides of nitrogen (NOx). Impacts 
on shipping costs, businesses, or the trucking industry are 
not yet known. LEZs have some obvious advantages: to 
the extent that performance standards are imposed on all 
trucks, the entire urban fleet is affected, and emissions 
reductions could be large. LEZs may generate secondary 
benefits by forcing the reorganization of the local trucking 
industry into larger and hence more efficient operations 
(there is uncertainty that LEZs will generate net benefits 
because the elimination of small operators would eliminate 
jobs and small businesses). The authors are unaware of any 
central city–oriented LEZ program in the United States. A 
few ports have implemented clean truck programs, which 
either restrict access to trucks that meet certain standards 
or charge fees on trucks that do not meet the standard. 
The most ambitious program is the clean truck program 
implemented at California’s Los Angeles and Long Beach 
ports in 2006, which required the use of 2007 or newer 
trucks phased in over a 2-year period. The U.S. regulatory 
environment (the national government is vested with regu-
lation of interstate commerce) requires such programs to 
be implemented on a voluntary basis.

3.2.3 Alternative Fuels and Vehicles

Alternative-fuel vehicles (AFVs) have been widely promoted 
in Europe and the United States but have achieved little 
market penetration because of higher capital and operat-
ing costs, the complexities of operating diverse fleets, lim-
ited range, lack of fueling infrastructure, and uncertainties 
regarding the long-term promise of different fuel alterna-

tives.6 In Europe, even large subsidies have not prompted 
adoption of AFVs on any significant scale. AFVs are not yet 
sufficiently competitive with heavy-duty diesel engines, and 
the progress being made in reducing diesel emissions may 
make it more difficult for AFVs to compete. However, the 
largest private delivery firms—FedEx, DHL, and UPS—are 
all experimenting with AFVs and have small numbers of 
electric and hybrid electric trucks operating in various cities. 

In Europe, already noted are experiments with smaller 
AFVs, such as small vans and cargo cycles for local deliv-
eries. Niche markets may exist in the most dense U.S. city 
centers (New York, Chicago, Boston), depending on the 
costs (labor and new vehicles) relative to conventional 
vans or small trucks, but such experiments have not yet 
appeared. Lack of a potentially large market suggests 
that these strategies, focused on city centers only, would 
have little impact on emissions reductions. 

3.2.4 Community Environmental Mitigation 

The United States has taken the lead in the incorporation 
of environmental justice as a performance measure for 
new freight projects. In part, this can be explained by the 
sociogeography of U.S. cities, where poor and minority 
populations tend to be concentrated near major freight 
facilities. The environmental review process provides a 
venue for environmental justice concerns. More recent 
research on the relationship between emissions and health 
has created an imperative for industry to find solutions to 
problems that might otherwise prevent them from secur-
ing the needed support from elected officials and regula-
tory agencies. Environmental justice considerations are 
therefore widely institutionalized in the transportation 
planning process and often involve industry–government 
partnerships. Examples include the Southern California 
Association of Government’s Toolkit for Goods Move-
ment, New York City’s truck impact study, and Balti-
more’s industrial overlay zone study.

6 A discussion of the characteristics, advantages, and disadvantages of 
the various alternative fuels is beyond the scope of this paper.

TABLE 2  Contribution of PM-10 Emissions by Mode of Freight Transport

 Trucking Rail Freight Marine Freight Air Freight Freight Total

Region PM-10 tons % PM-10 tons % PM-10 tons % PM-10 tons % PM-10 tons %

Baltimore 734 74 71 7 190 19 1 .01 996 100
Chicago 2,541 73 792 22 173 5 10 0.3 3,616 100
Dallas-Ft. Worth 884 88 113 11 0 0 4 0.4 1,002 100
Detroit 2,382 96 58 2 27 1 2 0.1 2,469 100
Houston 1,256 54 141 6 915 40 2 0.1 2,314 100
Los Angeles 2,210 54 345 8 1,521 37 14 0.3 4,091 100

Source: FHWA 2005, Table ES-3.
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U.S. ports have been particularly proactive in address-
ing environmental justice concerns. In addition to the 
extreme case of Southern California, clean truck pro-
grams, freight rail investments, and elimination of 
at-grade rail crossings are part of programs in New 
York–New Jersey, Seattle, and Oakland, as well as Chi-
cago and Atlanta (two major intermodal hub cities).

3.2.5 Alternative Modes

Efforts to shift truck freight to slower but more energy-
efficient and cleaner modes in urban areas have not been 
successful (there are examples of successful interregional 
programs, such as the European Union’s Marco Polo 
program). In addition to general problems related to rail 
versus trucking,7 moving freight by rail in urban areas 
requires infrastructure capacity that is scarce because 
of conflicts with regional and urban passenger trains. 
Rail freight is also commonly opposed by urban resi-
dents, especially for nighttime operations. Experiments 
in Europe that use the regional rail system to ship goods 
to central areas for delivery show that large public sub-
sidies are required. Studies of using commuter rail for 
package delivery failed to result in demonstrations or 
experiments. Efforts to shift freight to water have been 
similarly unsuccessful, both in the case of coastal ship-
ping and river transport. Recent operations using barges 
on the Seine for deliveries in Paris City Center were 
successfully implemented (technically), but at a high 
cost. The most promising segments for mode shifting 
are through freight traffic (port or airport imports and 
exports) in large volumes, as, for example, increasing on-
dock rail facilities to eliminate short drayage trips; or 
large-volume, longer-distance deliveries (say to distant 
distribution and warehouse centers) where rail is close 
to competitive with trucking.

3.3 Freight Flows in Metropolitan Regions: 
Reducing Congestion and Truck VMT

In addition to the concentrated last mile problems described 
in Section 3.1, truck traffic affects the entire metropolitan 
transport system. Large trucks contribute more than pro-
portionately to traffic congestion; they account for about 
7% of all urban travel, but 22% of all urban congestion 
cost (Texas Transportation Institute 2012). These costs—
estimated as the value of delay and wasted fuel—amounted 

7 To use a slower mode, cargo owners must hold the inventory 
longer, and these inventory costs tend to exceed the higher costs of 
using faster modes. Mixing modes adds to the number of times ship-
ments must be handled, further increasing labor and facility costs. In 
Europe, rail transport is usually more expensive than trucking. Thus 
shifting to slower modes adds both time and money costs.

to approximately $27 billion in 2011 for 439 U.S. urban 
areas (Texas Transportation Institute 2012). The growth 
in freight rail traffic in the United States has also contrib-
uted to congestion by blocking at-grade rail–road intersec-
tions more frequently and for longer periods of time. These 
problems have motivated efforts to reduce truck-related 
congestion and truck VMT.

3.3.1 Road Pricing and Dedicated Truck Lanes8 

Road pricing is an efficient method for managing truck-
related congestion, damage to roadways, or emissions. 
There is an increasing use of pricing strategies in Europe 
and Asia; whereas, in the United States, pricing strategies 
continue to be difficult to implement. The most notable 
European examples (not primarily urban oriented) are 
the pollution–weight–distance fees in Switzerland, Aus-
tria, and Germany, and—in urban areas—the cordon 
pricing scheme in London. The Swiss example stands 
out because all types of roads are included in the pric-
ing scheme, including urban and local roads. The Swiss 
truck fee has contributed to a decrease in truck kilometers 
together with an increase in truck tons since its introduc-
tion in 2001 (Confédération Suisse 2012). Studies have 
shown that trucks inflict large externalities on regional 
and local roads, but few toll schemes target these. In Ger-
many, only national highways are included in the pricing 
scheme, generating an incentive to divert to nonpriced 
roads. The Paris region is famous for an entirely free-of-
charge network of regional highways and roads, while 
truck tolls are very high on nonmetropolitan highways, 
which are actually much less congested. There are numer-
ous proposals for truck tolls in the United States, especially 
in metropolitan areas, including the New York bridge toll 
plan, and proposed tolled truck lanes in Atlanta and Los 
Angeles, but none of them have even reached the stage of 
being part of an accepted project. 

Truck pricing may be more difficult than pricing pas-
senger cars because of the competition between truck-
ing and rail, a limited understanding of truck value of 
time, and the complexity of devising pricing schemes 
that would address multiple externalities. Uncertainty 
regarding truck value of time makes it more difficult to 
establish efficient prices. For example, road pricing to 
reduce congestion should promote less VMT via more 
full loads and use of larger trucks, but more use of larger 
trucks would increase road damage. Hence, efficient 
pricing would need to take into account these expected 
shifts and incorporate road damage costs. 

A second strategy (often linked with tolls to offer a 
funding mechanism) is truck-only lanes on highways. 

8 Adapted from a section of Giuliano et al. (2013) authored by 
Thomas O’Brien.
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They have been proposed in major metropolitan areas 
(most notably Atlanta) and included in regional trans-
portation plans. With the exception of short segments to 
manage specific conditions (e.g., climbing lanes in steep 
terrain or lanes for port-access facilities), no examples of 
truck-only lanes on metropolitan highways in the United 
States or Europe can be found. U.S. proposals have to 
date not been implemented because of a lack of funding 
(Atlanta) or local community opposition (Los Angeles).

3.3.2 Real-Time Traffic Information,  
Smart Truck–Road Interfaces

Intelligent transportation system (ITS) applications hold 
promise for better managing urban freight. The authors 
distinguish between ITS technologies applied within 
companies and ITS technologies aimed at connecting 
vehicles with transport system information and manage-
ment. The focus here is on the latter, which requires pub-
lic involvement. Very few traffic management techniques 
are actually specific to (dedicated to) commercial vehicles. 
Examples include various forms of ID tags automatically 
read to monitor access or charge fees, weigh-in-motion 
technology, and truck parking reservation systems.

ITS research and development is moving quickly; there 
are major efforts in progress in both the United States 
and Europe. Examples are the U.S. CVISN (commercial 
vehicle information systems and networks) program and 
the SMARTFREIGHT project in Europe. Among the 
most anticipated solutions are real-time detailed traffic 
information focused on truck drivers (with more details 
on incidents than currently used navigation systems) and 
online reservation of loading–unloading areas. Innova-
tive longer-term solutions are currently being tested, 
such as driverless convoys of trucks, tested at real scale 
on a Tokyo suburban highway in March 2013. Only the 
first truck of a convoy of four has a driver. Onboard 
computers and cameras recognize lane markers, com-
municate with the other trucks, and control speed. The 
test proved successful in reducing total energy consump-
tion of the trucks. To date, ITS technologies have led 
to incremental improvements. Whether automation or 
fully implemented vehicle–infrastructure systems lead to 
significant system efficiencies remains to be seen. 

