1

The 4th VREF Conference on Urban Freight

2

DAY 1: Tuesday March 23
Start
08:30
10:00

End
10:00
13:30

13:30
15:00

Session
1
BREAK

Track 1

15:00

2

Group A- Pandemic

15:30

BREAK

15:30

17:00

3

Start

End

Session

08:30

10:00

4

10:00
12:00
13:00

12:00
13:00
13:30

BREAK
5
BREAK

13:30

15:00

6

15:00
15:30
16:30

15:30
16:30
17:00

BREAK
7
BREAK

17:00

18:30

8

Start

End

Session

08:30

10:00

9

Group D - From global
flows to urban traffic

Track 2
Track 3
Plenary: Opening, welcome, and presentations
BREAK
Group B - Digitalization &
Group C - Policy and
automation
planning
BREAK
Group E - Last mile
Group F - Policy and
initiatives
planning

Track 4

Group G - Sustainable
urban freight

DAY 2: Wednesday March 24
Group H - Sustainable
urban freight

Group L -Pandemic

Group O -Sustainable
urban freight

Group I -On demand
Group J -Policy and
economy and urban
planning
freight
BREAK
Plenary: ICLEI workshop
BREAK
Group N - On demand
Group M - Facilities to
economy and urban
enhance distribution
freight
BREAK
Plenary: ICLEI roundtable
BREAK
Group P -Curbside
Group Q -Policy and
management
planning

DAY 3: Thursday March 25
Group S -Sustainable
urban freight

10:00
13:30
BREAK
13:30
15:00
10
Notes: All times are CET. Blue sessions are plenary sessions

The 4th VREF Conference on Urban Freight

Group T -Last mile
initiatives

Group U -Sustainable
urban freight
BREAK
Plenary: Presentations and closing

Group K -Urban logistics

Group R -Sustainable
urban freight

3
ABSTRACTS
Group A: Pandemic ....................................................................................................................................... 8
Paper. No: 56 - The impact of COVID-19 on online sales of small retailers: a transport perspective...... 9
Paper. No: 57 - #Stayhome but how will the goods come to you? .......................................................... 11
Providing access to goods during a pandemic ......................................................................................... 11
Paper. No: 45 - Urban logistics in times of lockdown: an analysis of three surveys in France ............... 12
Paper. No: 67 - An examination of last-mile logistics of food value chain during COVID-19 pandemic
lockdown in metropolitan Lagos ............................................................................................................. 14
Group B: Digitalization and Automation .................................................................................................... 15
Paper. No: 104 - An Assessment of the Use of Autonomous Ground Vehicles for Last Mile Parcel
Delivery ................................................................................................................................................... 16
Paper. No: 99 - Zone Selection for Testing Autonomous Last-Mile Container Cargo Delivery in the
Municipality of Rotterdam....................................................................................................................... 17
Paper. No: 76 - Markov based mesoscopic simulation tool for urban freight: SIMTURB ..................... 19
Paper. No: 42 - Home-Based Delivery Supply Chains: The Digitalization Paradigm ............................ 21
Group C: Policy and Planning ..................................................................................................................... 22
Paper. No: 114 - Freight trip generation models for an industrial estate: Lessonsand opportunities for
city logistics practices .............................................................................................................................. 23
Paper. No: 36 - Service Trip Attraction: Implications to Curbside Management ................................... 25
Paper. No: 12 - An Overview of Planning for Urban Freight Transport in Nairobi Metropolitan Area . 27
Paper. No: 84 - Strategies for managing freight flows in metropolitan lagos ......................................... 29
Group D: From Global Flows to Urban Traffic ........................................................................................... 31
Paper. No: 18 - Intermodal Transport in the Southern African Development Community Region: A
Mode Choice Assessment in favor of Short-sea Shipping ...................................................................... 32
Paper. No: 5 - Gateways and corridors, knowledge hubs, and urban democracy: The case of Halifax,
Nova Scotia .............................................................................................................................................. 33
Paper. No: 2 - The growing role of Toronto’s regional municipalities in global value chains: A view
fromsuburban stakeholders ...................................................................................................................... 35
Paper. No: 3 - Global value chains, municipal democracy and the Gateway: reproducing differentiated
urban space in Metro Vancouver .............................................................................................................. 37
Paper. No: 79 - Impact of Disruptions to Port Terminal Operations Using Discrete Event Simulation . 39
Group E: Last Mile Initiatives ..................................................................................................................... 40
Paper. No: 108 - Access to urban e-commerce infrastructure: social impacts on the integration with
cargo-bike-sharing ................................................................................................................................... 41
Paper. No: 81 - Platform-Based Collaborative Routing using Dynamic Prices as Incentives: The Case
of aDutch Trucking Platform ................................................................................................................... 42
Paper. No: 55 - Measuring and in-building portion of urban deliveries.................................................. 44

The 4th VREF Conference on Urban Freight

4
Paper. No: 11 - Lesson learned from Urban Delivery Vehicle Ridealongs ............................................. 45
Group F: Policy and Planning...................................................................................................................... 47
Paper. No: 86 - Analysis of Road tolls and its influence on Trucking costs ........................................... 48
Paper. No: 65 - Service trips generation modelling in a developing urban area ..................................... 50
Paper. No: 102 - A Logistics Living Lab to co-create innovative logistics solutions. The case of
Rome ....................................................................................................................................................... 52
Paper. No: 33 - Energy Efficient Logistics in the Albany- New York City Corridor ............................. 54
Group G: Sustainable Urban Freight ........................................................................................................... 56
Paper. No: 32 - Principles and Strategies to Foster Freight-Efficient Land Uses ................................... 57
Paper. No: 20 - Promoting (spreading) location-based communicationfor “greener”, "energy saver" and
"sustainable" urban(intra-city, city) logistics, through an online platform (portal) called “InterNodz” . 59
Paper. No: 58 - Abstract Emission estimation in intercity trucking freight trips based on known data –
case study: Colombia. .............................................................................................................................. 62
Paper. No: 91 - Heavy Duty Trucks: The Challenge of Getting to Zero ................................................ 64
Group H: Sustainable Urban Freight ........................................................................................................... 66
Paper. No: 44 - Sustainable Supply Chain Management: Case of Kochi ................................................ 67
Paper. No: 51 - Multi-stakeholder approach to promote sustainable urban freight in Indian cities ........ 68
Paper. No: 48 - Goods deliveries to London schools: Improving efficiency and sustainability ............. 69
Paper. No: 9 - The University-community as catalyst for sustainable urban logistics - Experiences and
results based on six years of action research in Amsterdam.................................................................... 71
Group I: On demand economy and Urban freight ....................................................................................... 73
Paper. No: 23 - Consumer preference for homedelivery services and transport emission reduction ............ 74
Paper. No: 68 - Consumers Response towards Online Shopping and Assessing Last Mile Logistics
Service in India ........................................................................................................................................ 76
Paper. No: 92 - Joint distribution problem for small and medium-sized restaurants with on-line-takeout
orders ....................................................................................................................................................... 78
Paper. No: 27 - Exploring the Potential Impact of Crowdshipping Using Public Transport in Singapore
................................................................................................................................................................. 79
Group J: Policy and Planning ...................................................................................................................... 81
Paper. No: 82 - Exploring Transport Demand Management Strategies for Sustainable Fuel Delivery
Truck Operation in Lagos, Nigeria. ......................................................................................................... 82
Paper. No: 105 - Simulation-based assessment of dedicated freight parking slots on travel time and
traffic emissions in a commercial street .................................................................................................. 83
Paper. No: 6 - The political influence of cross-sector collaborative urban freight arenas on
policymaking ........................................................................................................................................... 85
Paper. No: 66 - Modelling Freight Generation at Regional Level using Spatial Regression Methods ... 87

The 4th VREF Conference on Urban Freight

5
Paper. No: 93 - The role of local authorities for the sustainable development of urban logistics ........... 89
Group K: Urban Logistics ........................................................................................................................... 90
Paper. No: 31 - Integrated Logistics Facilities of Transit Oriented Developments and their Future
Expansion ................................................................................................................................................ 91
Paper. No: 28 - Energy-efficient distribution of online grocery shopping.................................................... 93
Paper. No: 110 - Sustainable last mile delivery on e-commerce market – lesson learned from Covid-19
in Brazil and Poland................................................................................................................................. 95
Paper. No: 103 - Sharing in five: a disruptive urban freight transport analysis ...................................... 97
Paper. No: 46 - An Integrated Intermodal Freight Transportation System for Handling Containerized
Cargo of Bangladesh................................................................................................................................ 99
Group L: Pandemic .................................................................................................................................... 101
Paper. No: 112 - Assessing the inequalities in access to online delivery services and the way COVID19 pandemic compounds marginalization ............................................................................................. 102
Paper. No: 43 - Toronto Area Off-peak delivery program: Before, during andafter COVID-19.......... 105
Paper. No: 98 - Why COVID-19 will change B2C parcel last mile network structures ....................... 106
Paper. No: 87 - Analysis of Impacts of Fresh Food Truck Distribution during COVID-19 in New York
City ........................................................................................................................................................ 108
Group M: Facilities to enhance distribution .............................................................................................. 110
Paper. No: 89 - Freight trip generation in large facilities ...................................................................... 111
Paper. No: 16 - Analysis of the relationship between the local characteristics of the cities and the
number of the warehouse in a Metropolitan Area ................................................................................. 113
Paper. No: 78 - Staying away from parcels in urban consolidation. A market segmentation study for an
urban consolidation centre. .................................................................................................................... 115
Paper. No: 106 - Relationships among Urban Characteristics, Real Estate Market and Spatial Patterns
of warehouses in different geographic contexts .................................................................................... 117
Paper. No: 22 - Site analysis of major truck, trailer and tanker parks in metropolitan Lagos............... 122
Group N: On demand economy and Urban freight ................................................................................... 124
Paper. No: 101 - Planning for the City or the Neighborhood? A study of online delivery
frequency preferences in New York City ........................................................................................... 125
Paper. No: 26 - Quantifying e-commerce mobility: a systematic literature review of the state of practice
ofe-commerce data in urban logistics research ...................................................................................... 127
Paper. No: 41 - The Footprint Amazon’s Distribution Network: Vertical and Horizontal Integration of
E-commerce Logistics ........................................................................................................................... 129
Paper. No: 63 - Modelling dynamic consumer shopping choices and related urbanfreight flows: the case
of e-grocery............................................................................................................................................ 131
Paper. No: 74 - B2C e-commerce and home delivery alternatives to reduce traffic flows: an empirical
analysis of the Milan metropolitan city .................................................................................................. 133

The 4th VREF Conference on Urban Freight

6
Group O: Sustainable Urban Freight ......................................................................................................... 135
Paper. No: 24 - Assessment of Freight Accessibility in New York City: A Spatial-Temporal Approach
............................................................................................................................................................... 136
Paper. No: 54 - Impact of Cargo Bike Testing Experience on Vehicle Perception and Purchase
Decision: Results from an Experimental Field Test in Germany .......................................................... 138
Paper. No: 108 - Challenges and risks in transportation of dangerous goods in urban environments. . 140
Paper. No: 21 - Analysis for Developing a Sustainable Biofuel Supply Chain betweenUrban Centers
using Logistics Optimization Modelling ............................................................................................... 142
Paper. No: 8 - The potential of zero emission transport for fieldservice engineers .............................. 144
Group P: Curbside Management ............................................................................................................... 146
Paper. No: 1 - Innovative technological and policy approaches to managing the curb in the United
States ...................................................................................................................................................... 147
Paper. No: 13 - Design Guidelines for Commercial Vehicle Envelopes on Urban Streets ................... 150
Paper. No: 113 - Innovations towards Kerbside Delivery as a Service: K-DaaS .................................. 152
Paper. No: 72 - Quantifying the externalities caused by lack of curb-space supply for commercial
vehicles in urban areas ........................................................................................................................... 154
Group Q: Policy and Planning ................................................................................................................... 156
Paper. No: 62 - Urban logistics and land prices: new perspectives in the Paris Region ........................ 157
Paper. No: 39 - Consumer shopping & shipping decisions, social isolation, and the digital divide as ecommerce use increases in light of COVID-19 ..................................................................................... 159
Paper. No: 88 - Large Urban Freight Zonal Generators – an empirical investigation........................... 161
Paper. No: 90 - Cracking the Freight Data Nut: Estimating Center City Inbound and Outbound Vehicle
Volumes from Cordon Counts ............................................................................................................... 163
Paper. No: 37 - An Approach to Understand the Influence of Land Use Policy on Freight Efficiency 165
Group R: Sustainable Urban Freight ......................................................................................................... 166
Paper. No: 80 - Making liveable cities with last-mile deliveries in developing economies using Cargo
Bikes ...................................................................................................................................................... 167
Paper. No: 34 - Integrated Land-Use and Transportation Framework for Urban Sustainability .......... 169
Paper. No: 75 - Urban Freight Delivery and Congestion Impacts ......................................................... 171
Paper. No: 47 - A Model and Case Study of the Reliability of Time-Sensitive Drone Deliveries ....... 173
Paper. No: 29 - Characteristics of a Successful Microhub: Taking Public and Private Stakeholders’
Perspective into Account ....................................................................................................................... 174
Group S: Sustainable Urban Freight .......................................................................................................... 176
Paper. No: 25 - Planning for sustainable urban freight and the on-demand economy .......................... 177
Paper. No: 94 - Zero emission zones for urban freight transport in 2025 - What will it logistically
entail? ..................................................................................................................................................... 179

The 4th VREF Conference on Urban Freight

7
Paper. No: 73 - Implications of food autonomy policies on short food supply chains.......................... 181
Paper. No: 83 - Evaluation of the potential environmental impacts of a low-emission zone ................ 183
Paper. No: 71 - Zero emission city logistics for longer trips – including fast charging in parcel delivery
operations............................................................................................................................................... 185
Group T: Last Mile Initiatives ................................................................................................................... 187
Paper. No: 69 - Determinants of the food supply in urban areas by Light Goods Vehicle (LGV) ....... 188
Paper. No: 53 - Linking an empirical multi-agent model with a detailed agent-based simulation to
reproduce complex scenarios of urban freight transport: the case of last-mile parcel deliveries .......... 190
Paper. No: 111 - Designing smart loading zones .................................................................................. 192
Paper. No: 95 - Cost Model to compare different last mile parcel distribution services....................... 194
Group U: Sustainable Urban Freight ......................................................................................................... 197
Paper. No: 107 - Categorization of Urban Freight Transport Concepts and Policiesaccording to their
Sustainability Performance .................................................................................................................... 198
Paper. No: 17 - Assessment of Rail-Road Freights Competitiveness and Capacity for effective urban
supply chain distribution in Lagos megacity, Nigeria. .......................................................................... 201
Paper. No: 19 - LastMileTram: Empirical Research on the Usage of a Cargo Tram – Case Study
Frankfurt/Main (Germany) .................................................................................................................... 202
Paper. No: 49 - Factors influencing Active Transport (AT) to school for 10 – 12-year-old children in
Nairobi City County, Kenya .................................................................................................................. 204
Paper. No: 64 - How do cities handle urban logistics issues and requirements in theirland use planning?
Empirical evidence from Norway .......................................................................................................... 205

The 4th VREF Conference on Urban Freight

8

Group A: Pandemic

The 4th VREF Conference on Urban Freight

9

Paper. No: 56 - The impact of COVID-19 on online sales of small
retailers: a transport perspective
Joris Beckers, University of Antwerp, Belgium
Ann Verhetsel, University of Antwerp, Belgium
Purpose
The COVID-19 crisis forced the majority of non-essential retailers to close in Belgium from March 18,
2020 onwards. While e-commerce could have been a salvage for these companies, many small retailers were
not yet operating an online shop. This is no surprise, as on average the share of online sales in total retail
sales was estimated at less than 10%, and the overwhelming majority of online purchases occurs in large
(foreign) webshops (BeCommerce, 2020). Resultantly, maintenance and transport costs outweighed the
extra online revenue forsmall retailers.
The forced closure however reshuffled the retail landscape. Small retailers started to sell online, retail
federations and policy makers embarked on promotion campaigns to convince consumers of shopping
locally (online). This raised the question: to what extend moved retailers to the online channel due to this
crisis? By answering this question, we attempt to provide insights in the future of their physical outlets, as
well as in the impacts on urban freightmovements.
Research Approach
An online survey was sent out to retailers in Flanders and Brussel in an attempt to answer this question. We
targeted all different sectors but focus on small retail and catering outlets. Targeting happened through
retail federations as well as via local governments. The survey questions the non-physical channel sales and
the organization of the delivery process, both before and during the crisis to measure the evolution. Finally,
the retailer’s perspective on the future of the physical outlet, as well as generic store information is gathered
at the conclusion of the survey.
Findings
Very preliminary results indicate on average losses in revenue of more than 70% and unsurprisingly a
majority of respondents made changes to their online channel. Especially for small retailers, we see a large
share of the deliveries done by the retailer themselves despite only part of the transport costs are
recuperated. Currently, the majority of the respondents still see their physical channel as their main channel
going forward.
Research Impact
Most e-commerce research in the freight community is conducted based on consumer surveys, assessing
the substitution of shopping trips by freight trips, independent of the choice of the online retailer (Beckers
et al., 2018; Beckers et al., forthcoming, Buldeo Rai et al., 2019; Jaller & Pahwa, 2020). In a similar attempt
to understand the impact of the crisis, the Paris Logistics Chair is currently maintaining a barometer on
urban logistics (https://www.lvmt.fr/en/chaires/logistics-city/) by questioning mostly freight operators. We
analyze urban retail freight flows by targeting small retailers. There actions not only have an impact on the
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transport flows originating from those locations (B2C), but also on the B2B flows arriving in the city.
Practical Impact
The findings of this study help local governments to better understand the issues local retailers are facing.
Some local governments are already opening online platforms to facilitate the online sales. However, a
sudden increase in the volumes of online parcels sendfrom a wide variety of small retailers may trigger
local governments to set up similar collaboration for the transport issues that these retailers face. For large
cities, this can happen at the city level, but provinces can be equally eager to facilitate this for the smaller
communes within their jurisdiction.
References
Beckers, J., Cárdenas, I. D., & Verhestel, A. (2018). Identifying the geography of online shopping adoption
in Belgium. Journal of Retailing and Consumer Services, 45(November 2018), 33–41.
Beckers, J., Cardenas, I.D., & Sanchez-Diaz, I. (forthcoming) Modeling household freight generation: The
impact of online shopping on residential freight trips
BeCommerce (2020) https://www.becommerce.be/market-monitor-2020-nl
Buldeo Rai, H., Mommens, K., Verlinde, S., & Macharis, C. (2019). How Does Consumers’ Omnichannel
Shopping Behaviour Translate into Travel and Transport Impacts? Case-Study of a Footwear Retailer in
Belgium. Sustainability, 11(2534).
Jaller, M., & Pahwa, A. (2020). Evaluating the environmental impacts of online shopping: A behavioral
and transportation approach. Transportation Research Part D: Transport and Environment, 80, 102223.
https://doi.org/10.1016/j.trd.2020.102223
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Paper. No: 57 - #Stayhome but how will the goods come to you?
Providing access to goods during a pandemic
Ceren Altuntas Vural, Chalmers University of Technology, Sweden
Ivan Sanchez-Diaz, Chalmers University of Technology, Sweden
Arni Halldorsson, Chalmers University of Technology, Sweden
Linda Triin Ait, Chalmers University of Technology, Sweden
Purpose
The purpose of this study is to explore how urban logistics services adapt to the changing demand patterns
due to Covid-19 outbreak. To achieve this purpose, the study is analyzing emerging actors providing urban
logistics services, the changing roles of existing actors, new urban logistics services that are being offered
and different types of collaborations between market actors.
Research Approach
In accordance with the exploratory purpose of the study, a qualitative research approach is followed.
Secondary evidence that illustrates the logistics industry’s response to the outbreak is analyzed with a
content analytic methodology. Primary data from semi-structured interviews with urban logistics and ecommerce actors support secondary data in developing response patterns.
Findings and Originality
Preliminary findings show that rapid service innovation is the key strategy that urban logistics service
providers use to respond changing market demands during the outbreak. Both technological innovations
and other service process innovations help in satisfying the demand in a socially responsible and inclusive
way. Service inclusivity is a key as the outbreak keeps on segregating certain segments of the population
and reduces their access to goods and services from conventional paths.
Research Impact
This study contributes to urban logistics literature by studying the response of the industry to the current
crisis in a systematic way and illustrating the main pathways. The pandemic has questioned the inclusivity
of existing urban logistics services and accessibility to goods and services by all segments of the population.
Results of this study makes an initial attempt to answer this question and provides insights about market
gaps for urban logistics service provision.
Practical Impact
Response patterns that are illustrated in this study provide benchmarks for logistics practitioners who need
to continue meeting the demand while the pandemic keeps on affecting demand patterns in markets.
Furthermore, the results provide insights to policy makers and urban logistics service providers to think
about inclusivity in service design and how to use service innovations for improving the accessibility of
urban logistics services by heterogenous market segments.
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Paper. No: 45 - Urban logistics in times of lockdown: an analysis of
three surveys in France
Laetitia Dablanc
Adeline Heitz
Diana Diziain
Heleen Buldeo Rai
Purpose
In times of a lockdown such as the one most countries have experienced in recent months, logistics becomes
a priority activity, or rather, while it has always been strategic for cities, it becomes more visible. The streets
are dedicated to urban services and goods vehicles. In order to better assessimpacts of lockdown on delivery
companies and logistics activities in cities, three surveys among freightand logistics stakeholders were made
during the lockdown in France (March 12 – May 11). The proposedpaper aims at cross-analysizing the results
of these three surveys, drawing conclusions on how the freight and logistics sector was impacted by and
coped with the lockdown.
Research Approach
The three surveys are the following:
- A daily survey among a panel of ten delivery companies (small and large), digital delivery
platforms and self-contracted delivery workers operating in the Paris metropolitan area. An
additional survey on the four main freight organizations is conducted weekly. The focus is on Paris
and the Paris region.
- A monthly survey among the members of the main logistics providers and real estate developersof
AFILOG, a trade group. About 40 members, representing large real estate groups as well assmaller
companies (architecture, consulting, others) participate. The focus is on the whole country. It is
completed with a set of interviews with some of AFILOG members.
- A set of dedicated interviews with freight and logistics companies (25 interviews): shippers (ecommerce, manufacturers, and mass retail distribution), carriers (international and localtransport
companies), and logistics service providers (international and local companies). We also
investigated local public policies who have proposed or organized specific services for logistics
and freight during the crisis and post-crisis (15 interviews: at municipal, metropolitan,and regional
level).
Our research approach is 1. to draw preliminary conclusions on each survey, following a common set of
indicators. 2. To confront and discuss preliminary results in order to find common patterns as well as
differences, including accounting for the different nature of the three surveys. 3. To solicit feedbacks from
a few selected stakeholders involved in the surveys. 4. To finalize agreed findings. The analysis will be
focused on the urban dimension of the activities and impacts surveyed.
A review (from press, contacts, websites) of other surveys, data collections made in France and abroadwill
provide context to our results.
Indicators compiled from the three surveys will be the following:
- Economic impacts: Increase/decrease of volumes delivered, financial impacts, typology of goods

The 4th VREF Conference on Urban Freight

13

-

-

-

-

delivered, according the different phases of crisis. Differences between time periods (eg first week
of lockdown, peak of demand for necessary items, second week of the lockdown, generaldecrease
in demand, third, fourth and fifth week increase in demand for all types of items…).
Staff, delivery workers: issues with recruiting, managing, protecting (supply of sanitaryequipment),
teleworking
Organization of delivery activities: changes in points of delivery (eg from collect points to direct
home deliveries, or from collect points to automated lockers); changes in sectors (eg from
delivering restaurants to delivering supermarkets), changes in delivery lead times
Streetspace, planning and policy issues: traffic and congestion, access to delivery areas, changes in
delivery regulation from municipalities, changes in regulations related to building permits and
projects. Other types of public policies having an impact on urban logistics: digital platforms
connecting local farmers, producers and population to deliver fresh products, and in some cases,
direct organization of deliveries in some neighborhoods; involvement in delivery of medical goods
(hand sanitizers, masks etc)
Warehousing: eg delay in investment projects, changes in the management of warehouses, longer
term changes in the demand for specific types of warehouses (urban warehouses, logistics hotels,
micro-hubs) following the changes in demand for goods in cities.
Society: structural changes in consumption (eg uptake of B2C in some demographics or areas),
acceleration or deceleration of green/low carbon initiatives in urban logistics.

Findings and Originality
Preliminary findings indicate that during lockdown, logistics mobility in French cities, overall, has declined
as a result of the reduction in orders. E-commerce has only partiallyreplaced in-store shopping. The impact
of the crisis on transport companies is strong, as well as differentiated according to the sectors, touching
upon volumes delivered or staff management. It is alsoreflected in the disorganisation of flows, which has
had an impact on route optimisation. There are more empty returns. Logistics real estate has also been
impacted. Several specific city logistics initiatives aretaken as a direct result of the new demand created by
the pandemic.
Research Impact
The study contributes to a new field of research related to lockdown impacts on mobility, transport and
logistics, and provides directions for discussion on how post-covid urban logisticscould look like.
Practical Impact
Public stakeholders and local managers can get a better understanding of the new situation of urban logistics
created by the pandemic and the lockdown, leading to a reorganization of policies.
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Paper. No: 67 - An examination of last-mile logistics of food value
chain during COVID-19 pandemic lockdown in metropolitan Lagos
Ogochukwu, Lagos StateUniversity, Ojo, Nigeria
Ugboma ,Lagos StateUniversity, Ojo, Nigeria.
Globally, the world is going through a health crisis which magnitude has not been experiencedin nearly a
century. No cure has been found yet for the Corona Viral Disease 2019 (COVID- 19), though clinical trials
of vaccines are going on in some countries. In the interim the weaponswe possess against this deadly virus
are social distancing, hand washing, wearing masks and constraining human contact as far as possible.
Consequently, the world economy is near standstill. Transport, both locally and internationally and many
supply chains have been disrupted. Urban goods distribution which serves and retains individual and trading
activities has drastically reduced with the resultant effect of hike in the price of food items in the market.In
Lagos state, one of the measures the government put in place is directing open markets to sell only food
items for up to four hours daily but even so, many people are scared of coming out of their homes. However,
transport being the main facilitator of social interaction must continue to function as an imperative rather
than a choice for the movement of health workersto the hospitals, food supplies to the market and to those
confined in their homes. This study explores the effectiveness of last-mile logistics in foods and grocery
distribution in Lagos metropolis during the COVID-19 pandemic. This research will adopt a quantitative
method ofdata collection through a survey of 6 major retail firms and 1000 consumers in Lagos metropolis
with a focus on food items and grocery. The results show that though the concept of last-mile logistics is
not yet prevalent, many consumers desire to have food items deliveredat their doorsteps faster and more
frequently especially during this crisis as a way of limiting human contact. The study also identifies some
benefits and risks of firms that offer great last- mile delivery services and their operating models in
mitigating profitability risks. The conceptof Last-Mile Logistics is one of the innovations in Logistics and
Supply Chain industry and a key consumer expectation in food and grocery which can create a major new
source of capacityin the market. During this period of pandemic it poses as a solution to the crisis by
mitigating crowding in open markets which is the norm in the global south. It also promises to be prevalent
even in post COVID-19 as the world will never be the same after this crisis. The findings in this research
will be useful to policy makers in the state in planning palliative strategies duringthis pandemic. However,
it will prompt for a thorough household survey for a comprehensivedata base of households in the state in
order to develop an effective and efficient operational model for future interventions in times of dire need.
Keywords: Last-Mile Logistics, COVID-19, Food value chain
References
CIVITAS CATALIST (2010). Cities-To-Cities Exchange: Urban Distribution of Goods - Promoting
Efficient Freight Distribution Solutions
Dablanc L., (2009). Freight Transport for Development Toolkit: Urban Freight - Freight Transport, a Key
for the New Urban Economy, World Bank – Department for International Development.
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Paper. No: 104 - An Assessment of the Use of Autonomous Ground
Vehicles for Last Mile Parcel Delivery
Daniel A. Olejarz, University of Toronto, Canada, dan.olejarz@mail.utoronto.ca
Matthew J. Roorda, University of Toronto, Canada, matt.roorda@utoronto.ca