3.3.3 Better Accommodation of Rail in 
Metropolitan Areas9 

High-volume rail corridors conflict with surface road 
traffic at at-grade rail crossings and with passenger com-

9 Adapted from a section of Giuliano et al. (2013) authored by 
Thomas O’Brien.

muter rail traffic. The main city strategy to address these 
problems is capital investment to increase rail capacity 
and to eliminate at-grade rail crossings. The Alameda 
Corridor in Los Angeles remains the showcase project in 
the United States. A partnership of the ports, railroads, 
and various public agencies, the 20-mile cargo express-
way was built on time and within budget. Other major 
rail–road infrastructure projects have proven more dif-
ficult; these include the CREATE project in Chicago and 
the Alameda Corridor East project in Los Angeles. The 
major challenge to capital investment strategies is the 
lack of an obvious funding source. Local jurisdictions 
have no authority to force railroads to incur these costs, 
and they also have little incentive to pay because they 
view the rail traffic as a national responsibility. At the 
national level there is no specific funding source for such 
projects.

3.4 Freight Hubs: Reducing Impacts of Major 
Freight Facilities and Clusters

Freight hubs are locations where freight flows are large 
and geographically concentrated. They include ports, 
airports, intermodal transfer points, border crossings, or 
large logistics clusters. Freight hubs are associated with 
national and international trade, and they also serve an 
important local market. Freight hubs are further defined 
by the scale and scope of operations that take place 
within them, particularly in the port, warehousing, and 
distribution sectors. A combination of rising trade vol-
umes, demand for larger facilities, and the cost of land 
has pushed distribution centers and warehouses to the 
periphery of metropolitan areas. These facilities generate 
freight-related activity that may pass through the urban 
core on the way to and from ports and airports to mar-
kets outside the region.

3.4.1 Logistics Land Uses

In large metropolitan areas, logistics activities are both 
growing and decentralizing (i.e., moving away from the 
central city) (Dablanc and Ross 2012; Cidell 2010), 
which can generate more truck traffic on the regional 
roads (Dablanc and Rakotonarivo 2010). This shift is 
market driven by land prices and scale economies, and 
policy strategies are often ineffective. The fragmentation 
of local governments makes things worse. Planners con-
fronted with the development of freight facilities make 
land use, zoning, and permitting decisions based on local 
issues and do not take the regional impacts of warehouse 
locations into consideration. 

Some examples of a more careful attention given to 
freight facilities in the planning process can be found. 
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They include looking at accessibility, the provision 
of adequate infrastructure, and the minimization of 
impacts of freight facilities in the surrounding commu-
nities; see, for example, the Freight Supportive Land 
Use Guidelines for the Greater Toronto Area. Some 
also include promoting the local employment base and 
offering training programs for warehousing jobs. At the 
metropolitan–regional level, successful planning pro-
cesses include the studies of freight flows and (such as 
is common in Europe) the promotion of logistics clus-
ters; that is, the concentration of logistics facilities in 
one zone sharing services such as safety, catering, and 
truck maintenance. In the United States, since 1996 six 
publications of the Transportation Research Board of 
the National Academies have demonstrated the increas-
ing consideration of freight planning. The 2011 Freight 
Facility Location Selection: A Guide for Public Offi-
cials (NCFRP 2011) provides a comprehensive set of 
recommendations to local governments regarding the 
integration of freight facilities. 

In the literature on smart growth and sustainable 
transport, little is said about freight. Some of the smart 
growth ideas that include freight also include urban con-
solidation centers, freight facilities that are geographi-
cally much closer to final–original destinations. Their 
implementation faces important difficulties, as presented 
in Section 3.1. By contributing to a better coordination 
of infrastructure planning and land use decisions, logis-
tics planning can lead to interesting strategies, but the 
authors believe that it requires supplementary strategies 
such as truck pricing on regional roads (see Section 3.3) 
to be effective. For the European case, Hesse (2004) 
identifies the rise of specialized global players in logistics 
real estate as another challenge for land use planning. 
He argues that the influence of global players results in 
poorly sited distribution centers with limited attention to 
local considerations such as public transport access for 
employees or access routes to the site.

3.4.2 Better Management of Port Operations

Ports are particularly large truck and train traffic gen-
erators. Large ports generate many thousands of truck 
trips per day, imposing traffic impacts, noise, and pol-
lution on local residents. As a result, ports are a target 
for interventions to reduce these impacts. Examples of 
strategies to reduce or better manage truck traffic are 
appointment systems and pricing. Appointment sys-
tems offer definite pickup times or deliveries arranged 
in advance. They are intended to both increase efficiency 
of dock operations and reduce truck queuing. Appoint-
ments have been implemented at several ports, including 
Vancouver, Southampton (UK); Sydney, Australia; Los 
Angeles, and Long Beach. To date there is little evidence 

that such efficiencies are being realized. Appointments 
require operational changes by terminal operators, so 
they are likely to be used effectively only when yard con-
gestion makes it worthwhile.

The sole example of pricing-based terminal gate oper-
ations is the PierPASS program in Southern California. 
PierPASS charges a traffic mitigation fee (currently $123 
per 40-foot container) on certain containers moved into 
and out of the Los Angeles and Long Beach ports between 
8:00 a.m. and 5:00 p.m. on weekdays. The program has 
shifted about 30% of truck traffic to evenings and week-
ends and has been successful in reducing the number of 
peak-period drayage trips and reducing congestion on 
major highway routes linked with the ports (Giuliano 
and O’Brien 2008). No other U.S. metropolitan area has 
the severity of congestion and air pollution to motivate 
use of peak fees, and no other port is inclined to take the 
risk of losing business in response to a fee. Shifting truck 
traffic at the ports generates changes along the rest of 
the supply chain. The net benefits at the system level are 
not yet known.

3.4.3 Reducing Port-Related Emissions

Ocean vessels are the largest contributors to PM emis-
sions (in the case of Los Angeles–Long Beach, they 
account for 59% of port-related PM emissions). Ports 
use various incentive programs to reduce emissions by 
reducing speed or using cleaner fuels, because ocean 
vessels are not subject to national regulation. Examples 
include the European Seaport Association’s recognition 
program for lower-emissions ships, the Northwest Ports 
Clean Air Strategy (Vancouver, Seattle, Tacoma) that 
offers reduced harbor dues for reduced emissions, and 
the vessel speed reduction program, which offers recog-
nition, time-definite berthing, and sometimes reduced 
berthing fees in exchange for vessels slowing down on 
approach to the port (Los Angeles and Long Beach). The 
vessel speed reduction program has achieved a compli-
ance rate of about 90% and has resulted in a nearly 50% 
reduction in PM emissions (compared with no program 
base case), demonstrating the potential of voluntary 
incentive programs to achieve mitigation goals (Linder 
2010). 

Several U.S. ports have clean truck programs that are 
intended to accelerate the use of cleaner diesel beyond 
existing regulatory requirements and promote AFVs in 
drayage trucking. The most aggressive effort is the clean 
truck program at the Los Angeles–Long Beach ports, dis-
cussed in Section 3.2 above. Seattle, Oakland, and New 
York–New Jersey have programs with more flexibility 
and less aggressive targets. These programs are examples 
of voluntary regulation: the targets are reached via nego-
tiation and are beyond regulatory requirements.
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4. What Works, What Doesn’t, anD Why

In the introduction to this paper, the authors noted that 
efforts to manage urban freight and mitigate its impacts 
have been diverse and widespread. Strategies organized 
around four urban freight problems have been discussed. 
Throughout the discussion, the differences between the 
European Union and United States have been noted with 
respect to policy approach, strategies implemented, and 
outcomes. Table 3 (below) seeks to synthesize all of this 
information. Strategies used or proposed to address the 
four problem areas have been listed. The authors give 
their assessment of effectiveness in addressing those 
problems based on the available literature. Effectiveness 
depends on whether the strategy generates anticipated 
outcomes (or solves the targeted problem). 

The remaining text provides the authors’ assessment 
of applicability (defined potential for broad implemen-
tation) in the United States and the European Union. It 
is an assessment that is their own and is preliminary. 
Sufficient research has not yet been conducted to under-
stand why some strategies appear more frequently in the 
European Union than in the United States. Applicability 
depends on institutional arrangements, regulatory struc-
tures, policy perspectives, and geography. Differences 
that affect applicability include the following:

1. U.S. interstate commerce protections, which limit 
the ability of state and local governments to regulate 
urban freight; 

2. Greater acceptance of subsidies to and regulation of 
private firms in the European Union; 

3. The challenging geography of historic cores of 
European cities, which physically limit circulation and 
motivate more aggressive solutions to truck traffic prob-
lems; and 

4. The relatively more fragmented and complex gov-
ernance environment in U.S. metropolitan areas, which 
makes region-level strategies more difficult to develop 
and implement. 

Table 3 shows that despite these differences our appli-
cability assessment is rather consistent across the United 
States and European Union. Very generally, it would 
seem that the EU environment is more amenable to a 
broader array of strategy choices as a consequence of a 
more supportive institutional and political environment.