Last mile parcel delivery is a particularly costly element of the freight supply chain. This challenge is
exacerbated for courier companies by the rise of e-commerce and the business-to-consumer (B2C) model.
B2C e-commerce shipments are growing faster than traditional business-to-business (B2B) shipments but
are more costly for couriers. Autonomous ground vehicles (AGVs) are an emerging technology that has the
potential to reduce the cost of last-mile delivery. AGVs are small autonomous robots that can carry multiple
parcels in secured compartments on streets, sidewalks, or in large indoor spaces. This paper quantifies the
cost of a last mile parcel delivery system supplemented with AGVs and compares it to the cost of the current
manual system. Descriptions of the autonomous delivery vehicles receiving the most investment in industry
are first provided. Next, a literature review which focuses on automated parcel delivery and split delivery
vehicle routing problems (SDVRPs) is presented. The literature review identifies recent studies on
automated delivery systems which show that automation can lead to significant cost savings and
environmental benefits. The literature review also highlights the applicability of SDVRPs to routing AGVs
but recognizes the inconveniences for the customer and the courier of splitting deliveries between vehicles.
A novel synchronized split delivery vehicle routing problem (SSDVRP) is formulated. This model
introduces additional constraints to SDVRP to ensure deliveries split between multiple vehicles arrive at
their destinations concurrently. Four days of sample parcel data and details on cost for staff and AGVs are
provided for analysis by a major courier company operating in Canada. Parcel demand data are described
with summary statistics and visuals. A heuristic solution to SSDVRP is then applied to the sample data.
Scenarios with different vehicle capacities are considered when analysing cost implications of using AGVs.
These results are compared with a baseline value for manual deliveries. The results show cost savings scale
with the rate of customers that can be served by the AGV. Cost savings are observed for all capacity
scenarios. Higher capacity vehicles increase cost savings, though the savings diminishes as capacity
increases. Using the same formulation and a fixed cost for manual operations provided by the partner
courier company, the maximum cost for the AGV that allows for profitable operations is determined. The
results are contextualized for courier companies looking to implement automated delivery systems.
Recommendations are made on how to best use human couriers and AGVs simultaneously in a way that
creates synergy between the two delivery methods.
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Paper. No: 99 - Zone Selection for Testing Autonomous Last-Mile
Container Cargo Delivery in the Municipality of Rotterdam
Alex Pauwels, Delft University of Technology, The Netherlands
Nadia Pourmohammad-zia, Delft University of Technology, The Netherlands
Frederik Schulte, Delft University of Technology, The Netherlands
Autonomous vehicles have been successfully applied in controlled environments such as ports for years
now. Until truly autonomous vehicles (autonomy level 5) will be widely applied, researchers foresee a
decade-long development. For gradual advances of autonomous vehicles during this transition phase, it will
be important to identify and design areas with limited traffic complexity in which autonomous
transportation systems can be developed based on vehicles with lower autonomy levels. In this research,
the port of Rotterdam and any other zone in the municipality Rotterdam which is appropriate for automated
driving and is not too far from the port are considered as use cases. With such a zone identified, it is possible
to serve the demand points in this area by automated ground vehicles (AGVs) which are loaded in the port,
transported to the zone in a platoon, and then scattered to go to their respective last-mile delivery point
automatically.
Purpose
The first part of this paper investigates what the best zone in the municipality of Rotterdam is to test
automated last-mile delivery of container cargo. The aim is to identify the most suitable zone for testing
automated last-mile delivery of container cargo and then simulate an AGV system in the chosen area to
assess safety and infrastructural changes that may be needed for the sake of safety.
Research Approach
In the first step, a multiple-criteria decision making (MCDM) is performed, and in the second step, a
detailed microscopic traffic simulation of the identified zone with a virtual model of an AGV system is
performed. First, an Analytic Hierarchy Process (AHP) approach is used to determine the relative weight
of each. With the criteria weights, five possible AGV zones are identified, and the MCDM techniques,
TOPSIS and PROMETHEE II, are used to rank each zone. After that, in the simulation model, an AGV is
equipped with a virtual LIDAR which gathers data of the vehicles within the range of the sensor. The safe
speed of the AGV is controlled by a car-following and junction model.
Findings and Originality
From the results of the TOPIS and PROMETHEE II it is concluded that “Heijplaat” area is the best
candidate. The simulation results demonstrated that, although the chosen zone is generally a suitable
potential candidate for an autonomous last-mile delivery zone, further infrastructure is necessary to make
the area more appropriate for autonomous driving with a limited mixed-traffic setting.
Research Impact
There is still limited research on autonomous cargo delivery in mixed-traffic settings. This work proposes
a systematic approach to identity suitable areas that are highly needed to facilitate a gradual development
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of autonomous freight transportation systems.
Practical Impact
Since this work proposes a solution for the real-word case of the city of Rotterdam, the approach and
findings can easily be adopted by other municipalities and companies aiming to establish similar use cases
and living labs.
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Paper. No: 76 - Markov based mesoscopic simulation tool for urban
freight: SIMTURB
Mathieu Gardrat, LAET, Lyon, France, mathieu.gardrat@entpe.fr
Purpose
The objective of this paper is to present a mesoscopic simulation model of urban freight transport called
SIMTURB, based on the FRETURB model of generation and distribution of goods flows [1]. With an
architecture based on a Markov process, this model offers a complement to multi-agent simulation models.
It thus makes it possible to characterize precisely the routes of freight transport vehicles in a conurbation.
Research Approach
The basis of the modeling process is the disaggregation of a freight distribution matrix into routes via
Markov chains [2], [3]. In this case, the Markov process is used to build routes basedon O-D matrices. Thus,
routes are Markov chains of varying lengths for which probability matrices are in fact the goods flow
distribution matrices. To keep organisational consistency, the goods distribution matrix is subdivided into
functionally homogeneous subsets that take into account the vehicle type (3 classes), the management mode
(3 classes) and the length ofthe routes (7 classes). Coupled with a geolocalized establishments file and a
network, this approach makes it possible to spatially and temporally characterize the vehicle routes, without
requiring heavy multi-agent approach.
Findings and Originality
Markov chains use in urban freight simulation is an original approach of the SIMTURB model. It allows to
characterize spatially, temporally and functionally the routes made by freight vehicles. Each route is
described by (including but not limited to):
Location of points, nature of the establishments served, routes.
Duration and condition of stops, speed, times of departures and arrival for eachpoint.
Organization modes (tours or line haul), management mode (own account, third party), length of tours, types
of vehicles, load, types of goods.
It thus makes it possible to report realistically (5-8% of error on distances travelled) the behaviour of
transport operators (number of operations generated, length of rounds, total distances travelled, etc.). As
such it is possible to model 45,000 daily routes for Lyon’s urban area and 200, 000 for the Paris region
(France), each described by 100 variables, with limited computational resources.
Research Impact
The model offers a viable complement to multi-agent models thanks to the accuracy of the results produced
without requiring large computational capabilities. It can therefore be usedas an input to multi-agent models
[3], [4], but also offers the possibility of providing large andrealistic data sets to work on optimization
methods such as vehicle routing problems, 2- echelons vehicle routing problems or location-routing
problems [6], [7].
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Practical Impacts
Thanks to its ability to account for the structures at stake in urban freight transport, the use of SIMTURB
allows to work on a wide variety of scenarios useful for both local authorities and private operators. For
instance, it can been used to examine the impact of LEZ, off-hour regulations, use of UCCs or the
implementation of new types of vehicles [8]–[10].
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Paper. No: 42 - Home-Based Delivery Supply Chains: The
Digitalization Paradigm
Jean-Paul Rodrigue, Hofstra University, United States, jean-paul.rodrigue@hofstra.edu
Purpose
In North America, several major retailers are facing bankruptcy, while others are significantly curtailing
their footprint. Although there are many factors behind this trend, it represents a turning point in the
diffusion of e-commerce and home deliveries. The research investigates the causes of the current retail
paradigm shift by looking at the emerging distributional strategies and practices of e-commerce firms,
including the changing landscape of city logistics.
Research Approach
The research combines two approaches. One is conceptual where the current trend of the digitalization of
retail supply chains are discussed. The second is empirical, based on a detailed long-term survey of home
deliveries in a large residential apartment building that tracks daily parcel deliveries by carrier. Empirical
evidence is used to substantiate retail digitalization trends.
Findings and Originality
The impacts of the digitalization of retail through e-commerce have resulted in changes in the distribution
pattern with the growth of home deliveries, which the survey underlines. This is also linked with a
corresponding decline of the real estate footprint and the development of dedicated logistical facilities, both
in a city logistics and peri-urban setting. Further, major online retailers are undertaking vertical integration
strategies, such as having their own delivery arrangements, which is reflected in the shift in the relative
share of carriers used for home deliveries. The survey allows detailed analysis of consumer behavior
observed over annual, monthly, and weekly delivery cycles.
Research and Practical Impacts
The survey provided concrete and detailed trends in terms of temporal frequency of deliveries, the number
of deliveries per demographic or household units that can be used for freight generation models.
Keywords
Home deliveries, E-commerce, Consumer behavior, Last-mile Logistics.
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Paper. No: 114 - Freight trip generation models for an industrial
estate: Lessonsand opportunities for city logistics practices
Mounisai Siddartha Middela, Indian Institute of Technology Madras, India, middelasiddartha@gmail.com
Vinoth Kumar L, Indian Institute of Technology Madras, India
Vivek V Gavimath, Indian Institute of Technology Madras, India
Suby Charles, Indian Institute of Technology Madras, India
Gitakrishnan Ramadurai, Indian Institute of Technology Madras, India
Purpose
Industrial estates are one of the largest freight traffic generators in a Metropolitan area [1]. These estates
are typically located in the suburbs, often a result of urban freight policies. Theyoffer potential for testing
various sustainable city logistics strategies, such as urban freight consolidation, off-hour delivery programs,
better loading/ unloading practices, logistics hubs, and alternative fuel technologies. Despite this, freight
traffic generated by the industrial estatesis not quantified in the literature. The characteristics affecting the
freight demand generation from establishments in industrial estates are also not identified. Besides, there is
a lack of knowledge on the logistics decisions of establishments in industrial estates and their variation in
contrast to those in other parts of the city.
We attempt to fill these gaps in this study using data collected from Ambattur Industrial Estatein Chennai,
India. It is the largest small-scale industrial estate in southern Asia (with an area of430 hectares) housing
nearly 1800 establishments of different categories, such as manufacturers of automobile components,
engineering products, chemicals, and pharmaceuticals [2]. The estate also has a few industrial units
that are job-work focused. Traders or distributors,manufacturers of garments and packing materials, are
also present in the industrial estate. Majority of the establishments are of small-scale (61%), followed by
medium-scale (19%), micro-scale (13%), and large-scale (2%) establishments.
Research Approach
We obtain data from 159 establishments (approximately 9%) using an establishment-based freight survey
conducted in 2019 [2]. Using the data, we obtain Freight Trip Generation (FTG) rates for different
establishment categories. We develop Freight Trip Production (FTP) and Freight Trip Attraction (FTA)
models with only establishment area or employment, and establishment category as regressors. We also
develop another set of models considering all establishment characteristics obtained using the survey. The
FTP and FTA rates and the modelsare compared to the other establishments in Chennai. We also compare
the choice of vehicle type for various tonnages. Lastly, we conclude with the potential benefits of
segregating establishments in industrial estates.
Findings and Originality
Preliminary analysis reveals that the average FTP and FTA of the establishments in Industrial estate are
higher than those of the establishments in other parts of Chennai [3]. We also found a variation in the
establishment characteristics influencing establishment’s FTG in the industrialestate.
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Research Impact
This research points to the need for estimating freight demand from industrial areas. We also identify the
potential benefits of industrial estates in metropolitan areas to reduce the urban freight traffic generated.
Further, the quantification of freight trips generated from these establishments helps in testing freight
policies, such as off-hour delivery programs, urban consolidation centres, better loading/ unloading
practices, and parking management initiatives.
To the best of our knowledge, this is one of the first studies to study freight trip generation froman industrial
estate. The study could also help arrive at better freight policies in Chennai, India.
Keywords: Freight trip generation, Industrial estates, Large freight traffic generators, Policyanalysis.
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Paper. No: 36 - Service Trip Attraction: Implications to Curbside
Management
Lokesh Kumar Kalahasthi, Chalmers University of Technology, Sweden
Purpose
Researchers commonly focused on the generation of freight trips associated with deliveries and pick-ups
of supplies when studying commercial vehicle traffic (Holguín-Veras et al. 2012, Lawson et al. 2012,
Holguín-Veras et al. 2013, Günay et al. 2016, Holguín-Veras et al. 2017, Gonzalez-Feliu and Sánchez-Díaz
2018). Service-related vehicle traffic—i.e., vehicle trips produced by service calls to commercial
establishments—is regularly overlooked from the entire spectrum of commercial vehicle traffic, and thus a
frequently understudied subject. Empirical research developed by the authors showed that service trips
attracted by commercial establishments represent a significant proportion of trips in the service-intensive
sectors (SIS). Of all the service trip attraction (STA), SIS represents nearly 70% of all service trips. Yet,
when compared to the magnitude of the freight trips, these typically account for only 10% of all traffic
generated by commercial establishments. Nonetheless, data illustrated service visits take much longer than
freight, which has serious implications to curbside space needs. Thus, considering STA is crucial in
curbside management.
Research Approach
STA data is collected using establishment-level surveys conducted in two US cities. Models to estimate
STA traffic in urban areas, using publicly available employment data from the 2016 ZIP Code Business
Patterns database (U.S. Census Bureau 2018), were developed as part of the National Cooperative Freight
Research Program (Holguín-Veras et al. 2017). The parking times and availability of STA traffic were
analyzed for eight American cities. The analyses consider both the quantity and duration of STA. First,
STA is estimated at the city and ZIP code level using the STA models developed by the authors. Secondly,
the STA models and duration estimates are used to quantify the parking needs of service vehicles and the
impacts of parking location on parking needs. Altogether, these analyses provides unique insights to support
curbside management, assessment of parking needs, and design of parking facilities.
Findings and Impacts
The amount of STA ranges from 8.5% (Kansas City, Columbus, and San Jose) to 17.1% (Washington) of
the total freight trips and service trips. The larger percentage in Washington, DC reflects the larger role
played by the service sector in that city, with the number of SIS establishments triple that of the FIS
establishments. These results stand in contrast to the estimates from Allen et al. (2008), which range from
11.1% to 63.3%. The STA/establishment-day vary between 0.36 (Austin and NYC) and 0.52 (Boston),
while the STA/Employment-day is 0.02 across all cities.
STA linear densities were also calculated for the largest ZIP codes of each city. Worthy of notice is the
high STA density found for Washington, DC (92.43 STA/mi-day), which reflects the city’s service
orientation.
The most notable finding is regarding the temporal dimension of STA densities. Parking duration data from
both freight and service revealed that service activities are 5.10 to 8.56 times longer than freight vehicles.
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These results in higher curbside space needs for STA as shown, where service vehicles consume, in average,
for all ZIP codes between 39.0% to 51.0% of the total vehicle parking hours.
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Paper. No: 12 - An Overview of Planning for Urban Freight
Transport in Nairobi Metropolitan Area
Dr Catherine Waithera Gateri, Kenyatta University, gateri.catherine@ku.ac.ke.
Urban freight transport is essential to functioning of cities. However, freight is often overlooked in
discussions of urban transport, in contrast to passenger modes. Most freight research emphasises questions
of operations and network management but pays less attention to the links between freight transport and
urban development. (Jianqiang Cui, Jago Dodson & Peter V. Hall, 2013). Freight transport and the
intersection between transport planning, land-use and wide urban planning research is underdeveloped with
most cities transport research focussing on private and public passenger transport and active travel modes
(Van Duin & Quak, 2007). This should not be the case as the development of urban freight transport systems
has important urban land use impacts as transportation networks can shape location decision-making
creating secondary effects on the overall land-use system (Geurs & van Wee, 2004).
This paper discusses the links between urban freight transport and urban planning in Nairobi, Kenya. This
was influenced by the fact that urban freight transport research in Kenya is very minimal as evidenced by
a quick google search. Nairobi was established in 1899 as a railway supply depot. By 1922, the population
had risen to 9,000. Currently the population is 4,397,073 people occupying 703.9 kilometres squared
approximating 6,247 people per Sq. Km (KNBS, 2019). Nairobi plays a leading role in the economy of
East Africa as a hub for business and technology. Nairobi City accounts for approximately 50% of formal
employment in Kenya generating over 50% of the country’s GDP. Nairobi is a home of 48.4% of industrial
establishments of the country and a contributor to 17.6% of exports (ROK, 2018). Despite the fact that
Nairobi derives its origin from a transport freight depot and continues growing both in size and form heavily
influenced by transport freight demands, little attention is paid to freight transport research with most
interest going to passenger transport.
This paper discusses key problems confronting planning and policies for urban freight transport in relation
to its importance, impacts, interrelationship between stakeholders, institutions, influencing factors and
challenges in Nairobi Kenya. The paper identifies key directions for further research around the land-use,
environmental and institutional dimensions of urban freight management. The paper offers guidance as to
key issues that will need to be addressed as freight grows as a proportion of the urban transport task.
The paper will be of great assistance to key transport decision makers in Kenya national government, county
governments, transportation and land use planners, academicians and researchers as it will help in
comprehending urban freight movements and how they interact with urban activities, the challenges,
opportunities and how to improve on the challenges. The improvements identified in other literature which
include situating freight questions within broader urban policy frameworks, to shaping freight flows within
the wider urban system, to improved planning and design of facilities and infrastructures will be proposed
taking into consideration the existing policies.
The paper draws on the authors’ experience in this area, literature review, interviews with transport policy
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makers and review of transportation policy documents from the Kenyan government.
Key Words: Urban Planning; Land Use Planning; Urban Freight; Urban Form.
References:
Geurs, K., & van Wee, B. (2004). Land-use/transport interaction models as tools for sustainability impact
assessment of transport investments: Review and research perspectives. European Journal of Transport and
Infrastructure Research, 4, 333–355.
Jianqiang Cui, Jago Dodson & Peter V. Hall (2015). Planning for Urban Freight. Transport: An Overview,
Transport Reviews, 35:5, 583-598, DOI: 10.1080/01441647.2015.1038666.
KNBS. (2019). 2019 Kenya population and housing census. Volume I: Population by County and SubCounty. Kenya National Bureau of statistics. Nairobi.
Republic of Kenya. (2018). Nairobi City County Government. Republic of Kenya the Project on Detailed
Planning of Integrated Transport System and Loop Line in The Nairobi Urban Core. Final Report May
2018. Japan International Cooperation Agency Nippon Koei Co., Ltd. Padeco Co., Ltd. Central Consultant
Inc.
Van Duin, J. H. R., & Quak, H. J. (2007). City logistics: A chaos between research and policy making? A
review. In C. Brebbia (Ed.), Urban transport and the environment in the 21st century (pp. 135–146).
Southampton: Wit Press.

The 4th VREF Conference on Urban Freight

29

Paper. No: 84 - Strategies for managing freight flows in
metropolitan lagos
Ibraheem Forson Abdul-Azeez, Lagos State University, ibraheem.abdul-azeez@lasu.edu.ng
Joel A. Asaju, Lagos State University
Purpose
Urban freight flow poses a significant challenge to the city of Lagos because of the massive concentration
of many industrial and economic activities. As a gateway to the Nigerian economy, the free flow of freight
within the city is crucial to the socio-economic development of the country (Babagana, 2013). Lagos is one
of the largest cities in the world, with more than 20 million inhabitants at a growth rate of 3.2% per annum.
The 2018 report of the National Bureau of Statistics shows that Lagos has more than 2 million vehicles,
which accounted for about 30% of the total vehicles in Nigeria, with over 1 million on the road every day.
There are four major seaports located in Lagos with a total capacity to handle 75% of Nigeria imports
(Stears Business, 2019). Many Jetties for handling the importation of petroleum products are also located
in the city of Lagos. Similarly, there are more than 68 oil tank farms located in different parts of Lagos and
the largest airport in Nigeria in terms of cargo and passenger traffic – Murtala Muhammed International
Airport – is also located in Lagos. All these activities and infrastructure attract more than 5000 trucks to
Lagos every day with attendant social, economic, and environmental challenges. This study, therefore,
tends to explore the challenges of freight flows in the city of Lagos and come up with workable and
sustainable strategies that can be adopted to improve the flow.
Research Approach
This study is qualitative and conceptual; thus, an extensive survey of the existing literature and studies on
urban freight flows shall be carried out for a comprehensive and in-depth exploration of views, experiences,
observations, and solutions.
Findings and Originality
Preliminary reviews show that congestion, emission, noise, low productivity, security and safety issues are
among the challenges of freight flows in the city of Lagos. This research shall explore appropriate strategies
to overcome these challenges.
Research and Practical impact:
The findings from this research shall contribute to the growing bodies of research in urban freight movement
and shall recommend appropriate strategies that will reduce infrastructure maintenance costs, traffic
incidents, seamless freight movement and transfer, improved mobility, efficient supply chain, and reduced
noise and air pollution, among others, in the city of Lagos.
Keywords: Urban, Freight Flows, Lagos, Strategies
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Group D: From Global Flows to Urban Traffic
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Paper. No: 18 - Intermodal Transport in the Southern African
Development Community Region: A Mode Choice Assessment in
favor of Short-sea Shipping
Abisai Konstantinus, University of Cape Town, South Africa, knsabi001@myuct.ac.za
Johan Woxenius, University of Gothenburg, Sweden, johan.woxenius@gu.se
Stephan Hess, University of Leeds, UK, s.hess@leeds.ac.uk
Mark Zuidgeest, University of Cape Town, South Africa, mark.zuidgeest@uct.ac.za
Intermodal transport has increasingly become popular as a strategy for sustainable transport. This paper
investigates the development of intermodal transport chains including short-sea shipping (SSS) in the
Southern African Development Community (SADC) region. Trip specific stated choice preference of
shippers and freight forwarders along two intra-urban origin-destination (O-D) paired routes are studied
between: Durban (South Africa) ~ Harare (Zimbabwe) and Cape Town (South Africa) ~ Windhoek
(Namibia). For each corridor, a d-efficient stated choice experiments with twelve choice scenarios was
uniquely developed with the following key modal attributes systematically varied: service frequency,
reliability in terms of arriving on time, expected delay, transport cost and transport time. The collected
sample from 106 respondents, was analyzed using a multinomial logit model to assess the tradeoffs between
the choice attributes and the covariates, the nested logit to account for correlations between unobserved
factors amongst alternatives and the cross nested logit model to overcome expected cross correlations
among intermodal alternatives. The results show that mode choice preferences are driven primarily by
transit time and frequency of service. Shippers with high shipping frequency and those with own transport
appear to be less likely to use intermodal transport options. The results of the cross nested model indicate
relative stability of the coefficients and nearly account for more variance giving more confidence in the
results. Finally, there are large correlation shared amongst intermodal alternatives. The implications of this
study are presented and discussed.
Keywords: Southern African Development Community, SADC, short sea shipping, Freight transport,
Intermodal transport, Logit model, Cross nested logit, SP surveys, Modal innovation
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Paper. No: 5 - Gateways and corridors, knowledge hubs, and urban
democracy: The case of Halifax, Nova Scotia
Claudia De Fuentes, Saint Mary’s University
Global interconnectedness has played an important role for the success of countries and cities (Wiese and
Thierstein, 2014). For Canada, engaging in global value chains (Gereffi et al. 2005), requires an
interconnected strategy, that has been referred to Canada's Gateways and Trade Corridors. According to
Transport Canada (2011), this strategy comprise the transportation infrastructure, systems, operations,
technology, regulatory and policies related to the marine, road, rail, and air modes supporting freight and
passenger flows of national significance for international commerce. The role that Gateways and Corridors
play in the positioning of a city in the global economy is indeed essential, but as Notteboom and Rodrigue
(2005) suggest, the ability of a city to position itself as a knowledge hub, is also essential in the process of
localization (Boschma, 2005). This provides a dynamic interaction between stakeholders from different
sectors and across different levels, including knowledge (Boschma, 2005), infrastructure (Notteboom and
Rodrigue (2005), policies and urban democracy (Bunnell and Coe2001).
We argue that stakeholders from different sectors and levels engaged in the process of knowledge creation,
and planning the infrastructure for gateways and corridors play a key role to position cities in global value
chains, and build the capacity necessary to compete in a rapid moving context. These decisions are also
influenced by processes of urban democracy. The mainobjective of this paper is to analyze the role of
different stakeholders engaged in the decision of urban planning for gateways and corridors, considering
also the need to position the city as relevant knowledge hub and gateway hub for the city of Halifax in Nova
Scotia, Canada. We argue that both, gateways and corridors and knowledge hubs are necessary to maintain
the relevance of a city to connect in global value chains (e.g. Wiese and Thierstein, 2014). We conduct our
analysis under a systemic approach (Lundvall, 1988, Nelson, 1993, Freeman, 1995, Asheim and Gertler,
2006), where we analyze the presence of key stakeholders and the roles theyplay in this process. We follow
a qualitative approach, we collect data from interviews with key stakeholders from different sectors
(government, private, non-for-profit) and levels (municipal, provincial, federal). We also use archival data
from government and industry reports, and news. We codify the data using Nvivo and Gephi to visualize
the connectivity between stakeholders.
Our preliminary results coincide with the work by Wiese and Thierstein (2014) in the sense thatbuilding
strong gateways and corridors is necessary for the success of a city. Investment in knowledge hubs is also
very important to maintain the city successful and relevant in the globalvalue chains. Our results also
indicate that the decision making process related to gateways and corridors and knowledge hubs is complex,
and requires the interaction and coordination among different sectors and levels of stakeholders. This
research contributes to the discussion from a systemic perspective on innovation systems of the relevance
to consider the process of urban democracy and the interaction between the different levels and sectors of
stakeholders. Practical implications from this research include the need to maintain open channels of
communication between stakeholders and the rapid identification of challenges and competing cities
relevant to gateways and corridors.

The 4th VREF Conference on Urban Freight

34
References
Asheim, B. and Gertler, M. (2006). The Geography of Innovation: Regional InnovationSystems in
Fagerberg, J., and Mowery, D. (eds.) The Oxford Handbook of Innovation.
Boschma, R.A. (2005) Proximity and Innovation: A critical assessment. Regional Studies, 39(1),61-74.
Bunnell, T.G. and Coe, N.M. (2001) Spaces and scales of innovation. Progress in HumanGeography,
24(4), 569-589.
Freeman, C. (1995) The 'National System of Innovation' in historical perspective. CambridgeJournal of
Economics, 19, 5-24.
Gereffi, G., Humphrey, J. and Sturgeon, T. (2005). The governance of global value chains.
Review of International Political Economy, 12(1), 78-104.
Lundvall, B.-Å. (1988), Innovation as an interactive process: From user-producer interaction tothe National
Innovation Systems, in Dosi, G., Freeman, C., Nelson, R.R., Silverberg, G.and Soete, L. (eds.), Technology
and Economic Theory, London, Pinter Publishers.
Nelson, R. (1993), National Innovation Systems: A Comparative Analysis. University of Illinois at UrbanaChampaign's Academy for Entrepreneurial Leadership Historical ResearchReference in Entrepreneurship.
Notteboom, T. and Rofrigue, J. (2005) Port regionalization: Towards a new phase in portdevelopment.
Marine Policy and Management, 32(3), 297-313.
Transport Canada (2011) Transportation in Canada. Canada
Wiese, A., Thierstein, A. (2014), European port cities: Embodiments of interaction-knowledge andfreight
flow as catalyst of spatial development. In Conventz, S., Derudder, B., Thierstein, A., Witlox, F. (eds) Hub
Cities in the Knowledge Economy. Seaports, Airports, Brainports.Oxfordshire, Routledge.