5. Future research

Following are some of the authors’ suggestions for EU-
U.S. collaborative research. One of the priorities for 

TABLE 3  Summary of Strategies: Effectiveness and Applicability to the United States and the European Union

Strategy      Effectiveness
 U.S. 
 Applicability

EU  
Applicability

M
et

ro
 C

or
e

Traffic and parking regulations  Medium  High  High

Local planning policy  High  High  High

Off-hours deliveries  High  Medium  Medium

Negotiated programs  High  High  High

City logistics and consolidation programs  Low  Low  Medium

E
nv

ir
on

m
en

t

Truck fuel efficiency and emissions standards  High  High  High

Low-emission zones (LEZs)  High  Low  High

Alternative fuels and vehicles  Low  Medium  Medium

Alternative modes  Low  Low  Low

Community environmental mitigation  Medium  High  Medium

M
et

ro
 F

lo
w

s Intelligent transportation systems (ITS)  Medium  Medium  Medium

Road pricing  High  Low  Medium

Dedicated truck lanes  Low  Low  Low

Mitigating rail impacts  High  Medium  Medium

Fr
ei

gh
t 

H
ub

s

Logistics land uses  Medium  Medium  Medium

Port appointment systems  Medium  High  High

Port pricing  High  Low  Low

Equipment management  Medium  Medium  Medium

Accelerated truck emissions reduction programs  High  Medium  High

Ocean vessel emissions reduction programs  High  High  High
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research in urban freight is data collection. Data accessi-
ble to planners and researchers on delivery characteristics, 
operators, truck movements, impacts, and externalities 
are almost nonexistent. Although progress has been made 
in the last decade, especially in Europe, survey methods 
remain heterogeneous, making it difficult to compare 
results from one city to another. Without urban freight 
data, it is hard to confirm or refute claims that the den-
sity of deliveries in cities has increased over time, or that 
e-commerce has led to more truck VMT (and less car 
traffic). A sustained effort in freight data collection and 
modeling is merited on both sides of the Atlantic. 

A thorough understanding of the urban mobility of 
freight in European and North American cities will make it 
possible to go further and engage in comparative analyses. 
An important comparative research objective is to identify 
relationships within the urban freight system. For example, 
French urban freight surveys identified a ratio of one deliv-
ery per week per job in large metropolitan areas. Is this a 
valid estimate for other countries or regions? Another rela-
tionship observed for European cities is a decrease in the 
size of trucking firms, increase in the rate of subcontract-
ing for final deliveries, and increase in the size of cities. Are 
these changes observed in other regions? 

A third research need is a careful and systematic 
evaluation of existing policies and experiments. With 
few exceptions, lacking is a careful, systematic analy-
sis of the impacts of certification schemes, truck access 
restrictions, and requirements for alternative fuel trucks. 
Ongoing experimentation provides a rich resource for 
discovering whether these efforts have the expected 
results or have unintended consequences that reduce 
their benefits. For example, there is limited information 
on the relative benefits and costs of LEZs. Research is 
needed to better understand their effectiveness: What are 
the costs associated with an LEZ, both in terms of the 
government and logistics firms? What is the impact on 
the trucking industry? Where do evicted trucks go? What 
is the global impact of an LEZ once all consequences are 
taken into account, such as the relocation of a trucking 
company using old trucks to another city with no LEZ?

A fourth proposed research topic is the effect of the 
decentralization of logistics facilities away from city cen-
ters (logistics sprawl) on truck traffic and VMT. Because 
many urban areas are watching their logistics industry 
simultaneously decentralize and consolidate, studying 
the effect of this phenomenon on total VMT is criti-
cal. It may be that the efficiency gains of consolidation 
outweigh the increase in VMT attributable to decen-
tralization. If so, cities may wish to facilitate or even 
encourage these shifts. With regard to consolidation, do 
dense freight centers generate more—or less—total truck 
VMTs than multiple, smaller, dispersed facilities?

Finally, comparative research on voluntary and nego-
tiated freight mitigation strategies is suggested. Faced 

with multiple and diverse local government partners 
and limited jurisdictional authority, metropolitan areas 
appear to be benefitting from collaboration, consensus 
building, and engagement with industry to solve urban 
freight problems. Under what circumstances are such 
agreements most likely? What is their effectiveness? Do 
they establish a structure that allows for progressive 
improvements and change? Urban freight problems are 
pervasive around the world. There is much to be gained 
from international collaborative research.
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APPENDIX A: COMMISSIONED WHITE PAPERS

Modeling Approaches to Address Urban 
Freight’s Challenges
A Comparison of the United States and Europe

Michael Browne, University of Westminster, London, United Kingdom
Anne V. Goodchild, University of Washington, Seattle, Washington, USA

1. IntroductIon

The rise in urbanization at a global level has reinforced 
the need to understand complex city growth patterns 
and rapidly changing urban systems. These urban envi-
ronments present special challenges to the movement of 
people and goods. The flow of freight is essential to the 
growth and functioning of cities but also contributes to 
problems such as congestion, air pollution, and degrada-
tion of the urban environment.

Researchers bring insight to these challenges through 
their work. Analytical models support a better under-
standing of urban freight and constitute an important 
tool in addressing these problems. This paper identifies 
the problems that urban freight research aims to address 
in Europe and the United States; provides a better under-
standing of existing data, analytical tools, and methods; 
and lays out some gaps and challenges in addressing 
these problems with existing resources.

The past 10 years have seen a significant increase in 
research activity regarding issues of urban freight. While 
passenger travel has been well studied for some time, 
goods movement presents a different and arguably more 
complex set of challenges than personal travel. This is 
in part due to the great diversity of products, business 
models, and actors involved. The increased research 
activity is illustrated by the number of researchers work-
ing in the field, the increase in freight-specific confer-
ences and seminars, and the increase in the publication of 
papers. The United States funded the National Coopera-
tive Freight Research Program (NCFRP), and the Euro-
pean Union research and demonstration programs have 

funded many studies and pilot projects concerned with 
urban freight. The recent announcement by the Volvo 
Research and Education Foundations (VREF) that they 
will support two new centers of excellence focused on 
urban freight and sustainability issues is also significant. 
This increase in academic and research activity has been 
mirrored by the greater interest shown by policy makers 
at municipal, regional, and national levels (and, indeed, 
the international level in terms of the European Union’s 
European Commission). This also extends beyond agen-
cies responsible for transportation to other sectors, such 
as the environment (e.g., the U.S. Environmental Protec-
tion Agency’s Smartway program), and economic devel-
opment. The private sector has also seen the opportunity 
and need to address urban freight issues in a more coher-
ent and active manner, which has lead to many private-
sector initiatives happening in cities around the world, 
both at the enterprise level (e.g., Coca-Cola’s sustain-
ability initiatives and DHL’s program of city logistics 
work) and through organizations such as the Forum for 
the Future.

Research developments have been supported by 
researchers becoming more actively engaged in interna-
tional research networks that provide increasing oppor-
tunities to compare and contrast developments and 
challenges between different regions; the U.S.-EU com-
parative study syposium for which this paper was com-
missioned is an example.

This paper addresses the use of models to analyze 
urban freight problems. The term “model” is used to 
describe a tool, which includes a system of mathema-
tical relationships that help explain a system, study the 
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effects of different components, and make predictions 
about travel or travel behavior. While there are many 
urban freight problems of interest and concern, such as 
the safety of pedestrians around freight vehicles or noise 
irritation, discussion is confined to pressing problems 
most amenable to modeling approaches, including air 
pollution and congestion.

The recent attention to the issues of freight trans-
portation has brought new interest in freight modeling 
research. Currently, significant development is under 
way to improve and implement freight models for a vari-
ety of applications. It is not the intent of this paper to 
capture these most recent developments but, rather, to 
describe the tools currently used to support analysis and 
decision making. Discussion of models is limited to the 
following:

1. Models applied at the urban or metropolitan spa-
tial scale. While models exist on the multistate, national, 
and international scales, this paper examines models that 
assist with urban-scale freight transportation challenges. 

2. Models designed to model road freight. Modal split 
will not be considered because the overwhelming major-
ity of urban regions rely solely on road vehicles for dis-
tribution of freight. 

3. Freight-specific models or freight-specific compo-
nents of models. 

4. Transport models, rather than economic models 
such as input–output or computable general equilibrium 
models.

Finally, models for planning applications are considered. 
This inclusion implies strategic models rather than real-
time operational models.

Enterprise-level tools, such as those used for facility 
location, vehicle assignment, routing, and scheduling, 
are important elements of a firm’s logistics planning. 
These models often use optimization or heuristic algo-
rithms to find the solution that minimizes–maximizes 
or greatly reduces–increases the desired objective. 
While some insights can be gleaned from knowledge of 
these tools—for example, where firms may locate ware-
houses and distribution centers or which routes they 
may use—these models are not used to analyze urban 
freight systems.

The choice was made to consider the research issues 
of congestion, energy, and air quality because they are 
important research themes that are receiving attention 
in both the European Union and the United States. From 
an initial review of 110 academic papers, Lammgård and 
Hagberg (2013) made a detailed review of 76 papers 
published since 2000 to identify the key research themes 
for those papers regarding work on urban freight and 
city logistics topics. The most important research topics 
identified were the following: 

1. Congestion, 
2. Emissions, and 
3. Safety (although safety lagged behind the first two 

topics in terms of the number of papers that address the 
topic).

The rest of the paper is structured as follows: Section 2 
discusses research on congestion and urban accessibility; 
Section 3 examines research in energy use, greenhouse 
gas (GHG) emissions, and air quality. Section 4 considers 
the availability of data to support analysis, and Section 
5 presents the strengths and weaknesses of the research 
methods presented. Section 6 outlines the authors’ view 
of the challenges to urban freight analytical research, and 
Section 7 outlines some of the differences between U.S. 
and European approaches. The paper concludes with 
recommendations in Section 8.

2. congestIon And urbAn AccessIbIlIty

Moving goods and people around urban environments 
is a great challenge. Congested streets cause delay to 
travelers and goods, making travel times unreliable 
and scheduling difficult. Congestion increases fuel con-
sumption and emissions for the same amount of travel 
on an uncongested network. Lack of parking, loading, 
and unloading places causes vehicles to park illegally 
and leads to a disruption of traffic flow and decreasing 
capacity.

Transportation planning and a range of trans-
port policies have been implemented in an attempt to 
address these difficulties. For example, vehicle weight 
and access time restrictions and congestion charging 
schemes attempt to reduce or shift demand. Analysis 
and modeling are often used to support planning and 
policy evaluation through estimation of future traffic 
flows and a better understanding of travel and travel 
behavior. Travel demand forecasting is used to predict 
future traffic conditions within a variety of operating, 
infrastructure, and demand scenarios. In addition, traf-
fic modeling work has explored ways in which to redis-
tribute flows. 

2.1 Topics in Freight Congestion Research

Despite these actions, congestion remains a major chal-
lenge. Freight transport activity contributes to this con-
gestion through vehicle volumes, but also through traffic 
disruptions from loading and unloading. Freight vehicles 
also suffer delays resulting from general urban traffic 
congestion, and this has direct impacts on their costs and 
the efficiency of their operations. Research on this topic 
has addressed the following:
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1. The scope to reschedule deliveries (off-hours, out of 
hours, or night delivery);

2. Ways to allocate, manage, or regulate use of curb 
space;

3. Pricing and charging: charging vehicles for enter-
ing zones within the city or the city itself and shifting 
demand through parking pricing;

4. Controlling or altering land use; and
5. Using regional consolidation centers.

2.1.1 Rescheduling Deliveries

One way to make better use of road capacity is to deliver 
outside normal working hours (referred to in the United 
States as off-hours deliveries and in the United Kingdom 
as out of hours delivery, perhaps partly to avoid the use 
of the term “night delivery,” which has negative conno-
tations of noise and disturbance for residents). However, 
it has proved very difficult to change deliveries to off-
peak hours. From a societal and environmental perspec-
tive, making vehicle deliveries and collection journeys at 
noncongested times can help reduce the contribution of 
freight transport to traffic congestion; potentially reduce 
fuel consumption and pollutant emissions; and improve 
safety due to fewer goods vehicle operations at times 
when most pedestrians, cyclists, and other vulnerable 
road users are on the roads.

There are many research questions examining the 
scope for rescheduling deliveries, and a wide variety of 
research approaches have been adopted. For example, 
work in the Netherlands has concentrated on research 
into technological improvements for delivery opera-
tions to reduce noise (the PIEK Program: Ainge et al. 
2007; NICHES, n.d.; Klaasse et al. 2002); whereas, in 
the United Kingdom, most research has been in the form 
of pilot projects and small-scale demonstrations. Lamm-
gård and Browne (2012) have summarized a range of 
research studies carried out on the opportunity for time 
shifting in EU countries. In many instances, researchers 
model existing flows and then consider the implications 
of changing the time of day of an operation. The result-
ing costs and benefits can then be calculated. The behav-
ior of businesses that ship and receive freight affects the 
ability to gain a temporal shift in freight movements. 
One may find that while carriers are willing to shift 
operations to off-peak hours, users of the service may 
not want to staff their facilities during these times just 
to ship or receive freight. Some benefits have already 
been mentioned, but examples of additional costs may 
be more expensive labor for nighttime working and the 
imposition of wider costs for additional noise. The most 
widely reported U.S. research on this topic took place in 
New York (see Holguín-Veras et al. 2011). This research 
built on an extensive series of surveys followed by a 

number of trials that have received considerable atten-
tion beyond the academic community; see, for example, 
a recent reference in TIME Magazine (Sanburn 2013). 
To address the costs and benefits, the pilot studies have 
been supported with extensive modeling exercises; see, 
for example, Holguín-Veras et al. (2007, 2008, 2010).

2.1.2 Allocating, Managing, or Regulating  
Curb Space

Congestion at the curbside is also important from an 
urban freight perspective. Freight transport opera-
tors suffer from congestion at the curbside when try-
ing to make deliveries and collections at busy times. 
Urban freight surveys show that demand for curb space 
is intense on some of the busiest urban streets during 
peak times (e.g., see Cherrett et al. 2012; NICHES, n.d.; 
Transport for London 2009). Many deliveries take place 
from the curbside because retail stores and offices do not 
have separate off-street loading bays that can be used by 
carriers. Research into the use of curb space and how to 
optimize its use is limited. Surveys provide insights, but 
only limited modeling work appears to have been under-
taken to consider the consequences of changing the curb-
side loading regime on both freight operations and the 
wider general traffic flows. Traffic models can be used to 
illustrate the impact of double-parking on loading and 
unloading operations.

2.1.3 Pricing and Charging 

A few EU cities have instigated road user charging (e.g., 
London, Stockholm, and Gothenburg). In addition, 
some cities apply tolls to parts of the network, such as 
bridge crossings that may be important in access trips to, 
from, and within cities (e.g., New York City). The Ports 
of Los Angeles and Long Beach charge a traffic mitiga-
tion fee between 3:00 a.m. and 6:00 p.m. to address 
congestion, security, and air quality. With the revenue, 
the ports established five new shifts per week outside of 
these hours. The consequences for freight transport have 
been considered, but research is limited. The research 
typically shows that freight carriers do not respond to 
urban road pricing by changing the times at which they 
operate (Golob and Regan 2000; Hensher and Puckett 
2005). Instead, they either absorb the charge or seek to 
pass the additional cost on to their customers. Whether 
they can pass the costs on will depend upon relative bar-
gaining or negotiating strengths between the carrier and 
their customer. Urban freight operations may be carried 
out by small companies in a weak bargaining position 
with customers, and in these circumstances they likely 
will simply carry on operating as before and be forced 
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to absorb the extra costs. The design of the charging 
system may also affect whether carriers are able or will-
ing to respond by changing their behavior. For example 
flat-rate charges for cordon-based systems may have dif-
ferent implications compared with charges that vary by 
road type, location, and time of day. Supply-chain deci-
sion making is clearly a complicated mix between carrier 
and shipper–receiver, and the consequences may be quite 
varied among different urban supply chains.

2.1.4 Controlling or Altering Land Use

Urban freight movements are strongly influenced by 
land use patterns, and many of the trends in recent 
years have forced urban distribution and storage activ-
ity further from the metropolitan centers as land use 
values and changes of use work against having tradi-
tional stockholding and transshipment points within 
the more central areas of the city. At a detailed level, 
specific land use patterns will influence trip generation 
and attraction rates. These topics have been the sub-
ject of research on logistics sprawl in Paris and Atlanta 
(e.g., Dablanc and Rakotonarivo 2010; Dablanc and 
Ross 2012). This sprawl means that vehicles run more 
mileage in urban areas, thereby contributing to and 
being affected by congestion to a greater extent than 
in the past. Land use trip generation studies have been 
carried out by many researchers (e.g., see Debauche 
2008; Fischer and Han 2001; Hunt et al. 2006; Jessup 
et al. 2004; Kriger et al. 2007; Lau 1995; Lawson and 
Strathman 2002; Patier and Routhier 2008; Shimuzu 
et al. 2008). However, land use patterns and urban 
freight have a complicated relationship. For example, 
retail land use is heterogeneous, leading to very differ-
ent trip patterns (number of trips, average consignment 
size, time of delivery) for specific types of retailers, such 
as grocery compared with fashion. The research at the 
Laboratoire d’Economie des Transports (LET) based 
on the FRETURB model and urban surveys has been of 
particular interest here (see Routhier and Toilier 2007; 
Ambrosini et al. 2010; Patier and Routhier 2009). 
Ownership patterns can also be influential. Studies 
have shown that independent retail outlets often receive 
many more deliveries per 100 square meters of floor-
space than the branches of retail chains, which reflects 
multiple retailers’ greater control of the upstream sup-
ply chain (Anderson et al. 2005; Cherrett et al. 2012). So 
to understand the congestion implications of different 
types of land use, a detailed picture is required. These 
detailed issues could be modeled, but the underpinning 
data are often weak, particularly those relating to logis-
tics systems and supply chain structures; therefore, it 
can be very difficult to incorporate these features into 
freight models.

2.1.5 Using Regional Consolidation Centers

Commercial supply chains (including those serving 
urban areas) have evolved to become more efficient and 
responsive to customer requirements. This has allowed 
transport companies (carriers) and third-party logistics 
companies to group (or consolidate) flows to improve 
truck utilization and reduce costs for movement in the 
supply chain. Policy makers have become interested in 
the scope for consolidation activity to influence conges-
tion within cities. Clearly reducing the number of vehi-
cles required to achieve a given level of service should 
reduce miles traveled and have beneficial impacts. But 
it is possible that supply chains may be optimized and 
yet the miles run within the city (especially in the center) 
may not be reduced by this optimization; hence, there 
has been continued research interest, particularly in 
Europe, in the opportunity for area-based consolidation, 
in which operators would concentrate the flows of traf-
fic for a given location through a small number of well-
located terminals (e.g., see Allen et al. 2012; Browne et 
al. 2011; Gonzalez-Feliu and Morana 2010; van Duin et 
al. 2010). To understand the impact of such centers it is 
necessary to model the impact of the changes, while tak-
ing account both of the new flows that arise and of what 
happens to the changed trip patterns of companies that 
now deliver to a consolidation point instead of direct to 
the final customer. In addition, with the rising interest in 
the issue of clean vehicles (see Section 3), many studies 
attempt to combine an understanding of changes in miles 
traveled with an assessment of the implications for new 
types of vehicles, such as electrically powered vans and 
cargo cycles. The use of models is an important way of 
understanding the potential impact of such schemes and 
systems, but the modeling is challenging because changes 
in the behavior of carriers and the way in which a sup-
ply chain responds is often poorly understood. Thus, 
although a carrier may now deliver to a consolidation 
point for one customer or even several customers (offer-
ing an opportunity for a reduction in urban miles trav-
eled), they may continue to deliver into the city center for 
other customers. This scenario could mean that a con-
solidation center might have the effect of increasing miles 
traveled in the city rather than reducing them, although 
this requires further investigation.

2.2 Forecasting Models 

Many of the previously mentioned research approaches 
rely on the ability to forecast demand for freight trans-
portation under future scenarios. The models used for 
this forecasting are called travel demand forecasting 
models. The nature of these models and their character-
istics are briefly described here.
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Urban forecasting models that account for trucks are 
relatively common in large urban areas in the United 
States, with many of the modeling programs operated by 
metropolitan planning organizations (MPOs). A report 
published by the Transportation Research Board of the 
National Academies (TRB), Special Report 288: Metro-
politan Travel Forecasting: Current Practice and Future 
Direction (2007), surveyed MPOs about travel modeling 
and noted the following: “Truck trips are modeled in 
some fashion by about half of small and medium MPOs 
and almost 80% of large MPOs.” This percentage has 
certainly increased since the survey, and there is particu-
lar emphasis since the adoption of MAP-21 transporta-
tion legislation in the United States. While many MPOs 
have some accommodation for trucks in their modeling 
efforts, they do not adequately explain the impacts on 
trucks from land use patterns.