The 4th VREF Conference on Urban Freight

35

Paper. No: 2 - The growing role of Toronto’s regional municipalities
in global value chains: A view from suburban stakeholders
Jean Michel Montsion, York University, Canada
In light of Canada’s investments in transportation infrastructure for international trade, this research
examines the ways in which such investments in Canada’s main trade corridor to the United States of
America take into consideration the local development plans in the Greater Toronto and Hamilton Area
(GTHA), notably, the needs of key sectors of activity and local economic and demographic growth
projections (Evans 2008; Transport Canada 2017). The main objective of this qualitative study is to map
how different stakeholders from various levels of government, sectors of activity and modes of transport
coordinate their efforts along a shared vision for the GTHA in global value chains. Based on archival work
and approximately 20 interviews with local, provincial and federal stakeholders, preliminary findings
confirm the growing importance of Toronto’s suburban areas in shaping transportation and distribution
networks and in convening relevant stakeholders to collaborate across their usual jurisdictions (akubicek
& Woudsma 2010; Kriger & Gill 2016). In contrast to the City of Toronto, which does not provide regional
leadership on urban freight, secondary cities and regional municipalities such as Hamilton, Peel, Waterloo
and York are coordinating the region’s transportation response to the activities of key industry clusters.
They are supporting, respectively, advanced manufacturing, transportation logistics, artificial intelligence
and information and communications technology.
In line with the literature on the suburbanization of Canada’s local governance structures (Ekers,Hamel &
Keil 2012), the urban coalition pushing for the harmonization of transportation planning, economic
development strategies and clear positioning in global value chains for the region is not found at the centre,
and it is not singular. Rather, I argue that Toronto’s suburban coalitionsare leading the integration of sectorspecific activities into regional urban freight plans, while also integrating them into other local,
environmental, political and social priorities. This research contributes to a better understanding of how
distinct public policy priorities (i.e. transportation, economic development) are combined in practice in the
Canadian context. It documents the role of under-examined actors in this effort – Toronto’s suburban
centres and regional municipalities in order to deepen a general understanding of the complexities of urban
governance systems in the GTHA (Boudreau et al. 2006; Hamel 2017). This study does so by showing
how these secondary cities and regional municipalities are able to bring together stakeholders of different
levels of government, sectors of activity and modes of transport around specific projects that willimprove
the GTHA’s positioning in global value chains. More concretely, this research serves as a roadmap for
Canadian governments (i.e. federal, provincial) to use such stakeholders to build the social acceptability
needed for transportation infrastructure projects that are designed to support international trade, while
aligning them with local economic, environmental, political and social priorities.
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Paper. No: 3 - Global value chains, municipal democracy and the
Gateway: reproducing differentiated urban space in Metro
Vancouver
Peter Hall, Simon Fraser University, Canada
This paper seeks to understand the relationship between trade corridor development in support of global
value chains, and municipal democracy in support of urban livability. There is apparently tension between
these two imperatives; where the former implies the top-down imperatives of globalist integration and
control, the latter implies the bottom-up imperatives of localist responsiveness and particularism (Borja &
Castells, 1997). I argue that efforts to resolve such tensions have the tendency to reproduce existing patterns
of differentiation in urban space; but this outcome is neither inevitable nor absolute (Hall & Hesse 2013).
Hence the purpose of this paper is to gain general insights as to how such tensions are addressed in practice,
and how they might be better addressed in future.
Vancouver is widely understood as Canada’s Gateway to the Asia-Pacific, from its historic port function to
the immigrant flows sustaining its post-industrial economy. In this paper, “Gateway” is taken to refer to the
system of trade-enabling infrastructures organized in nodes and corridors that include marine, air, rail and
inland terminals, freight transfer and storage facilities, and landside transportation networks, as well as
related human, organizational and informational systems. Since at least the early 1990s, a coalition based
in the Vancouver region has succeeded in securing substantial federal and provincial government support
and resources for trade-enabling Gateway infrastructure development (Hall & Clarke, 2010).
A longitudinal, qualitative, case study of Gateway development in the Metro Vancouver region reveals how
the tensions between global and local imperatives have been addressed by various stakeholders, including
members of the Gateway coalition, its allies and opponents, as well as various fragmented local
governments. At the outset it is recognised that global and local do not exist as disconnected absolutes; all
actors respond to combinations of global and local attachment, affiliation and dependency, and many actors
occupy intermediary positions – this includes Provincial and regional governments, industry associations,
labour groups. A case study approach focused on the internal workings and external relationships of this
coalition is employed. Interview, policy and archival data on earlier (pre 2015) waves of Gateway
development in Vancouver, are supplemented by data on the mostrecent policies and strategies, especially
the National Trade Corridors Fund (NCTF) launched in 2017.
Our analysis of the NTCF focuses on how changing requirements for more collaborative proposal-making
have affected the network of relationships between actors pursuing trade gateway development.
The case study shows how the Gateway itself is comprised of a set of activities that are virtually,
contractually and physically integrated in varying degrees and through different modalities. These activities
are potentially in competition and collaboration with each other over a variety of scarce infrastructure
investments. To achieve Gateway development, disparate activities must be coordinated, or in other words,
a series of coordination and collective action challenges must be resolved (Henderson et al, 2002).
Ultimately these ‘resolutions’ are contingent upon a set of differential coalition-building and bargaining
processes (Wachsmuth 2017); until now, these have reproduced differentiated urban development
outcomes.
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Paper. No: 79 - Impact of Disruptions to Port Terminal Operations
Using Discrete Event Simulation
Yuan Wang
Anne Goodchild
Klass Fiete Krutein
Seaports are particularly vulnerable to disruptions such as earthquakes, tsunamis, power outages, especially
for harbor cities. Damage to the infrastructure and facilities at terminals will disrupt the normal operations,
which impacts the flow of people and goods. Therefore, it is critical to identify which resources are robust
and which are vulnerable to disruptions in terminal operations in order to respond quickly under disruption
scenarios. The purpose of the study is to understand the relationship between terminal operational
performance and infrastructure/facilities at terminals and how port terminals will perform under disruptions.
Container and ferry terminals, two main types of port terminals in marine transportation, are considered in
this study. Then, a Discrete Event Simulation (DES) model is proposed to model the procedure of port
terminal operations. Terminal throughput, vessel turnaround time and vessel delay are used to measure the
performance of terminal operations from simulation output. The model is applied to study Vancouver
Centerm Container Terminal and Tsawwassen Ferry Terminal in British Columbia, Canada, which are two
of the busiest port terminals and also the most vulnerable to disruptions in BC province. Through sensitivity
analysis of the model, performance curves of terminal operations can be developed, which indicate the
relationship between terminal performance and infrastructure/facilities. Therefore, the performance curves
can provide terminal operators a sense of which resources to be prioritized and emphasized at port terminals
under disruptions.
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Paper. No: 108 - Access to urban e-commerce infrastructure: social
impacts on the integration with cargo-bike-sharing
David Duran-Rodas, Technical University of Munich, Germany
Introduction
In recent years, and particularly during the COVID-19 pandemic, e-commerce has grown significantly.
This has led to a constant increase in demand for last mile connectivity. Last mile delivery is costly and
results in a higher volume of commercial vehicles. Therefore, electronic retailers offered an innovative
solution: parcel lockers. The parcel lockers are an efficient system to minimize the kilometers traveled and
therefore the emissions, noise, energy consumption and costs. The main downside of parcel lockers is that
the last mile is potentially travelled by customers with environmentally harmful modes of transportation.
We therefore propose the integration of cargo bikes into the existing bike-sharing infrastructure to make
active access to urban e-commerce infrastructure (UEI), which includes post offices and parcel post offices,
more competitive.
Methodology
Therefore, this study aims to conduct a spatial fairness assessment to analyze which social groups are
favored with active access to UEI in Munich, Germany. This evaluation was conducted using four
scenarios: I) access to post offices, II) access to post offices and parcel lockers, III) access to post offices
and parcel lockers with an integration of station-based cargo bike-sharing, and IV) access to post offices
and parcel lockers with an integration of free floating cargo bike-sharing.
Results
E-commerce infrastructure in Munich mostly benefits groups with low social status and also groups with
high social status with reorientation values. If cargo bike-sharing were integrated into the system, the
distribution of UEI would follow a mix of spatial equity and efficiency criteria. Further research may focus
on evaluating the equity of access to the UEI in other cities. Financial and environmental models can
examine the feasibility of the four different scenarios.
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Paper. No: 81 - Platform-Based Collaborative Routing using
Dynamic Prices as Incentives: The Case of a Dutch Trucking
Platform
Bilge Atasoy, Delft University of Technology, The Netherlands
Frederik Schulte, Delft University of Technology, The Netherlands
Alex Steenkamp, ,Delft University of Technology, The Netherlands
Abstract
Over the last decade, platforms have emerged in numerous industries and often transformed them, which
poses new challenges for transportation research. Platform providers such as Uber, Uber Freight,
Blackbuck, or Lyft mostly do not have immediate control over the physical resources to movepeople or
goods. They often operate in a multi-sided market setting, where it is crucial to design clearincentives to
motivate a third-party to engage in collaboration. As a consequence, collaboration incentives become an
integral part of decision support models for platform providers and they need to be developed at the
operational level and applied in a dynamic way. Naturally, this involves a trade-off between the interests of
platform provider, shippers and carriers.
Purpose
In this work, we investigate the real-world case of a platform provider operating as an intermediary between
shippers and carriers in a less-than-truckload (LTL) business by introducing a platform-based collaborative
pickup and delivery problem with time windows (PDPTW) that balancesplatform and carrier interests.
Research Approach
We propose a new mixed-integer programming (MIP) formulation for the underlying collaborative PDPTW
that minimizes the price the platform pays to the carriers and enforces collaboration incentives for carriers
through individual rationality constraints. This is facilitated by a dynamic pricing approach which ensures
that carriers are better off collaborating thanworking on their own. The pricing is bounded by the costs and
market conditions to keep the price range reasonable. We do this studying the case of Quicargo, a freight
platform in the LTL business.
Findings and Originality
Using real-world data from Quicargo, we find that the proposed collaborative PDPTW allows us to
effectively balance the trade-off of platform and carrier interests when we minimize dynamic prices and
model individual rationality constraints. Combining methods fromdynamic pricing, vehicle routing, and
basic game theory, we provide a new way to model operations of transportation platforms. Moreover, the
proposed policies add to research aimed at understanding dynamics on transportation platforms. For
instance, our results indicate that platform providers couldguarantee increased profit margins (of 5 % or 10
% in the provided examples) to carriers to create strong incentives of using the platform and still maintain
profitable operations on their own side.
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Research Impact
Our findings may change the way transportation platforms are designed, used, andmodeled in the future:
platform providers could set new kinds of incentives, users may increasingly rely on platforms, and the
modeling approach may be adopted for other and new platforms.
Practical Impact
Using the real-world case of the Dutch trucking platform, Quicargo, and real-word data for the underlying
routing problem, our findings and the collaboration approach may help practitioners to design collaborative
platforms and evaluate the benefit of collaboration.
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Paper. No: 55 - Measuring and in-building portion of urban
deliveries
Haena Kim, University of Washington
Anne Goodchild, University of Washington
Linda Boyle, University of Washington
Purpose
This research provides insights into the time distributions for urban freight deliveries inside of city
buildings. Urban freight deliveries do not end until the goods are delivered to the final customers who are
often residing or working inside of urban buildings that have multiple floors. This requires delivery workers
to perform both horizontal and vertical movements such as unloading/loading activities, taking freight
elevators, and performing pick-up/delivery operations. This paper focuses on identifying and quantifying
the delivery processes within the building while delivery vehicles are parked.
Research Approach
This research introduces breakdowns of delivery times inside of five freight-attracting urban buildings in
Seattle, WA, USA. Delivery processes are grouped into three major steps: 1. Entering, 2. Delivering, 3.
Exiting. Delivery times can be further analyzed to identify characteristics of delivery activities by different
types of buildings, goods, companies, etc.
Findings and Originality
The proportion of delivery times can be significantly affected by building operations.
Loading/unloading activities at the ‘Entering’ step can take up as many times as the ‘Delivering’ step.
Entering and delivering steps are relatively longer than exiting steps.
Final findings will be available at the VREF conference.
Research Impact
This research contributes to the lack of data available for researchers to understand the complex delivery
processes within the building.
With known time distributions for current delivery processes, time and cost savings for applying new
delivery approaches (e.g. by robots, ridesharing, autonomous vehicles) could be better estimated and
understood.
Practical Impact
Understanding delivery times spent while vehicles are parked (also known as dwell times) is important to
efficiently manage limited urban spaces.
Outcomes of this research can be used to achieve a data-driven approach in parking and building operations
for managing increasing urban goods deliveries in many cities.
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Paper. No: 11 - Lesson learned from Urban Delivery Vehicle
Ridealongs
Klaas Fiete Krutein, University of Washington
Giacomo Dalla Chiara, University of Washington
Andisheh Ranjbari, University of Washington
Anne Goodchild, University of Washington
Freight movement in urban areas is a heterogeneous phenomenon. Delivery vehicle drivers adopt
different travel and parking behavior to navigate the complex urban network and perform
deliveries and pickups. For researchers and policy makers that aim to find solutions to congestion
and freight management in urban systems, it is crucial to understand the diversity of objectives,
motivations and challenges in the work processes in freight movement. To explore the range of
practices that focus on curbside activities exhaustively, we took a systematic approach to observe
and collect data on last mile activity of various supply chains in an urban environment. The
objective is to identify common and unique challenges different supply chains experience in
performing the last mile.
In contrast to most previous work (Allen, et al., 2012; Cherrett, et al., 2012; Khan, et al., 2017), the
research method combines the collection of both qualitative and quantitative data during
ridealongs. During a ridealong data collectors attend delivery vehicles tours, following vehicle
operators along their entire delivery journeys. Data collected includes GPS traces of delivery
routes, photos depicting stop locations and parking choices and answers to structured survey
questions obtained by interviewing drivers. We identified freight categories, and analyzed the
observations per freight category to reveal differences in travel and parking behavior that can
answer some of the following questions: How much time is spent moving the vehicle in between
stops, and how much is spent parking, performing freight activities? Do drivers follow the shortest
path? Where do commercial vehicles park? What makes commercial vehicle drivers park in
unauthorized places?
Results show that travel behavior varies noticeably between freight categories and the types of
goods transported. While drivers on average spent around 70% of their time outside of the
vehicle, trip distance deviations due to traffic or parking inavailability occur in about 80% of
cases. We further identified that dwell times of less than ten minutes correlate with
unauthorized parking choices and that those choices are much more prominent within carbased and parcel freight activities. The observed differences in behavior allow a
categorization of needs for different goods transported and enable the identification and
quantification of the following inefficiencies caused by the lack of parking:
Cruising: Circling the area to look for a parking spot
Invisible queueing: Queuing in waiting positions for parking spots to become available
Re-routing: Choosing another stop first and return to the currently occupied spot at a later
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Paper. No: 86 - Analysis of Road tolls and its influence on Trucking
costs
Maria Catalina Valencia-Cardenas, Universidad de Antioquia, Colombia,
mcatalina.valencia@udea.edu.co
Carlos A. Gonzalez-Calderon, Universidad Nacional de Colombia at Medellin,
cagonza0@unal.edu.co
John Jairo Posada-Henao, Universidad Nacional de Colombia at Medellin, jjposada@unal.edu.co
Purpose
The road tolls play an important role in the financial road development in countries. The presence of tolls
plays a role in reduction of travel times and better road conditions, which are very important forfreight
transportation. In Colombia, according to the law 787 de 2002, the differential toll rates have to be
established based on the proportion to the distances traveled, the characteristics of the vehiclesand their
respective operating costs. These tolls increase the trucking cost to transport commodities between urban
areas—places where the goods are mainly sold and consumed—, thus if the toll fee increases for trucks so
the price of the commodity does too. In this sense, the purpose of this paper isto analyze the influence of
road tolls in the final price of goods that are sold in urban areas.
Research Approach
The Ministry of Transportation of Colombia conducts every year a national freight origin-destinationsurvey
providing total tons and truck trips for different commodities. Besides this, they developed aninformation
system to estimate efficient costs for trucks (SICE-TAC). The system analyzes the operational costs for
small, medium and large trucks, considering fixed, variable, and additional costs,including road tolls.
According to the survey, the authors found 335 commodities transported between the cities analyzedby the
SICE-TAC. These commodities were classified in different groups based on the Standard of Classification
of Transported Goods. The number of trips (and tons) transporting different commodities was obtained
from the freight survey. With this information, the authors estimated the average costs of transporting the
commodities between the Colombian cities (e.g., cost per transported ton) and the percentage of the cost that
road tolls represent in each route, including the numbers of tolls per road and the annual fee increase. The
selling cost of each commodity was obtained from the private sector, and it was compared to the
transportation cost of the commodity (estimated by regression analyses considering transportation costs as
dependent variable and distance traveled andthe presence of tolls in the Colombian roads as independent
variables). Based on this, the authors found the impact of road tolls in the transportation cost for different
goods and thus, in their selling price.
Findings and Originality
The results show that road tolls play a role in the freight transportation costs and then in the final price of
the goods in urban areas. The influence of road tolls in the final price of goods is presented for different
groups of commodities.
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Research Impact
The results of this research are of great relevance for transportation economics because the estimatedmodels
show the influence of road tolls in the transportation costs for different vehicle trucks types and
commodities transported and sold in urban areas.
Practical Impact
The results of the study will contribute to the search of initiatives by the government to improve
competitiveness in trucking considering the increase in the fees of the road tolls and its influence in the
final price of the goods that affect the final agents in the supply chain, i.e., the consumers.
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Paper. No: 65 - Service trips generation modelling in a developing
urban area
Diana Patricia Moreno-Palacio, Universidad Nacional de Colombia at Medellin, Universidad de
Antioquia, Colombia, dpmoreno@unal.edu.co
Carlos A. Gonzalez-Calderon, Universidad Nacional de Colombia at Medellin, Colombia,
cagonza0@unal.edu.co
John Jairo Posada-Henao, Universidad Nacional de Colombia at Medellin, Colombia,
jjposada@unal.edu.co
Ricardo Quintero-Giraldo, Universidad Nacional de Colombia at Medellin, Colombia,
rquinte@unal.edu.co
César Chavarria Múnera, Universidad Nacional de Colombia at Medellin, Colombia,
cachavar@unal.edu.co
Purpose
While freight trips have as their primary purpose the movement of goods, service tripsare those trips that
arrive at a specific place to carry out a particular service.
This research purpose is to determine the trips generated (number of service trips produced and attracted)
modelling by the service sector (e.g., maintenance, repairs) inan urban area, as a result of an empirical studio
of freight origin-destination (FOD) survey conducted in 2018 in Medellin Metropolitan Area – Colombia
(MMA). The research also points to know behavior patterns of service trips and characteristics thatallow
to have a better understanding about how service trips work in urban areas (number of service trips
generated by establishments demand, frequency, duration of the services, usual parking places, type of
vehicle used in service trip generation, etc.).
Research Approach
This research approach is quantitative. Service Trips Generation (STG) is compounded by Service Trips
Production (STP) and Service Trips Attraction (STA). To analyze STP, the sample size was 107
establishments from a population of 4429 in the MMA that produce service trips. In the case of STA, the
survey allowed to infer the STA patterns. Even, when the main objective of this survey was to obtain
information about goods movement, it was possible to access to information related to STA by some of the
establishment surveyed. The sample size to STA is 70 establishments and it is compounded by those that
declared to receive services (data were collected only in establishments not in households).
STG modeling seek to find the relationship between the number of trips and some variables of influence.
In doing so, regression analyses were conducted.
Findings and Originality
This study was conducted in MMA (3,7 million inhabitants; 160.000 commercial establishments). On
average number of STP/day/establishment is 4,9 with an average duration/service of 132 minutes in the
MMA.
The most influential variables affecting STG (STP and STA) were the total number of
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employees/establishments, the total area of the commercial establishment and numberof vehicles available
by the establishment to perform the services. But, the originality in this research, is the application of STP
modelling which is a new exercise in MMA, and even in region. To do so, information that only service
trips producer establishments could provide is necessary.
Research Impact
This study analyzes, for the authors best knowledge, for first time the STG patterns ina developing city.
MMA FOD survey is the very first to get into account service trips and it was used to the effect to analyze
it. Bearing in mind that service trips have not been sufficiently characterized until now in developing cities,
it is likely that these strategies do not contemplate solutions for them.
Practical Impact
It is expected that this study contributes to the search for initiatives and to the design of public policies
towards improving the solution of the problems generated by service trips, mostly ignored by the
government´s planning, especially in developing economies
Keywords: Freight and service activity, service trips production, service trips attraction, service trips
generation modelling, Medellin
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Paper. No: 102 - A Logistics Living Lab to co-create innovative
logistics solutions. The case of Rome
Giacomo Lozzi, University of Roma Tre / TRElab, Polis Network
Valerio Gatta, University of Roma Tre / TRElab,
Edoardo Marcucci, University of Roma Tre / TRElab
Purpose
Urban logistics’ complex ecosystem requires a systematic stakeholder engagement and an inclusive
governance model.
The Rome SUMP was approved in August 2019. The European research project CITYLAB (20152018) introduced the 'Logistics Living Lab' (LLL) - now permanently established and coordinated by
TRELab - to systematically involve logistics stakeholders in experimenting with innovative solutions
envisaged in the SUMP.
We previously analysed the effectiveness of of urban freight (UF) policy measures based on two
principles:
i) cooperation and ii) voluntary behaviour change in some European cities, with encouraging results.
This new research explores their potential in the context of Rome.
Research Approach
An assessment of the most suitable soft policy measures (SPMs) for Rome was performed, and a
strategy for Rome was proposed to include the successful – and conveniently adapted – ones in the
SUMP. Now that the works are of the LLL have kicked-off, the research will focus on i) monitoring
the actual possibility of testing these solutions; ii) analysing the effectiveness of the approach and
cooperation mechanism of the newly established LLL. The methodology is developed around 4
cyclical steps:
1. Planning: definition of objectives, design of pilots;
2. Implementation: concrete pilots and field tests;
3. Evaluation: data collection, analysis of results
4. Decision: i) upscale the solution; ii) modify it and retest; iii) abandon it.
Findings and Originality
Previous findings are encouraging about the effectiveness of UFT stakeholder cooperation
mechanisms and SPMs in European cities, and also about the potential for their further transfer and
diffusion to other cities. The preliminary results of the fact-finding survey, carried out in March-April
2020 and addressing the LLL members, reveals that main expectations in terms of added value of
the LLL are: i) the acquisition of knowledge based on the data from the pilots; ii) networking. As
regards the SUMP measures on which the LLL should primarily focus: i) Rewarding scheme for nonpolluting operators; ii) Technological systems for management of loading / unloading areas; iii)
Creation of parcel lockers and micro-hubs. Interestingly, the priorities of the stakeholders are in line
with the action lines proposed by Rome Mobility Agency.
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Research Impact
The research addresses the scope and effectiveness of the proposed configuration of the LLL, based
on the coordination of the university and the free involvement of stakeholders, to co-design the most
innovative and creative solutions envisaged in the SUMP. It proposes and systematises a new
governance model for urban logistics, based on applied strategic research and bottom-up approach.
Lesson learned and findings will be condensed into guidelines to encourage transferability and
replication in other urban contexts.
Practical Impact
This work provides an open system to inspire Roman decision-makers and experts elaborating new
and combined (packages of) measures, on the basis of the participatory and voluntary principles. The
LLL aims to act as a one-stop-shop for innovation in urban logistics, and serves to involve stakeholders
on a continuous and regular basis, to:
- provide data and knowledge to the administration for planning purposes;
- create a reference point for all logistics players, large and small;
- facilitate private operators in testing how innovative solutions work in practice.
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Paper. No: 33 - Energy Efficient Logistics in the Albany- New York
City Corridor
José Holguín-Veras, Rensselaer Polytechnic Institute, Troy, NY, jhv@rpi.edu
Purpose
The transportation sector is a major consumer of energy, with light trucks and medium/heavy trucks using
32.1% and 22.7% of the sector’s total. To reduce energy consumption, policy-makers have enforced strict
fuel efficiency standards, and fostered the use of new technologies and fuels. As a result, between 1970 and
2014 energy use per vehicle-mile decreased at an annual rate of 1.4% and 0.3% for light and medium/heavy
trucks respectively. However, in spite of the reduction in energy use per vehicle-mile, total energy used by
these vehicles increased annually by 4.0% and 3.1% during the same period. Incremental demand outpaces
the reductions obtained by technology. Economic and technological forces are putting downward pressure
on costs, and upward pressure on freight vehicle-miles-traveled (VMT), increasing overall energy use.
Current freight demand patterns are unfavorable to energy efficiency and are undermining supply-side
energy efficiency advances.
The chief tenet of this ongoing research is that Energy Efficient Logistics (EEL) can only be achieved
through a behavior-based policymaking approach, that fosters the adoption of energy efficient supply-side
Technologies and Operations (Tech/Ops) and uses Freight Demand Management (FDM) to induce changes
in demand patterns that reduce energy use and support those energy-efficient Tech/Ops. This way,
policymakers could ensure a long-lasting communion of energy efficient Tech/Ops—Smart Cities, Smart
Freight Mobility, connected/autonomous trucks, crowd deliveries, and others—and the energy saving
demand changes—changes in time of delivery, mode, shipment size, frequency, or destination of the
delivery—produced by FDM. Besides producing large energy savings, this approach sets the conditions for
Tech/Ops to be financially sustainable in the longer term.
Research Approach
The team developed an energy efficiency framework tailored for freight transportation and assessed 52
initiatives qualitatively based on the source of energy efficiency, the overall impact of the initiatives on the
system, potential remedial measures for negative impacts, area of coverage, and ease of implementation.
To estimate the impact of the initiatives quantitatively, the team is developing microsimulation models: (1)
a Behavioral Micro-Simulation (BMS) model, which replicates various stages of the supply chains and
simulates delivery tours, and (2) a port simulation, which assess the impacts of extending working hours of
a port in the traffic of the surrounding area.
In addition to understanding and simulating the impacts of the initiatives, freight behavioral research has
been conducted to gain insight into the most promising supply chain behavior changes, in terms of potential
for energy use reductions and the best ways to foster them in real-life settings. A survey for e-commerce
consumers was already implemented and results show that delivery lockers and consolidation strategies are
the most accepted EEL initiatives. The team is currently working on in-depth interviews to large traffic
generator, and surveys for shippers and receivers.
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Findings and Impacts
Expected outcomes of the research are to broaden the focus of freight energy policies from carriers only to
all supply chain participants and also exploit synergies of using two of more EEL initiatives to create
reinforcing effects, instead of isolated efforts.
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Group G: Sustainable Urban Freight
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Paper. No: 32 - Principles and Strategies to Foster Freight-Efficient
Land Uses
Xiaokun (Cara) Wang, Rensselaer Polytechnic Institute
Purpose
Land-use planning is essential to fostering quality of life and harmony among the myriad social and
economic activities that take place and compete for space in metropolitan areas. Land-use planning
profoundly affects the commercial supply chains that deliver the supplies that make possible urban and
regional economies, and quality of life. However, if not well-thought out, land-use plans can detrimentally
affect both private commercial supply chains and local communities. A land-use plan that, for instance,
artificially increases the physical separation between the distribution centers (DCs) that handle e-commerce
deliveries and the intended receivers—households and commercial establishments—in the city center, will
increase the vehicle-miles traveled (VMT) of the e-commerce traffic. This, in turn, will increase congestion,
emissions, and accidents. Reducing the distance is likely to be socially beneficial, as it will reduce both the
private costs and the externalities that impact local communities and the environment.
The objective of this research is to develop a set of principles and strategies that can improve the efficiency
of freight movement from the perspective of land use.
Research Approach
To guide the development of the principles and strategies, the team has to develop a thorough conceptual
understanding of land-use theory and practice. The team studied the land use and freight pattern of multiple
metropolitan areas in the United States and characterized key supply chains to develop a comprehensive
understanding of where the establishments are located, the amount of freight activity that is generated, and
the freight or supply chain relationship between establishments. The team also identified existing and
potential land-use practices by interviewing freight experts and conducting an extensive literature review.
The practices’ impact on freight activity were evaluated.
Preliminary Findings
From the research, the team defined Freight-Efficient Land Use as “the land use patterns that minimize the
social cost (private plus external costs) associated with both the supply chains and the economic activities
that consume and produce goods, at all stages of production and consumption”. Using this definition, the
team defined five key principles: (1) minimize the externalities produced by all supply chain and their
stages; (2) reduce the physical separation between supply chain stages, up and downstream; (3) mitigate,
or eliminate if possible, the externalities at supply chain nodes and large traffic generators; (4) recognize
and account for local conditions; and (5) proactively engage all stakeholders. The team also shortlisted a
list of land-use and transportation strategies that could foster Freight-Efficient Land Use. The strategies are
compiled in an Initiative Selector to assist decision-makers in identifying potential initiatives.
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Impacts
The research synergized the knowledge from urban planning, transportation, supply chain, and goods
movement. This provides comprehensive guidance and suggests potential strategies for urban planners and
decision-makers to incorporate consideration of freight activities into their planning.
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Paper. No: 20 - Promoting (spreading) location-based
communicationfor “greener”, "energy saver" and "sustainable"
urban(intra-city, city) logistics, through an online platform (portal)
called “InterNodz”
Mustafa Yilmaz, Vocational School of Hafik Kamer Ornek Sivas Cumhuriyet University,
TURKEY, mustafayilmaz@cumhuriyet.edu.tr
As we all have been already witnessing for some recent years, our world is turning into a more connected
sphere day by day and we are also able to see some certain effects of this process in urban areas as well
where the most of our life goes on.
One of the most common results of this process is probably the alteration of our habits in getting information
about the places where we would like to go not only in the cities we visitedfor once but also in the ones
where we have been living since we were born. By the help of recent technologies such as internet, online
maps and mobile devices, nowadays many people are able to get almost all the required information such
as distance, duration, traffic data, available (public/private) transportation options (with closest times and
locations) in order to go to targeted destinations by just typing (inputting) names (addresses) of those places
into some screens.
However we personally still continue to use old-school style addresses remained from the pre-internet era
for such navigation needs, there are some new approaches for naming placessince the launch of first online
maps, in order to use within last-mile delivery operations in the current age we live, and getting more
stronger through the wind behind the upcoming next age that we can perhaps call "age of drones /
automation" .
As it is already summarized in : http://www.autoaddress.ie/blog/autoaddressblog/2016/03/24/seduced-bya-spork , insteadof old-school text-based information, coordinates themselves can be considered as the new
method for sharing postal address data by just converting them into some more usable codes(similar to
traditional regional postcodes). Among the initiatives in the post, "What3Words" and "EirCode" both can
be mentioned as the most successful ones applying the newapproach, since they are still used actively
in these days in somewhere in the world for somecases, however "Royal Mail" is not counted in the post as
an organization selling "CustomizedPostcodes" and Google's "Plus Codes" is still alive in somehow and there
are also some otherfresh initiatives, like "UNL Global", born recently (after the publish date of the post
mentionedat the beginning of the paragraph).
In addition to those above, we may also mention Microsoft's efforts in making footprint data ofover one and
half hundred million buildings accessible publicly in USA, Canada, Africa and the Chinese government's
preparation for providing "personal postcodes (IDs)" to every individuals (just like "EirCode" in Ireland) .
Plus, there are also some other public initiatives being currently developed/applied to implement unique
identity numbers for buildings in somecountries under the title of "geo-spatial address systems".
Despite the existence of all those initiatives mentioned above, we, as the team behind the InterNodz,
humbly think that there can be still more to do in order to increase the "greenization" and " energy savings"
in urban (intra-city, city) logistics operations which is alsothe weakest side of those previous attempts
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as expressed in the same postat http://www.autoaddress.ie/blog/autoaddressblog/2016/03/24/seducedby-a-spork .
In order to do that, instead of matching coordinates with some other codes, we are aiming to provide some
benefits to end users in return of using coordinates otherwise they can not getby just using old-school textbased address data.
Thus, we just built a portal to inform people for planned (scheduled) movements that will passclose to (or
arrive at) the location they selected,
as
demonstrated
at
http://www.citylogistics.info/business/internodz-launched-for-location-based- communication and in the
YouTube video at:
https://www.youtube.com/watch?v=AOAspAEX0os.
It can be considered as a tool to make use of vehicle routing algorithms more enable since it promotes use
of coordinates (which are currently missing data) in last-mile delivery operations.
However such an approach can be applied to some other different cases, we considered executability first
and to be a start point for the current version of our portal, we made some researches on the reviews that
users left for last-mile delivery services on the internet and weare now just enabling the same for any
deliverer what two USA based platforms "Uber" and "Postmates" do through their internal sub-services
namely "Uber Eats Pool" and "PostmatesParty". The latter sub-service represents up to 15% of the total
orders of the company as it isannounced by themselves at https://fortune.com/2019/07/17/postmates-ceoipo-sale- brainstorm-tech , a ratio being reached in just four months from the first launch of that sub- service
in March 2019 to July 2019.
One of the other cases our platform is already able to execute is "Group Ordering " which iscurrently being
applied in the field
by
some
firms
in
USA
as
reported
at
http://www.theverge.com/2019/8/26/20827506/postmates-group-food-order-doordash-caviar-grubhubseamless-mobile-app-web
and
http://www.restaurantdive.com/news/ubereats-launches-groupordering/568540 .
Our approach can be also applied in "providing information of more collapsed (narrowed) timeframes" for
arrival times of courier vehicles to recipients' locations through the sense of so- called "Small Areas" as
also tried to be demonstrated in the image below.
Just selecting the "sub-regions (small areas)" to be visited by a courier vehicle in a daily routeis enough to
increase the preciseness of the information of "arrival times" more, depending on the average sizes of "small
areas / sub-regions" to be used.
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Paper. No: 58 - Abstract Emission estimation in intercity trucking
freight trips based on known data – case study: Colombia.
Ricardo Quintero-Giraldo, Universidad Nacional de Colombia - Sede Medellín, Colombia,
rquinte@unal.edu.co
John Jairo Posada-Henao, Universidad Nacional de Colombia - Sede Medellín, Colombia,
jjposada@unal.edu.co
Carlos A. Gonzalez-Calderon, Universidad Nacional de Colombia - Sede Medellín, Colombia,
cagonza0@unal.edu.co
Purpose
Cities are considered as large freight generators. Every year inter-city goods movements increase their
importance and their trips to maintain a balance in the economic chain. To do so, in a lot of developing
countries—like Colombia— trucks play an important role.
Colombia's government has been working with some sectors trying to understand how goods move in the
country. They have created a software called “Efficient cost information system for automotive freight
transport” or SICE-TAC (Spanish acronym). With the SICE-TAC Colombia's Ministry of Transportation
estimates and simulates freight trips considering the cargo transported between 31 main cities.
Overall, this paper analyses the emissions produced by intercity cargo trucking in Colombian using
secondary information by the Ministry of transportation. In doing so, the authors estimate regression
analysis models to obtain the production of emissions considering some variables (e.g., highway slope,
truck type, distance, travel time) that have an important effect on the emissions produced by freight
transportation.
Research Approach
This research approach is quantitative. Based on the information of the Ministry of Transportation
(especially the SICE-TAC) and using HDM4 software, the authors analyzed the intercity freight trucking
operations in Colombia to estimate these main emissions: carbon monoxide (CO), hydrocarbons (HC),
volatile organic compounds (VOC), sulfur dioxide (SO2), carbon dioxide (CO2), nitrogen oxides (NOx),
ozone (O3) produced by trucks that have an important and negative effect in the cargo trips operations for
different intercity origin- destination pairs.
Findings and Originality
Besides transportation costs, environmental issues and human illness have attracted the attention of some
governments, including Colombia. A lot of studies have concluded that emissions have an important impact
in climate changes and human health. In addition, some emissions have been divided in two big groups,
mobile (e.g., cars, trucks, buses) and not mobile (e.g., factories) sources. Emissions produced by trucks are
commonly associated to health, environmental, and welfare issues. Nevertheless, in most of the cases, the
main problem caused by intercity cargo trucking is related to environmental impacts. Transport sector in
Colombia is one of the sectors that requires more oil derivatives (approximately 37%) that are estimates as
12% national greenhouse gases. In 2009, the greenhouse gases produced by transport in Colombia were
almost 20 million tons, where 90% corresponded to land transportation.
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Research Impact
As the emissions produced by intercity freight transportation in Colombia have not been studied deeply,
this research expects to find models to estimate trucking emissions in this country between O/D pairs that
are considered or not in SICE-TAC.
Practical Impact
The results of the study will contribute to the search of initiatives and the design of public policies to
improve and study the emissions caused by trucking in intercity freight transportation.
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Paper. No: 91 - Heavy Duty Trucks: The Challenge of Getting to
Zero
Genevieve Giuliano, University of Southern California
Sue Dexter, University of Southern California
Jiawen Fang, University of Southern California
Maged Dessouky, University of Southern California
Shichun Hu, University of Southern California
Purpose
The purpose of this research is to consider strategies that will reduce truck emissions and achieve public
health and GHG reduction targets. Freight shipments in urban areas are increasing throughout the world as
a result of globalization, rising incomes, and shifting patterns of production and consumption. Urban freight
shipments are overwhelmingly made by trucks, which generate significant negative impacts on human
health and contribute to GHG emissions. This research considers the potential of zero emission heavy duty
trucks (ZEHDTs). Specifically, is there a large enough market for ZEHDTs to significantly reduce PM 2.5
and CO2 emissions? What policies would provide the most effective incentives for enhancing the market
for ZEHTDs?
Research approach
Most studies of introducing ZEHTDs into the heavy duty truck fleet assume a one-to-one substitution
between conventional diesel HDTs and ZEHTDs, and therefore focus primarily on the difference in vehicle
price (ZEHTDs price is 2 – 2.5 times that of diesel) However, ZEHTDs have a much shorter range and
much longer refueling time than conventional diesel. Shorter range and longer charging time means that
either more vehicles or more VMT and time are required to perform the same quantity of work.
We develop a simulation model to examine the trade-offs between diesel and ZEHTD trucks. The
simulation is based on shipment data between the Los Angeles and Long Beach ports and delivery
destinations. We use the simulation data to compare PM 2.5 emissions, CO2 emissions, and costs across
scenarios with varying shares of ZEHTDs. We conducted the same exercise with Hybrid-Electric HDTs to
compare impacts of HEHTDs with ZEHTDs
We also collect detailed data from two trucking firms, identify daily tours, and estimate the share of work
that could be done using ZEHTDs under various scenarios of range and charging. We generate scenarios
for 2020, 2025, and 2030.
Findings
Our results are heavily dependent on assumptions regarding battery power (which determines range) and
charging time. Given current ZEHTD performance characteristics, it would not be possible to serve the
entire demand for trips and tours with ZEHTDs in 2020, but by 2030 the share that can be effectively served
is greatly increased. Our trucking firm case studies are consistent with the simulation results. The HEHTD
analysis is in progress.
The trucking case studies revealed additional information. First, this segment of the trucking industry is
very diverse with respect to organization structure, vehicle ownership, vehicle use, and distance and
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duration of tours. Second, operational performance of ZEHTDs in demonstration is quite different from
expected performance due to grades, range anxiety, and other factors.
Research impact
To our knowledge, this is the first study of ZEHTDs that takes into account the operational implications of
the differences in performance between conventional diesel and ZEHTDs. Understanding the operational
implications is critical to developing effective policies for achieving GHG reduction goals.
Practical impact
This research will provide guidelines and policy strategies to Introducing ZEHTDs into the trucking fleet.
It will help identify the best niche markets while the technology is developed.
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Paper. No: 44 - Sustainable Supply Chain Management: Case of
Kochi
Dennis Jose, Urban Mass Transit Company Limited (UMTC), India,
dennisjose1994@outlook.com
Logistics movement is associated with different stages of production and management of thissupply chain
becomes critical for the sustainable transfer and efficient consumption of the commodity. The logistics
movement in many cities around the world comprise of disaggregated spatial organisation of freight
activities and multiple handling of the commodities resulting in lesser virtue to the producer and increased
expense for the consumer. It is understood that a sustainable supply chain exists between the place of produce
to the place it is delivered for consumption and results in economic wellbeing of lives and livelihoods. The
study takes Kochi, Kerala in India as a case wherein the freight movement isindependent and organised
informally among the freight generators.
Kochi is the commercial capital of Kerala State in India, with a consumption economy and theworking
population dedicated to the service sector. The study area considered is Kochi Metropolitan Transport
Authority (KMTA) Area of 632 sq.km. The most of the freight movementto the city is mostly by roads even
when it holds a dedicated coastal line, attributing to the disaggregated and independent supply chains
existing in the city. The organisations with greater economies of scale has explored the cargo movement by
waterways to the city as economical but as an alternative towards urban freight has found to have challenges
resultingfrom the disaggregated operations of supply chain.
The study undertakes an exploratory research towards the supply chain management for thecity of Kochi,
whereby understanding the existing operational characteristics of freight movement to identify the solutions
and measure the impact of the proposed interventions. Thesecondary data sources for the freight vehicle
movement to the study area, parking survey and stakeholder engagement and coordination are the
undertaken method towards understanding the existing operational challenges of the system.
The barrier effects are analysed under demand and supply mismatch, modes of freight movement and
disorganised spatial activities to find the solutions and measure the impact inthe management of the optimal
supply chain. The effects of independent supply chain movement identified from the analysis are multiple
handling of commodities resulting in increased market price of the commodity and reduced produce price
for the farmer, increasedroad accident rates with freight vehicles, congestion, parking mismanagement,
multiple trips to the same destination and empty milk runs in the return trip.
The last mile supply chain is analysed in terms of the mode and the quantum of commodity wherein it is
found the need of increased investments, with an envisioned rise in the e- commerce industry. The role of
the state government in attaining the supply chain management is defined in the study as a facilitator
addressing the third and fourth party logistics thereby generating employment at the local level and
meanwhile establishing a globalmarket. The study is expected to derive as a freight management plan for
the city of Kochi whereby articulating the policy level and institutional interventions for the state of Kerala.
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Paper. No: 51 - Multi-stakeholder approach to promote sustainable
urban freight in Indian cities
Amar Kulkarni
E.M.Sooraj
Vandana Thakur
Nandini Shandilya
Vijay Saini
Ashish Rao Ghorpade
Considering the high environmental externalities, urban freight has garnered considerable interest from
national government in India. The fragmented governance structure and lack of coordinated actions has
made the sector complex. National governments consider urban freight to be a local problem; many local
authorities consider it private sector problem; and the private sector often considers it as infrastructure and
regulatory problem. The current paper address complex issues of sustainable urban freight and governance
in three Indian cities and states on pilot basis: Kochi (Kerala), Panaji (Goa) and Shimla (Himachal Pradesh).
The cities are selected considering different socio-economic and demographics characteristics to ease the
replication in other cities. To, overcome the issues and challenges a multi-stakeholder governance approach
has been proposed for real-time engagement, collaboration, and coordination amongst stakeholder. It
discusses the findings of the approach to promote engagement, and collaboration among various
stakeholders actively engaged in sector. The multi-stakeholder governance approach is developed as part
of larger project “EcoLogistics: Low carbon freight for sustainable freight” supported by the German
Federal Ministry of Environment, Nature Conservation and Nuclear Safety through International Climate
Initiative.
The approach involved scientific understanding of the sector at different level (national, state and cities)
from the perspective of policies, regulations, governance, institutions, stakeholders, supply chain,
infrastructure, and externalities. Based on detailed analysis, stakeholders were identified across the links of
urban freight supply chain (production, transportation, storage, and distribution). Detailed qualitative as
well as quantitative approach was developed for interactions along with primary surveys and analysis of
secondary data.
It was observed that lack of coordination and understanding related to urban freight is resulting in policies
and programmes being planned merely from the passenger transport perspective, without considering the
goods movement. Moreover, it includes identification of various bottlenecks related to infrastructure and
policies on urban freight in Indian cities. Based on initial findings, the local governments established the
Multistakeholder committee through official letters in Kochi, Panaji, and Shimla. The immediate mandate
of committee was to initiate discussions on interventions to align freight policies with other development
plans such as future comprehensive mobility plans, air quality plans, city development plans.