An overview of the state of truck modeling is provi-
ded in TRB’s NCHRP Synthesis 384: Forecasting Metro- 
politan Commercial and Freight Travel (Kuzmyak 
2008). This report identified urban goods movement 
forecasting methods used in professional practice (pri-
marily in the United States) and completed a survey of 
organizations with active urban goods movement mode-
ling programs. The report provided supplementary case 
studies highlighting more innovative goods movement 
forecasting methods and approaches. NCHRP 384 noted 
that almost all metropolitan planning organizations and 
urban areas that model goods movement are actually 
forecasting trucks using an adaptation of the traditional 
four-step process common in passenger forecasting. The 
four-step process estimates trip productions and attrac-
tions, matches these productions and attractions into 
origin–destination pairs, assigns trips between origin–
destination pairs to modes, and then selects routes for 
each set of trips (Virginia Department of Transporta-
tion, n.d.). Following are the four steps (Kuzmyak 2008) 
adapted for truck forecasting; while some locations are 
considering improvements to this approach, the authors 
have yet to see a novel framework being consistently 
used at the metropolitan level for policy analysis.

1. Trip generation. For trucks trip generation is usu-
ally an estimate of production or consumption linked to 
the economic activity represented within zones. Truck 
trips between internal locations or between locations 
external and internal to the study area can be factored in 
at this point. A number of studies have found the linkage 
between several land use variables (specifically employ-
ment) and truck trips to be weak, and better data are 
needed (Fischer and Han 2001).

2. Trip distribution. Truck data are often integrated 
into the overall model during this step by the use of a 
zone-to-zone trip table (origin–destination matrix), 
which accounts for truck travel between zones. For a 

truck model, the external and internal trips are added, 
and flows are often sorted by truck size or type. This 
process creates a correspondence between actual and 
forecast link counts. Validating this step requires truck 
classification counts and survey data.

3. Mode choice. The mode choice step is not com-
monly used for urban goods movement models because 
most goods move on trucks, and freight rail, shipping, 
and pipelines are not usually included. Mode choice 
could be used to select the type or size of trucks used, 
but this is not often done in practice.

4. Trip assignment. All vehicles, including passenger 
vehicles and trucks, are assigned by type or class to the 
roadway network, typically using shortest-path or low-
est-cost travel times, often by time of day. The network 
is typically a limited set of the roadways (e.g., residential 
streets may be excluded).

Reviews of these adapted four-step truck models reveal 
that they do not work well in dense urban environments. 
Comi et al. (2012) provide a review of the state of urban 
freight transport demand modeling (primarily in Europe), 
taking a broad view, and including strategic, tactical, 
and operative models. They categorize models into four 
types: truck based, commodity based, tour based, and 
mixed, and discuss their advantages and disadvantages. 
They categorize four-step models as truck based. One 
significant limitation is that the four-step process fails to 
account for the trip and tour (chaining) behavior of truck 
activity in urban areas,1 thus creating the existence of a 
separate class of tour-based models. Four-step models 
that fail to address multiple-stop tours cannot capture 
the number of, or the routes associated with, this type of 
travel. For example, this type of model may do a poor 
job of capturing the impact of the growth in large con- 
solidation and distribution centers and their impact on 
the pattern of urban truck travel (Kuzmyak 2008; Don-
nelly et al. 2010).

These four-step models are also not capable of account-
ing for the impacts of truck parking or the impact other 
transportation modes have on truck routing choices. In 
addition, they rely on fixed vehicle trip rates by land use 
type and industry sector.

This paper does not consider commodity-based mod-
els because such models are generally applied at a larger-
than-metropolitan scale due to data characteristics.

There are several alternative approaches to the four-
step, commodity, and tour-based models. These include 
activity-based models, simulation, and agent-based 
approaches, among others (Abdelgawad et al. 2011; 
Andreoli and Goodchild 2012; Samimi et al. 2012). 
TRB’s Second Strategic Highway Research Program 

1 In Europe the term “multidrop round” or “multistop round” may 
be used for these more complicated chained trips.
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held a workshop in 2012 on freight demand modeling 
and data improvement. Their report summarizes many 
state-of-the-art research approaches (Chase et al. 2013). 
Tavasszy (2008) provides an earlier overview of interna-
tional approaches.

Activity-based models, which can be considered an 
extension of trip-based or tour-based models, use a 
demand-based approach. Unlike the traditional four-
step model that uses single trips as the basic modeling 
step, these models forecast flow based on travel demand 
derived from activities that people (or goods) need to 
perform. Travel is based on the activities to be comple-
ted and modeled in tours. Activity models may offer a 
more effective approach to modeling because trips made 
by trucks are not independent of each other and can be 
connected for efficiency or convenience (PB Consult Inc. 
2007).

In their review, Comi et al. (2012) point out that in 
the current urban freight demand modeling literature, 
the relation between policies–measures and stakehold-
ers’ behaviors is not sufficiently represented; in particu-
lar, urban-scale shopping trips and the siting of freight 
centers–platforms and shopping centers. Within current 
models, industrial employment or land use data are typi-
cally used to estimate truck trip generation. Increasingly, 
however, goods deliveries are being made to residential 
locations, which has the effect of substituting freight 
vehicles for passenger vehicles on the last link in the sup-
ply chain. This change in retail activity in urban areas 
and the increase in home shopping has been the subject 
of much urban freight research, including Feliu et al. 
(2012), who provide a review of recent trends in urban 
goods movement and suggest a framework for modeling 
the changes due to e-commerce and home delivery. Oth-
ers ask whether these new models present an increase or 
decrease in vehicle miles traveled (VMT) and emissions, 
and how travel demand models should be restructured to 
reflect this change; for example, see Wygonik and Good-
child (2012).

3. energy use, ghg eMIssIons, And  
AIr pollutIon

The contribution of transport to GHG emissions has 
been widely recognized. Within the European Union and 
the United States there have been many research stud-
ies to look at opportunities to reduce energy consump-
tion in transport, some at the level of specific operating 
strategies for individual fleets (Wygonik and Goodchild 
2012). At the urban freight level, the scope to reduce 
energy consumption has been featured in research (e.g., 
Kanaroglou and Buliung 2008; Sorrell et al. 2009; Yan-
nisa et al. 2006; Zanni and Bristow 2010; Figliozzi 
2010). At the EU level, attention has been increased by 

the EU white paper on transport (European Commission 
2011). A number of challenging goals were set, including 
the aim of achieving essentially carbon dioxide (CO2)-
free city logistics in major urban centers by 2030. The 
white paper makes the point that achieving essentially 
CO2-free city logistics would also substantially reduce 
other harmful emissions (see discussion below about air 
quality issues).

London provides a clear example of the importance 
of transport within total CO2 emissions. Ground-based 
transport is responsible for 22% of total CO2 emissions 
in London, and within that freight transport by trucks 
and vans accounts for 23% (Allen et al. 2010). Among 
18 European city regions reported in the GRIP Project 
(Carney et al. 2009), transport emissions accounted for 
66% of total emissions in Oslo (the highest among the 
18 regions), and for only 7% in Rotterdam (the lowest), 
reflecting the very different patterns of energy use influ-
enced by the varied city economies. The proportion of 
CO2 accounted for by freight transport was not shown. 
In a U.S. context, the city of Boulder, Colorado, reported 
that transport accounted for 21% of CO2 (Boulder 
2010), while Seattle reported that transport represented 
71% of core CO2 split between 41% passenger transport 
and 30% freight. However, this calculation included 
residential and commercial CO2 from buildings but not 
CO2 from industry or the port (see Lazarus et al. 2011).

Research into energy consumption and emissions 
reduction in urban freight has focused on several ques-
tions, including the following:

• How large is the scope to use alternative fuels (e.g., 
electric vehicles)? 

• Can new organizational approaches play an impor-
tant role in minimizing freight transport demand (e.g., 
improving vehicle utilization and consolidating flows)? 

• What are the impacts of vehicle performance 
improvements and changes to behavior (such as driver 
training), and how can these be achieved?

It is important to note that the research examining energy 
use in supply chains since this includes an assessment 
of energy use (and CO2 emissions) in freight transport 
including transport in urban areas. Much of this research 
adopts a life-cycle approach (e.g., Böge 1995; Browne 
et al. 2005; Jespersen 2004; McKinnon 2010; Rizet et 
al. 2012). The life-cycle assessment (LCA) approach 
is concerned with tracking a product from origin to 
consumption (and beyond, including waste and recy-
cling). At each stage calculations are made about the 
energy used. The research is usually underpinned by data 
collection from surveys. However, to extend the research 
to consider (a) total energy use and (b) the impact of diffe-
rent supply chain configurations, it becomes necessary to 
scale up the findings from the surveys. This may require 
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modeling of typical goods vehicle flows and assump-
tions about the energy consumption for different types of 
vehicles that are making different types of trips (e.g., trips 
in urban areas). Emissions factors can be obtained from 
environmental agencies such as the U.S. Environmental 
Protection Agency’s MOVES model. The LCA approach 
can be complicated by the need to make decisions about 
the boundary of the system to be considered—for ex- 
ample, does it include the energy used in manufacture of 
the equipment that made the machinery for producing 
the item being considered? In addition, at the transport 
level there are questions about how to allocate energy 
use between different products when goods are deliv- 
ered using shared vehicle space—for example, in a par-
cel operation. Because many products are consumed in 
urban areas, there is a need to consider urban freight 
trips within the LCA approach. Edwards and McKin-
non (2010) compare the carbon footprint of the conven- 
tional and online retail supply chain, thereby including an 
assessment of urban freight transport energy use. Yet this 
type of modeling is not usually linked to the urban freight 
modeling approaches discussed so far.

Given the existence of the link between energy use, 
emissions, and air quality, some of this research into 
energy consumption overlaps with research into air qual-
ity standards within cities and the impact of urban freight 
transport. Urban regions have concentrated transporta-
tion activity, increasing emissions and pollution expo-
sure to those who live and work in the region. Often 
background levels of pollutants are also higher than in 
nonurban regions because of manufacturing and indus-
trial activities that may also be concentrated in urban 
areas. Many urban regions have conducted emissions 
inventories (e.g., EMFAC), which will not be discussed 
here.

In the EU context, much of the research concerned 
with air pollution in cities has been framed by the desire 
to create low-emissions zones in urban areas. As noted by 
the Low Emission Zone in Europe Network (LEEZEN),

[A]ir pollution is responsible for 310,000 prema-
ture deaths in Europe each year . . . more than 
caused by road accidents. Air pollution particularly 
affects the very young and the old and those with 
heart and lung diseases—both common causes of 
death in Europe. It also triggers health problems 
like asthma attacks and increases hospital admis-
sions and days off sick. The human health damage 
that air pollution causes is estimated to cost the 
European economy between €427 and €790 billion 
per year. Because of this danger to health, many 
countries around the world, as well as the Euro-
pean Union (EU), have set air quality targets to be 
met. In the EU, it is in order to meet these targets 
that LEZs are being implemented. (LEEZEN 2008)

There are now more than 160 such zones in Europe, 
and they apply to both small and large cities. A key ele-
ment in the creation of such zones is the underpinning 
research to demonstrate how large the zone needs to 
be, how stringent the emission standards, and how the 
enforcement can be managed, all of which influence the 
cost–benefit analysis.

Research into the results of the implementation of 
low-emission zones (Allen and Browne 2009; Johansson 
and Burman, n.d.; Joint Expert Group on Transport and 
Environment 2005; Transport for London 2008) suggests 
that they are a useful policy measure to help improve 
local air quality conditions to achieve threshold air qua-
lity values, especially in relatively small areas that suffer 
from regularly exceeded conditions. However, there are 
problems and questions that require more research. For 
example, low-emission zones can result in vehicle detours 
to avoid the zone, thereby imposing additional pollu-
tion from noncompliant vehicles on locations outside 
the zone, as well as the redeployment of more polluting 
vehicles to operate in other locations without such emis-
sions restrictions. Low-emission zones also impose vehicle 
replacement and retrofitting costs on some vehicle oper-
ators, which can lead to higher freight transport costs 
for supply chain partners. Thereby such zones can result 
in additional operational, financial, and administrative 
burdens. Further research is required to determine whether 
countrywide or even European-wide measures concerning 
vehicle pollutants might be easier to implement, have a 
greater geographical coverage, and be more cost-effective 
overall than a proliferation of low-emission zones in urban 
areas. Research also needs to take into account that even 
though emissions from electric vehicles are low or zero, 
the method of generating the electricity may not be, and 
this may temper the benefits of switching to such vehicles.

Many urban regions (e.g., Berkeley, Calif; and Seattle, 
Wash.) have conducted emissions inventories (e.g., using 
EMFAC); indeed, some of the research concerned with 
air quality and emissions is probably best considered as 
a process of accounting rather than as modeling (Boswell 
et al. 2012). In this accounting or inventory approach, it 
is important to consider the number of vehicles, the num-
ber of trips, and then find agreed-upon and transparent 
assumptions about typical emissions values (e.g., using the 
U.S. Environmental Protection Agency’s MOVES model). 
The trips and distance run (and therefore the emissions) 
can then easily be summed. Different scenarios can be 
explored without reference to modeling simply by mak-
ing different assumptions about the fleet mix, distance 
run, and typical emissions values. However, this ignores 
some of the important feedback loops that would ideally 
be considered—for example, as the mix of vehicles or 
the time of day of operation changes, so does the aver-
age vehicle speed and, therefore, emissions values change. 
To accommodate these more complex patterns, modeling 
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becomes essential. When these interactions are considered, 
the models need to be able to estimate existing and future 
traffic flows (including issues such as average speed). This 
information can then be linked to data on the vehicle fleet 
operating in urban areas to estimate changes in energy 
use and pollutant emissions. This approach applies both 
to freight and nonfreight trips. However, in the case of 
freight-related trips, the approach is complicated by fac-
tors such as uncertainty over the types of freight vehicle in 
use, their relative age and fuel efficiency, and a lack of data 
about trip patterns and trip distances for freight.

To estimate human exposure to pollution, detailed 
population modeling must be combined with emissions 
models, and the spatial nature of these data retained. 
However, with GHG emissions, the concern is not local-
ized human exposure, but the planetary impacts of the 
release of the GHG into the atmosphere. This means 
the spatial component of the release may not need to be 
tracked in the analysis or modeling effort. In addition, 
CO2 production is often estimated directly from fuel con-
sumption, significantly altering the modeling approach 
or data inputs required for the analysis.

To reduce emissions, many urban regions are consider-
ing how to move people and freight onto lower-carbon 
transport modes. This requires both an understanding of 
the contributions of various modes to regional air pollu-
tion and an understanding of the financial and behavioral 
aspects of travel. This question applies to freight opera-
tions as well as passenger travel. For example, what are the 
emissions consequences–benefits of shifting freight onto 
smaller vehicles that may be powered by cleaner fuels?

With increasingly available computing power and 
data management tools, some research is moving toward 
very detailed models applied on larger geographic scales 
to model detailed vehicle speed, weight, and performance 
data at the regional level (Boriboonsomsin et al. 2012).

4. dAtA reQuIreMents And AvAIlAbIlIty

Models can be applied at smaller and larger spatial 
extents of the urban freight transportation system, from 

an intersection, where pedestrian behavior may be exam-
ined, to the entire urban region and beyond. Similarly, 
models may be designed to capture short-term variations 
in travel demand or predict flows over decades. Finally, 
the models may represent origins and destinations as 
individual parcels or as aggregate parcels in larger zones. 
These variations determine the data requirements and 
should be aligned with the objectives of the modeling 
effort. Table 1 (below) identifies the criteria on which 
models may vary in their scope. For example, most mod-
els represent urban regions as a series of zones. These 
zones may be small, representing each parcel or estab-
lishment and, therefore, the travel behavior associated 
with each parcel; or they may be large, aggregating travel 
to or from the zone.

Model structures and logic are based on relationships 
observed from empirical data. Data are collected to build 
an understanding of the urban freight transportation sys-
tem and serve as inputs to models once developed and 
comparisons for validation of model outputs—and, of 
course, model outputs are also used as data to support 
decision making and knowledge development. Much of 
the data used for urban freight transportation modeling 
and analysis are collected for a purpose other than urban 
freight research. For example, truck-count data are gen-
erally collected for pavement design and maintenance. 
This presents significant challenges with respect to sta-
tistical sampling and spatial or temporal relevance. For 
example, while Global Positioning System (GPS) data 
provide an opportunity to track truck trips, the market 
penetration of GPS or how this varies across subsectors 
of the trucking industry are unknown. In addition, sur-
rogate measures must often be used in place of metrics of 
interest. For example, because total truck trip generation 
is unknown, employment or establishment size is often 
used as a surrogate.

Table 2 (page 85) describes categories of data, exam-
ples of data sets of this type in the United States, and 
some of their qualities, with an emphasis on transporta-
tion data for urban freight analysis.

The utility of national data sources is limited by 
the granularity they provide for urban scale analysis. 

TABLE 1 Scale of Model Application 

Descriptor  Range

Spatial extent Urban region Neighborhood Intersection

Spatial granularity Large zones Establishment

System components All traffic All truck traffic Enterprise

Temporal granularity Typical day Day divided into 3 to 5 periods Hourly or by minute

Temporal extent 40 years Seasonal Hours

Network granularity Represent only highways and   
   arterials

Detailed representation of lanes and all  
   roadway links
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Because of this, many regions in the United States find 
that national data sources must be either disaggregated 
or complemented with local data collection efforts, 
including vehicle counts at specific locations. This disag-
gregation is often accomplished using demographic or 
economic data such as employment or economic activity. 
Some guidance has been published on how to accom-
plish this disaggregation, for example, the report from 
TRB’s NCFRP Project 20, Guidebook for Developing 
Suboperational Commodity Flow Data (NCFRP 2013).

Some spot-count data are available because of col-
lection for alternative purposes, including roadway and 
pavement design and maintenance, and they usually cat-
egorize trucks in categories relevant for these purposes. 
However, this is not always relevant for urban freight 
demand modeling because vehicles of less than 14,000 
lbs (6,350 kg) are combined into light-duty vehicles, 
making it difficult to differentiate smaller vans from pas-
senger vehicles. The situation is broadly similar within 
the European Union, albeit that the maximum weight 
limit for light-duty vehicles (also referred to as light-
goods vehicles or vans) is set at 3,500 kg.

More recently, fleet activity data have become avail-
able in both the United States and the European Union, 
either through GPS data records or partnerships with 
individual fleets or groups of fleets. These data are col-
lected for fleet management or, in some cases, tax pur-
poses, and to protect confidentiality are stripped of 
any identifying information prior to being shared with 
researchers. These data are well suited for applications 
where GPS records serve to represent general traffic flow, 
but the use of these data for other applications is limited 
by a lack of information on the population represented 

by this data set. This is also a concern for third-party 
data providers.

In the United States, data with sufficient spatial reso-
lution for many urban freight applications are generally 
collected at the urban scale and paid for by local and 
regional agencies. This includes localized surveys or data 
collection efforts. This practice presents several chal-
lenges to urban freight researchers in that data are (1) 
not collected on a regular basis, which causes difficulty 
evaluating changes over time; (2) collected for a short 
period, which makes them unrepresentative of seasonal 
or other temporal factors; and (3) not collected using the 
same methodology in different locations, which makes 
them difficult to compare over space. The need to sup-
plement national data at the city level is also apparent 
in the European Union. The most comprehensive urban 
freight surveys to provide better data were carried out in 
France in the 1990s (Patier et al. 1997, 2000). These sur-
veys are now being repeated in several French cities and 
will be an important contribution to our understanding 
of changes during the past 15 years. A review of data 
requirements and availability at an EU level was carried 
out within the BESTUFS Project (BESTUFS 2006). Com-
modity or industry-specific data can be useful for analy-
ses of individual sectors of the freight system, but cannot 
be used to represent all freight flows.