The approach is helping city to develop baseline related to urban freight along with documentation of
various externalities from the sector including GHG emissions. Following the baseline, cities aim to
develop sustainable urban freight action plans and policies. The state and national governments shall be
informed about detailed learnings from cities to initiate discussions on dedicated policy for sustainable
urban freight in Indian cities.
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Paper. No: 48 - Goods deliveries to London schools: Improving
efficiency and sustainability
Marzena Piotrowska, University of Westminster, m.piotrowska@westminster.ac.uk
Purpose
The purpose of the research is to gain a better understanding of goods deliveries to London schools and to
identify ways in which they could be carried out more efficiently and sustainably. In particular, the research
will try to establish viability of goods deliveries consolidation achieved through collaboration among
schools and/or the use of Urban Consolidation Centre (UCC). These initiatives are expected to lead to fewer
freight vehicle operations associated with freight deliveries to London schools.
Research Approach
Over time the research will be conducted using a combination of qualitative and quantitative data collection
methods, including questionnaire survey, interviews and focus groups. At the first stage of the study,
London primary and secondary schools were invited to complete an online questionnaire about their goods
deliveries and procurement decisions.
Further data and information collection is planned to take place at the next stage of the studyand it will
include interviews and/or focus groups with schools and policy makers, as well as interviews with UCC
operators/freight carriers. Their aim will be to discuss both, the initial findings of the study, and the potential
freight consolidation initiatives considered for Londonschools.
Findings and Originality
The initial findings from the online survey indicate that London schools could benefit from freight
consolidation initiatives. Majority (65%) of respondents indicated that their school hasno on-street/kerbside
space available to delivery vehicles. At 61% of premises, most goods vehicles arrive throughout the day
and although for 56% of schools lead time is the most important factor when choosing delivery option, 42%
of them are offered no choice. Consolidation of freight deliveries could also help schools to ease the
pressure created by insufficient storage space at the premises and to reduce the time spent by the school staff
on goods delivery receipt. An interest in collaboration with other schools and the use of an Urban
Consolidation Centre has been indicated by 60% and 44% of respondents respectively, whichmay suggest
their possible future uptake by the schools. Further data collection and analysis will help to identify barriers,
success factors and potential benefits of freight deliveries consolidation for London schools.
Research Impact
There is a growing concern about local air quality and, given its impact on children, the issue is of particular
importance around schools. If more goods were consolidated (grouped) into fewer vehicles, the resulting
reduction in the number of delivery vehicles on the roads and
trips they make could help improve traffic congestion, air pollution, noise and safety around schools and
beyond. The schools could also enjoy fewer and more reliable deliveries arrivingat the most convenient and
pre-arranged times. By gaining a better understanding of their goods procurement and deliveries, the
schools will benefit from the research findings and suggestions for improvement.
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Practical Impact
Schools will get a practical insight into how to better manage their incoming freight flows. Local Authorities
will gain a better knowledge of procurement decisions made by schools andthe resulting number of freight
deliveries made to their premises. They will also benefit froma clearer understanding of their role as policy
makers in promoting and supporting freight consolidation initiatives among schools and other users, for
example through regulations and/or incentives. Furthermore, clearly identified existing barriers for such
support will provide an opportunity to find suitable solutions or alternative supportive measures.
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Paper. No: 9 - The University-community as catalyst for sustainable
urban logistics - Experiences and results based on six years of action
research in Amsterdam
Susanne Balm, Amsterdam University of Applied Sciences
Purpose
In 2014 the University of Amsterdam (UvA) and the Amsterdam University of Applied Sciences (AUAS)
initiated a research study to explore their own role in the generation of urban freight transport. The
universities act as launching customers for innovation in the city and work in collaboration with suppliers,
the logistics sector and the surrounding community. Between 2015and 2020, new logistics concepts for the
delivery of office supplies, catering and parcels have been implemented and scaling activities have been
carried out with the community, both supported by action research. The goal of the research is first to
develop knowledge on how organisations in cities can effectively use their procurement power to stimulate
and facilitate sustainable urban freight transport. And second, to actually change the behaviour of actors in
the supply chain. This conference contribution presents the results from six years of research and practical
experience.
Research Approach
The AUAS City Logistics research group set up an action research study in which researchers, purchasers,
suppliers, logistics service providers and change agents participated interactively with each other to collect
empirical data (both qualitative and quantitative). Research activities are combined with action, reflection
and change. Since 2019 research has focused on upscalingstrategies using a community-oriented approach.
The communities involved are the Business Investment Zone “Knowledge Mile” in Central/Eastern
Amsterdam and the Innovation District “Cumulus Park” in the South East of Amsterdam.
Findings and Originality
The research study shows that:
1. Change agents play a crucial role in the degree to which supply chain actors changetheir behaviour.
2. Logistics processes at the premises of the receiver (i.e. freight reception, storage, internal
distribution) have an impact on the success of new logistics concepts.
3. Co-creation with community and supply chain partners is a promising but alsochallenging approach
for the development of broadly endorsed measures.
Research Impact
Delivery data has been collected within the university community. The community consists of offices,
hotels, schools, cultural and financial institutions. The data (supplier, origin, delivery frequency and product
characteristics) will be used to analyse the potential of different logisticsmeasures including consolidation
at a hub, parcel lockers and joint tendering. The aim of the analysis is to enhance knowledge on the
suitability and prioritising of measures for sustainableurban freight using a community-oriented approach.
Practical Impact
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The achieved results for UvA-AUAS are:
- ‘Sustainable urban logistics’ has become a tender criterium.
- Freight from five product categories is stored and consolidated at a city hub and transported with
electric vehicles. Several maintenance services are also carried out by electric vehicles.
- Parcel lockers have been installed at 20 university locations.
- The number of deliveries at the door has been reduced by 15 to 20%.
- The reduction in km per year in the supply chains of UvA-AUAS is between 50,000 and100,000
km per year.
The results and managerial implications for the Knowledge Mile and Cumulus Park communitieswill be
available for presentation during VREF 2020.
References
Balm, S., Ploos van Amstel, W., Habers, J., Aditjandra, P., Zunder, J. (2016). The Purchasing Behavior of
Public Organizations and its Impact on City Logistics. Transportation Research Procedia 12 (2016) 252 262
Balm, S. (2020) Let’s start with sustainable supply: a report based on five years of research and
implementation of facility logistics at UvA-AUAS. Amsterdam University of Applied Sciences.
Brettmo, A., Williamsson, J. (2019). Influencers in Urban Freight: a business model perspective.
Proceedings of the 11th International City Logistics Conference, 2019, Croatia.
Grandia, J. & Meehan, J. (2017). Public Procurement as a Policy Tool: Using procurement to reach desired
outcomes in society. International Journal of Public Sector Management. 30(4).
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Group I: On demand economy and Urban freight
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Paper. No: 23 - Consumer preference for homedelivery services and
transport emission reduction
Elise Caspersen
Purpose
Home delivery service is a growing source of emission from freight trafficin urban residential areas. One
reason is that online retailers and transport operatorscontinuously push for what seems to be unlimited
degrees of service in the home delivery market. Strategies are defended with arguments about strict
consumer demands and harsh competition in the market. The inspiration behind the research described in
this abstract is whether such excessive home delivery services are required by the consumers, or if the
demand may be constructed by suppliers themselves? Hence, the purpose is to research consumer
preferences for home delivery service and the tradeoff between these services and associated level of
emission.
The research is being carried out at the moment, with preliminary findings by the endof summer 2020.
Research Approach
To capture consumer preferences and tradeoffs between home delivery services and emission, a survey
including a validating amenities experiment is constructed, distributed, and analyzed. This is done in
cooperation with a Norwegian startup company who is in the business of renting out (women) clothing.
They are currently in the process of adapting new home delivery solutions offered by a company specialized
in e-groceries. The survey will be distributed among this company’s customers.
The data will be analyzed controlling for different tastes, dependency of alternatives and scales. The
dependent variable is home delivery solutions; explanatory variablesare amenities related to home delivery
services; and controlling factors are customerbackground information, preferences and attitude.
Findings and Originality
It is expected that the results show a correlation betweenreduced emissions and level of service like lead
time, flexibility and consolidation. Our belief is that the customers may be willing to wait longer for delivery
if they areinformed about the reduced emissions or receive other benefits due to the increased wait.
Research Impact
To the best of our knowledge, there has been done little researchon consumer preferences for a change in
home delivery services like lead time, consolidation and flexibility to achieve a reduction in emission from
online shopping. This research is also conducted in cooperation with two companies specializing indifferent
aspects of e-commerce, and as such offers practical use of research.
Practical Impact
The results will be particularly relevant for the startup company (and the transport company) as improved
knowledge of customer preference allows a specification of home delivery solutions and new business
opportunities for both companies. If we identify factors making customers accept a longer lead time, both
money and emission may be saved.
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The result may also have policy implications. If consumers accept a longer wait and prefers to receive
consolidated deliveries, a potential reduction in freight trip generation from consumers are identified. This
may advocate policy measures incentivizing companies to consolidate more, or it can support consolidation
centersalso for home deliveries. Second, a positive consumer preference for transport emission reductions
may influence transport operator’s business models, and hence total emission from freight traffic, but also
a change in business opportunities.
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Paper. No: 68 - Consumers Response towards Online Shopping and
Assessing Last Mile Logistics Service in India
Gopal R. Patil, Indian Institute of Technology Bombay, gpatil@iitb.ac.in
Asim Mulani, Indian Institute of Technology Bombay
Purpose
With the evolution in the information technology and affordable internet access, the share of online
shopping is increasing rapidly in India. The upward trend is likely to continue in the future, thus it is
important to quantify the online orders at disaggregate level and identify the factors affecting it. It is well
known that there are inefficiencies in the freight transportation in India including the last mile deliveries.
Long delivery windows, delayed deliveries, etc. are some of the issues in the last mile delivery. This study
aims to quantify the online orders and also understand the last mile delivery.
Research Approach
The study area selected is the Indian Institute of Technology (IIT) Bombay Campus having population of
around 15,000. A questionnaire for consumers was designed to include 1) Socio-economic characteristics
2) Online shopping exposure 3) Buying behavior 4) why online shopping and 5) Perceived risks in online
shopping. Total 380 samples are collected from students, professors and staff. Detailed delivery data
including the number of deliveries, weight of deliveries, time at each delivery, etc. were obtained by
accompanying the delivery person for the entire trip inside IIT Bombay campus. Models are being
developed to estimate quantity of online purchase based on social economic parameters. Analysis are also
being conducted to assess the efficiency of current delivery approaches.
Findings and originality
The initial analysis revealed that 88% of persons are knowledgeable and use internet regularly. Almost 3/4
respondents have been using internet from more than 5 years and 1/3 are using internet for e-commerce.
Amazon and Flipkart found to be the most popular online shopping destinations. The almost half of
deliveries weigh in the range of 0.5 – 1 Kg. It was found that 8.00 AM – 10.00 AM is the peak time for the
delivery vehicles entering the campus. Amazon and Bigbasket are the leading ones in terms of freight
volume. Work on the additional analysis and modeling is in progress.
Research Impact
The quantification of the demand can be used in freight demand modeling, vehicle routing, and other
logistics planning. Various efficiency boosting strategies can be developed and compared with the current
situation. In India most of the delivery are delivered directly individual dwelling units. A study can be
extended to explore the option of creating more pick up locations. The methodology developed can be
useful to extend the study to cover more geographical area.
Practical Impact
The policy makers can use the insights on online buying to create a proper infrastructure. This include
planning space for parking and segregation. The policy makers can come up with some guidelines to
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minimize the externalities from these delivery trucks.
Keywords: Online shopping, last mile delivery, freight generation, demand-supply relationship.
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Paper. No: 92 - Joint distribution problem for small and mediumsized restaurants with on-line-takeout orders
Yuyang Zhou, Beijing University of Technology, China, zyy@bjut.edu.cn, krystalbjut@126.com
With the spread of on-line-takeout service platform, small and medium-sized restaurants get distinct benefit
from the support for the order management and the food distribution from these platforms. It is also
necessary to study the joint distribution problem for the food materials freight considering the take-out
service for the small and medium-sized restaurants.
Purpose
This research aims to set up the demand generation model considering the on-line-takeout orders and design
the optimal route for the joint distribution of food materials.
Research Approach
This research merges the survey data and the big data from the order App for the quantitative analysis.
Using the data collected from the freight survey and online reservation App, the restaurants are divided into
different traffic areas according to their geographic location. The freight demand generation model is
established considering the impact of take-out service and the number of restaurant employees, which are
obtained in the survey. Based on the predicted freight generation of various food materials (e.g. vegetables,
meat, rice, flour, etc.), the formulation of the joint distribution path is then proposed.
Findings and Originality
This method can minimize the total transportation cost in each traffic area considering the service evaluation
level. The modified genetic algorithm is adapted to solve this problem using an appropriate crossover
probability and mutation probability.
Research Impact
This work fills the gap of the joint distribution problem with the freight generation problem considering the
takeout services, especially in the small and medium-sized restaurants, which take the domain market in
the developing countries.
Practical Impact
Beijing was taken as a case study to verify the proposed model. The results showed that the model can save
the distribution cost for the small and medium-sized restaurants. It is also applicable to the joint distribution
problem in other industries and other cities. The joint distribution of the food materials can not only reduce
the delivery cost for the restaurants, but also ensure the food safety.
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Paper. No: 27 - Exploring the Potential Impact of Crowdshipping
Using Public Transport in Singapore
Meijing Zhang, Singapore University of Technology and Design,
meijing_zhang@mymail.sutd.edu.sg
Lynette Cheah, Singapore University of Technology and Design, lynette@sutd.edu.sg
Costas Courcoubetis, Singapore University of Technology and Design, costas@sutd.edu.sg
Increasing urbanization and demand for e-commerce have generated a fast-rising demand for associated
logistics services. In urban freight transport, last-mile deliveries are challenging and inefficient, due to the
cost of transporting disaggregated shipments to many ever-changing destinations. Crowdshipping has
gained growing interest as an innovative delivery mode which encourages members of the public to pick
up and drop off parcels, ideally en route, along their pre-committed journeys. Individuals, such as public
transport commuters, can be engaged to fulfil deliveries as “crowdshippers”.
The aim of this study is to assess the potential impact of crowdshipping. In cities, crowdshipping can tap
on excess passenger transport capacity to enable more sustainable movement of freight.
To demonstrate the proposed method, numerical experiments are conducted to investigate the performance
of a carrier fulfilling ecommerce deliveries in Singapore. The base case of fulfilling deliveries using
conventional diesel vans is compared against crowdshipping scenarios, assessing the total daily vehicle
travel distance and associated environmental impact.
A dataset of detailed parcel delivery information from an e-commerce carrier in the city-state of Singapore
and a dataset of passenger volumes by origin and destination metro and bus stations from the Singapore
Land Transport Authority are used in this analysis. By matching public transport journeys of crowdshippers
with package deliveries, the total number of parcels to be delivered can be divided into two disjoint parcel
sets - one of which is crowdshipped, and the other one will be transported by the delivery van fleet.
Considering the temporal distribution of public transport passenger during rush and off-peak hours, we
generate estimates of crowdshipper availability. In case there may not be enough crowdshippers available
to complete all deliveries, the remaining parcels will be delivered by vans, resulting to a vehicle routing
problem, and a heuristic algorithm is developed to solve it.
Even with varying fractions of public transport passengers that are willing to serve as crowdshippers, the
results of our computation show that the carrier can realize vehicle kilometers travelled (VKT) and
operations cost savings, and this also results in reduced air emissions.
The study demonstrates a method to quantify the potential of crowdshipping in cities from a carrier
perspective and the environmental benefits. We explored additional scenarios of passenger willingness to
act as a crowdshipper and scenarios that limited crowdshipping operations to off-peak hours only (i.e.
avoiding passenger rush hours). In future, the research will be extended to integrate crowdshipper
compensation schemes and investigate the willingness of public transport passengers to serve as
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crowdshippers.
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Paper. No: 82 - Exploring Transport Demand Management
Strategies for Sustainable Fuel Delivery Truck Operation in Lagos,
Nigeria.
Fatai A Yakeen, Lagos State University, Nigeria, abdulfatai02@yahoo.com
Purpose
Globally, fossil fuels (especially petroleum) remain an important source of energy. To ensure economic
growth and sustainable development, there is need for sustainable transportation and efficient delivery to
petroleum products most importantly in economies that rely heavily on fossil fuels. An inefficient
transportation and delivery system has negative impacts on productivity, environment (congestion, air
pollution etc) and humans (accident etc). In the context of fuel delivery truck operation, the role of Transport
Demand Management (TDM) has not been well explored, even though it is an important approach to
promote sustainable operation of fuel distribution logistics in Lagos.
This paper aims to explore the types of TDM measures and discuss their benefits to all stakeholders. On
this basis, the potentials of the TDM strategies in mitigating the negative externalities of fuel truck operation
are also identified and discussed.
Research Approach
The identification and classification of the TDM strategies uses a conceptual approach based on extensive
review of literature. This paper proposes three main TDM strategies i.e Push, Pull and Psychological
measures. The TDM classifications are further differentiated based on potential for mitigating the negative
externalities of fuel truck operation and ensuring sustainable urban freight transport. Based on the
classification of TDM measures, the conditions necessary for the successful implementation are discussed.
Findings and Originality
Existing research and literature focus more on the application of TDM to passenger transportation. There
is dearth of research on its application in urban freight demand management and mitigation of externalities
arising from urban logistics operation. This paper addresses this research gap and seeks to explore how the
TDM measures can be used to promote sustainable and efficient distribution and delivery of petroleum
products through truck operation. Three main classification and TDM approaches were discussed (i.e. Push,
Pull and Psychological measures) as well as the potential barriers to implementation of the measures.
Research Impact
This research provides a conceptual development regarding the impact of TDM measures on the logistics
of fuel delivery truck operation. Most of the existing studies on TDM measures focuses on passenger
transportation. This work provides clarification on the relations between Push, Pull and Psychological
strategies, efficient and sustainable fuel truck operation in Lagos. Also, it guides policy makers, logistics
operators, shippers and transport researchers.
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Paper. No: 105 - Simulation-based assessment of dedicated freight
parking slots on travel time and traffic emissions in a commercial
street
Rokom Perme, Indian Institute of Technology Madras, India
Vivek V Gavimath, Indian Institute of Technology Madras, India
Suby Charles, Indian Institute of Technology Madras, India
Srinath Mahesh, B.M.S. College of Engineering, India
Gitakrishnan Ramadurai, Indian Institute of Technology Madras, India
Purpose
Growing economic activities have exacerbated the parking demands for both freight as well as passenger
vehicles on the already traffic dense streets in urban areas. However, the parking needs of freight vehicles
significantly differ from passenger vehicles. This necessitates the provision of dedicated parking slots for
freight vehicles. This study intends to assess the effect of dedicated curbside parking for freight vehicles on
the performance of the traffic.
Research Approach
Microsimulations were performed as an existing and proposed scenario in the VISSIM software. On-site
data from a road-section in Thyagaraya Nagar, a commercial street in Chennai, were used as input for the
existing scenario. The same was modified by providing dedicated on-street parking bays for the freight
vehicles as the proposed scenario. Since the traffic is heterogeneous in the study area, parameters were
calibrated to address the homogeneity in the simulation software using values from an existing study
(Siddharth & Ramadurai, 2013). Emissions estimated using existing models (Mahesh, Ramadurai, & Shiva
Nagendra, 2019; Mahesh, Ramadurai, & Nagendra, 2019) and travel time results from the simulations were
used as the assessment parameters. The differences in the parameters for existing and proposed scenarios
were computed from the simulation results.
Findings and Originality
With the provision of dedicated on-street parking slots, the percentage reduction in travel time along the
section is 31.6% compared to the existing scenario with the freight vehicles double-parking for 10 minutes.
The emissions from the traffic reduce by 7.46% for the same case. An existing simulation package was
suitably modified to model the complex traffic maneuvers occurring on a commercial street with on-road
parking.
Research Impact
The results obtained in the study contribute to the literature by providing useful insights into the effect of
providing dedicated curbside parking for freight vehicles on the traffic and emissions performance in
heterogeneous traffic.
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Practical Impact
The insights from the paper will assist authorities in policy framing and infrastructure planning to mitigate
urban freight parking issues. Since transportation projects in urban areas are expensive in terms of space
and finance, such what-if studies would enable the officials to make informed decisions.
References
Mahesh, S., Ramadurai, G., & Nagendra, S. M. S. (2019). On-board measurement of emissions from freight
trucks in urban arterials: Effect of operating conditions, emission standards, and truck size. Atmospheric
Environment, 212(May), 75–82. https://doi.org/10.1016/j.atmosenv.2019.05.030
Mahesh, S., Ramadurai, G., & Shiva Nagendra, S. M. (2019). Real-world emissions of gaseous pollutants
from motorcycles on Indian urban arterials. Transportation Research Part D: Transport and Environment,
76(x), 72–84. https://doi.org/10.1016/j.trd.2019.09.010
Siddharth, S. M. P., & Ramadurai, G. (2013). Calibration of VISSIM for Indian Heterogeneous Traffic
Conditions.
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Paper. No: 6 - The political influence of cross-sector collaborative
urban freight arenas on policymaking
Karin Fossheim, Institute of Transport Economics, Norway, kfo@toi.no
Jardar Andersen, Institute of Transport Economics, Norway
Urban development, particularly urban freight development, is dependent on the coordination of private
and public recourses. Policymaking in this area is therefore based around negotiation and compromises
between the democratically elected government and stakeholders in cities such as business associations,
unions, civil society and citizens. Collectively defined objectives on how to plan, finance and manage are
reached through an inclusive strategy of resource mobilisation (Pierre, 2005).
This governance perspective highlights cross-sector collaboration which is the sharing of information,
resources, activities and capabilities by organisations in two or more sectors to achieve an outcome jointly
(Bryson et al., 2015). Within urban freight transport, cross-sector collaborations have different labels, e.g.
freight partnerships, logistics living labs and freight networks (Quak et al., 2016). These collaborations are
differently organised and have various reasons for why they are created. In some cases, the purpose is the
formulation of policy, consultations and pool resources from the different sectors while others focus on
joint service delivery (Sørensen & Torfing, 2018).
Political influence is crucial for the success of these collaborative arenas. To maintain the dedication of
participants in collaborative arrangements, their ideas, values and suggestions must be acknowledged
politically. However, the influence these arrangements have on policymaking is sparsely studied. The
literature on collaborative urban freight mostly evaluates how it is a success or failure, or highlights why
engagement of industry is necessary for planning and development of policy measures (Lindholm, 2014;
Lindholm & Browne, 2013). Therefore, this study investigates how participation in collaborative urban
freight arenas is perceived to influence policymaking. We also aim to compare the outcome of the
collaboration with the perceived influence among the participants to investigate what the private actors
have achieved when influencing policymaking.
To increase the understanding of the political influence of collaborative urban freight arenas, we use semistructured interviews with 35 participants in three such collaborative arenas in Oslo. Additionally, we
analyse relevant public document such as minutes, presentations and reports from the collaboration.
Studying Oslo, which is an average medium-sized European city, means that the findings can be
generalisable to similar European cities.
Preliminary results indicate that there is a general agreement that participation in such arenas provides the
participants with an opportunity to influence policymaking. However, the collaborations are mainly
advisory without decision-making authority. The findings also suggest that the idea of having influence
increases if politicians participate. This knowledge can provide insights into how to improve cross-sector
collaboration further, moving beyond general discussions to the development of joint solutions which will
contribute to lasting improvement to the urban freight transport system.
References
Bryson, J., Crosby, B., & Middleton, S. M. (2015). Designing and Implementing Cross‐Sector
Collaborations: Needed and Challenging. Public Administration Review, 75(5), 647–663.
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Paper. No: 66 - Modelling Freight Generation at Regional Level
using Spatial Regression Methods
Sowjanya Dhulipala, Indian Institute of Technology Bombay, India
Gopal R. Patil, Indian Institute of Technology Bombay, India, gpatil@iitb.ac.in
Purpose
Freight generation models are used to predict the quantity/value of freight produced or attracted from a
zone at urban, regional or national level. The freight transportation planning has been given importance in
the developed countries from past few decades, whereas in the developing countries there are very few
efforts in this direction. The research on freight transportation in India, one of the fastest-growing
economies in the world, is at its inception. National and regional freight demand models are necessary to
assist the government in policy and decision making for efficient freight transport infrastructure and to
prioritise the areas of development.
Research Approach
This paper focuses on developing freight production models at regional level in India. Modelling freight
generation over a region is associated with spatial units which brings in the spatial dependencies. The
variables that are used to predict the freight generation such as zonal population, zonal employment, number
of factories in a zone may not only influence the freight generated in the subject zone but also have influence
over the freight generated in the neighbouring zones. Also, the freight generated in the neighbouring zones
may have effect on the freight generated in the subject zone. These spatial dependencies may create spatial
correlation issues while modelling over space and it is important to address these spatial issues in order to
have reliable estimates of the model. Although researchers documented the geographical and locational
effects on freight generation, addressing spatial dependencies is ignored in many regional and national level
models. Presence of spatial autocorrelation can lead to erroneous statistical inferences, where the models
may systematically underestimate observed in some zones and systematically overestimate observed values
in other zones (LeSage & Pace, 2009; Novak, Hodgdon, Guo, & Aultman-Hall, 2011; Sánchez-Díaz,
Holguín-Veras, & Wang, 2016). The objective of this paper is to model the freight production at regional
level in India while addressing the spatial issues.
Findings and Originality
The region comprising 101 districts (within 5 states) is considered as the study area for this study. The value
of freight produced in each district (Freight Analysis Zone) is modelled with socioeconomic and spatial
predictor variables. The predictor variables considered in the study are socioeconomic variables: zonal
population, sectoral employment, sector-wise number of factories, gross district domestic product and
spatial variables: length of national and state highways, rail network in the zone, whether a district is coastal
district or not, distance from the port, and area under forests. The industry sector wise freight production
models are developed using spatial regression methods for 20 economic sectors that produce freight traffic.
The suitability of various spatial regression methods: spatially lagged X (SLX), spatial autoregressive
model (SAR), spatial error model (SEM) and spatial durbin error model (SDEM) are investigated for each
of the 20 industry sectors.
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Research impact
This work helps in strengthening the freight transportation research in developing economies while
handling the problems associated with the use of ordinary regression methods for freight generation models
at regional level.
Practical impact
The developed models can be used by researchers, practitioners, and policymakers.
References
LeSage, J., & Pace, R. K. (2009). Introduction to spatial econometrics. Introduction to Spatial
Econometrics. CRC Press Taylor & Francis Group. https://doi.org/10.1111/j.1467-985x.2010.00681_13.x
Novak, D. C., Hodgdon, C., Guo, F., & Aultman-Hall, L. (2011). Nationwide Freight Generation Models:
A Spatial Regression Approach. Networks and Spatial Economics, 11(1), 23–41.
https://doi.org/10.1007/s11067-008-9079-2
Sánchez-Díaz, I., Holguín-Veras, J., & Wang, X. (2016). An exploratory analysis of spatial effects on
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Paper. No: 93 - The role of local authorities for the sustainable
development of urban logistics
Sönke Behrends, IVL Swedish Environmental Research Institute
Purpose
The purpose of this article is to analyse how the role of local authorities for the sustainable development of
urban logistics.
Research Approach
Literature review
Interdisciplinary workshops with experts in city planning/urban transport planning and urban logistics
Findings and Originality
Local authorities have a crucial role in creating conditions that promote the implementation sustainable
urban deliveries that both meet increasing customer requirements while at the same time urban delivery
traffic. To achieve the high ambitions on the livability and sustainability of cities municipality have to take
a more active role in the planning, regulation and potentially operating of urban logistics, by implementing
measures that create needs and incentives for consolidated and intermodal deliveries. Decisions and actions
are needed at all stages of the planning process; detailed planning, building permits and the operational
phase.
Research Impact
This research identifies links between urban logistics and city planning. In this way, we contribute to the
integration of these two streams of research.
Practical Impact
The results can be used by cities in the urban planning process to create better conditions enabling the
implementation of sustainable urban delivery services.
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Paper. No: 31 - Integrated Logistics Facilities of Transit Oriented
Developments and their Future Expansion
Ali Gul Qureshi, Kyoto University, Japan
Eiichi Taniguchi, Kyoto University, Japan
Many big cities face a lot of traffic related problems such as congestion, noise, and emissions. Freight traffic
makes a considerable proportion of the urban traffic mix, with its additional problems, for example, onstreet loading and unloading, etc. Specially, in dense central business districts (CBD), where, parking
availability is limited, the delivery vehicles may have to either roam around for finding an appropriate
parking place or wait on the public roads occupying already limited public road space. The situation gets
worse, if the deliveries are to be made in multistory skyscrapers, where, security checks are required to
access particular floors, which is a common feature of many new urban developments. Urban Consolidation
Center (UCC) is one of the city logistics measures that has been proved successful in such situations (for
example, Shinjuku Matenro Staff) (TURBLOG, 2011). Concept of transit oriented developments (TOD)
has become popular in urban areas, in order to reduce the problem of passenger traffic. However, the
concept of including freight traffic management is new, where Integrated logistics facilities (ILF) are
conceived right from the planning stage and built as an integral part of the new TODs, for example, Tokyo
Midtown and Solamachi (Taniguchi and Qureshi, 2014). The ILF located inside the TOD is usually
operated by a professional freight carrier and it manages the secured flow of freight in the building; others
freight carriers can participate in consolidated deliveries at a nominal cost or opt for direct deliveries after
obtaining a security pass for each delivery and paying the parking cost. The ILF aims at reducing congestion
of the load/unloading bays and parking areas of trucks and mitigate the problem the overflow of waiting
trucks on the public roads due to congested entry ramps.
After having interviews with some of the ILF operators, the authors believe that functioning of these ILFs
can be expanded to cater the logistics needs of the surrounding areas as well. The ILF of an existing or a
new TOD can be used to consolidate and manage deliveries of customers located in other surrounding
buildings without such ILF facilities. Therefore, this research aims at evaluation of this possible future
extension in the role of ILFs.
In this quantitative analysis various expansion scenarios will be simulated using the data and information
from some existing ILFs, such as Ginza 6, in Tokyo, Japan. The base scenario would represents the current
working of the ILFs, i.e. only managing the deliveries within the building to the tenants. In the proposed
expansion scenario, the role of the ILF would be hypothetically increased to include the deliveries to the
non-tenant customers of the neighboring tall buildings without the ILF of their own. Simulation of the
behavior of freight carriers in these scenarios, i.e. their choice decision of using ILF or not, will require
solutions of small instances of the delivery operations, therefore, a heuristics solution approach would be
used to evaluate the scenarios. The findings and results of the study will be presented at the conference.
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Paper. No: 28 - Energy-efficient distribution of online grocery
shopping
Linea Kjellsdotter Ivert, VTI, Swedish National Road and Transport Research Institute, Sweden,
linea.kjellsdotter@vti.se
Joakim Kalantari, VTI, Swedish National Road and Transport Research Institute, Sweden
Jenny Karlsson, VTI, Swedish National Road and Transport Research Institute, Sweden
Lena Hiselius, Lund University, Sweden
Purpose
Online grocery shopping (OGS) in Sweden is still in its infancy but has grown rapidly in recent years, a
trend that is expected to continue (Svensk digital handel, 2018). Traditional grocery retailers as well as pureplay internet retailers are investing hard to take new market shares. Customers can order grocery home to
the door or to pickup locations with short advance reservation and narrow delivery window without having
to pay for the actual costs (e.g. Melacini et al., 2018). This, in media referred to as, “war of the online
customer” has resulted in costly and many times energy-inefficient distribution. As an example, last-mile
deliveries are not coordinated in the same way as in other retailing sectors (Kembro et al., 2018). The result
are low load factors and that many residential areas are visited by many vehicles per day. The purpose of
this paper is to propose future energy-efficient solutions for OGS based on current trends and customer
preferences and behaviors.
Research approach
Interviews with 20 actors in the grocery supply chain and earlier literature are used to identify trends. A
survey with 3000 consumers informed about customer preferences and behaviours. Drawing on these,
logistics solutions for energy-efficient distribution of groceries are developed and discussed in a workshop.
Findings and originality
It is hard to achieve energy-efficient distribution of OGS in the current set up. Trends such as digitalisation,
automation and increased OGS could have a positive impact. The actors point at the need to increase load
factor and customer density, while reducing staff costs. Preliminary findings indicate that key issues include
a) increasedcoordination of transport flows, actors and product types; b) stable goods flows; c) unattended
delivery solutions including location of such delivery points; d) adapting solutions to customer density, and
e) matching efficient solutions with customer expectations.
Research impact
Knowledge about distribution of OGS is limited (Eriksson et al., 2019) and there has been little attention
paid on the interplay among the different logistics choices in the general omni-channel retailing literature
(Melacini et al., 2018). This study fills a gap by providing insights regarding how to adapt energy-efficient
logistics solutions of OGS to future outlooks.
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Practical impact
The results in terms of trends, customer preferences and how to achieve energy-efficient distribution, which
many times goes hand in hand with cost-efficiency, couldbe used as decision basis for actors in the grocery
supply chain. Policy makers can use incentives to push actors towards energy-efficient solution.
References
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Paper. No: 110 - Sustainable last mile delivery on e-commerce
market – lesson learned from Covid-19 in Brazil and Poland
Maja Kiba-Janiak
Katarzyna Cheba
Leise Kelli de Oliveira
Jakub Marcinkowski
The fast-growing e-commerce market and the increasing customer expectations require more frequent
deliveries, resulting in environmental pollution, congestion, road accidents, and increased delivery costs.
The pandemic situation caused lockdowns in many countries and forced many customers to buy products
via the Internet. The number of e-commerce purchases increased in Poland by 11% and in Brazil by 13%.
It motivated CEP companies to introduce some changes in last-mile delivery.
There were a few motivation for the conducted research:
- Importance of investigation of the e-customers’ behaviors’ changes after COVID-19 occurred.
- The fast-growing e-commerce market influenced the CEP companies to change their last-mile
delivery business model.
- Importance of new sustainable solutions for last-mile deliveries for vulnerability situations
increased after COVID-19.
The purpose of the article is to identify the e-customers’ behaviors’ changes after occurring COVID-19 and
to investigate how those changes influenced the organization of last-mile delivery by CEP companies. The
research will also enable us to verify if those changes improved sustainable last-mile deliveries on the ecommerce market.
The quantitative study was conducted among e-customers (consumers who buy products via the Internet)
in Brazil and Poland. The purpose of the survey was to identify the changes in the behavior of e-customers
after COVID-19 occurred. The survey attended households, which bought products before and after
COVID-19 occurred. The multidimensional statistical analysis was conducted (generalized k-means
clustering algorithm, V-fold cross-validation). The qualitative study was conducted among selected CEP
representatives, as in-depth interviews.
In both analyzed countries, an increase in the number of e-shops during COVID-19 was observed. It causes
a problem with sustainable and just-in-time delivery. In Brazil, the number of home delivery increased
significantly in 2020. Besides, there are no alternative solutions to obtain the product in a sustainable way.
In Poland, the number of e-commerce product deliveries to parcel lockers increased significantly. Ecustomers assessed it as the safest way. However, the number of home deliveries increased significantly
too. These situations motivated CEP companies to introduce new solutions for last-mile delivery.
As a result of the study, various clusters of e-customers, including their way of delivery behavior, were
identified. In Poland, the group of households that buy via the internet the most often at the same time
chooses a more environmentally friendly delivery method (e.g., parcel lockers). In Brazil the there is no
relation between frequency of buying and the method of delivery.
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The conducted study will enrich research in e-customers' and CEP companies' behaviors in vulnerable
situations, never observed before.
The obtained research results constitute a valuable source of information about customer behavior changes
in the e-commerce market caused by the pandemic. They also reveal the CEP's companies motivations for
introducing more environmentally friendly deliveries.
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Paper. No: 103 - Sharing in five: a disruptive urban freight
transport analysis
J.H.R. van Duin
N. van den Band
A.M.R. de Vries
M. el Ouasghiri
P. Verschoor
P.M.J. Warffemius
Purpose
The population growth and urbanization, the explosion of e-commerce, and the proliferation of fast delivery
options, require innovative solutions and business models to ensure cost-effective, but also environmentally
and socially friendly, transportation of goods. Within the logistics industry the sharing economy is
considered to be one of most promising - disruptive – developments that could render a major contribution
in reducing emissions of its operations. Sharing unused and/or underutilized resources, can unlock new
efficiencies in the logistics value chain in an industry where efficiency is the name of the game.
Research Approach
Among five themes in urban freight transport, i.e. city logistics, construction logistics, transportation &
warehousing, healthcare logistics and service logistics sharing concepts are studied over. For each company
within a theme a business model canvas is constructed. The Business Model Canvas is a business tool used
to visualize all the building blocks of starting a business, including customers, route to market, value
proposition and finance (Ostwalder et al., 2010).
Rethinking the use and ownership of resources and its related customer relationships forms the essential
step to support the creativity in designing new business models. Muñoz & Cohen (2018) have developed a
compass for navigating sharing economy business models. As an actionable framework, the Compass helps
elucidate the multiple, innovative forms sharing economy businesses are adopting. As a generative tool, it
enables entrepreneurs, investors, incubators, and incumbents interested in entering the sharing economy to
create, present, and evolve a compelling sharing business model as well as evaluate its extent of robustness.
Findings and Originality
Although most individuals do have some comprehension about the sharing economy from a consumer
perspective (AirBnB, Uber cs) our explanatory research shows that most of the companies in the logistics
industry have no idea what the effect will be of the sharing economy on the logistics industry as a whole,
and on individual companies on how they can benefit from applying sharing economy concepts individually
(from a business and societal perspective). This research provides a transition framework based on the
business model canvas, the business model compass and benefit-cost-analysis, to find new business models
based on sharing principles.
Research Impact
Less literature is available on combing urban freight transport with sharing economy principles. Our
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research contributes to the field as in five themes a literature review is carried out. Also the new research
framework helps companies with finding new business models for the (over/under) utilized resources.
Practical Impact
Based on our findings we first of all expect to be able to create awareness in the urban freight transport how
sharing economy concepts will affect the logistics industry as a whole. Next to creating awareness in the
logistics industry as a whole by publishing articles and organizing knowledge sessions and seminars, we
aim to advise at least 50 logistics companies. Based on these 50 logistics advices we synthesize on working
sharing logistics concepts and their related (new) business models.
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Paper. No: 46 - An Integrated Intermodal Freight Transportation
System for Handling Containerized Cargo of Bangladesh
Razon Chandra Saha, Bangladesh University of Professionals, Bangladesh,
razon864@yahoo.com
Purpose
Intermodal freight transportation system is not popular in Bangladesh due to poor intermodal infrastructure,
non-availability of dry port and inland container terminals. A small scale intermodal is operating in the
Chittagong port and well-connected to the capital city Dhaka by one rail ICD (Inland Container Depots)
and two RICTs (Riverine Inland Container Terminals). Approximately,4% of containers are moving to the
intermodal rail and river networks from/to Chittagong port thatis fully absent in another seaport Mongla. On
the other hand, containerized cargos are transporting by conventional trucks or covered vans from
Chittagong/Mongla port/ICDs in Chittagong to the whole country that resulted in congestion at roads and
highways. The same situation is happeningfor export cargo and causing trade barriers in doing international
trade. Rigorously, the dominantrole of the covered van in transporting containerized cargo is increasing
haulage time due to heavy congestion in the main corridor Dhaka-Chittagong highway. Against this
background, it isessential to develop an integrated intermodal freight transportation system for the smooth
movingof container to the final destination or nearby inland container terminals. This paper aims to design
one intermodal freight network model for connecting seaports with inland container terminals (Dry port,
RICT, Rail and Road ICD) including Export Processing Zones (EPZs) and Special EconomicZones (SEZs).
Research Approach
A qualitative research method is used to get the qualitative data of port throughput, management issues,
field findings and policy matters. In addition, the port of Long Beach, CA, USA is selectedas a case study to
get a standard intermodal system and prepare recommendations for Bangladeshiseaport as a part of port
development in Bangladesh.
Findings and Originality
The originality of the research is to develop an intermodal system in Bangladesh as a derived demand of
the users that will improve the freight transport management of Bangladesh. The major findings of the
research are as below:
• Excessive uses of covered vans and trucks as common practice by the port users.
• Not found any dry port facilities.
• A limited number of ICD and RICT are operating in Bangladesh.
• There is no drayage system from/to seaports/intermodal nodes.
• Inadequate customs formalities and scanning problems at the seaport and intermodal nodes.
• Seaport’s intermodal connectivity is not good due to the poor infrastructure of containerterminals
and inland transport networks.
• Lastly, the mindset of the users who want to follow the traditional freight transport method.
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Research Impact
This research will contribute to develop the standard freight transportation system of Bangladesh through
intermodal. The proposed intermodal freight network model will help to the seaport authority and the
government to set intermodal nodes all over the country and design an inland intermodal container
distribution network for operating in Bangladesh and improving maritime logistics facilities to the port
users.
Practical Impact
The practical impact of the research is to reduce the use of trucks and covered van as well as congestion at
roads and highways. It would also provide necessary guidelines to the policymakersfor making policy on
intermodal or multimodal transportation.
Keywords: Intermodal, Infrastructure, Dry Port, Maritime, Container, Multimodal
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Paper. No: 112 - Assessing the inequalities in access to online
delivery services and the way COVID-19 pandemic compounds
marginalization
Ivan Sanchez-Diaz, Chalmers University of Technology, Sweden, ivan.sanchez@chalmers.se
Ceren Altuntas-Vural, Chalmers University of Technology, Sweden,
ceren.altuntasvural@chalmers.se
Arni Halldorsson, Chalmers University of Technology, Sweden, arni.halldorsson@chalmers.se
Purpose
Online services and home deliveries have grown significantly in the recent years, increasing accessibility
to goods for large parts of the population, so that home delivery services have become a priority for retail
companies that seek growth and increasing customer needs satisfaction. Overall, innovations in online home
delivery services have been business driven. As the business logic indicates, this mean that if companies
see an opportunity to increase sales by offering to deliver goods at home and profit offsets the logistics
costs, they will do it. However, if companies cannot deliver or find a logistics service provider that can
deliver the goods at profitable cost, they will not serve those areas. Although this logic is reasonable in a
business environment, there are some cases in which this can end up marginalizing some segments of the
population that cannot get home deliveries of basic goods, such as medicines and food among others. In
this context, it is necessary to look at the problem of access to basic goods via online home delivery services
from a public policy approach. This has become more evident during the COVID-19 pandemic, where
vulnerable citizens are asked to stay at home as much as possible but due to their location, they may not
have access to basic goods via online home delivery services. This paper seeks to identify the level of access
to basic goods via online home delivery services, and how this relates with the socio-economic
characteristics of the population living in those areas.
Research Approach
In line with the purpose of this research, the authors decided to collect data from companies offering online
home delivery services in the Västra Götaland Region (Sweden) and then compare the services offered in
a geographical unit with the demographics and vulnerability to COVID-19 in that area. The geographical
unit selected for the analysis was the postcode because data could be found and analyzed without disclosing
personal information. The companies sampled to collect data about their delivery services were based on
the type of goods delivered, and their market share. The type of goods selected were parcel, medical goods
(i.e., medication), and food. The data analysis uses a multi-criteria logic to formulate indexes for access to
online home delivery services (OHDS). A cluster analysis is performed using K-means to identify levels of
access to OHDS, these levels are then contrasted with demographics and vulnerability to COVID-19 using
non-parametric statistical tests.
Findings and Originality
The postcodes were tabulated to assess the number of postcodes within each combination of demographic,
OHDS access clusters, and incidence of COVID-19 cases.
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Demographic clusters