5. strengths And WeAknesses oF current 
ApproAches

In the United States, travel demand models are used 
extensively by MPOs to inform planning and support 

TABLE 2 Data Sources for Model Applications 

Scale Example Description

National Commodity Flow Survey, Freight Analysis  
   Framework 3

Limited spatial detail, must disaggregate for  
   urban scale

Spot data Truck counts and speeds, highway perfor- 
   mance monitoring system or state  
   department of transportation

Most highways and Interstates, less available at  
   arterial or residential street level; limited  
   truck categories, if truck counts at all

Fleet activity data GPS, partnerships with firms or fleets Sampling often unknown, offers challenges  
   with representation

Third-party data providers INRIX, TRANSEARCH Details of interpretation not transparent; not  
   publicly available

Surveys Detailed, tailored data Expensive, not repeated

Public metropolitan, not transportation 
data

Parking, land use, employment Must estimate models to convert to trip or  
   travel data

Commodity or industry-specific data Some federal agencies, some industry groups   
   or organizations

Potentially good for industry-specific analysis,  
   difficult to estimate entire traffic stream from  
   this approach

Demographic (not transport) or economic 
data

Census Must estimate models to convert to trip or  
   travel data
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decision making. Generally, these models are accepted 
as useful tools and have been integrated into the deci-
sion-making process. Many organizations have built 
truck modeling capacity into these travel demand mod-
els, with use of the same four-step process. While some 
organizations have developed significantly more than 
others, as discussed, the structures of most four-step 
freight travel demand models significantly limit their 
ability to address some of the challenges to urban 
freight research. Typically, truck trip generation is 
most often a function of employment or establishment 
size and therefore independent of system performance 
or land use mix; therefore, the models cannot capture 
responses to access regulation, service improvement, 
land use mix, or street design. This means trip rates are 
inelastic to changes in performance from infrastructure 
modifications or tolling.

In addition, available regional modeling tools have 
limited ability to address some of the more detailed 
changes or effects of dense urban environments. These 
models typically use a zone as their basic spatial unit, 
capturing trips from, to, and within each zone. Trips 
within each zone are not applied to the road network. 
These model results therefore do not comment on the 
impact of the last mile of travel because it occurs within 
one zone. This information can be incorporated into the 
model as an input by modifying the number manually, 
but adequate data are not currently available to ensure 
that changes to terminal times are appropriate. Models 
with zones larger than a city block were not designed to, 
and cannot in any detailed way, model loading areas, 
mixed-use development, or on-street parking. Micro-
simulation models would be more appropriate for this 
type of evaluation.

A further issue that limits the ability of travel demand 
models to address the contemporary challenges of urban 
freight is the lack of explicit tours for trucks in most 
truck models and the limited handling of intermediate 
locations. Again, reference is made to the models cur-
rently in use by MPOs to address urban freight chal-
lenges. Because a four-step model represents individual 
trips, it cannot account for the synergies apparent in 
routing and trip planning available through the sophisti-
cation of logistics firms. Unfortunately, in the absence of 
considerable data development and research to validate 
improved models, tour-based models are unlikely to be 
operational in the near term for the majority of MPOs.

Emissions modeling is a more recent development for 
metropolitan planners. Most agencies take advantage of 
emissions factors provided by other sources and can then 
consider the net emissions from transportation activity 
when these emissions factors are tied to transportation 
activity from a travel demand model. Because of this, 
the limitations of the travel demand models also apply 
to the emissions modeling. Also, emissions modeling is 

sensitive to the additional data requirements, such as 
the emissions factors available, transportation activity 
data quality, and fleet data. In addition to having these 
current data, the values must also be estimated for the 
future.

Most travel demand models were not designed to cap-
ture detailed transportation activities; for example, all 
vehicles travel the same speed on a link, and speed varia-
tions are not considered. This makes the travel model-
ing frameworks somewhat inappropriate for emissions 
modeling, which is more sensitive to speed variations.

A significant limitation to both travel demand model-
ing and emissions modeling is validation. If the intent 
is to improve, or make the models better, how are they 
defined better? How is the efficacy and utility of these 
modeling approaches judged? Will making the model 
better produce better policy outcomes?

These questions can be separated into two issues:

1. Can the model be demonstrated to replicate 
observed data?

2. Is the model output used to influence decision 
making?

Rules of good practice suggest that any model output 
should, to the extent possible, be validated, or compared 
against observations of the phenomema being modeled. 
Travel demand models are designed to estimate system-
wide travel, but the validation must be conducted with 
time- and location-specific data. However, travel demand 
model outputs are usually compared with available data, 
including travel surveys and traffic counts (PSRC Travel 
Demand Model Documentation 2007). While limited, 
this is an important step; however, this process cannot 
comment on the predictive abilities of the model. If travel 
demand model output is used as an input into another 
process, multiple errors will be propagated through the 
modeling system, and the secondary estimate (e.g., emis-
sions) could be extremely uncertain. With emissions 
modeling, one challenge is that ambient air quality mea-
surements include background emissions but the models 
do not, and ambient air quality is a function of many 
additional features of the environment (e.g., see Fried-
man et al. 2001).

The issue of whether the models are effective at affect-
ing decision making is more difficult to address, but 
discussion is encouraged around this topic at the sym-
posium. Often these observations are spatially or tem-
porally limited.

6. chAllenges

It is clear from the discussion in the previous sections 
that research into urban freight has many analytical and 
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modeling challenges. This section summarizes these chal-
lenges by considering the following:

• Challenges driven by complexity and rapid change,
• Challenges driven by a lack or limitation of knowl-

edge or data, and
• Gaps in communication.

6.1 Challenges Driven by Complexity and  
Rapid Change

Researchers concerned with urban freight have increas-
ingly sought to incorporate a supply chain approach into 
their analysis of urban freight. Adding the supply chain 
approach contributes to an understanding of the scope for 
changes in vehicle flows that result from changes in supply 
chain strategies and operations (e.g., changes in inventory 
management strategies by retailers). But this approach 
inevitably leads to greater complexity, and the current ana-
lytical tools and freight models are not easily manipulated 
or adapted to include the supply chain. This challenge is 
magnified when consumer behavior and trips are consid-
ered. Yet, this becomes increasingly important with the 
rise in e-commerce and home delivery of products leading, 
in turn, to changes in the flow of goods and vehicles (both 
for passengers and freight) within urban areas.

Indeed, work on behavioral issues in general is weaker 
in freight transport than in passenger travel. Stated pref-
erence surveys allow some understanding of trade-offs 
made by freight buyers, but much of this work is hard to 
incorporate into existing modeling frameworks. At the 
micro level of driver behavior, far less is known about 
the behavior of truck and van drivers (and the complex 
interactions with trip planners and managers) than is 
known about car users and travelers generally.

Trip generation studies that underpin many planning 
initiatives also have flaws. Many of them are based on 
assumptions derived from relatively limited surveys, and 
it is not clear how the trip generation work can readily 
be adapted to changes in the wider economy—for exam-
ple, more service activity, the rise of internet shopping, 
mobile working, and so on.

Complexity is also influenced by the number of 
stakeholders engaged in urban freight decision making, 
whether at the public policy planning level or the supply 
chain level. Structuring problems in a way that allows for 
decisions can be difficult. In some cases there is pressure 
for simple solutions and a reluctance to spend sufficient 
time and money on detailed research of the problems 
and issues.

The speed of technology development (especially in 
communications) has produced major opportunities 
for research in urban freight. For example, the scope to 
acquire information from new technologies related to 

vehicle and cargo tracking is enormous. However, the 
rapid pace of the change also creates some problems and 
challenges. One opportunity relates to the vast amounts 
of travel data becoming available (also referred to as the 
challenge of “Big Data”). Among the most important 
challenges are the following:

• How to capitalize on the vast amount of data that 
are available but remain in private hands,

• How to prevent data confidentiality and privacy 
from inhibiting the use of data from some of the com-
mercial systems implemented by companies, and

• How to understand the statistical sampling and sta-
tistical confidence of the analytical results.

6.2 Challenges Driven by a Lack of or 
Limitations of Knowledge or Data

A major weakness in the understanding of urban freight 
flows concerns smaller vehicles (below 3.5 tons in the 
European Union and 14,000 pounds in the United 
States). These vehicles make up a significant part of the 
vehicle flow in urban areas (in France, 50%) and are 
responsible for many of the deliveries and collections and 
for almost all of the service trips. Yet very little data are 
collected about these vehicles, and few models address 
the activity of the van sector. National data collection at 
the EU level for trucks of more than 3.5 tons is a statu-
tory requirement; but for smaller vehicles, it is optional. 
And with cuts in public spending there are fewer efforts 
to collect such data than in the past. In the United States, 
delivery vans are not trackable in any existing data set; 
this means the magnitude of the VMT is hard to estimate, 
origin–destination and time of day patterns are not well 
understood, and therefore public-sector involvement in 
the field is limited.

In urban freight it is apparent that sometimes research 
is directed at the vehicle, sometimes at the flow of freight, 
and sometimes at both factors. However, there is a lack 
of data matching cargo with vehicles. While vehicle flows 
and counts are reasonably well measured and modeled, 
very little data are available demonstrating which com-
modities or products use which elements of the infra-
structure. This particular lack of data limits the ability to 
understand the economic value of elements of the infra-
structure and make investments based on these criteria. It 
also inhibits the analysis of freight-related environmental 
impacts at sector, industry, or commodity levels.

At the EU level there are clear challenges when trying 
to make comparisons between the member states (and 
this can be extended to consider countries that are not 
EU members). Some comparisons are difficult because 
data are not collected in a consistent and common man-
ner. But there are also challenges in terms of definitions 
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(some likely caused by questions of language). For exam-
ple, within urban freight surveys published in Europe, 
there are many terms used to describe delivery rounds 
(including tours, trips, and journeys), and even informa-
tion about the delivery itself can be difficult to compare 
when terms such as drop, delivery, consignment, and 
item are all used without any standard definition for their 
meaning. The largest and most detailed surveys on urban 
freight movement (in Europe) have been carried out in 
France (see Patier et al. 1997, 2000), and yet the results 
and approaches are not very well known in the UK, pri-
marily because few of the results and approaches (at any 
detailed level) have been widely disseminated in English.

6.3 Gaps in Communication

Before discussing whether there is a gap between research 
and practice in urban freight it is relevant to mention the 
gaps that can be found within the urban freight research 
community. Perhaps one of the most striking that cer-
tainly existed until the past few years is the gap between 
those engaged primarily in urban freight modeling and 
those working on policy or business-related research 
issues. This gap has been closing in recent years, and 
conferences addressing both perspectives are now more 
common. Improvements in modeling urban freight flows 
do not necessarily have to take account of the policy 
perspective. This lack of policy relevance may not be a 
problem from a scientific perspective, but it may make 
it much harder to use the models in a more pragmatic 
way to support decisions. Researchers focusing on policy 
questions do not seem to have framed some of these ques-
tions in terms of the possible role of models in providing 
relevant answers, and this simply continues the divide.

There would seem to be a gap between practitioner 
requirements for simple solutions that can be imple-
mented relatively quickly and the requirement for rigor-
ous research that often highlights complexity. As argued 
at the start of this paper, the urban freight system is com-
plex, with multiple stakeholders and difficult decision-
making trade-offs to consider. This complexity may be 
very interesting from a research perspective, but for the 
practitioner, given the task of resolving problems and 
improving the urban area, it can make it hard to achieve 
progress. And research often seems to identify the many 
different possibilities without giving a clear direction as 
to which of them is most appropriate. 

7. other u.s.-eu dIFFerences

This white paper provides a review of two areas of urban 
freight research where modeling approaches are used. 
The paper compares the approaches and their support-

ing data between U.S. and European cities. While model-
ing is one aspect of urban freight research, it cannot be 
forgotten that decisions regarding how to address urban 
freight challenges are made in a political environment. 
The political cultures across the Atlantic, but also within 
Europe and the United States, are varied, meaning that 
some policy solutions are acceptable in some locations 
but not in others. The roles of municipal governments in 
relation to regional or national governments vary, as do 
political ideologies and cultural values.

In Europe, multinational cooperation has been 
strongly encouraged by the European Union. To encour-
age this, funding opportunities have explicit require-
ments on member state collaboration. While there is not 
an equivalent funding mechanism in the United States, 
one could argue that the lack of one reflects a lack of 
need, that collaborative partnerships between states are 
more implicit or occurring naturally.

Data programs vary. Freight data collected for Euro-
pean cities are very hard to compare, individual cities 
often have discretion over the monitoring and analysis 
of freight data, and there are also national differences in 
definitions and approaches. As noted in Section 6, there 
is little consistency or commonality in terms of the data 
collected about urban goods and vehicle flows. This can 
make comparisons between cities difficult and expensive 
(if new data need to be captured). This lack of a com-
mon data approach may also inhibit the development of 
models. Models have been developed, but at the Euro-
pean level those used in urban freight analysis very often 
remain national in context and application.

Infrastructure in historical European cities is more 
constrained, and the development more dense than any 
location in the United States. Historical European cen-
ters have tourist attractions whose integrity is threatened 
by vehicle emissions and vibrations. This has made many 
cities sensitive to the problems imposed by urban freight. 
In some cases, this problem-centered approach may 
stimulate research but it also leads to conflict between 
the freight transport community and those engaged in 
policy making and regulation enforcement. The nature 
of many urban areas has clearly influenced research top-
ics in Europe, with many studies carried out on the use 
of small vehicles (and even cargo cycles in recent years).

Within Europe there is a strong emphasis on the idea of 
transferability. Many European-funded projects explic-
itly seek to address this question. There have also been 
projects where there are lead cities and follower cities to 
test whether it is possible to speed up the learning and 
implementation cycle for urban freight–related improve-
ments. While of course this is valued in the United States, 
projects have not been set up in this fashion.

Private-sector participation has been encouraged on 
both sides of the Atlantic. In Europe, it seems that trans-
port companies and vehicle manufacturers have been 
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engaged—and to a lesser extent, retailers and suppli-
ers. This is reversed in the United States, where shippers 
and receivers (and to a lesser extent, carriers) have been 
engaged in planning efforts.

8. recoMMendAtIons

In this review, several urban challenges to which freight 
transport is a significant contributor have been identi-
fied. It is intended that these identified challenges will 
serve to raise issues for discussion. These include the fol-
lowing questions:

1. Should additional behavioral aspects be built into 
models? Will this allow them to be more policy sensitive? 

2. To what extent can and should supply chain behav-
iors be built into freight models? Given their tendency to 
change over time, what modeling approaches are appro-
priate? Can a probabilistic approach be used?

3. How can the effectiveness of these models at 
addressing urban challenges be measured? 

4. Why has there been little attention to small-scale 
problems, such as the impact of on-street parking and 
loading zones, and the impact of bicycle and pedestrian 
facilities on traffic flow and capacity? How can greater 
research attention be brought to these problems? 

The authors feel there is an opportunity to improve the 
communication and transfer of knowledge between 
urban freight researchers and policy makers. Why does 
this communications gap persist? How does this relate to 
analytical tools? To what extent do these tools address 
the urban freight problems that policy makers are most 
concerned with? This may be more than a communica-
tion problem; for example, are academic projects not suf-
ficiently relevant and therefore not considered by policy 
makers? Are the data requirements or modeling knowl-
edge too onerous? Does academic research sufficiently 
capture the key features of private-sector activities?

To further explore these questions, it is recommended 
that the following activities be considered by symposium 
participants:

1. Conduct a more systematic review of the state of 
modeling and analytical work completed with joint sup-
port from the United States and Europe;

2. Fund joint projects, especially those that address 
the modeling–policy gaps;

3. Organize a showcase for some examples where 
the analytical and policy gap has been overcome or nar-
rowed;

4. Organize an annual meeting aimed at encouraging 
European–United States cooperation between research-
ers; and

5. Consider a journal special issue built around the 
workshop addressing the questions raised by the papers 
and presentations.
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APPENDIX B

Final Program

cIty logIstIcs reseArch: A trAnsAtlAntIc perspectIve

EU-U.S. Transportation Research Symposium 1

Organized by the
European Commission
Research and Innovative Technology Administration, U.S. Department of Transportation
Transportation Research Board

May 30–31, 2013
National Academy of Sciences Building
2101 Constitution Avenue, NW
Washington, D.C.

thursdAy, MAy 30, 2013

7:15 a.m. Continental Breakfast, East Court

8:00 a.m. Welcome and Introductory Remarks, Lecture Room
  Robert E. Skinner, Jr., Transportation Research Board, presiding
  
  Recognition of Planning Committee Members
  C. Michael Walton, University of Texas at Austin
  
  Welcome from the European Commission
  Alessandro Damiani, European Commission Directorate–General for Research and Innovation

  Welcome from the U.S. Department of Transportation
  Kevin Womack, Research and Innovative Technology Administration

8:30 a.m. Presentation of Commissioned White Papers, Lecture Room
  Alan C. McKinnon, Kühne Logistics University, presiding

  Approaches to Managing Freight in Metropolitan Areas
  Laetitia Dablanc, Institute of Science and Technology for Transport, Development, and Networks
  Genevieve Giuliano, University of Southern California

  Modeling Approaches to Address Urban Freight’s Challenges: A Comparison of the United States  
  and Europe
  Michael Browne, University of Westminster
  Anne V. Goodchild, University of Washington
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  Discussion and Question-and-Answer Session

9:30 a.m. Break, East Court

10:00 a.m. Demand Patterns and Trends, Lecture Room
  Christopher Caplice, Massachusetts Institute of Technology, and Laetitia Dablanc, Institute of Science  
  and Technology for Transport, Development, and Networks, presiding

  French Cities’ Urban Freight Surveys
  Jean-Louis Routhier, Laboratoire d’Economie des Transports

  U.S. Cities’ Urban Freight Surveys
  Miguel Jaller, Rensselaer Polytechnic Institute

  Shifts and Trends in Urban Retailing and Buying Behavior
  Robert Chumley, 7-Eleven

  Synthesis and Summary
  Laetitia Dablanc, Institute of Science and Technology for Transport, Development, and Networks

12:30 p.m. Lunch, Great Hall

1:30 p.m. Schemes and Technologies for Enhancing Urban Distribution, Lecture Room
  Marcel Huschebeck, PTV AG, presiding

  Case Studies of Innovation
  Cathy Macharis, Free University of Brussels

  Impact Evaluation
  Martin Ruesch, RAPP Trans AG

  Implementation Aspects
  Jack Levis, UPS
  David Logsdon, Waste Management
  Chris Kozak, Wal-Mart

  Discussion and Question-and-Answer Session 

4:00 p.m. Break, East Court

4:30 p.m. Open Forum on Cross-Cutting Issues, Lecture Room
  Alan C. McKinnon, Kühne Logistics University, presiding

6:00 p.m. Welcome Reception and Networking, Great Hall

FrIdAy, MAy 31, 2013

7:15 a.m. Continental Breakfast, East Court

8:00 a.m. Review of Day 1, Lecture Room
  Rapporteurs, Andrea Meyer and Dana Meyer, Working Knowledge, presiding

8:30 a.m. Terminals and Hubs: Impacts and Strategies, Lecture Room
  Lanfranco Senn, Bocconi University, and Genevieve Giuliano, University of Southern California,  
  presiding
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  Part 1: Impacts of Terminals and Hubs on Metropolitan Areas
  Intermodalism and Urban Logistics: Impacts of Terminals on Metropolitan Areas
  Jean-Paul Rodrigue, Hofstra University

  Part 2: Strategies for Mitigating Impacts of Terminals and Hubs
  Consolidation Hubs and Freight Villages
  Thierry Vanelslander, University of Antwerp

  Environmental Regulation
  Clarence Woudsma, University of Waterloo

  Operational Strategies 
  Thomas O’Brien, California State University, Long Beach

  Discussion and Question-and-Answer Session

10:30 a.m. Break, East Court

11:00 a.m. Logistics Efficiency in Urban Areas, Part 1, Lecture Room
  Alan C. McKinnon, Kühne Logistics University, and Chelsea (Chip) White, Georgia Institute of  
  Technology, presiding

  Measuring Efficiency and Inefficiency in Urban Freight Transport
  Teodor Gabriel Crainic, Université du Québec à Montréal

  Opportunities for Improving Efficiency
  José Holguín-Veras, Rensselaer Polytechnic Institute

12:00 noon   Lunch, Great Hall

1:00 p.m. Logistics Efficiency in Urban Areas, Part 2, Lecture Room
  Alan C. McKinnon, Kühne Logistics University, and Chelsea (Chip) White, Georgia Institute of  
  Technology, presiding

  Barriers and Constraints
  Birgit Hendriks, Binnenstadservice

  Opportunities for Public Policy Intervention
  Ian Wainwright, Transport for London

  Discussion and Question-and-Answer Session

2:30 p.m. Review of Day 2, Lecture Room
  Rapporteurs, Andrea Meyer and Dana Meyer, Working Knowledge, presiding

3:00 p.m. Concluding Observations: Opportunities for Collaboration, Lecture Room
  Robert E. Skinner, Jr., Transportation Research Board, presiding

3:30 p.m. Adjournment
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