OHDS access clusters

Number of
postcodes

Total

I

II

III

IV

V

VI

I

2

14

1

-

2

-

19

II

1

12

2

-

-

1

16

III

5

9

-

1

-

1

16

IV

5

22

11

8

-

1

47

V

26

11

23

41

2

23

126

VI

6

2

5

60

9

26

108

VII

-

-

-

8

13

2

23

VIII

-

-

-

20

14

22

56

IX

-

1

1

38

49

8

97

45

71

43

176

89

84

508

Total

Note: Pearson chi2(40)=465.57, Pr =0.000, Cramer’s V=0.428
There is a strong statistically significant association between demographic and OHDS access clusters. The
combination with the largest share of postcodes is Demographic Cluster IV (i.e., high share of Swedish
citizens, medium income, and high share of old population >65) and OHDS Access Cluster VI (i.e.,
medium-low access with very low access to food) which contains 60 postcodes or 12% of all postcodes. It
is interesting to note that all OHDS clusters with low access (clusters VII to IX) correspond to demographic
clusters IV, V and VI (all of them with high share of older population, medium to low income, medium to
high share of Swedish citizens, and medium to low population).
The following table shows the tabulation of risk of exposure to COVID-19 and vulnerability versus the
different types of clusters.

OHDS access clusters

Number of
postcodes

Risk of exposure to COVID-19
Medium- MediumLow
High
Low
High

Total

I

-

-

18

-

18

II

-

-

16

-

16

III

-

-

15

-

15

IV

-

7

40

-

47

V

-

41

85

-

126

VI

9

56

35

2

102

VII

19

4

-

-

23

VIII

22

24

6

2

54

IX

22

45

25

4

96

72

177

240

8

497

Total

Note: Pearson chi2(24)=279.18 Pr =0.000, Cramer’s V=0.433
The comparison with COVID-19 cases showed that there is an important share of population (i.e, about
10% of the population studied and 12% of population >65) that live in postcodes with medium-high to high
number of cases per 10 000 inhabitants, and that have medium-low to low access to OHDS. This reveals a
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pressing need to increase OHDS coverage in those areas which can lead to lower spread of COVID-19 and
less deaths.
Research impact
This paper has integrated socially equitable transport accessibility literature with OHDS in order to address
the fundamental service design gap of OHDS that results in exclusion of certain populations. The study
shows how this exclusion was exacerbated with Covid-19 pandemic where more parts of the population
became marginalized due to geographical, demographic and health-related reasons. Previous research has
focused on the digital divide, how it affects access to information, goods, adoption of technology or ecommerce. Departing from the digital divide, this study introduces a new concept: the logistics divide which
is defined as the lack of equitable accessibility to OHDS. The results provide evidence for reduced
accessibility to OHDS by certain segments of the population and indicate that these segments are
significantly characterized by disadvantaged demographics and a high Covid-19 infection rate.
The study contributes to transport accessibility literature, which is primarily concerned with passenger
mobility, by extending it with freight transport and introducing mobility of goods into the accessibility
definition. By emphasizing the accessibility to OHDS by different segments of the population, the study
extends [10] passive accessibility concept to e-commerce setting for basic goods. Furthermore, the study
contributes to transport policy literature by highlighting the importance of accessibility to OHDS by
disadvantaged and vulnerable segments of the population during a time when mobility and physical
presence was discouraged.
Practical Impact
The comparison of OHDS access and demographics revealed an interesting but concerning result. There is
a statistically strong relationship between low access to OHDS and population that tend to be excluded
from other opportunities [35] and are more vulnerable (i.e., older population, lower income, lower level of
education). These results show that there is a need for a public sector intervention to increase access to
OHDS in those areas rather than maintain a laissez faire approach. Public authorities need to consider
vertical equity [20, 21] and encourage or subsidize service providers to improve accessibility of OHDS by
disadvantaged, vulnerable segments of the population. Although, in this case, one of the sample companies
had a public mandate to provide delivery service to all members of the population, the results indicate that
the coverage of the service is not inclusive enough. Therefore, closer control by policy makers or clearer
service requirements could improve inclusivity of OHDS.
Keywords: Sustainable urban freight; Pandemic; Accessibility, Home deliveries; E-commerce
References
Cascetta, E., A. Cartenì, and M. Montanino, A behavioral model of accessibility based on the number of
available opportunities. Journal of Transport Geography, 2016. 51: p. 45-58.
Keeling, K., L.A. Macaulay, and P. McGoldrick, DiTV and e-commerce among disadvantaged community
groups. Behaviour & Information Technology, 2007. 26(6): p. 545-560.
Litman, T., Evaluating Transportation Diversity. 2017: Victoria Transport Policy Institute.
Litman, T., Evaluating transportation equity. World Transport Policy & Practice, 2002. 8(2): p. 50-65.

The 4th VREF Conference on Urban Freight

105

Paper. No: 43 - Toronto Area Off-peak delivery program: Before,
during andafter COVID-19
Kianoush Mousavi, University of Toronto
Sabrina Khan, University of Toronto
Sabbir Saiyed, University of Toronto
Matthew Roorda, University of Toronto
Off-peak delivery (OPD) is the delivery of goods during the evening and overnight hours. This strategy has
the potential to alleviate congestion during peak periods and increase the utilization of existing
infrastructure capacity. It can also offer greater efficiency to delivery firms, which canpossibly reduce the
cost for shippers and receivers.
In contrast to other previously implemented OPD projects, the Region of Peel and the University of Toronto
initiated an OPD pilot focusing on deliveries in suburban areas. Three firms, deliveringto 14 pilot retail stores
participated in the OPD pilot in the Region of Peel from March to August 2019. The Region of Peel
exempted the 14 pilot stores from noise by-law restrictions during the pilot period. The analysis shows that
during the six-month pilot, the average speed of the trips thatwere made in off-peak hours, from 7:00pm to
7:00am the next day, is 18.1% faster than those thathappened in day-time hours. Furthermore, the total
greenhouse gas emissions/km decreased by 10.6%, and emissions factors for air quality pollutants,
including CO, NOx, PM10 and PM2.5 reduced by 10.8% to 15.0% in off-peak hours. Results for service
times varied between firms, buton average increased by 15.2%, indicating activities in the off-peak hours
at the retail stores that prevented overall improvements in service time compared to day-time deliveries.
The Region of Peel, the munipal governments and the participating firms did not receive any noise
complaints about off-peak deliveries.
The success of this pilot program led to buy-in for an extended OPD pilot project in the Greater Toronto
Area (GTA) and an additional twenty firms. However, the initiation of the new OPD program coincided
with the COVID-19 pandemic, leading to an unprecedented surge in consumerdemand and pressure on the
regional supply chain. In response to this crisis, the Government of Ontario declared noise by-law
exemptions across the Province of Ontario to enable 24-hour deliveries to alleviate pressure on the supply
chain. This led to opportunities for short-term and long-term research. In the short term, we are obtaining
data from OPD participants to learn of its role in helping supply chain continuity through the pandemic and
to identify impacts of OPD, which could impair long term sustainability of the program. In the long term,
the goal is to assessthe impacts on emissions, congestion, and efficiency.
In our presentation, we will first provide a description and findings of the pre-COVID OPD pilot program
in the Region of Peel. Second, we discuss the emergence of the province-wide OPD program in the wake
of COVID-19 pandemic. Lastly, we will provide an update on progress of Ontario COVID-19 OPD
program.
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Paper. No: 98 - Why COVID-19 will change B2C parcel last mile
network structures
Roel Gevaers
Ivan Cardenas
Wouter Dewulf
Joris Beckers
Purpose
As stated in several business and scientific blogs and articles, eCommerce volumes are skyrocketing
nowadays due to the worldwide lockdowns on the one hand and fear of going to a physical store on the
other hand. If we take the Belgian case as an example, several parcel and last mile couriers were (and still
are) limiting the capacity for eCommerce shops. The main reasons mentioned in articles are the peak
volumes of parcels since the lockdown and the temporary lack of couriers and sorting capacity (Vanacker,
2020b). This is correct, but only partially. This article analyses and summarizes the real underlying
structural problem of these capacity issues and will elaborate on future impacts.
Research approach
This research will be done mainly using qualitative research (scientific articles), interviews with
stakeholders, actors and last mile players & quantitative data analysis.
Findings & originality
The real structural (and not temporary) underlying problem of today’s last mile capacity issue is a switch
in product categories/segments ordered online, which is impacting both the sorting capacity and the last
mile delivery capacity. Before the Covid crisis, typical strong online categories were: (small) electronic,
toys, small furniture, fashion, etc, while since the start of the lockdown, several other categories are
skyrocketing. Examples are: Do-it-yourselves products, larger toys, garden and home furniture, cleaning
products and food. Several web shops in these last segments had to reduce capacity and/or even close down
their web shop temporary due to the extreme high demands. Typical about these lasts segments is the higher
average weight and volume of these products than the average parcel before the crisis (excluding food) (De
Tijd, 2020b), which has huge impacts on the overall last mile networks capacities and capabilities.
Impact
Here the first problem arises: The conveyor systems in the last mile parcel hubs of today operate most
efficiently on a defined mix of small-medium-large parcels depending on a design of years ago in most cases.
However, the most parcel courier networks in a B2C set-up are based on a high share of small and medium
parcels (<10kg) and a share of – in most cases -lower than 10% for the larger parcels. Automated parcel
conveyor designs are very complex, but they operate in a rather straight forward way: the more the
shipping/sorting volumes defers from the “original design envelope”, the lower the throughput is compared
to the original design.
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The second problem arises because the delivery networks are again mainly based on small to medium
parcels and only a limited number of large parcels. With small and medium sized parcels, it is perfectly
possible to stow 80 to 100 parcels in an average van (VW Transporter, Mercedes Sprinter, etc.), while this
is not the case if a high percentage of the parcels is rather oversized (ex. Length + Width + height > 300cm).
In this case, it is reality that the average number of drops will go down as more oversized parcels are
delivered, implying decreasing revenue streams per route, if payments don`t increase in relation to
volumetric increases. As a result, subco couriers will probably adapt their prices per drop, to keep their
revenue streams in line with their costs. Otherwise the already low margins for some parcel subco drivers
will end up in red results and an increasing number of bankruptcies in an already problem market with a
shortage of (good) drivers might be the result.
This article will elaborate the structural future impacts on B2C last mile (parcel) networks including the
significant impacts on urban last mile networks, such as impacts on urban consolidation centres, urban
oversized delivery networks, collaboration, etc.
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Paper. No: 87 - Analysis of Impacts of Fresh Food Truck
Distribution during COVID-19 in New York City
Patricio Vicuna, City University of New York
Sandeep Mudigonda, City University of New York
Camille Kamga, City University of New York
Alison Conway, City University of New York
Charles Ukegbu, New York City Department of Transportation (NYCDOT)
Susan McSherry, New York City Department of Transportation (NYCDOT)
Diniece Mendes, New York City Department of Transportation (NYCDOT)
Justin Romeo, New York City Department of Transportation (NYCDOT)
Purpose
Coronavirus disease (COVID-19) pandemic has impacted the whole world in myriad unimaginable ways.
New York City (NYC) has recorded the largest number of cases in any area in the world - about 162,000
as of April 30, 2020. [1] In order to combat the spread of infection, on March 22nd, the Governor of New
York State declared that the state will go on PAUSE with all non-essential workers ordered to stay-at-home.
[2] Essential services include pharmacies, grocery stores, hotels, etc. will remain open. However,
restaurants and fast food centers were mandated to be operating only under take out or delivery. The overall
effect has been a significantreduction in number of customers and significant shift in fresh food stocks in
restaurants.
The purpose of this study is to analyze how the fresh food delivery has shifted due to the COVID- 19
pandemic and associated regulations. How have the trucks’ delivery destinations changed, howhave the
truck delivery routes changed, what types of businesses are the truck delivering to – theseare some of the
questions that we will attempt to answer. Implications of these answers may explain how the fresh food
supply chain adapted to a shock as big as a pandemic.
Research Approach
Hunts Point Food Distribution Center (HPFDC). is the largest fresh food distribution center in the United
States of America. It is the source of 60% of the food distributionin the New York Metropolitan area. [3]
Many retailers, restaurants and small stores get their food supply from the HPFDC. The daily food
distribution in the NYC area is primarily by truck from HPFDC. HPFDC is the origin or destination of
almost 15,000 truck movements every day. [4]
In this study, we analyze fresh food distribution network (FDN) using automated vehicle location(AVL)
food truck data based off HPFDC. The extensive AVL data obtained using GPS-equippedtrucks spanning
one year with about 10 million location observations provides spatiotemporal (latitude, longitude, time
stamp, speed) data. The AVL data are used to build the FDN in terms ofthe spatial distribution of routes
bound to different NYC neighborhoods and their travel time for different times, days and months. The
spatiotemporal FDN data will be layered with on land use,number and type of grocery stores, businesses and
demographics (income, racial composition, etc.)of the destination neighborhood and business type. The FDN
before COVID-19 pandemic is beingcompared and analyzed with FDN during COVID-19.
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Expected Findings
The high reduction in restaurant industry’s customer base due to COVID-19has forced the regular fresh
food delivery to realign its business model. This is expected to show the delivery destinations to change
from restaurants to grocery stores, neighborhood delicatessen,etc. The destination change may also have
resulted in changed delivery routes that may possibly deviate from the designated truck routes in NYC.
Research/Practical Impacts
In the short-term, the findings may provide insights on usage of thecurb during COVID-19 and also provide
some insight into implications on how a severe jolt to thefresh food supply chain had made the industry
adapt and the likely economic impacts of this shift.Additionally, the likely impacts on the business model in
the near-term as NYC may look to reopenbusinesses may also be analyzed and forecasted. These estimates
can help city planners in offeringalternative means/options such as, new curb-side regulations, alternate
truck routes or hours of delivery as the city moves towards normalcy where other traffic may compete for
street space.
References
[1] COVID-19 Data: https://www1.nyc.gov/site/doh/covid/covid-19-data.page, accessed April 30,
2020
[2] New York State on PAUSE: https://coronavirus.health.ny.gov/new-york-state-pause, accessed
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17-10 (July 2017).

The 4th VREF Conference on Urban Freight

110

Group M: Facilities to enhance distribution
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Paper. No: 89 - Freight trip generation in large facilities
Francisco Javier Mafla-Hernandez, Universidad Nacional de Colombia at Medellin, Colombia,
fjmaflahe@unal.edu.co
Carlos A. Gonzalez-Calderon, Universidad Nacional de Colombia at Medellin, Colombia,
cagonza0@unal.edu.co
John Jairo Posada-Henao, Universidad Nacional de Colombia at Medellin, Colombia,
jjposada@unal.edu.co

Purpose
This study estimates the freight trips generated by urban large freight generators (LFTGs). For the purposes
of this research, the authors estimate econometric models to obtain the explanatory variables for the
production and attraction of freight trips generated by the LFTGs. This research uses a quantitative approach
to understand the variables associated with the generation of trips by different types of LFTG through
statistically significant and conceptually valid variable data (e.g., employment, establishment areas, number
of rooms), using primary and secondary information obtained from the 2018 Freight Transport Study of
Medellin Metropolitan Area.
Research Approach
The study identified large traffic generators facilities (e.g., commercial centers, hospitals, universities).
Based on what was observed, a statistical sample was estimated to proceed with the collection of
information in the field. After this, a survey was carried out and a database was generated with the
information collected that related the variable trips attracted and/or produced. After this, an analysis of the
data obtained. Based on the databases, the authors estimated models of production and attraction of freight
trips in those facilities. In this database the data are found for all thelarge generators evaluated for 6 types
of large generators evaluated (large hospitals, large shopping centers, large firms, large buildings, large
universities, large marketplaces). Linear and non-linear models were used to estimate freight trips.
Findings and Originality
The results found for the analyzed LFTGs the variable were conceptually valid and statistically significant.
For example, for shopping malls the variable number of establishments has conceptual validity and is
statistically significant, showing that an increase in the number of establishments generates an increase in
the attraction of freight trips. The models selected for the case of hospitals use the variable rooms to estimate
the number of freight trips of this generator, meanwhile, companies, hospitals,universities, buildings and
plazas used the variables, freight in kilograms, beds, students, employment, and area, respectively.
Research Impact
This study delves into the knowledge on the influence of variables of the facilities in the attraction and
production of freight trips. In the case study, the generating trips for the facilities considered and established
a methodological guide for new studies. In addition, the potential of non-linear models is explored to obtain
a better approximationto the phenomenon of attraction of trips in large generators.
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Practical Impact
This study provides a tool to support research studies, transportation policies in urbanareas, and freight
transportation initiatives (e.g, infrastructure management, traffic management) that aim to reduce the
negative externalities of transportation associatedwith LFTG such as congestion and noise.
Keywords: Large Freight Traffic generators, freight trip generation, freight transportation,econometrics,
transportation modeling.
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Paper. No: 16 - Analysis of the relationship between the local
characteristics of the cities and the number of the warehouse in a
Metropolitan Area
Leise Kelli de Oliveira
Isabela Kopperschmidt de Oliveira
Gracielle Gonçalves Ferreira de Araújo
Francisco Gildemir Ferreira da Silva
Purpose
The warehouse is an important play in urban freight transport in metropolitan areas. The location of
warehouses in a metropolitan area could contribute to the logisticssprawl phenomenon. However, some
questions still open, as the identification of factorsinfluencing the location of the warehouse in some cities
in a metro area. In this context, this paper aims to analyse the relationship between the local characteristics
of the cities located in a metro area and the number of the warehouse by using data from Belo Horizonte
Metropolitan data.
Research Approach
Demographic, socio-economic and the number of warehouse datawere used in the modelling. Since the
warehouse data has limited variables, the Tobit model was considered to explain the relationship between
the local characteristics of thecities located in a metro area and the number of the warehouse. Data from Belo
HorizonteMetropolitan Area was considered in this research approach.
Findings and Originality
The use of Tobit models still scarce in urban freight transportanalysis. Some scholars consider the truck
drivers’ choices about parking place choice and parking time (Seya et al., 2018), the impact of traffic control
policies on urban logistics efficiency (Song et al., 2018), and the relationship between road infrastructure
and location of new logistics facilities (Lidasan et al., 2017). In this way, the originality of this paper became
from the use of the Tobit to identify the relationship between the local characteristics of the cities located
in a metropolitan area and the number of the warehouse. Results indicated that the variables population, job
opportunities, number of commercial establishments, and the number of companies have a positive
influence on the number of the warehouse in the Belo Horizonte Metropolitan area. It is important to
highlight other variables as land cost, tax over service, GDP and fleet were included in the modelling.
However, these variables presented a lack of statistical significance and were removed from the model.
Research Impact
The results contribute to know the relationship between the characteristics of the city and the number of
warehouses in a metropolitan region. The importance of warehouses for urban freight transport is well
known. However, public policies do not always include cargo on urban planning. In this way, warehouses
are installed in low-cost areas, often in peripheral regions and far from the consumer market. So,
understanding the relationship between the characteristics of a city and the number ofwarehouses allow for
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including cargo in urban planning, including the UFT in the land- use, contributing to the well-being of the
city and the metropolitan region.
Practical Impact
The lack of specific data related to the logistic activity inside the metropolitan areas challenges the public
administration identifying sustainable public urban freight policies. Using local social-economic data can
be a great start, however, it is necessary to identify the right relationship between warehouses and socialeconomic data. This understanding can lead to public policies such as establishing preferential zoning or
creating alternate pickup/delivery locations, according to the population demands.
References
Lindasan, A. H. S. B., Umeda, S., and Hyodo, T. (2017) Characteristics of Logistics Facilities Allocation,
Size and Truck Generation by Tokyo Metropolitan Area UrbanFreight Survey. International Journal of
Operations Research, 14(3), p. 139−155
Seya, H., Zhang, J., Chikaraishi, M., and Jiang, Y. (2018). Decisions on truck parking place and time on
expressways: an analysis using digital tachograph data. Transportation, https://doi.org/10.1007/s11116018-9899-y
Song, Y., Lan, H., and Li, P. (2018) The Influence of Traffic Control Policy on Urban Logistics Efficiency
in Beijing. ICIBE' 18: Proceedings of the 4th International Conference on Industrial and Business
Engineering, p. 158–163 https://doi.org/10.1145/3288155.3288157
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Paper. No: 78 - Staying away from parcels in urban consolidation. A
market segmentation study for an urban consolidation centre.
Ivan Cardenas
Joris Beckers
Wouter Dewulf
Roel Gevaers
Purpose
Urban consolidation centres (UCC) raised two decades ago as a solution for urban logistics to keep the
trucks outside the cities while increasing the efficiency of deliveries using consolidation. However, over
the years most of the deployed UCC could not survive the long term (Browne, Sweet, Woodburn, & Allen,
2005), mostly because of extra costs of transhipment and because they fail to offer a real benefit to their
customers (van Duin, Quak, & Muñuzuri, 2010; Verlinde, Macharis, & Witlox, 2012).
One of those benefits is the potential for value-adding services such as storage, collection, fulfilment and
others (van Heeswijk, Larsen, & Larsen, 2019) seem to be the key success factor in UCC (Quak, van Duin,
& Hendriks, 2020). Another benefit is the increases in efficiency, for example, the occupation rate of the
load capacity of the vehicles is expected to increase (van Duin et al., 2010), or reducing the number of
vehicles needed to distribute by consolidation freight form multiple carriers.
However, to deliver those benefit segmentation as not all carriers in the last-mile experience the same needs
(Gevaers, 2013). In this paper, we propose a segmentation for UCC operations. Our results suggest that
focusing on traditional segments such as parcels, limits the benefits from a UCC while other segments will
benefit more from such initiative. Additionally, we quantify the potential benefits of this kind of operation
using real data from a UCC company in Belgium.
Research Approach
In this paper, we use quantitative methods to evaluate a segmentation proposition for a UCC. Firstly, we
make a segmentation of the last mile market based on delivery density and complexity as those two
variables appear constantly in the literature as a key factor for UCC operations. Secondly, using operational
data from a UCC in Belgium we perform a simulation analysis using parameters already discussed in the
literature (Janjevic & Ndiaye, 2016) to understand the effects of density and complexity on last-mile costs
while using/not using a UCC.
Thirdly, as some segments show higher benefits than others we estimate the market size that could benefit
from UCC operations. Finally, we develop scenarios for future operations in the UCC focused on selected
segments and analyse its financial viability.
Findings and originality
UCC had been an alternative for urban logistics for more than 20 years, however, its “track record” has not
been the best (Holguín-veras, Amaya, Sanchez-diaz, Browne, & Wojtowicz, 2018). Our findings suggest
that the benefits from a UCC are not equally distributed among the freight agents delivering in a city.
Specific characteristics of the type of distribution have different impacts on the benefits that a UCC could
bring. For example, segments that already have a high density in the city, such as parcel companies, do not
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get benefits from consolidation and can only be forced to participate in such initiative.
This study proposes an original segmentation strategy that looks for the best fit between specific needs of
carriers and the capacities of a UCC. Our approach uses a simulation study with operational data to justify
and verify our propositions. Different to previous studies we aim to provide higher details on the operations
of a UCC without losing the potential to extrapolate these results to a different context.
Impact
We aim to contribute to future research in this topic by proposing a methodology to analyse the effects of
a UCC that consolidates the learning from previous studies. Additionally, we shed light onto issues that
were not previously discussed about UCC and that can spark discussions in the future.
For practitioners, the results from our paper suggest that there is potential for UCC to be self-sustainable
and that the focus should lay on the segmentation of the services that the UCC provides. A set of segments
that are common to different cities is proposed. Finally, the financial viability for operations on those
segments is assessed showing that a UCC can be viable while providing benefits for both city traffic
management and carrier efficiency.
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Paper. No: 106 - Relationships among Urban Characteristics, Real
Estate Market and Spatial Patterns of warehouses in different
geographic contexts
Laetitia Dablanc
Laura Palacios-Arguello
Renata Lúcia Magalhães de Oliveira
Purpose
The outsourcing of logistics activities has driven the emergence of a strong logistics real estate market in
large metropolitan areas worldwide. Mostly, urban land and floor space scarcity and economies of scale
have resulted in the relocation of logistics facilities towards less dense and more peripheral areas of cities
1–5. This process, known as 'logistics sprawl,' has compromised urban sustainability, livability, and
economic growth 1,3,6. Many case studies have been carried out in this regard. Investigations concerning
the links between urban form and function, urban logistics, and real estate strategy have interested public
and private actors but, to our knowledge, are still not thoroughly explored in state of the art and practice 6–
13. Thus, through this research, we intend to answer the following questions:
In what ways are the built environment elements, land prices, land use patterns, economic and demographic
characteristics related to logistics sprawl?
How can we compare changes in the spatial structure of logistics facilities and urban attributes among cities
and metropolitan regions located in different geographic contexts?
This research aims to understand the relationship between urban characteristics and logistics sprawl in
different geographical contexts. It is based on the examination of the rich set of case studies around the
world made about logistics sprawl (about 70 metropolitan areas identified from the literature), the collection
of additional data (on real estate prices), and the comparisons of all the data collected (primary and
secondary) for these case studies.
Research approach
The methodological steps of this research are based on (i) data collection and processing, (ii)
standardization of urban variables (road network, points of interest, warehouse location, area, and rent price
into a grid of hexagons cells with a short diagonal of five kilometers1; (iii) comprehension of the spatial
structure of warehouse location, rent prices and areas, considering relative urban indicators within each
metropolitan region; (iv) comparison among metropolitan regions considering spatial intensive indicators
such as POI per capita, road extension per capita, warehouse per capita and spatial pattern Global Moran I
indicator for spatial autocorrelation. The data sources were osm14 for points of interest and road network
and real estate website LoopNet for warehouse addresses, sizes, and rent prices. All the data processing was
performed in the R project 4.0.3 and GeoDa 1.14.0.
Findings and Originality
The contribution of this research is first methodological. It concerns developing a framework for comparing
metropolitan regions considering the spatial pattern of logistics facilities and urban characteristics.
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Understanding the dependence among logistics sprawl, real estate market, and urban attributes in the
metropolitan regions under investigation is another contribution of this work. To our knowledge, no
published research has explored the relationship between rent prices, urban structure, and logistics sprawl.
In Figure 1 and Table 1, we present the first results of the methodological approach presented.
Research Impact
This research brings an innovative framework for comparing metropolitan areas within different geographic
contexts based on spatial and network analyses and disaggregated data.
Practical Impacts
These work's results are reproducible and can induce local and regional public authorities to develop more
effective public policy addressed to logistics land use and transportation planning. Coordinating these
dimensions is essential to support urban logistics stakeholders' needs, cities' livability, and the real estate
market.

(a)
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(e)
Figure 1: Relative proportion of POI (a), km (b), number of warehouses (c), rent prices (d), and
warehouse area (e) between hexagon cells and metropolitan attributes.
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Table 1: Indicators of the spatial structure of the metropolitan areas and logistics sprawl
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Paper. No: 22 - Site analysis of major truck, trailer and tanker
parks in metropolitan Lagos
Prof. Odewumi Samuel G, Lagos State University, Nigeria, samuel.odewumi@lasu.edu.ng
The focus of this study is site analysis of the major trucks, trailer and petroleum-products tankers parks
with respect to their locations, capacities, facilities and accessibilities within Metropolitan Lagos with
population of about 20million (MEPB 2017). It is expected that the outcome will offer suggestions that can
ease the nightmare of freight logistics in and out of the port-mega-city. Lagos is the economic hub of Nigeria
as well as the West African Sub Region. Kafewo, A.E. (2016) It is a point of convergence for people and
goods from the hinterland roads, water and rail networks and export outlet to the world. Osoba, S. B. (2012).
it similarly serves landlocked countries like Niger, Sudan, Tchad, Boukina Fasso and Mali.
The specific objectives are to:
(a) Identify the existing major parks in the metropolis,
(b) Obtain the locational factors, coordinates and size of the major parks
(c) Conduct a capacity and facility assessment of five selected mega parks
(d) Appraise the adjoining Land-use of the selected mega parks
(d) Evaluate the management and administrative structure of the mega parks
Research Approach
The study utilized two main sources of information, namely existing records of parks in the state which
constitute our secondary data. Purposive method was used in selecting six out of the eleven major parks.
Four were selected in the Port areas of Apapa, Amuwo, Lagos and Tin Can Islands and two in the Ikeja,
Alimosho upland areas of the metropolis.
The primary sources of information consist of data obtained from survey of the parks to obtain locational
factors, location coordinates, size, capacity, facility and accessibility. A total of 250 structured
questionnaires and 20 in-depth interviews were administered on the Park managers and other stakeholders
like the drivers, logistic companies and relevant government officials. Drone Phantom 4.0 pro was used to
obtain the aerial view, coordinates and size of the parks. Analysis was in both quantitative data
computations and qualitative narrative with graphical illustrations.
Findings and Originality
(Preliminary)The study obtained the locational factors, location coordinates, sizes, carrying capacity and
infrastructural facilities of the major truck parks. The adjoining land use of the selected parks was
documented. The management and administrative structure of the mega parks were described and
explained. Recommendations were made on necessary improvement and modifications to promote
sustainable truck parks for less chaotic transportation system in the metropolis.
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Research Impact
The research provided methodological templates for the use of combination of aerial data collection, ground
truths with questionnaires, in-depth interview and archival materials. It has detailed prescription on what
could be done to significantly ease the problem of freight movement in and out of the heavily congested
city.
Practical Impact
Upon the adoption of prescriptions of the study, it is expected that the management of the parks will be
outsourced to professional logistic companies rather than left with government bureaucracy, and some
disparate touts with no capacity to efficiently and sustainably manage the parks, whereby they facilitate
urban freight logistics and generate revenue for the state government.
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Paper. No: 101 - Planning for the City or the Neighborhood? A
study of onlinedelivery frequency preferences in New York City
Carla Tejada, The City College of New York, ctejada001@citymail.cuny.edu
Alisson Conway, The City College of New York, aconway@ccny.cuny.edu
Purpose
New York is one of the densest cities in the world. Home to a diverse economy, the city generates a
tremendous demand for direct-to-consumer deliveries. Simultaneously, NYC’s transportation network is
becoming increasingly crowded, with several actors competing for the system’s limited capacity. As a
result, the city’s administration is expanding its plans to tackle this problem. In this study, we want to
investigate delivery frequency trends at the neighborhood level and how the built environment and
demographic characteristics influence these choices.
In a previous study, we investigated the delivery activity to eight high-density residential buildings across
four boroughs to identify the types of goods arriving at residences, the carriers conducting these movements,
and their vehicle and parking characteristics. The observed trends suggested that demographic and built
environment factors affect delivery frequencies; however, data were insufficient to test for differences
across populations and neighborhoods.
Research Approach
In 2017, NYC’s first Citywide Mobility Survey (CMS) was conducted. This survey collected detailed
demographic data and delivery frequency preferences for three categories - groceries, prepared food, and
other packages – for residents living in New York City. Furthermore, it recorded a two-day trip diary for
most of the primary survey respondents.
In this study, we integrate the CMS results with related neighborhood data sources (e.g., NYC MapPluto
Land Use Data, US Census Bureau LEHD Employment Data, NYC Open Data Restaurant Locations) to
investigate the relationships between delivery frequencies, individual characteristics, and neighborhood
factors. The study uses descriptive statistics, statistical mod- eling (multinomial and binomial logit
regression), and visualization methods to investigate the significant factors that influence the different types
of delivery frequencies. We also aim to understand the different aspects of each borough that may impact
the obtained results.
Findings
Preliminary statistical analysis identified interesting trends related to delivery frequencies. Around 30% of
this population acknowledge that they received grocery delivery at least once a month, and over 50% of the
respondents state that they received prepared food or other packages in the same period. We have also found
that land-use characteristics have a notable impact on people’s choices to order online; in general, as there
is more store density in the neighborhood, people tend to make less frequent online purchases.
Furthermore, we have found that the number of trips made by the respondents has very little correlation
with the number of online orders they place. Further relationships are being investigated in order to
determine what is the demographic profile of the assiduous online buyer and to understand the entire
relationship between the number of trips and frequency of online ordering.
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Research and Practical Impact
Previous research was focused on understanding online delivery at a general level; our results are expected
to inform future planning for delivery activity at a citywide and neighborhood levels. We also analyze the
delivery frequency preferences and trips made to the store to find potential relationships.
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Paper. No: 26 - Quantifying e-commerce mobility: a systematic
literature review of the state of practice of e-commerce data in urban
logistics research
Heleen BULDEO RAI, Gustave Eiffel University
Laetitia DABLANC, Gustave Eiffel University
Purpose
Online retail channels increasingly shape consumers’ purchase behaviour: we access a diversity of product
types through web-shops; employ both smartphones and digital screens in stores;navigate the retail space
by browsing online; and order pantry items, fresh groceries as well as preparedfoods to be delivered at our
doorsteps. The current pandemic and subsequent lockdowns have accelerated the trends. The profound
impact of online retail on mobility in cities, where the concentration of consumers resides, is therefore an
extensively investigated and growing topic of interest in research. In the field of urban logistics, studies
evaluate the impacts of new types of supplychains and logistics activities associated with e-commerce on
our cities on the one hand (e.g. residentialdelivery, urban warehousing), and test more efficient or sustainable
applications (both theoretically andempirically) on the other hand. Both types of research rely heavily on
data, and the quantity and qualityin which it is available. Yet regardless of the various and profound needs,
data gaps in this field are widely acknowledged.
Research approach
To evaluate the current state of practice of e-commerce data in urban logistics research, we systematically
review the extant literature. We identify and characterise the types of data that are currently known,
employed and disclosed in research as well as the data sources and methodologies that provide access to
them. Whenever possible, data disclosed throughout the review are compiled in overview graphs. The
research approach is comparative by nature and includes variouscities and countries around the world.
Findings and originality
Within the set of identified data, knowledge concentrates on consumer preferences and number of deliveries
related to e-commerce. However, our findings confirm the generaldata paucity, specifically on delivery trip
related information such as deliveries per orders, number of delivery tours and vehicle specificities.
Discrepancies are found in methodologies to collect and compiledata, as well as data units used (e.g. orders,
parcels, deliveries) that cause large variations in information that possibly diverge from reality.
Research impact
he study contributes to literature by identifying, analysing and compiling currentlyavailable data on urban
e-commerce logistics, as well as by evaluating methodologies. We are also presenting avenues for future
enhancement within this research field.
Practical impact
Given the continued increase in research on e-commerce and urban logistics that isexpected both in volume
and importance in the years to come, solid, comparable and appropriate dataare vital. Yet more than a matter
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of knowledge or mere improvement in urban freight models, such data are essential in predicting the
upcoming challenges cities have to face because of e-commerce growth, e.g. in terms of traffic management,
urban planning, pollution and congestion.
A workshop will also be proposed to all colleagues interested in the matter during the conference to discuss
findings.
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Paper. No: 41 - The Footprint Amazon’s Distribution Network:
Vertical and Horizontal Integration of E-commerce Logistics
Jean-Paul Rodrigue, Hofstra University, USA, jean-paul.rodrigue@hofstra.edu
Purpose
The rise of e-commerce has been on an ongoing trend that has transformed the retail landscape in North
America. The dominance of the e-commerce giant Amazon relies on the digitalization of a distribution
system that has experienced impressive growth over the last decade. Like large retail store chains,
Amazon’s growth services a complex demand over an extensive market through procurement and
distribution strategies. To support its expanding network of stores, Walmart developed a corresponding
network of high throughput distribution centers and cross-docking platforms, enabling timely procurement.
The expansion was done in a spatially continuous fashion so that the integrity of the distribution system
could be maintained. Market saturation was eventually achieved. For e-commerce, a new distribution
network is taking shape with new specialized facilities able to address unique home delivery challenges. Efulfillment centers, sortation centers, and delivery stations are purposefully designed e-commerce facilities
shaping city logistics.
Research Approach
The research focuses on a geographical analysis of more than 450 distribution facilities operated by Amazon
in the United States, including characteristics such as their size, function, and location.

Findings and Originality
The temporal and geographical evolution of Amazon’s distribution network relates to the goal of expanding
volumes as well as improving the performance of the system, allowing Amazon to offer second-day
delivery services (Amazon Prime) in a growing number of markets. Two concurrent expansion processes
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are observed. The first involves horizontal integration, where Amazon is using logistical facilities to expand
market coverage and lead time. The second is vertical integration, where Amazon is using logistical
facilities to control flows and distribution channels.
Research and practical impacts
Amazon can dictate how the substantial volume of parcels it generates will be handled through distribution
channels that are increasingly under its direct control. The digitalization of freight distribution has allowed
a new retailing paradigm to emerge, which is under the firm control of Amazon.
Keywords: E-commerce, Amazon, Distribution system, Logistics.
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Paper. No: 63 - Modelling dynamic consumer shopping choices and
related urban freight flows: the case of e-grocery
Michela Le Pira, University of Catania, Italy, mlepira@dica.unict.it
Alessandro Pluchino, University of Catania, Italy
Martina Fazio, University of Catania, Italy, martina.fazio@phd.unict.it
Giuseppe Inturri, University of Catania, Italy
Matteo Ignaccolo, University of Catania, Italy
Edoardo Marcucci, Molde University College, Norway
Valerio Gatta, University of Roma Tre, Italy
Online shopping is constantly growing, stimulated by technology advancement. The consequences in terms
of freight transport, especially at the urban level, are relevant, and should be duly taken into account in
sustainable mobility planning. In particular, e-grocery is likely to grow as an important share of e-commerce,
also because of the deep habit changes induced by the current Covid-19 outbreak. In Italy, for instance, it
has increased by 227%. E-grocery can, in principle, bring substantial benefits in terms of environmental
impact, reducing the amount of private vehicle trips. However, it is fundamental to plan the service correctly
so to stimulate behaviour change. In this respect, customer satisfaction is strictly linked with service
level/quality also depending on the capacity of supermarkets to satisfy the demand in accordance with their
expectation (e.g. delivery time). It is therefore important to investigate consumer preferences for alternative
channel options based on different e-grocery scenarios, analyse the dynamics of their choices and predict
market shares and freight flows.
This paper proposes an agent-based model (ABM) fed with agent-specific utility functions from a discrete
choice model (DCM) to simulate dynamic consumer shopping choices and related urban freight flows. The
aim is to find optimal configurations of grocery strategies taking into account customer satisfaction, service
efficiency and the overall transport impact. An integration of ABM with DCM has proved suitable for
scenario analysis of urban freight transport accounting both for stakeholder heterogeneous preferences and
interactions (Le Pira et. al 2017; Marcucci et al., 2017). A stated preference (SP) survey provides the basis
for agent preferences and for scenario analysis. Three shopping strategies are considered, i.e.: 1) the
traditional one (i.e. going to the supermarket), 2) click-and-pick, (i.e. the order is made online and picked at
the supermarket or at a pick-up point by the customers), and 3) home-delivery (i.e. the order is placed online and the goods delivered directly to the customer’s house). The alternatives are characterized by
different attributes, i.e. purchase cost, product range, lead-time (for both home delivery and click-and-pick),
transport cost and time windows (only for home delivery). The case study refers to the San Paolo
neighbourhood in Rome (Italy) where the SP survey was carried out and a first evaluation performed (Gatta
et. al 2020).
The model allows reproducing different e-grocery scenarios, with users dynamically choosing the best
shopping strategy according to a utility maximization principle and social influence. The utility function is
updated according to agent shopping experience during the simulation while an opinion dynamics model
mimics social influence (Le Pira et al., 2015). In this respect, peer influence can have a great role in
determining innovation adoption, amplified by the easiness of exchange of information provided by new

The 4th VREF Conference on Urban Freight

132
technologies (Gatta et al., 2020). First results suggest that the model is capable of simulating the potential
impact of different e-grocery scenarios on its adoption and the related transport impact. It can provide
valuable information both for policy-makers to understand how to regulate e-commerce spreading, and to
companies to better customize the service offered.
References:
Gatta, V., Marcucci, E., Le Pira, M., Inturri, G., Ignaccolo, M., & Pluchino, A. (2020). E-groceries and
urban freight: Investigating purchasing habits, peer influence and behaviour change via a discrete
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participatory urban freight transport policy-making: Accounting for heterogeneous stakeholders’
preferences and interaction effects. Transportation Research Part E 103, 69-86.
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Paper. No: 74 - B2C e-commerce and home delivery alternatives to
reduce traffic flows: an empirical analysis of the Milan metropolitan
city
Stefano Saloriani, Politecnico di Milano, Italy, stefano.saloriani@polimi.it
Ilaria Mariotti, Politecnico di Milano, Italy, ilaria.mariotti@polimi.it
Purpose
This proposal focuses on B2C e-commerce which movements of goods in urban areas generate diffused
spatial effects. It aims to understand how the traffic volume of B2C e-commerce goods distribution in urban
areas could be reduced and/or become more efficient by the introduction of public policies able to support
home-delivery alternatives.
Despite the knowledge about the disruptive effects of e-commerce, scant is the literature focusing on its
negative effects on space, and very few are the urban planning studies. The first part of the contribution is
focused on the theoretical framework in which emerges the critical issue of the home delivery impacts on
the urban areas and the possible positive impacts of the alternatives to such a disruptive phenomenon.
The second part of the project is focused on testing the effectiveness of the home delivery alternatives
policies. Starting from the construction of an official geographic database, it will be developed an ecommerce potential demand map of the metropolitan city of Milan based on the official data of Istat (Italian
National Institute of Statistics). To build this database will be constructed the geography of online shopping
adoption in the case study area (Beckers J. et al, 2018). This information, combined with the location of
home delivery alternatives (i.e., lockers, pick-up points, etc), will be the input for the transport model to test
and measure the current situation. This output composed by the distance traveled by the van, the costs, the
most used roads will be compared with some new scenarios (more home delivery alternatives, more
warehouses, more micro-hubs, etc.).
Research Approach
The literature review was based on a systematic and qualitative approach in defining the findings. The
construction of the geospatial databases and the application of the model are more quantitative. Finally, the
qualitative and quantitative approach are combined in the evaluation of the "state of the art" and in the
proposal for new home delivery alternatives scenarios.
Findings and Originality
The literature review identified the spatial effects of the e-commerce phenomenon; this systematical
operation has never been done. The construction of both the e-commerce potential demand map and the
location of home delivery alternatives in the metropolitan city of Milan has never been carried out. The
assessment of the current situation through the transport model and the construction of different scenarios
is original because it has never been applied to the Metropolitan City of Milan.
Research Impact
In addition to be a novelty, the creation of the e-commerce demand model could be used for other studies
and research. In the same way, the location of lockers in the Metropolitan City of Milan can be the base for
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further analysis (distribution, types, differences between municipality, etc.) and research. Finally, the
transport model will assess the current situation and new scenarios and will be the base for further studies
and research.
Practical Impact
A better management of e-commerce, obtained through a better localization of home delivery alternatives,
can bring benefits to the traffic generated by the van for delivery. This goal is important for local
administrations who may be interested in this type of performance improvement. This type of improvement
could decrease delivery costs and therefore the benefit for companies would be important. Finally, this type
of solution - especially lockers - can be an additional security element to lower the number of infections
related to the covid-19 virus. Given that these types of solutions ensure social distancing, a policy related
to their increase could become fundamental.
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Paper. No: 24 - Assessment of Freight Accessibility in New York
City: A Spatial-Temporal Approach
Carlos Rivera-Gonzalez
Julia Amaral
Purpose
Global urbanization phenomenon has been undeniable in the rapid development of cities and economies.
According to United Nations (2014), 54% of the world’s population lives in urban areas, and by 2050 it
will increase to 66%. In addition, more than 80% of global GDP is generated in cities (WB 2019). This
situation poses numerous challenges to the sustainability, accessibility and livability of cities. Specifically
to the logistics sector, the rise of e-commerce, urbanization and the rapid expected delivery times has
impacted how supply chains traditionally operate. The objective of this research is to study how temporal
freight demand initiatives can change the accessibility of urban logistics.
Research approach
To do so the research leverages on the methodological framework proposed by Hansen (1959) to measure
potential accessibility. Nonetheless, that accessibility measure was developed for private transportation.
Hence, the research team repurposed the methodology in order to be applicable for freight transportation.
Traditionally, this methodology depends on the attractiveness of each zone and the impedance of traveling
within the network. For this research the attractiveness of each zone is the number of deliveries attracted
by commercial establishments. Given the traffic dynamics of urban areas the team decided to have four
different periods of the day to capture more realistically the impedance component—congestion changes
drastically through the day.
The study area of this research is the New York City, where demand management strategies have been
proven to be successful. For the attractiveness component the team used the Freight Trip Attraction (FTA)
models developed in Holguín-Veras et al. (2017, for all the zip codes. For the impedance, four travel time
matrices were obtained each for a different period of time of a typical day: peak morning (9am), mid
business hours (1pm), peak afternoon (6pm), and off-hours (2am). Therefore, for this research four potential
accessibility measures are computed, one for each of the time period.
Findings and impacts
Preliminary results show a significant variability in freight accessibility—depending mainly on the time
period analyzed. As expected, accessibility increases in non-peak periods and in the off-hours. In addition,
the results show heterogeneous levels of accessibility across the city, which indicate that some areas are
more suitable for logistical land uses than others.
The approach used in the research quantifies the differences in urban freight accessibility in a spatial and
temporal dimension. The results highlight the importance demand management strategies have on urban
freight systems. Furthermore, it allows to identify which zip codes would benefit more from these types of
strategies such as staggered or off-hour deliveries. In addition, the research reinforces the idea of
collaboration between the private and public sector in order to increase the sustainability of the urban supply
chain.
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Paper. No: 54 - Impact of Cargo Bike Testing Experience on Vehicle
Perception and Purchase Decision: Results from an Experimental
Field Test in Germany
Johannes Gruber, Deutsches Zentrum für Luft- und Raumfahrt DLR (German Aerospace
Center), Institute of Transport Research, Germany, Humboldt-Universität zu Berlin, Germany
Lars Thoma, Deutsches Zentrum für Luft- und Raumfahrt DLR (German Aerospace Center),
Institute of Transport Research, Germany, Humboldt-Universität zu Berlin, Germany
Purpose
Against the background of finding more sustainable vehicles for urban freight transport, electricallyassisted cargo bikes are a promising alternative to vans with combustion engines1. While variety and quality
of cargo bikes have improved substantially within the last ten years their dissemination is still marginal.
One possible explanation could be that cargo bikes have a negatively distorted reputation among fleet
decision-makers. To find out whether this holds true it is crucial to know operators’ perceptions of cargo
bikes before and after actual testing experience. Accompanied vehicle testing also allows for two other
research purposes: to derive suggestions for improvements as well as to analyze the influence of testing
experience on subsequent vehicle purchase decisions.
Research Approach
This contribution is based on data from the project “Ich entlaste Städte”, a Germany-wide cargo bike testing
scheme for private and public organizations. Prior to, and after three months of cargo bike testing all
organizations assessed 23 literature-derived drivers and barriers2-5 to the use of cargo bikes on a 5-point
Likert scale. A broad variety of aspects was covered, regarding the vehicle (e.g. capacity or range
limitations), organizational efforts of implementation, infrastructural and cost aspects, but also soft benefits.
Several months after the end of the trial, it was asked whether the organizations had purchased an own
cargo bike in the meantime. A purchase of the test vehicle was not possible.
A mixed-design ANOVA model with n=486 was used to analyze the effects of two between-subjects
variables (cargo bike buyers vs. non-buyers; delivery trips vs. service trips) and one within-subjects variable
(before and after vehicle testing).
Findings and Originality
Drivers to cargo bike usage were perceived strongly before the test and only slightly weaker after the test.
Barriers such as inadequate bicycle infrastructure or traffic safety risks were perceived moderately strong
before testing and considerably stronger after the trial.
Around 30% of the participants decided to buy an own cargo bike after the test. We found significant effects
that distinguish this group of buyers from non-buyers, namely the perception of cost, speed, range, and
accessibility aspects. Group effects to a lesser degree were found between freight and service operations.
High vehicle costs were stated as the most important showstopper that inhibited cargo bike purchases.
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Research Impact
To our knowledge, there is no comparable data set based on a large heterogeneous sample of organizations
before and after cargo bike testing. The results of the presented mixed-design ANOVA models are therefore
seen as having a high impact factor for researchers interested in the acceptance of small electric vehicle
concepts in urban freight.
Practical Impact
Many municipalities around the globe consider policy-measures to foster the usage of cargo bikes. This
research offers knowledge about the effect of several applicable measures and helps identifying the most
relevant success factors. Preliminary results suggest that rather hard factors (such as bicycle infrastructure
and purchase cost) should be targeted. Vice versa, campaigns addressing soft benefits might prove
ineffective as these aspects are already perceived very positively.
Keywords: Cargo bikes, Sustainable Urban Freight, Experimental Design, Before-After Assessment,
Vehicle Testing, Vehicle Purchase, Mixed-design ANOVA
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Paper. No: 108 - Challenges and risks in transportation of
dangerous goods in urban environments.
Pär Meiling, University of Gothenburg, par.meiling@ait.gu.se
Purpose
The purpose of this research is to clarify and analytically describe risks and challenges with the transport
of dangerous goods in urban environments, and to investigate and analyze the physical planning process,
governance, practice and conflicts.
Case and research approach
Älvstaden consists of Norra Älvstranden on Hisingen and Södra Älvstranden on the mainland. The area is
under comprehensive development with increasing flows of dangerous goods and people.
Transport takes place by road, rail, and on the river through the area, which includes housing, industry,
public buildings, large historical archives, and university campus. This study analyses qualitative data in
terms of the current master plan (ÖP 2009) for Gothenburg, the in-depth master plan (FÖP 1999) for
transports of dangerous goods, preparatory work, and risk investigations. Interviews were conducted with
representatives of transport companies, as well as with traffic police.
Findings
The study shows that an important challenge in the transport chain is inadequate information about the
goods being transported. The absence of feedback in the systems that the traffic police use in their
supervisory work is another important challenge. Contradictions between the City of Gothenburg and the
consultative bodies are made visible in discussions about types of cases versus real cases, and aversion
curves. The study identifies a need for private-public collaboration around risks, challenges and valuecreation in transports of dangerous goods in urban environments. Different driving forces and perspectives
were identified, and how these can covariate and diverge depending on each actor's conditions, needs and
objectives. Additional aspects are the roles, obligations, and rights that different actors have, and how the
interaction between these can become more effective.
Research Impact
The study presented resonates with research emphasizing that new knowledge is needed in order to promote
that sustainability and social dimensions are given more space in the planning, construction and
management of road networks, terminals, and parking spaces and the city's logistics system as a whole
(Olsson et al 2016). Integrated decision-making across different areas of responsibility, as well as with a
focus on a system perspective on the transport of dangerous goods (ibid) are relevant candidates for further
research. In the study presented, the researchers draw attention to a complexity and dynamics regarding the
transport of dangerous goods in urban environments, related to the overall rapid technological development
which together with other radical changes in society contributes to increased social dynamics that affect
abilities for resilience and risk management in society (Rasmussen and Svedung, 2000).
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Practical Impact
A safer society indicate that consequences, challenges and conflicts related to transport of dangerous goods
in urban environments, as well as within its physical planning, needs to be analyzed. Although the
discussion about risk and its management sometimes is tense, the risk awareness is high among the parties.
This discussion is positive because positions and perspectives are made aware. However, one may ask
whether the public is aware of the sometimes “cynical” risk calculation that may be characteristic of this
planning (Olsson et al, 2016). Fortunately, deaths as result of accidents connected to transportation of
dangerous goods are very rare is Sweden. Damage to health, the environment, and property is all the more
common, entailing significant costs for decontamination, as well as compensation for damaged property.
Environmental damage is most common in densely populated areas (MSB 2014). There is reason to be
vigilant about any changes in the accident statistics for dangerous goods because of the possible severe
consequences of such accidents. The practical impact is of relevance for citizens, operatives, managers, as
well as policy.
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Paper. No: 21 - Analysis for Developing a Sustainable Biofuel
Supply Chain between Urban Centers using Logistics Optimization
Modelling
Seckin Ozkul, University of South Florida, USA, sozkul@usf.edu
Rob Hooker, University of South Florida, USA, rhooker@usf.edu
Purpose
Carinata (Ethiopian mustard), a nonfood oilseed brassica is a dedicated feedstock for renewable jet fuel,
diesel and other bi-products. In the southeastern United States, carinata can be produced as a cool season
crop covering millions of acres of winter fallow land. In addition, the meal from carinata seed can provide
a high-protein feed source for livestock. However, in order to utilize carinata as a renewable jet fuel source,
in the Southeastern United States, a study to determine the supply chain and logistics costs needed to be
undertaken. This study was performed to highlight different supply chain alternatives and their respective
optimized logisticscosts so that decision makers can utilize this information to decide how investments are
made tothe growth of carinata along with its supply chain.
Research Approach
A multi-method quantitative research approach was utilized, combining needs analysis and planning for all
co-products in the SPARC effort with geographical and operations-based logisticsoptimization utilizing the
USDOT Volpe Transportation Center’s Freight and fuel Transportation Optimization Tool (FTOT). A total
of eight supply chain scenarios were developed. In each scenario, a multitude of supply chain facilities are
involved, mostly located at major urban centers. These facilities included raw material producers (RMP),
processors (PROC) and end users/destinations (DEST). Once the scenarios were finalized, FTOT coding
and runs were performed by the research team, in order to obtain optimal networks for each scenario, which
depicts scenario specific least logistics costs via a mix of available modes of transportation.
Findings and Originality
Per the FTOT results obtained, it was determined the scenario that had the least logistics costs
(transportation dollar cost) and the total CO2 emissions, when compared to other scenarios, included the
transportation of both carinata oil seed and grease as RMPs mainly in the Southeastern United States (US)
region in and between urban centers. However, this scenario also included biofuel deliveries to end users
in Los Angeles and San Francisco, which are major urban centers that fell outside of the Southeastern US.
It was also observed that one of the scenarios, which only involves carinata oil seed (half of the RMP
material of other scenarios, actually has the least logistics costs and the total CO2 emissions. However, this
was only because this scenario involved half of the RMP material of other scenarios, which involve both
carinata oil seed and grease.
Practical Impact
Companies along with farmers who are looking to develop a carinata supply chain in the Southeastern US,
will be using the analysis from this research to determine and set their optimal supply chain networks, in
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order to minimize their logistics costs. Logistics costs can “make or break” young supply chain systems
within their first 5 years of operations
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Paper. No: 8 - The potential of zero emission transport for field
service engineers
Walther Ploos van Amstel, Amsterdam University of Applied Sciences
Martin Smit, Amsterdam University of Applied Sciences
Milan Tamis, Amsterdam University of Applied Sciences
Marith Dieker, HAN University of Applied Sciences
Purpose
About 25% of movements made by light commercial vans (LCVs) in cities are related to servicecompanies.
Field service engineers carry out maintenance, installation and repair services in houses, offices and on
infrastructure. Most LCVs are diesel powered. Following the introductionof ‘zero emission zones’, many
service companies are required to switch to alternative, sustainable transport modes in order to reach their
customers in cities. The Dutch Go Electric research project (2019-2021) supports this transition by
evaluating the potential, requirements and implementation of different solutions. The research model can
also be used for other city logistics segments.
Research Approach
For the Go Electric research project two Universities of Applied Sciences, two industry associations, three
service companies and eight suppliers of mobility solutions are workingtogether to:
1. Analyse route data (from on-board fleet management systems) and the characteristics ofservice
companies and their processes.
2. Explore the attitude and behaviour of service engineers with regard to alternativelogistics solutions
in interviews and focus groups.
3. Design, test and evaluate new solutions for zero emission city logistics.
4. Develop roadmaps for the transition towards zero emission city logistics.
The research is being carried out on three large service companies: Unica, Heijmans and ENGIE. The case
of Unica (with a fleet of 1,500 vehicles) will be discussed during the VREFconference.
Findings and Originality
During the first year of the Go Electric project, the current situation of Unica was analysed based on 27,162
trips. Different solutions have been proposed by the consortium partners. Two of these solutions were
selected by Unica for further evaluation:
- Solution 1: a battery-hybrid delivery van (PHEV) and charging strategy.
- Solution 2: a semi-mobile hub in combination with cargo bikes.
The evaluation takes place between February and June 2020. A focus group has already shown that
engineers prefer solution 1 and object to solution 2. During the VREF conference, results and next steps
will be presented.
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Research Impact
The research is made unique through the combination of expertise on service logistics, (charging)
infrastructure and behavioural change. The research pays a great deal of attention to the attitudes and
acceptance of employees. Keeping the engineers satisfied is a top priority for service companies because
of the shortage of technical engineers on the labour market. Therefore, solutions are developed and
evaluated in close collaboration with service engineers.
Practical Impact
The Go Electric project supports service companies in rethinking their fleet options and logisticsprocesses.
Furthermore, the project facilitates collaboration between different suppliers of mobility solutions. It
stimulates them to develop joint offers instead of ‘single-sided’ solutions. The aim of the second year of the
project is to bring proposed solutions into practice forexperimentation.
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Paper. No: 1 - Innovative technological and policy approaches to
managing the curb in the United States
Caleb Diehl, University of Washington
Andisheh Ranjbari, University of Washington
Anne Goodchild, University of Washington
Purpose
Exponential growth in shared mobility services, on-demand delivery, e-commerce, and consequent
demands for passenger/goods load/unload zones have transformed curb space into one of the most valuable
assets in cities worldwide. In 2017 more than 23 million people took a Lyft, up from 12 million in 2016,
while Uber reported around 4 billion rides globally [1]. Meanwhile, a compound 20% annual e- commerce
growth rate (CAGR) from 2018 to 2023 promised to more than double goods deliveries in five years [2].
Amid this increased pressure, the curb emerged as a crucial barrier to last-mile delivery for freight operators.
This research explores innovative curb management policies and technologies in the United States with an
aim to develop a set of best practices that will inform a standard approach to curb policy in cities around
the world.
Research Approach
The study consists of reviews of published whitepapers, city curbside management plans, and pilot program
evaluation reports as well as structured interviews with city planners and technology company
representatives. Our interview questions center on curbside management challenges, regulatory structures,
pilot program evaluation, and performance measures. We classify policies into distinct categories including
pricing, temporal, and spatial regulations. For each group of policies, we discuss their efficacy, measured
by pilot project evaluation data and interviewee comments.
Findings and Originality
While food and goods delivery constitute a large portion of curbside parking demand, preliminary findings
reveal curbside management concerns around freight, including stringent procurement practices for
technology partnerships, lack of flexibility and certainty for loading zones, spotty data collection and
management, and political issues such as surveillance. Currently, emerging on-demand food delivery
services require adaptations to Commercial Vehicle Loading Zones and other policies, and yet no standards
exist to facilitate data sharing between cities and freight operators.
Through interviews, we have collected new information that enhances the existing literature on curbside
management. Existing studies have examined curb impacts from rideshare and micro mobility [3, 4], but
have not addressed those from urban freight to the same extent. Two recent studies have individually
evaluated the effects of curbside management pilots on urban freight in Washington, DC and New York
City [5, 6]. We will build upon these works with a more holistic evaluation of policies on a nationwide
scale. Recent reports have uncovered novel curb management technologies and noted the need for a
common data standard to facilitate communication between companies and cities [7]. Our methodology
borrows from the semi-structured interview approach with curb managers from ten public agencies in a
2020 paper on municipal adaptation to curbside management demand submitted to the Transportation
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Research Board [8]. We asked a similar set of questions to uncover updated information about this rapidly
changing space. In addition, we inquired about performance measures and pilot evaluations.
Research Impact
Cities across the United States have called for a common set of policy and data standards for the curb [9].
They have also expressed confusion over the wide range of available curbside management technologies.
This research will provide best practices for managing increasing demand for the curb, facilitating freight
transportation in urban centers while presenting cities with pricing and demand- management tools. While
regulations and politics differ significantly from one country to another and even among cities, some highlevel recommendations could inform policies worldwide.
Practical Impact
This research will provide planners and curbside managers with strategies for alleviating congestion, double
parking, or other common curbside complaints. We will identify the most practical emerging technologies
for collecting, managing, and mining curb data. We will identify policies that work for a variety of
companies and curb users across various U.S. jurisdictions and worldwide, and to share findings with
leading professional organizations to ensure that planners can implement these solutions.
References
[1] Carson, B. (2018, January 16). Lyft Doubled Rides In 2017 As Its Rival Uber Stumbled. Forbes.
Retrieved
from
https://www.forbes.com/sites/bizcarson/2018/01/16/lyft-doubled-rides-in2017/#7b8185907d6b.
[2] Levy, A. (2017, February 10). Amazon’s North American retail sales increased 25.2% in 2016.
Motley Fool. Retrieved from https://www.fool.com/investing/2017/02/10/amazons-us-onlinesales-growth- last-year-was-mor-2.aspx.
[3] National Association of City Transportation Officials. (2017). Curb Appeal: Curbside Management
Strategies for Improving Transit Mobility. Retrieved from https://nacto.org/tsdg/ curb-appealwhitepaper/
[4] Fehr & Peers, Uber Technologies. (2018). San Francisco Curb Study. Retrieved from
https://www.fehrandpeers.com/curbs-of-the-future/.
[5] Dey, S. S., Pérez, B. O., Richards, L., Pochowski, A., Sanders, M., Darst, M., Dock, S. (2019).
Demystifying Urban Curbside Freight Management: Strategic Incremental Approach from
Washington,
[6] D.C. Transportation Research Record: Journal of the Transportation Research Board, 2673(12),
312–326. doi: 10.1177/0361198119863773
[7] Simon, T., Conway, A. (2019). Before/After Freight Impact Analysis of the New York City Clear
Curb Initiative. Presented at Transportation Research Board annual conference Washington, D.C.
Retrievedfrom https://trid.trb.org/view/1572387.
[8] International Transport Forum, Organization for Economic Cooperation and Development. (2018).
The Shared-Use City: Managing the Curb. Retrieved from https://www.itfoecd.org/sites/default/files/docs/ shared-use-city-managing-curb_3.pdf.
[9] Butrina, P., Le Vine, S., Henao, A, Sperling, J., Young, S. (2019). Municipal Adaptation to

The 4th VREF Conference on Urban Freight

149
Curbside Management Demand: Findings from Semi-Structured Interviews with Ten U.S. Cities.
Presented at the 2020 Transportation Research Board 99th Annual Meeting, January 2020,
Washington, D.C.
[10]
Mitman, M., Davis, S., Armet, I., Knopf, E. (2018). Curbside Management Practitioner's
Guide.
Institute
of
Transportation
Engineers.
Retrieved
from
https://www.ite.org/pub/?id=C75A6B8B-E210-5EB3-F4A6- A2FDDA8AE4AA.

The 4th VREF Conference on Urban Freight

150

Paper. No: 13 - Design Guidelines for Commercial Vehicle
Envelopes on Urban Streets
Edward McCormack, University of Washington
Anne Goodchild, University of Washington
Purpose
Commercial vehicles using urban curbside loading zones are not typically provided with a consistent
envelope, or a space allocation adjacent to the vehicle for delivery operations. While completing deliveries,
drivers are required to walk around their vehicle, extend handling equipment, and maneuver goods; these
activities require space around the vehicle. But these unique space needs of delivery trucks are not
commonly incorporated in design practices. Due to this lack of a truck envelope, drivers are observed using
pedestrian and bicycling infrastructure as well as walking in traffic lanes. These actions put the drivers, and
other road users in direct conflict. Our research purpose is to improve our understanding of these curb space
requirements and delivery needs in urban areas.
Research Approach
The research first involved the observation of delivery operations to measure the envelope required for
different vehicles, loading actions, door locations, and accessories. Next, the research tested the safety
implications of these measurements using human subjects in a bicycle simulator.
Findings and Originality
Common delivery practices and where freight activities occurred in relationship to trucks (sides, back, or
front) were identified by observing twenty-five curbside deliveries in urban Seattle. The research team used
this information as a basis for collaboration with three urban delivery companies which provide access to
nine different urban delivery vehicles, their drivers, and a variety of loading accessories. The team recorded
the vehicle’s closed footprint without any possible extensions engaged. Next the open vehicle footprint was
measured when all vehicle parts such as doors, lift gates, and ramps were extended. Finally, the active
vehicle footprint was recorded as drivers simulated deliveries which allowed the collection of unique and
detailed measurements on the driver’s and loading accessory path’s around the vehicle.
To understand the safety implications of these envelope measurements, a bicycle simulator was used to
explore the velocity and lateral position change by forty eight riders in response to variables including
different commercial vehicle loading zones, driver loading position relative to the truck, and different
loading accessories. The cyclist’s reactions were used to develop design criteria.
Research Impact
This process resulted in robust measurements, tailored to different types of truck configurations, loading
equipment and accessories, of the operating envelope around a commercial vehicle. These measurements,
added to the footprint of a user-selected truck size, provides the envelope needed to reduce conflicts
between truck delivery activities and adjacent pedestrian, bicycle, and motor vehicle activities. The safety
effectiveness of these measures as applied to loading zone design was confirmed using human subjects in
a bicycle simulator.
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Practical Impact
From our results, specific commercial loading zone design recommendations are developed, that if
implemented by planner and engineers, will allow our urban street system to operate more efficiently,
safely, and reliably for all users.
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Paper. No: 113 - Innovations towards Kerbside Delivery as a
Service: K-DaaS
Simon Hayes, Parkunload s.l.
Purpose
Noting that most deliveries in cities are made from vehicles parked at kerbsides, the paper points to progress
towards digital kerbside zones which could become a central part of the Delivery as a Service (DaaS)
concept. Case experiences are summarised and proposals made to improve transferability.
Research Approach
Synthesis of case studies (implementations, pilots and research).
Findings and Originality
AreaDUM, is identified as the first city-wide deployment of digital urban kerbside management of on-street
un-loading zones. It marked a major step towards DaaS since it facilitated a quantification of the Catalan
capital’s kerbside un/loading activity.
Shortcomings of AreaDUM with respect to service KPIs are identified and a set of improvements are
described associated with the Vic DUMA scheme - the first deployment of ParkUnload’s solution. In Vic,
enforcement is an integral part of the solution such that a near-complete picture of operations is available
in real-time (although drivers usually finding spaces due to high rotation).
Data analysed for the Vic pilot indicated that 78% of all unloading operations were made in less than 30
minutes. This preliminary finding led to research innovation projects with Smart Dublin (SBIR 1) and the
City of Stuttgart. These pilots – and lessons learned - are reported.
Research Impact
The near-total app compliance in Vic generates a dataset suitable for modelling. The work at Chalmers
University looks at both the frequent driver perspective but also enforcement. Investigations also confirm
that the 30-minute stay limit is appropriate for the different categories of commercial deliveries made.
Practical Impact
In Vic, Parkunload’s solution handles multiple user types having variable maximum stay times. Whilst this
shows how digital technology can manage such complexity the reality is that managing a small number of
users of categories not related to un/loading is a marginal benefit compared to the complexities that
“Variable Max.Time” raises. So, unless consultation identifies user types and the authority has the energy
and competence to adopt a new byelaw cities should keep it simple and offer digital delivery zones with
time limits (maximums or benchmarks) in line with current regulations.
Policy/managerial implications
Digitalisation is a pre-requisite to establishing Kerbside Delivery as a Service (K-DaaS). In the cited cases

1

SBIR: Small Business Innovation Research
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drivers are mandated to use the app and kerbside use is enforced. The preferred approach is to digitalise
spaces where demand is high using a Bluetooth device in combination with driver and warden apps coordinated via an IoT platform. This can resolve the drawbacks identified with the previous (AreaDUM)
approach.
Pilots are reported where drivers use apps with Bluetooth signs and button-enhanced user interfaces. A key
finding is that pilots should involve a core group of courier companies committed to trialling the technology.
Another key finding is that the key KPIs for K-DaaS (namely space rotation and availability) are only
achieved when the system is deployed with the enforcement app (it is the rotation of space use that
guarantees service).
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Paper. No: 72 - Quantifying the externalities caused by lack of curbspace supply for commercial vehicles in urban areas
Giacomo Dalla Chiara, University of Washington, giacomod@uw.ed
Anne Goodchild, University of Washington, annegood@uw.edu
Urban curb-space is a scarce resource that must satisfy the concurrent needs of an increasing number of
users. In particular, there is an increasing demand for curb-space for commercial vehicles to park,
load/unload, and deliver goods [1]. Such increase in curb-space demand has often not been met with an
increase in curb-space supply ([2], [3]). Consequently, commercialvehicle drivers are experiencing greater
challenges in finding available parking. The cost and externalities of these challenges are not yet well
known.
A consequence of lack of available parking is the phenomenon of parking cruising. However,while cruising
studies focused on passenger vehicles ([4], [5]), little is known about whether commercial vehicles
experience a similar phenomenon. In a previous study (presented at INUF2019), the authors developed a
method that uses GPS data from commercial vehicles to quantify their cruising times.
In the current study, we build upon the previously develop methodology to address two research questions:
1. What is commercial vehicles’ cruising cost of parking?
2. Which behaviors commercial vehicle drivers adopt to avoid cruising?
We applied the previously developed methodology on two data sources of 98,000 vehicle tripsperformed by
a parcel delivery company and a beverage distributor.
We estimated median cruising times of 2.13 (parcel delivery company) and 3.27 (beverage distributor)
minutes per trip. In addition, we estimated a median cruising distance of 0.2 km per trip. By performing a
clustering analysis on the join distribution of cruising times and distances, we observed three distinct
parking behaviors:
• one with both low cruising times and distances, which we refer to as cruising;
• one with both long cruising times and distances, which we refer to as re-routing;
• one with long cruising times, but short cruising distances, which we refer to asqueueing.
However, parking cruising is only part of the story. As discussed in [6], cruising is a “self- regulating”
phenomenon: we rarely observe long cruising times because, when drivers perceiveparking as scarce, they
are more willing to walk longer distances, change travel mode, or evenforgo travel. Similarly, commercial
vehicles might have “mechanisms” in place that help self-regulate parking cruising. Using a mixed effect
regression model, we will analyze the relationship between cruising times and number of deliveries
performed per trip. Our hypothesis is that a commercial vehicle driver might choose to serve more delivery
destinationsfrom the same parking location to avoiding the need to re-park the vehicle and search for
parking.
This study provides a first ever quantification of cruising time and distances for commercial vehicle in
urban areas, based on big data. By quantifying urban cruising and parking behaviorsfor commercial vehicles,
we hope to sensitize the community on the issue of lack of availableparking for commercial vehicles, as
well as pave the way for modelling and simulation of newurban parking policies targeted to reduce such
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externalities.
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Paper. No: 62 - Urban logistics and land prices: new perspectives in
the Paris Region
Adeline Heitz, CNAM – LIRSA Paris 2, Paris, adeline.heitz@lecnam.net
Purpose
The development of urban logistics warehouses depends on the land capacities of cities and especially on
land prices. In the Paris region, as the city center is particularly scarce (Paris), logistics real estate developers
are beginning to look at the inner suburbs of the Paris region, mostly occupied by intermediary logistics
facilities. The density of the territory and the value of the land limit the insertion of modern and standardized
warehouses. The proximity of these lands to Paris makes them increasingly attractive for the development
of new urban logistics facilities dedicated to storage and e-commerce (to enable rapid deliveries). The
purpose of this paper is to propose new perspectives on the land strategies of real estate developers and
public policies for the development of urban logisticsfacilities in the dense area of the Paris region.
Research Approach
We propose a new method to evaluate the development potential of urban logistics facilities in the Paris
region. The potential is defined by the availability of bare or built plots (but assigned to an existing logistics
function), their size, price, immediate environment and accessibility to the road network). We have chosen
to limit ourselves to the territory of Seine-Saint- Denis (a territory adjacent to Paris, a former industrial land
with several logistics zones and warehouses). We use DVF3 data that exhaustively records land transactions
by cadastral parcel. The data are produced by the DGTIM based on information collected from national tax
files). These data are available for 2014, 2015, 2016, 2017, 2018 and 2019, geolocalized, and allow us to
determine the price of logistics land in a dense area of the metropolis and their evolution between 2014 and
2019. We then selected 761 built-up plots (occupied by industrial, commercial or logistics activities) and
635 non-built-up plots in 2019, and built a database of plots according to this construction criterion, but also
to price, size, immediate environment (location of warehouses near the plot and location in a business zone)
and urban density. We then carried out a factor analysis of mixed data (FAMD) (quantitative and qualitative
variable).
Findings and Originality
The results of the FAMD allow us to test the correlations between the variables and to provide answers on
the determination of land prices. They have also enabled us to establish a typology of plots based on all
these variables.
Research Impact
This exploratory work constitutes a first approach to land prices in the analysis of logistics facilities location
and offers perspectives on the potential of location of urban logistics facilities. The preliminary results
allow us to take into consideration the nature and price of the land, in addition to the established economic
literature about land rent. The choice not to adopt a micro- economic approach but an urban planning
approach to the question of land prices allows us to take into account the localized effects of negotiation
in the financial transaction and discuss about the mechanism of urban development.
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Practical Impact
The issue of land prices is often neglected in public policies; a clarification of this dimension will make
it possible to guide public action and to question the effect of zoning policies.
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Paper. No: 39 - Consumer shopping & shipping decisions, social
isolation, and the digital divide as e- commerce use increases in light
of COVID-19
Professor Susan Shaheen, UC Berkeley
Professor Emerita Elizabeth Deakin, UC Berkeley
Teddy Forscher, UC Berkeley
Abigail Cochran, UC Berkeley
Purpose
Due to state- and nation-wide Shelter in Place (SIP) orders, many regions in the United States are
experiencing unprecedented and rapid changes in travel patterns, with much ofthe populace not only staying
at home for work and school but also greatly reducing out-of-home shopping, entertainment, socializing,
and personal business.
While it is clear that SIP and physical distancing orders have placed a restriction on personal travel and led
to an increase in the use of delivery services, little is known aboutwho is making use of these services, with
what frequency, and for what purposes. Nor is much known about how people choose which alternatives
to use to obtain goods and services. Younger and more affluent individuals are better equipped to use
information technology (IT) to arrange these transactions than are older individuals. Differential access to,
and comfort with, a virtual social and shopping environment may in turn resultin differential access to goods
and services and to differential social, psychological and physical wellbeing during shelter in place
episodes.
Research Approach
We are conducting a first of its kind revealed- and stated-preference modeling effort on personal travel
behavior and online shipping, pairing SACOG-collected travel survey data with a longitudinal revealedand stated-preference survey investigating how people are meeting their basic needs by in-person and ecommerce-based shopping. In addition to the surveys, we plan to recruit a smaller sample of interview
respondents to understandthe complex motivations driving these behavior changes.
Findings & Originality
Preliminary findings from survey pre-tests indicate that responses to the pandemic havebeen extreme; some
individuals are greatly increasing their online purchase frequenciesand sizes while others are moving in the
opposite direction.
Forced experiments such as these present an opportunity to gain insights into how, andhow well, individuals
at varying levels of technological capability, internet- connectedness, built environment density, personal
mobility, and other key factors are managing their purchasing needs in a time of constrained travel.
Research Impact
Understanding pandemic-induced shopping patterns, and for who and why these patterns become longerterm behavior changes will advance the state of knowledge both for traveldemand modeling, and for urban
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last-mile logistics. The effects of pandemic will be here for years to come, and by monitoring a panel of
individuals we will be able to better reconcile their travel patterns and purchasing behaviors, something
previously not possible.
Practical Impact
Earlier phases of the work have already yielded suggested improvements for the design of household travel
surveys to produce meaningful and useful data about retail shopping and deliveries. Later phases of the
work uncover consumer willingness to accept deliveryalternatives, in turn signaling to policymakers what,
and where, certain local measures (e.g., curb space allocation, time of day incentives/restrictions) might be
most successful.
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Paper. No: 88 - Large Urban Freight Zonal Generators – an
empirical investigation
Carlos A. Gonzalez-Calderon, Universidad Nacional de Colombia at Medellin,
cagonza0@unal.edu.co
John Jairo Posada-Henao, Universidad Nacional de Colombia at Medellin, jjposada@unal.edu.co
Francisco Javier Mafla-Hernandez, Universidad Nacional de Colombia at Medellin, Universidad
de Antioquia, Colombia, fjmaflahe@unal.edu.co
Ricardo Quintero-Giraldo, Universidad Nacional de Colombia at Medellin, rquinte@unal.edu.co
Daniel M. Ocampo-Giraldo, Universidad Nacional de Colombia at Medellin,
dmocampog@unal.edu.co
Purpose
When freight transportation is not included in the territorial planning, negative externalities increase. In
some cases, it is possible to plan a freight transportation analysis zone but in other cases the constant
develops of cities create zones where planners would not imagine. Therefore, public, private and academy
sector must to formulate some strategies or initiativesto reduce the negative effects that freight has in the
area analyzing freight zones in the planning scheme.
This research defines what are Large Urban Freight Zonal Generators (LUFZGs) e.g., industrial and
commercial zones. It is possible define a LUFZGs as an area inside the cities where an establishment or
industry agglomeration send or receive a considerable amount of freight trips e.g., Fifth Avenue in New
York City, Bond Street in London. This is different to a large freight traffic generator that is commonly
associated to a punctual or specific pointin a map e.g., The Empire State Building, Macy’s store in Union
Square, IKEA in Richmond,BC.
To define what a Freight Zone is, the authors identified geographic concentrations of establishments or
economic sectors, that analyzed as individuals, could be not classified as Large Freight Traffic Generators.
Research Approach
This paper estimates the production and attraction of freight trips in LUFZGs. To do that, authors estimated
econometric models of production and attraction of freight trips accordingto associated variables to the
economic sector, establishment type, and commodity. In addition, the authors analyze the main variables
that are related with LUFZGs in freight generation and freight trip generation. Data are based on the 2018
freight transportation studyconducted in the Medellin Metropolitan Area.
Findings and Originality
Based on these analyses, the authors proposed a freight zoning system for the Medellin Metropolitan
Area— which is composed by 10 municipalities—, where around 80 LUFZGswere identified. In most of
the cases LUFZGs are located on main streets/arterials of the city.The authors found a direct relationship
among congestion problems, economic development,establishments location, large freight generators and
freight zones.
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Research Impact
In terms of research impact, the proposal of establishing Large Urban Freight Zonal Generators (LUFZGs)
at the urban level will help to have a deeper analysis of freight patternsin cities analyzing the industrial and
commercial zones.
Practical Impact
It is expected the study will contribute to the search of initiatives and the design of public policies at freight
zonal level (LUFZG)—and not only transportation analysis zones (TAZ) alone—to improve problems
caused by the freight sector in urban areas.
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Paper. No: 90 - Cracking the Freight Data Nut: Estimating Center
City Inbound and Outbound Vehicle Volumes from Cordon Counts
Gabriela Giron-Valderrama, University of Washington, gabgv13@gmail.com
Dr. Anne Goodchild, University of Washington, annegood@uw.edu
Purpose
Goods movement and service activities are vital elements of a functional city. However, rapid urban growth
and the densification of urban spaces have amplified the challenges for commercial vehicles (CVs) coming
in and out of the cities. As increasing road capacity is unlikely to relieve traffic congestion, there is a
growing pressure for municipalities to plan and manage freight transportation operations to meet current
and future needs efficiently.
This project is a first-of-its-kind study to analyze inbound/outbound urban commercial vehicle flows in the
USA. The detail in vehicle categories allows for an understanding of the fleet configuration, spatial and
temporal variations of vehicles coming in and going out of the Seattle’s Greater Downtown area.
Research Approach
A vehicle cordon count was used to study traffic flows patterns entering and exiting the densest and most
constrained area of Seattle. These counts reflect a detailed vehicle typology that includes 65 vehicle
categories by the number of axles, body type (e.g., bus, work-van, single-unit truck, trailer, and multitrailer) and vehicle use (e.g., transit, freight, construction, service, and emergency. A total of 40 gateways
were selected, including arterials, local streets, and highway ramps. Video footage was collected for 48
consecutive hours at every location with an additional 24/7 video data from three arterials to capture
variations in the volume of commercial vehicles by day of the week. Video data were manually converted
to record classified volume count of vehicles in 15 minutes intervals at each gateway.
Findings and Originality
This research presents a temporal and spatial variation analysis of Seattle Greater Downtown area’s traffic
flow patterns based on the collected cordon data. The granular vehicle typology allowed the research team
to obtain the traffic flow statistics for each vehicle type at each cordon’s gateway. The analysis differentiates
commercial traffic load by day and time; and estimates the peak periods and traffic direction (i.e., towards
or away of the city center).
Research Impact
The work completed to date has provided a methodology, a comprehensive commercial vehicle typology,
and essential information into urban commercial vehicle flows. The lessons learned in this effort are
relevant to dense urban areas all over the world, trying to develop data-driven approaches to improve freight
planning policies. Cordon counts alongside traffic volume estimations will provide a powerful tool for local
government to model, evaluate, and devise transportation planning.
Practical Impact
The 2,348 hours of video coded data will provide Seattle’s first complete estimate of Downtown’s traffic
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volume; and will serve as an invaluable asset in future modeling tasks such as model estimation and
validation. Based on this data, Seattle will be able to develop its first commercial vehicle traffic model that
will enable the evaluation of different freight planning and traffic management strategies, such as
congestion pricing. Finally, this research will also underpin future data retrieval system for cordon counts
that, through periodical monitoring of Seattle’s Greater Downtown’s inbound and outbound flows, will
allow for the comparison of current and historical traffic trends and understanding traffic response to the
socio-economic changes.
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Paper. No: 37 - An Approach to Understand the Influence of Land
Use Policy on Freight Efficiency
Carlos I Rivera-Gonzalez, Rensselaer Polytechnic Institute, riverc8@rpi.edu
Sofia Perez-Guzman, Rensselaer Polytechnic Institute, perezs@rpi.edu
Purpose
Cities exist because they are efficient markets where the local communities and businesses find economic
opportunities, as well as the supplies and services they need. The resulting trade in supplies and services
generates a large volume of vehicle-trips, service activities, and flows of supplies. Freight and service
activity takes place not only in large freight facilities, such as ports and distribution centers, but it is
pervasive throughout the entire metropolitan statistical area (MSA). All establishments generate freight
activity, as a result, land-use policy has a direct impact on the efficiency of the supply chain. If land-use
policy artificially increases the physical separation between the various stages of supply chains, the freight
will have to be transported over a longer distance, thus increase externalities and reduce efficiency.
Conversely, the opposite happens if physical separation is reduced.
Research Approach
As part of NCHRP Research Project 08-111, the team developed an approach to characterize MSAs based
on the distribution of freight activity. This presentation will discuss the techniques used to identify the main
drivers of the freight activity by understanding the overall composition of the local economy, methods to
understand the spatial distribution of the local economy and the physical separation between key stages of
the supply chain. To convert economic activity to freight activity, the team leveraged on the software
developed by Holguin-Veras (2017) to quantify the number of shipments and deliveries are done at the zip
code level based on the industry sector. The proposed methodologies were tested on six different MSAs of
various sizes in the US.
Findings and Impacts
Freight activity is not homogeneous throughout the entire MSA. The urban core has a high demand for
freight deliveries, however, establishments providing these deliveries, such as warehouses and wholesalers,
tend to be located very far from the urban core. This increases the overall mileage for freight movements.
In addition, supply chain links establishments to establishments. Understanding the average spatial
separation between the key supply stages provides an estimate on the distance traveled for the supply chain
link and the overall efficiency of the supply chain can be assessed. Cities like NYC or Washington D.C.—
which are monocentric—have the longest distances between key industry sectors in the supply chain. Key
conclusions from this research can be useful to policymakers and urban planners who are tasked with
understanding and improving supply chain performance.
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Paper. No: 80 - Making liveable cities with last-mile deliveries in
developing economies using Cargo Bikes
Carlos A. Granada-Muñoz, Universidad Nacional de Colombia at Medellín,
cagranadam@unal.edu.co
Guillermo Arcila-Mena, UniversidadNacional de Colombia at Medellín, garcilam@unal.edu.co
Carlos A. Gonzalez-Calderon, Universidad Nacional deColombia at Medellín,
cagonza0@unal.edu.co
John Jairo Posada-Henao, Universidad Nacional deColombia at Medellín, jjposada@unal.edu.co
Diana Patricia Moreno-Palacio, Universidad Nacional de Colombia at Medellín, Colombia,
dpmoreno@unal.edu.co
Purpose
Freight transport in urban centers plays an important role for the regional and local economy of the
population. However, it is increasingly limited due to the high volume of vehicles that generate congestion
on the roads and insufficient parking areas that hinder the work of parking, loading, unloading and
consignmentsto establishments. Hence, the growing environmental problems that have as an important
factor the emission of the combustion vehicles affect air quality, which generates restrictions that further
complicate the work of freight transport in cities with developing economies. Therefore, alternative modes
of shipments of merchandise have emerged in urban centers, such as bicycles. Low cost vehicles, with
adaptations for cargo transportation which generate less gas emissions, greater efficiency in deliveries in
critical areas of urban centers in terms of circulation restrictions, lower accident rates and economic benefits
for both commercial establishments as for the couriers. Thus, different companies have begun to changetheir
distribution mode (especially for cargo bikes) in urban areas.
Research Approach
The paper analyzed last-mile deliveries using cargo bikes in a developing city (Medellin, Colombia). To do
so, the authors conducted 70 surveysto the cargo bike companies and the couriers the benefit that entail
for the retail establishments. Moreover, the authors analyzed the benefit for the transport companies and
the couriers that use bicycles as a delivery vehicle for transporting merchandise with specific characteristics.
Finally, the authors determined thereby the appropriate topographic characteristics, the safest road
corridors, the profile of the couriers and the properties of the merchandise to optimize the use and benefits
of cargo bikes in developing cities.
Findings and Originality
The preliminary results of the investigation are the identification of two types of companies that use cargo
bikes. First, the service company Rappi that the main market they serve are restaurants and the couriers are
mainly immigrants who found economic support in cargo bikes deliveries with average capacity of 18,5 kg
and around 10 deliveries a day. Second, the company MedeBike that use electric cargo bikes in densely
populated and commercial areaswith 120 kg capacity and 60 deliveries a day.
Research Impact

The 4th VREF Conference on Urban Freight

168
The authors conclude that cities in developing economies are moving their demand for freight using new
models of sustainable transportation, andacademic and political authorities must be committed to creating
more livable cities.
Practical Impact
It is necessary to create public policies and tributary benefits to stimulate the growing of last mile deliveries
using cargo bikes in cities with developing economies.
Keywords: Sustainable city logistics, cargo bikes, last-mile deliveries
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Paper. No: 34 - Integrated Land-Use and Transportation
Framework for Urban Sustainability
Diana G. Ramirez-Rios, Rensselaer Polytechnic Institute, ramird3@rpi.edu
Purpose
Integrated land-use and transportation planning has been often adopted to enhance urban sustainability.
However, the traditional approach primarily revolves around the residents’ decisions and choices. It
addresses concerns such as the accessibility of the residents to their workplace, and shopping areas. This
approach fails to take into consideration of freight activity, which generates more trips than personal trips.
Thousands of establishments can be found in any city, and each of them requires some sort of delivery
regularly. A well-functioning urban freight system is important for the industrial, commercial, and leisure
activities that foster economic vitality. However, it also aggravates traffic congestion and pollution
problems. As such to maximize the urban sustainability results from integrating land-use and transportation
perspectives, it is important to achieve freight-efficient land use. The team developed a framework to assist
practitioners and decision-makers to foster freight-efficient land uses.
Research Approach
During the first phase of the research, the team identified and evaluated the existing and potential land-use
practices and their impacts on freight mobility, identified and evaluated emerging trends and technologies
that have significant impacts on freight activity, and analyzed the existing land-use and transportation
decision-making process in the United States.
During the second phase of the research, the team developed tools and techniques to understand the local
conditions, and decision support tools that are intended to assist decision-makers consider freight in their
planning and policy-making and incorporate freight-efficient land-use initiatives into their plans.
To ensure that the developed tools and methods are relevant to the practitioners, the team conducted a oneday workshop to receive feedback from the potential users. The participants included representatives from
the transportation and land use agencies, economic development partnerships, real estate, carriers, receivers,
among others.
Findings
The research was synthesized into a guidebook, which assists practitioners and decision-makers integrate
land-use and transportation planning with consideration of freight, to foster urban sustainability. It includes
the principles of freight-efficient land use, the approach to developing a freight efficient land use program
and its strategies, the steps to develop a freight-efficient land use plan, the tools to understand the local
condition and assess impacts of land-use policies, and the various decision support tools to assist in
identifying suitable freight-efficient land-use initiatives.
Impacts
The guidebook provides a point of entry for land-use planners to learn more about freight activity, and
understand the impacts of land-use practices on freight activities. This allows the land-use planners to be
more conscious of the impact of their plans on freight activities. The tools intended to help understand the
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local freight conditions allows the land use planner to identify the source of the problem from a land-use
perspective. The decision support tools assist the land-use planners to identify potential solutions and assess
the impact of land use policy on freight activity.
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Paper. No: 75 - Urban Freight Delivery and Congestion Impacts
Matthew Reiter, UC Berkeley
Purpose
This study seeks to quantify the impact of last-mile delivery vehicles on urban congestion, relative to general
traffic conditions. Even if light deliveries are performed with “white vans” that are identical to other
vehicles in size, speed, acceleration and other characteristics, their operational patterns will differ
significantly. When such vehicles drive slowly while searching for an address, or double park and block
through traffic to make a delivery, the impact on other traffic can be substantial.
Quantifying the effects of such delivery vehicle maneuvers in terms of general vehicles can offer insight
into the relative impact of personal shopping trips compared to home deliveries associated with ecommerce. This in turn helps to clarify the transportation tradeoffs between individuals buying at brick and
mortar stores compared with online shopping.
Research approach
This research is primarily based on simulation of a simple urban grid network. The full report will also serve
as a summary of the literature on realistic parameters in typical cities and a quantitative exploration of their
interaction. A sensitivity analysis offers qualitative insights into what factors have the most impact on total
travel, emissions, and congestion.
Findings and originality (preliminary)
This study is expected to demonstrate a rough estimate of how many passenger cars would collectively
produce an impact equal to that of a single last-mile goods vehicle, similar to the concept of passenger-car
equivalent (PCE) commonly used in traffic analysis to convert raw counts of trucks or buses for use in
standard engineering formulas.
A number of studies have performed similar analysis of the delay and congestion effects of closing a single
link of a network, removing lanes from links within a network, or serving randomly occurring deliveries.
This report will build on such work and perform a more explicit comparison between delivery vehicles and
other traffic in the network.
Research impact
This project is of theoretical importance because it combines two important fields of transportation research:
traffic flow theory and urban freight applications. Although these are both important areas of research, there
is relatively little overlap or synthesis between them. This research may also serve to generalize existing
work on network-level traffic analysis such as the macroscopic fundamental diagram by extending it to
include additional travel and vehicle types.
Practical impact
The findings of this research will be directly applicable to understanding, controlling, and regulating traffic
conditions in a dense urban area where frequent freight deliveries coexist with many other trip types and
land uses. The report will offer multiplicative factors for translating estimated delivery volumes into traffic
impacts, with different factors suitable for use depending on the level of detail of available data. It is my
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hope that this conference presentation helps to bridge the gap between traffic flow theory and urban freight
practice and offers practical solutions for implementation.
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Paper. No: 47 - A Model and Case Study of the Reliability of TimeSensitive Drone Deliveries
MA Figliozzi
Purpose
The use of drones for the delivery of time-sensitive supplies is an open area of research. Drones arrive
quickly by taking more direct paths and avoiding ground-based obstructions. However, drones are not
completely reliable and may also experience failures and delays. For consumer products, delivery delays
are an inconvenience, but for some medical supplies, delays may be fatal. This research focuses on the
reliability of drone deliveries for medical supplies due to adverse weather conditions. Tradeoffs among
drone reliability, fleet size, population size, and meteorological conditions (wind and temperature) are
modeled utilizing a stochastic approach.
Research Approach
Quantitative, modeling and simulation utilizing real-world drone and weather data.
Findings and Originality
The novel contribution of this research is to use real-world data to model and assess the impact of weather
on drone delivery reliability in Portland, Oregon, and to quantify the impact of fleet size and population on
failure rate.
Research Impact
This is a relatively new area of research with many real-world applications. The delivery of time-sensitive
medical supplies is one of the most exciting areas of development and application for drone deliveries.
Practical Impact
Reliability is a key factor for medical and time-sensitive deliveries in general. The findings of this study
are needed to evaluate the feasibility of real-world drone service and to estimate cost-reliability tradeoffs.
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Paper. No: 29 - Characteristics of a Successful Microhub: Taking
Public and Private Stakeholders’ Perspective into Account
Seyma Gunes
Anne Goodchild
Purpose
The urban population and demand for online shopping has been increasing, resulting in rising number of
deliveries in cities. The increased urban freight activity has led to spurred interest in the implementation of
micro-consolidation initiatives to mitigate the negative externalities, such as traffic congestion, air pollution
and safety conflicts. A microhub is a logistical platform in the heart of an urban area in close proximity to
delivery points, where goods are shipped to and bundled and which allows a shift to low-emission vehicles
or soft transportation modes (e.g., walking or cargo-bikes) for last mile deliveries[1-3]. Planning and
implementation of a microhub is a very complex process and require the engagement of various public and
private stakeholders. The purpose of this study is to identify the physical and operational characteristics
required for the success of a microhub through synthesizing findings from an extensive literature review
combined with a stakeholder focus group.
Research Approach
We performed an extensive review of microhub best practices around the world to identify the features
necessary for a successful microhub implementation. To capture the public and private sectors’
perspectives, we also designed and organized a structured workshop for urban freight stakeholders in the
US as a focus group to understand the benefits they are looking for in a microhub as well as the physical
and operational attributes they deem necessary for such a platform. The findings from the literature review
and focus group were then compared to each other to capture the gaps and similarities.
Findings and Originality
This study is unique in the sense that it captures the perspective of various public and private stakeholders
in the urban freight domain. A review of literature showed that microhubs have the potential to reduce total
freight vehicle miles traveled, reduce air pollution, and increase efficiency in terms of time and cost for
freight companies. What we found as the results of our focus group was that in addition to the above, most
companies are also interested in increasing customer accessibility and providing storage space as goals for
a microhub implementation. Security, general vehicle access and cellular connectivity were also the most
desired characteristics for a microhub that emerged out of our focus group experiment, while prior studies
did not delved into these characteristics.
Research Impact
The literature review revealed a lack of an established and widely accepted definition for the concept of
microhubs or consolidation centers. This study provides various definitions of micro-consolidation and its
typologies. It also takes advantage of a structured focus group, bringing together stakeholders representing
both public and private aspects of urban delivery. The results combine findings from an extensive literature
review with those of a stakeholder focus group to build a more thorough and holistic perspective toward
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physical and operational characteristics required for the success of a microhub.
Practical Impact
Earlier experiences of micro-consolidation initiatives showed that multi-sectoral collaboration is necessary
to obtain a working, self-sustaining facility [2]. This includes government contribution, private sector
engagement, and scientific support through research and mediation, in early planning phases [4]. This
research sheds light to stakeholders’ perspective and priorities, which has not been clear in prior research,
and is critical in guiding the planning of future microhub implementations.
References
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Paper. No: 25 - Planning for sustainable urban freight and the ondemand economy
Astrid Bjørgen, SINTEF/NTNU, astrid.bjorgen@sintef.no
Marianne Ryghaug, NTNU, marianne.ryghaug@ntnu.no
In the last years we see changes in consumer culture with large impacts on urban transportation and freight.
This is partially related to the advance of information and communication technologies that have pushed
more and more people to choose to shop on-line (Comi and Nuzzola 2016). Lately, due to the corona-virus
the use of online shopping has increased even more, with Norwegian transport companies reporting to have
increased their deliveries to Norwegian homes by 100%.
These changes in consumption patterns not only have large implications for production of goods and
services and the supply chain. They also have significant impact on urban freight and last mile services
(Bjerkan et al., 2020), the spatial organization of transportation and sustainability, as purchases have to be
delivered to the end customer (e.g. at homes or pick up points) (Bjørgen et al., 2019). Through delivery
tours that often is not optimized, in more fragmented delivery systems, and with higher delivery frequencies
of smaller order (Henriksson et al., 2018) increases the last mile activities and pressure on the urban space
(Wygonik &Goodchild 2018; Visser et al., 2014). Thus, one finds that there is a rapid growth of urban
freight transportation going on in many cities due to changes that are occurring in the supply chain (e.g.,
just-in-time, home deliveries, and e-shopping) that produces more deliveries and more light goods vehicles
in urban and residential areas (Russo and Comi 2016; Larsen and Woensel 2019).
Two of Norway´s biggest cities, Trondheim and Oslo are no exception: while general person car use is
going down, the number of light goods vehicles continue to increase. The increase of number of vehicles is
not only unwanted because it contributes to climate gas emissions and congestion; it is also problematic as
it increases the pressure on already packed urban areas competing with pedestrians, cyclist and public
transport for space and time (Browne et al., 2017; Petterson et al., 2018).
In this paper we focus on the changes in consumer culture and the impact on urban freight; we ask how
governing bodies like municipalities and planning authorities prepare, together with private actors, for
increased freight transport in urban areas. We ask what is being done to try to curb the number of light
goods vehicles in urban environments and how better urban freight planning with increased communication
and collaboration between private and public actors might contribute to more sustainable urban freight.
The paper is based on qualitative interviews with logistic operators, receivers and urban planners in addition
to data from smaller samples on travel behavior and data from freight companies distributing Trondheim
and Oslo.
We find that stakeholder engagement is rarely practised in urban collaborative planning. However,
participation is considered important by the private stakeholders, being able to follow up implemented and
specific solutions. Earlier integration of freight considerations has to be required to ensure sustainable
freight systems in the urban environment. All to improve the planning processes at local level adjusted to
the local context and other ongoing processes.
Insights from this analysis may be used to develop better planning tools for integrating urban freight into
city planning to utilize capacity and manage availability in urban areas.
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Paper. No: 94 - Zero emission zones for urban freight transport in
2025 - What will it logistically entail?
Bram Kin, TNO, The Netherlands, bram.kin@tno.nl
Hans Quak, TNO, The Netherlands, BUas (Breda University of Applied Sciences), The
Netherlands
Janneke de Vries, TNO, The Netherlands
Purpose
In the Netherlands, the aim is to implement zero emission zones (ZEZ) for urban freight in 32 cities by
2025. Whereas some vehicles are slowly being replaced by zero emission ones (Schliwa et al., 2015), a
large scale decarbonization of vehicle fleets is not possible due to the lack of available alternatives and high
costs (Quak et al., 2016). Rather than replacing vehicles one-to-one, concepts that allow decoupling
between transport towards and within cities must be considered. In addition to the widely studied urban
consolidation centres, concepts include network cooperation, using efficient networks of last mile service
providers and allocating time windows to customers to increase delivery efficiency (Kin et al., 2018; van
Duin et al., 2016). In this study, we determine the number of commercial trips that are affected by the
implementation of a ZEZ in the city of Rotterdam in 2025 (which is planned to be roughly twice the size
of the current low emission zone). Based on this analysis, we examine the effects of various ZE and
decoupling solutions for the urban freight transport trips in Rotterdam for the various city logistics
segments.
Research approach
Various data sources, including Rotterdam’s traffic model and ANPR scans, are used to estimate the total
number of freight trips and related kilometers in 2025. These are subsequently allocated over different
logistical segments. Hereafter, we examine the effects of a ZEZ on trips and kilometers after the
implementation of various concepts, based on findings from various real life implementations.
Findings and originality
Results show that on a daily basis in 2025 more than 80,000 van and 13,000 truck trips are going to be
affected by the ZEZ, varying from construction logistics, retail and horeca deliveries, to service and wastecollection trips . For each segment specific solutions result in different vehicle kilometers reductions by
reorganizing routes by allocating time windows, delivering to micro consolidation points within the zone
such as lockers, a modal shift to cargobikes and bundling outside the zone. Kilometers outside the zone
slightly increase.
Research impact
Even though the implementation of ZEZ’s is planned, there are no studies that assess the logistics impact
of this comprehensive measure. This study shows that segmentation in urban freight transport data is key
as different segments (e.g., parcel, waste, retail distribution) have different requirements with regard to type
of shipment, vehicle, number of stops, etc. (see Quak et al., 2018). This study shows the effects by
combining a modelling approach with findings from case studies and the solution space to comply to the
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ZEZs from a logistics’ perspective.
Practical impact
This study’s results give a first indication of the task that lies ahead of different stakeholders in urban freight
transport with the future implementation of a ZEZ. It indicates how logistics operators can deal with ZEZ
by (re)organizing transport more efficiently, while transporting zero emission. The operational and policy
implications are discussed.
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Paper. No: 73 - Implications of food autonomy policies on short food
supply chains
Mathieu Gardrat, LAET, France, mathieu.gardrat@entpe.fr
Gwenaelle Raton, SPLOTT, Univ. Gustave Eiffel, France, gwenaelle.raton@univ-eiffel.fr
Florence Toilier, LAET, France, florence.toilier@entpe.fr
Purpose
The objective of this paper is to present a study on the stakes of short food supply chains (SFSC) in urban
freight, their potential for transformation and constraints in the context of policies aiming at increasing the
food autonomy of cities and reducing the environmental impact of food transport (Wallgren, 2006). In view
of the current challenges of public health, territorial equity and environment, reinforced by the COVID-19
health crisis, the objective is to understand the logistical needs of short food supply-chain operators and the
forms that tomorrow's logistics tools may take.
Research Approach
This research is based on a literature review and interviews conducted with food supply stakeholders
(producers, intermediaries, outlets). Two sub-groups were interviewed to understand two main issues:
-The actors of traditional supply chain: why do the actors of the classic supply chain (logistical service
providers) only grasp the subject very marginally? and for what reasons?
-Short-circuit players: what would be the impact of a tripling of consumption in short-circuit circuits on the
logistical functioning of existing operators?
These questions refer to the increasingly common objectives of food autonomy set by local and regional
authorities in Europe and around the world (Canfora, 2016). In addition, we also examine the question of
the impact of COVID-19 containment on the reorganisation of these short circuits.
Findings and Originality
This research proposes the construction of a review of the forms of logistic organizations in short food
supply chains. The work produced here introduces a typology of key actors and functions related to SFSC.
This classification work is accompanied by a critical review of the socio-economic and environmental
impacts of the various short supply chains. It ultimately provides a better understanding of the needs and
challenges of the different actors with regard to new forms of local food supply organizations.
Research Impact
The subject of SFSC is relatively recent and still little studied, especially in its logistical aspect, and even
more so in urban logistics. The study of this topic allows us to imagine new scenarios for logistics
organisations and urban policies. This approach refers to various urban freight modelling scenarios but also
to research related to urban planning (e.g. logistics sprawl) and the construction of public policies on urban
freight.
Practical Impacts
This work examines the practices of private operators, their constraints and needs, but also the coherence
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of public policies in relation to existing logistical and regulatory tools. The results of this study therefore
provide an opportunity to help public decision-makers identify the most promising solutions in terms of the
development of short food supply chains.
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Paper. No: 83 - Evaluation of the potential environmental impacts of
a low-emission zone
Ibrahim Savadogo, Univ Lyon, Université Lyon, France, ibrahim.savadogo@laet.msh-lse.fr
Adrien Beziat, Univ Lyon, ENTPE, LAET, France
Purpose
The purpose of this paper is to propose a methodology for ex-ante evaluation of the potential environmental
impacts of the implementation of a low emission zone (LEZ) for freighttransport. It adopts an original
methodological approach based on the simulation of traffic conditions before and after the implementation
of the LEZ. On the one hand, the approach uses tools that make it possible to reproduce fairly accurately
the conditions of urban transportin the scope concerned. On the other hand, based on interviews with the
stakeholders involvedin urban logistics, their potential reactions to the LEZ were collected and used to build
different LEZ implementation scenarios. Thus, the approach addresses the two main shortcomings of the
ex-ante evaluation methodologies for the environmental impacts of LEZs: (i) the lack of large-scale data,
(ii) the failure to take into account the potential reactions of thestakeholders involved.
Methodology
The methodological framework developed to assess the potential impacts of the LEZ is an integrated
modelling approach that involves four main steps. Step 1 focuses on estimating the total transportation
demand within the area in the form of an O-D matrix. It uses two tools: SIMBAD (Nicolas et al., 2009) for
passenger transport demand and FRETURB (Routhier andToilier, 2007) for freight transport demand. Step
2 involves the simulation of traffic conditions using VISUM software. First, the traffic conditions are
simulated as they are observed without the LEZ. This is our reference situation. In order to understand the
reactionsof the stakeholders involved in urban goods transport to a possible LEZ, we conducted about 15
semi- structured interviews with them. The analysis of the interviews led to the construction of four
convincing scenarios of reactions that may ultimately influence theeffectiveness of the LEZ. These are
mainly changes in practices involving, among other things, the pooling of vehicle fleets and the transfer of
a share of the own-account transport to third parties. Step 3 deals with the calculation of emissions. To do
this, we use the COPERTV tool (Ntziachristos et al., 2009) to calculate various types of pollutants. The
vehicle fleet used is the one built from the recent urban goods movement surveys carried out in Bordeaux
in 2013 for the development of the environmental module of the urban logistics simulation tool SILOGUES
(Van et al., 2016). Step 4 concerns the monetarization of emissions based on the European guideline on the
external costs of transport (Van Essen et al., 2019). This resultsin a social environmental cost for each of
the scenarios which is compared to that of the reference situation.
The case study is the LEZ of the metropolis of Lyon. It covers 62 km², i.e. 2% of the territory of the Lyon
urban area, but accounts for 36% of the population, 43% of jobs, 41% ofestablishments and 35% of goods
delivery and collection operations.
Expected results
In terms of results, Scenario 1 will estimate the maximum environmental impact that could be achieved
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with the SEZ. The other three scenarios will give an idea of how this impact could deviate from its
maximum level, taking into account the different potential reactions ofstakeholders to the LEZ.
In sum, our results will give an indication of what can be done to improve the effectiveness ofthe Lyon
LEZ. This is both a theoretical contribution for research and a practical one for decision making.
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Paper. No: 71 - Zero emission city logistics for longer trips –
including fast charging in parcel delivery operations
Hans Quak, TNO, The Netherlands, BUas (Breda University of Applied Sciences), The
Netherlands, hans.quak@tno.nl, quak.h@buas.nl
Tariq van Rooijen, TNO, The Netherlands, tariq.vanrooijen@tno.nl
Meike Hopman, TNO, The Netherlands
Purpose
Dutch cities strive for zero emission city logistics (ZECL) by 2025 (GDZES, 2019), (Klimaatakkoord,
2019). The ZECL ambition contributes to improving the local air quality in the city by reducing city
logistics’ local pollutants and the reduction of the freight transport’s carbon footprint. Achieving ZECL by
2025 will be a big challenge for logistics operators, especially as the most obvious ways to do it, i.e.
electrification of the UFT fleet, is not straightforward. First, the one-to-one replacement of the existing
diesel fleets with zero emission (ZE) vehicles is expensive. Second, it is also questionable whether enough
OEM-produced ZE vehicles (currently mainly retrofitted battery electric vehicles are available) will be
available in time, considering the replacement cycles of existing fleets. Although, the operational
experience with ZE is increasing, these vehicles are mostly used for roundtrips planned with fewer distance
than the battery ranges allows for (FREVUE, 2017). In order to achieve ZECL, it’s necessary to be able to
make longer trips as well. To experiment with this we started a project called FLEX EV where a fast
charging station for vans and trucks is developed and where operators (among others DHL) reserve timeslots to charge, so that it fits in their operational planning – and the (limited) range of the e-vans does not
restrict the operators’ operations.
Research approach
With a smart mix of opportunity charging and overnight charging, the limited range of e-vehicles does not
have to be a barrier for the development of a fully electrified distribution system in costs and operations.
We develop a way to combine the charging strategy with the logistics planning in practice (in Rotterdam).
This requires the development of a fast charging station, the use of a large e-fleet (over 40 vehicles) and a
reservation system for the charging station, so that it can be tested for the impact on business operations
(i.e. logistics operators’ and charging infrastructure provider’s). All elements are monitored (during
development and first years of usage).
Findings and originality
The fast charging station and the reservation system are operational (since Q1, 2020) and most e-vans are
running. We present the first monitoring results of the vehicles, the charging station, and the lessons of
designing and implementing. The preliminary results show that is possible in reality to make longer trips
using this charging strategy.
Research impact
The hypothesis is that this integral (applied research) approach leads to a lower TCO, due to: the ability to
drive more kilometers per day, limited investment in the charging infrastructure station as it is shared, use
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of smaller batteries once operators are used to fast charging. The impact will be a further and faster
upscaling of ZECL.

Practical impact
As a result of this charging strategy it is expected that the TCO of the electric vehicle decreases, the effective
range increases, which together makes is an serious alternative for the current diesel-based system. This
research shows how a further uptake of electric vehicles for freight delivery can be achieved as more
logistical companies can adapt their planning and start using electric vehicles with comparable charging
strategies, where range is no longer a barrier.
References
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Paper. No: 69 - Determinants of the food supply in urban areas by
Light Goods Vehicle (LGV)
Anaëlle Pitoiseta, LAET - Transport, Land Use and Economics Laboratory,
anaelle.pitoiset@entpe.fr
Florence Toiliera, LAET - Transport, Land Use and Economics Laboratory
Purpose
Faced with multiple environmental, nutritional and health concerns at different scales, food demand is
changing, with consequences on transport demand in urban areas, especially for deliveries. Thus,
understanding the logistical organizations implemented for urban food supply should make it possible to
identify the levers on which it is possible to act in order to direct these evolutions. In this framework, the
analysis of flows carried out by Light Goods Vehicles (LGVs), i.e. vans of less than 3.5 tons, is particularly
interesting given their pre-eminence in cities (Visser et al., 2017) and their increasing use in connection
with the development of e-commerce (Allen et al., 2018).
Research Approach
The analysis of the international literature identified a certain gap in knowledge of food supply by LGV,
particularly for sectors of activity that do not obviously generate food flows. In an attempt to fill this gap
and deepen the knowledge on small trade, the Urban Goods Movement Surveys (UGMS), carried out by
LAET in the Paris and Bordeaux conurbations (Bonnafous et al., 2016) between 2010 and 2013, are being
used. They provide a detailed characterization of:
• profiles of economic activities that receive or dispatch food (type, size and location of the
establishments),
• pick-up/delivery operations (type of operator involved, time, duration, type of vehicle, nature of
the goods, packaging, weight)
• vehicle routes (number of stops, activities served, distances travelled)
This information allows the construction of a typology of logistics organizations associated with B2B flows
carried out using LGVs. To this end, an analysis by components and clusters will be carried out. In addition,
the use of the Deferred Purchase and Reception (DPR) survey (Gardrat et al., 2016), carried out by LAET
in the Lyon urban area between 2017 and 2018, will make it possible to complete this analysis by integrating
B2C food flows, by determining the profile of households that are subject to food product operations and
to characterize them in terms of frequency and reception mode in particular.
Findings and Originality
The urban food transport system is complex and fragmented, with a multitude of actors and a heterogeneity
of foodstuffs whose frequency, mode and size of delivery differ from one type to another (Fancello et al.,
2017), requiring different logistical organizations.
These flows account for 17% of urban goods operations in the Bordeaux area and are not limited to the
HORECA sector and the food trade generally taken into account in studies. They generate an important
diversity of logistics organizations, from the most optimized to the least optimized. This work presents a
classification of tour profiles involving food products according to their respective weight in urban flows.
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Research impact
This work is part of a larger research project “Prospective simulation of the food system and its carbon
footprint project”, which aims at building different prospective visions of the food system. Considering
food flows by LGV will contribute to the modelling of these scenarios and their environmental assessment
and will also enrich the Freturb model (Toilier et al. 2018).
Practical impact
Based on the identified practices, public policy recommendations will be given to promote a more
sustainable urban food transportation system.
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Paper. No: 53 - Linking an empirical multi-agent model with a
detailed agent-based simulation to reproduce complex scenarios of
urban freight transport: the case of last-mile parcel deliveries
Michiel de Bok, Delft University of Technology, The Netherlands, Significance, The
Netherlands, m.a.debok@tudelft.nl
Michela Le Pira, Delft University of Technology, The Netherlands, University of Catania, Italy,
mlepira@dica.unict.it
Lóránt Tavasszy , Delft University of Technology, The Netherlands
Bilge Atasoy, Delft University of Technology, The Netherlands
Koen van Duurling, Delft University of Technology, The Netherlands, Significance, The
Netherlands
Increase in city population and the fast growth of e-commerce over the past decade has led to an
unprecedented rise in the delivery of goods and parcels in urban areas, causing major transport externalities.
In The Netherlands, zero emission zones (ZEZ) are important policy measures to reduce emissions of lastmile urban deliveries. This goes hand-in-hand with the implementation of new services, using urban
consolidationcentres (UCC) and ZE-last-mile solutions. Data and models are fundamental to make forecasts
about the possible effects of new policies. However, a complex environment characterizes urban freight
transport withmultiple interacting actors with different objectives. In this respect, even if empirically based,
models often fail in considering the dynamics of social interactions among the different actors that can have
an influence on decisions and on the outcome of scenarios.
This paper aims at filling this gap, by proposing the integration between an empirical multi-agent model with
a detailed agent-based simulation to reproduce complex scenarios for last-mile parcel deliveries.
The so-called MASS-GT model (de Bok and Tavasszy, 2018) simulates urban freight trips in the
Netherlands, and it is based on a large dataset of truck trip travel including information on vehicles, routes,
and shipments carried. It consists of a strategic and a tactical module, simulating different logistic choices,
from the formation of individual shipments to disaggregate choices for tour formation, vehicle type and
time of day. The model is multi-agent since it considers multiple agents with heterogeneous preferences so
to simulate differentiated responses to new policies. However, agents make their choices independently and
do not interact. Combining these descriptive static layers with a more dynamic approach will allow the
dynamic simulation of agent interaction. This is particularly relevant when considering fragmented last-mile
deliveries, like parcel deliveries. A more detailed agent-based model (ABM) has been built with this
purpose. ABMs are widely used to both reproduce transport problems and mimic dynamic stakeholder
interaction (Marcucci et al., 2017; Anand et al., 2019). The ABM is implemented within NetLogo
(Wilensky, 1999) and uses data and simulation results from MASS-GT as input. The model is able to simulate
different policy scenarios considering trade-offs between service cost and its efficiency (e.g. customer
satisfaction). The case study is Rotterdam, where scenarios based on a ZEZ with UCC have been simulated.
The presented approach is a way forward to implement a specific agent interaction in a large-scale simulation
model. Besides, the scope and empirical foundation of a dynamic ABM is increased by the integration with
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a large-scale static multi-agent model, with the possibility of feedbacks between the two layers.
The static multi-agent simulation provides valid estimates of the changes in urban trip patterns, while the
dynamic ABM simulation predicts behavioural responses and levels of satisfaction from different new lastmile services. Therefore, policy-making can be supported with output indicators ranging from market shares
by different last-mile services, stakeholder satisfaction, and also broader impacts on transport patterns and
emission in the urban agglomeration.
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Paper. No: 111 - Designing smart loading zones
Juan Pablo Castrellon, Chalmers University of Technology, Sweden, Universidad Nacional de
Colombia, Colombia
,
Iván Sánchez-Díaz Chalmers University of Technology, Sweden
Purpose
Urban space is often provided for freight operations in the form of (un)loading zones (LZ). City authorities
have the challenge of gaining knowledge about LZ utilization by using technology implementations and
enforcement practices to capture parking behaviors. Otherwise, the lack of this knowledge could produce
inefficiencies in the provision and management of LZ with negative impacts on mobility, urban space use
and supply chains efficiencies. Since smart LZ evoke the involvement of technology and data into the
planning and management of this type of transport infrastructures, there is a promising research field for
designing analytical frameworks that shape dynamic and user-oriented decision-making processes. This
paper studies the potential of data science tools for enhancing the design of LZ in urban contexts. This
research aims at answering the following questions: i) what decisions and design factors are required when
designing smart LZ? ii) what type of data and how their analytics can support these decisions? iii) what are
the potential policy implications of using data science for LZ design?
Research Approach
This paper aims to deploy the elements that a holistic framework should have for Smart Loading Zones
design based on the case study of Vic in Spain and quantitative analytics. The authors used data from
Parkunload®, a tech-based company that implements Internet of Things concept to control parking
conditions in restricted parking areas. The methodology includes the definition of the number of LZ for the
study area with the use of the clustering technique k-means++, followed by the identification of optimal
location – allocation of LZ, using stochastic linear programming, based on establishments locations,
walking distances and freight demand. The authors conducted a qualitative assessment of stationary
technologies that capture the data needed for the replication of the analytical methods in other areas of the
case study or even other cities.
Findings and Originality
The paper meets demand on the lack of methods for supporting freight parking decisions and improving
them. The main contribution is the provision of methods and tools for designing smart LZ and the
framework for strategic decisions on freight parking based on its importance in transport activities as freight
vehicles spend 40-80% of their operational time parked due to (un)loading operations (Sanchez-Diaz et al.,
2020). In the urban freight research field, this paper moves forward greenfield analysis for LZ based on
data science tools and dynamic location-allocation of LZ based on stochastic parameters of demand along
the day, durations and infrastructure availability according to technological data collection. The proposed
algorithms complement analyses in (Kalahasthi et al., 2021) for the city of Vic using the same database and
adding a prescription approach to the descriptive and predictive ones in the paper.
Research impact
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The definition of the efficient number and locations of LZ are critical design factors for balancing urban
actors’ interests and enhancing proper use of the scarce public space. This research helps to support choices
on LZ design factors and technology that prevent cities from LZ misuse, extra operational cost for private
actors, decrease of public space needed for other purposes and greater environmental impacts.
Practical Impact
At the strategic level, this research provides insights for policymakers to make decisions concerning LZ
design coupled with the evaluation of stationary technology (sensors, cameras, among others) that can serve
for monitoring and management purposes. The proposed tools help cities avoiding the undesirable outcome
of low impact generated by big investments in technology and infrastructure. The framework closes existing
practical gaps by including not only standards and guidelines but also technology assessments, big data
analytics applications and evaluation metrics.
Keywords: Smart Loading Zones, Data Science, Urban Freight Parking, Last mile deliveries, Loading
Zones management.
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Paper. No: 95 - Cost Model to compare different last mile parcel
distribution services
Sophie Gohde
Jan Dünte
Lars-O. Gusig
Purpose
The “last mile” is the most expensive part of the delivery service. About 50% of the costs are accrued there.
Effects of traffic jam, missing parking spots, and absent consumers impairs the delivery process and efforts
new delivery strategies.
For CEP suppliers’ new concepts for the last mile delivery are a big opportunity. But before a new concept
is put into practice the cost modelling to define the return of investment as a key value is necessary. The
advantage of the preventive cost modelling helps to compare concepts and allows value changes to reach
economy efficiency.
Research approach
As part of a research project “USEfUL” in the city of Hannover a cost model including the distribution
process is necessary. With that information a current state of the costs of the parcel delivery is modelled
from an online order to the delivery. Then, all costs are cut off which have not affected the last mile delivery.
In addition to the cost model of Gevaers et al., the last distribution centre is included to make a greater
variety of concepts more comparable. All costs are divided into two main types of costs (figure 1).

Figure 1: Overall cost model
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With the implementation of all important types of costs and the parameters which are calculated from the
information given from companies or city administrations such as used trucks, driven kilometres, and
number of distribution centres an outlook can be given about the profitability assessment. All the
calculations are based on Anylogic and Excel tools.
Findings and originality
As seen in figure 2 the only concept that can reduce the total costs in this research is the “pick up station”
concept. About 4000 euros per day can be saved. All other concepts increase the costs (micro hub) or let
them remain static (white label). The figure shows a subset out of 70 combined scenarios.
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Figure 2: Last mile costs
Certainly, the cost model can give indication for a city administration how to subsidise innovative concepts
that can improve important aspects like emissions or usage of space.
Research impact
During the modelling it has been important that the model can be used for other implementations. For
further research more detailed input information from the companies and city administration is desirable to
improve the data and to generalise the model. The lack of data is also a problem in other cost models as
described from Moder. The output values are more accurate because of the simulation tests.
Practical impact
The project USEfUL is going to create a tool to simplify decisions about new logistic concepts. First
applications in living labs like “Linden Nord” tries to collect data about the acceptance of the delivery with
bikes and micro hubs.
With a detailed cost model an accurate forecast can be given to confront and inform companies and city
administrations before the execution of a project. Early transparency is important to make sure that after a
test phase the projects can be integrated into the everyday life. With the comparison of emissions and costs
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further regulations due to the climate goals of the European union can be taken into account.
Sources
Roel Gevaers, Van de Voorde, Vanelslander (2014): Cost Modelling and Simulation of Last-mile
Characteristics in an Innovative B2C Supply Chain Environment with Implications on Urban Areas and
Cities, University of Antwerp, Elsevier Ltd.
Brabänder, C (2019): Model-Based Decision Support on the Last Mile of Distribution Logistics, Universität
Regensburg
Moder, Norman (2009): Standard-Vorgehensweise zur Analyse und Optimierung der Distributionslogistik
im Bereich Business to Consumer, Technische Universität Ilmenau
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Paper. No: 107 - Categorization of Urban Freight Transport
Concepts and Policiesaccording to their Sustainability Performance
Claudia Andruetto, KTH Royal Institute of Technology, Sweden
Jonas Mårtensson, KTH Royal Institute of Technology, Sweden
Anna Pernestål, KTH Royal Institute of Technology, Sweden
Problem
Urban freight transport and logistics bring a significant burden to cities, and the system of today is deemed
unsustainable. The number of freight vehicles in the city is increasing, with a prognosis of rising demand
in the near future. This will affect the sustainability and liveability of urban areas, already congested and
polluted (Gardshol, 2020; Gatta et al., 2019; Kiba-Janiak, 2019; Muñoz- Villamizar et al., 2020; Russo et
al., 2020). A consequential research task is to systematically analyse and evaluate the impacts of logistics
concepts and policies: this work suggests a framework for categorizing logistics concepts and policies
according to their sustainability performance.
Purpose
The overall purpose of this work is to: i) systematically review existing literature on logistics concepts (i.e.
off-peak deliveries, autonomous vehicles, electric vehicles, hubs, urban consolidation centres) and policies
(i.e. demand management, traffic management, tolls, special planning) that affect urban logistics systems;
ii) classify the interventions (defined as both concepts and policies) based on key performance indicators;
iii) analyse their sustainability impact.
Research Approach
A literature review is carried out as an exploratory methodology. It is limited to the latest publications (from
2018 onwards) collected systematically through keyword searches and snowballing. A methodology for
measuring the sustainability of each intervention is designed. This is done by gathering key performance
indicators (i.e. greenhouse gases emissions, congestion, fixed costs, delivery time) in the literature and by
collecting the knowledge of experts in the field through workshops and interviews. A framework is created
in the form of a matrix (Figure 1) that provides a visualization of the results, enabling a high-level view of
the possible interventions and how these affect the system.
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Figure 1 - Graphical representation of the concepts and policies matrix.
Findings
An overview of the literature collected is presented, focusing on the motivation and key findings.
Preliminary analysis shows that drivers for the research papers can be categorized into two potentially
conflicting groups: i) to achieve a sustainable system from an environmental and social perspective; ii) to
improve customer satisfaction and optimize cost functions, through a company- oriented and business
perspective. A similar challenge can be seen in policy design: the inclusion of different stakeholders is a
key aspect in the process, but it represents a difficulty due to their diverging interests. Moreover, this
exploratory review aims to classify concrete concepts and policies in terms of their impact on key
performance indicators specified in the methodology.
Research and practical impact
The framework enables stakeholders to understand how a sustainable urban freight transport system can be
defined and what interventions can be effective in achieving sustainability. The matrix, as a visualization
tool, enables a system-level perspective and gives an overview of the system. Furthermore, this work will
be used as a starting point for the implementation of a system dynamics model (Abbas & Bell, 1994;
Sterman, 2001), aiming to capture the dynamics occurring in the system when introducing the different
interventions.
References
Abbas, K. A., & Bell, M. G. H. (1994). System dynamics applicability to transportation modeling.
Transportation Research Part A: Policy and Practice, 28(5), 373–390. https://doi.org/10.1016/09658564(94)90022-1
Gardshol, A. (2020). E-barometern Q2 2020—PostNord i samarbete med Svensk Digital Handel och HUI
Research (2020 Q2; e-barometer, p. 34). PostNord.
Gatta, V., Marcucci, E., Nigro, M., & Serafini, S. (2019). Sustainable urban freight transport adopting public
transport-based crowdshipping for B2C deliveries. European Transport Research Review, 11(1), 13.

The 4th VREF Conference on Urban Freight

200
https://doi.org/10.1186/s12544-019-0352-x
Kiba-Janiak, M. (2019). EU cities’ potentials for formulation and implementation of sustainable urban
freight transport strategic plans. Transportation Research Procedia, 39, 150–159.
https://doi.org/10.1016/j.trpro.2019.06.017
Muñoz-Villamizar, A., Santos, J., Montoya-Torres, J. R., & Velázquez-Martínez, J. C. (2020).
Measuring environmental performance of urban freight transport systems: A case study.
Sustainable Cities and Society, 52, 101844. https://doi.org/10.1016/j.scs.2019.101844 Russo, F., Calabrò,
T., Iiritano, G., Pellicanò, D., Petrungaro, G., & Trecozzi, M. (2020). City Logistics
Between International Vision and Local Knowledge to Sustainable Development: The Regional Role on
Planning and on Public Engagement. International Journal of Sustainable Development and Planning,
15(5), 619–629. https://doi.org/10.18280/ijsdp.150504
Sterman, J. D. (2001). System Dynamics Modeling—Tools for learning in a complex world. The Regents of
the University of California.

The 4th VREF Conference on Urban Freight

201

Paper. No: 17 - Assessment of Rail-Road Freights Competitiveness
and Capacity for effective urban supply chain distribution in Lagos
megacity, Nigeria.
Giwa, O.M., Lagos State University, Ojo
Olorunnimbe, R.O., Lagos State University, Ojo
Effective urban transportation no doubt serves as engine room and catalyst for driving national socioeconomic development. Inter/inter-city public transportation essentially serves the passengers and freights
logistical needs in the daily commuting, agricultural, manufacturing, construction, oil and gas sectors of
national production and consumption activities. However, meeting the daily commuting and freight needs
of Lagos megacity in an efficient, timely and sustainable manner has been the major challenges of achieving
the city transport logistics and supply chain management for sustainable socio-economic development in
Lagos. Importantly, efficient inter/intra city transportation relies on local, regional, national and
international transport systems and is increasingly adopting intermodal and multimodal solutions. It is
against this backdrop that this study will undertake the assessment of rail-road freights competitiveness and
capacity for effective urban freight distribution and supply chain management in Lagos megacity. Due to
paucity of research on rail-road freight effectiveness in the study area, information on the characteristics
of rail freight and supply chain operations will be collected from both the Nigeria Railway Corporation
and the freight carriers association with the aid of structured questionnaires. While information on the
road freights will be collected at major freight vehicles depots or operational points of trucks/lorries within
and in the immediate cities of influence (Ogun and Oyo) around Lagos for analysis and as the scope of the
study. Also, clustered, stratified and purposeful sampling techniques will be adopted for the study.
Descriptive and inferential techniques will be used for data analysis while results will be presented using
frequency tables, graphs, charts and maps. The findings are expected to provide explanations on the
peculiarity of rail-road operations and their cost utility functions in the study area compared with other
areas of Nigeria and whether the policy trust of the draft national transport policy will enhance positive and
productive rail-road freight competitiveness for sustainable socio-economic development of Nigeria. The
study recommend among others on the appropriate measures needed to be taken to enhance competitive
efficiency of the rail transport in freight business and the policy adjustment needed to achieve equitable
and efficient multimodal freight transport in Nigeria national development. As well as the need for the
revival and internalization of the rail system into major production and consumption zones of Nigeria
cities to enhance efficient movement of freight in the country at large.
Keywords: Effective urban transport, freight logistics, transports Policy, Rail-road competitiveness &
supply chain management.
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Paper. No: 19 - LastMileTram: Empirical Research on the Usage of
a Cargo Tram – Case Study Frankfurt/Main (Germany)
Silke Höhl, Frankfurt University of Applied Sciences
Andreas Gilbert, Frankfurt University of Applied Sciences
Prof. Dr.-Ing. Petra Schäfer, Frankfurt University of Applied Sciences
Prof. Dr. Kai-Oliver Schocke, Frankfurt University of Applied Sciences
Purpose
The courier, express and parcel (CEP) industry has experienced a strong increase in delivery volumes in
recent years. It leads to an increasing traffic. Consequently, CO2 emissions in urban areas are risingas well.
In order to relieve inner cities of both emissions and traffic, all modes of transport in a city have be used to
the same extent. For this reason, the integration of a cargo tram into the delivery of parcels by CEP
companies was examined using the example of Frankfurt/Main, Germany.
Research approach
Various research methods were used. Expert interviews were conducted to identify the opportunities and
risks as well as criteria and requirements for the implementation of a cargo tram. A pilot test determined
the technical feasibility. With the help of a location analysis the existing tram infrastructure was examined
with regard to possible transfer stations. A possible route concept was elaborated. A standardised transport
box, especially for transport in a cargo tram, was developed using the criteria and requirements determined.
Based on the route concept, costs were developed for two scenarios: the already existing conventional
delivery of parcels by van and the planned delivery by LastMileTram. The CO2 emissions were calculated
for both scenarios as well.
Findings and Originality
The pilot test has shown that from a technical point of view it is possible to integrate the tram into the
delivery of parcels. Developed criteria to evaluate stations include, for example, short loading and
unloading times with suitable transport units. Especially tram depots, turning loops and sidings are suitable
for this. Requirements have also been established for standardised transport boxes.
These include: Compatibility with the tram and current cargo bicycle systems. In addition, the transport
boxes should be easily lockable, weather-resistant, rollable and safe against vandalism. Based on these
requirements, transport boxes were developed and prototypes were produced. The calculations of costs and
CO2 emissions have shown that 89 delivery vans in Frankfurt/Main can be replaced by 223 transport boxes
every day. On average, a transport box contains 60 parcels. A cargo cyclist can deliver three transport boxes
daily. In comparison to a delivered package by conventional van, which costs 1.62€, a parcel delivered by
LastMileTram costs €1.89 on the last mile. However, it could be shown that daily 57% CO2 emissions can
be saved by using a LastMileTram.
Research and Practical Impacts
The research results show approaches for the systematic investigation of the use of a freight tram for delivery
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of parcels on the last mile. The established criteria and requirements at stations for handling transport boxes
are transferable. Thus, a location analysis can be carried out in any city. The requirements for standardised
transport boxes could be realised in a first prototype and form the basis for further development. The cost
calculation serves both CEP and transport companies as an estimation of the arising costs and can be further
calculated. Especially the calculation of CO2 emissions can support cities in the development of master
plans for the sustainable management of inner-city transport.
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Paper. No: 49 - Factors influencing Active Transport (AT) to school
for 10 – 12-year-old children in Nairobi City County, Kenya
Sylvester Hayker, The Technical University of Kenya, Kenya, sylvester.hayker@tuenya.ac.ke,
hayker2@gmail.com
Everlyne Amile Okubo
Caleb Mireri
Lucy Joy Wachira
George Evans Owino
Geetam Tiwari, Winnie Mitullah
Vincent Onywera.
Background
There is current shift by governments to achieve a sustainable and integrated urban transport system. There
is evidence that non-motorized transportation also known as active transportation has several health and
environmental benefits including improved bone density, muscular strength, improved cardiovascular
capacity and clean air. Purpose: The study sought to determine the factors that affected children’s use of
Active Transport (AT) mode to school in Nairobi City County. Methods: Data was collected from a sample
of 352 children of ages 10 – 12 years old as part of the Physical Activity and Active Transport (PAAT)
project. Barriers to AT for the children was assessed using questionnaires. Results: There was no marked
effect from environmental factors to AT mode choice among children in Nairobi as majority 242 (68.9%)
recorded high rate of AT compared to only 3 (0.9%) from the same category recording low rate. Safety
factors were noted to have minimal effect on AT given the relatively higher rates of AT 211(60.1%),
122(34.8%) moderate rate while only 18(5.1%) low rate of AT. Psychosocial factors had an effect on the
children’s rate of AT noted from higher scores in moderate active transport rates 259 (73.6%) with very
few children recording high AT rates 46 (12%). When the barriers (environmental, psychosocial and safety)
were considered, there was statistical significant difference (p=0.001) among children’s rate of AT in rural
parts of Nairobi city county. Research Implications: the current study established that the state of Nairobi
City County’s transport infrastructure does not encourage AT. Children in low social economic status
(LSES) regions of the county still record high AT rates on the face of environmental, psychosocial/planning
and safety barriers inherent. It is therefore imperative that the county managers embrace a Transit-oriented
Development (TOD) Standard approach to achieve the Sustainable Development Goals (SGDs). The study
team recommends further research focusing particularly on the effect of urban freight on children’s
transport mode choices to school and other destinations. Practical Implications: The research team
recommends that Nairobi City county planning department develop policy paper on modification of current
active transport infrastructure to be children friendly with regard to introducing traffic calming measures
as well as introduction of bollards to keep off motor vehicles hence enhance safety.
Keyword: Non motorised transport, walking, cycling, active transport
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Paper. No: 64 - How do cities handle urban logistics issues and
requirements in their land use planning? Empirical evidence from
Norway
Yngve K. Frøyen, NTNU, Norway, yngve.froyen@ntnu.no
Astrid Bjørgen, SINTEF, Norway, astrid.bjorgen@sintef.no
Kelly Pitera, NTNU, Norway, kelly.pitera@ntnu.no
Background and purpose
The purpose of this study is to investigate how city logistics issues and requirements have been considered
in practical land use and site planning. The ongoing processes of urbanization ignite land use conflicts and
increases competition for street space and accessibility. Freight deliveries contend with other urban
functions and at the same time urban planning strategies are invoked such as infill policies, restrictions on
car use, limitations in parking capacity and promotion of public transport in general. In addition, expanding
e-commerce and home deliveries is changing transport demand, thus increasing the need for public
load/unload points, loading docks, freight bays or other physical or regulative solutions. In an urban
environment, these kinds of measures call for physical planning, that is allocation of space and time, as well
as distribution of access, and facilitating safety.
This raises questions such as: How are these requirements handled in real world planning? In what way can
we see municipalities planning for freight on practical levels through land use and zoning plans? How are
local authorities seeking to integrate freight in the design of urban space?
Research approach
The project is primarily a document analysis, based on several plans sampled from selected Norwegian
urban areas, supplemented with in-depth interviews with planners who have experience with these issues.
The analysis is exploratory, with emphasis on quantitative investigation of the collected plan material.
The selection of plans for the analysis is based on data on land use and local economic activities. Plots,
blocks or districts holding businesses or activities that need frequent or big- volume deliveries or pick-ups,
such as grocery stores, have been screened for existing plans in the planning registry or cadaster. Each plan
document was studied individually, registering and classifying all measures aimed at facilitating urban
freight and logistics, in addition to other characteristics of the plan, such as spatial features and timeline.
Findings and Originality
Although urban freight as a topic is not mentioned in planning legislation in Norway, still a significant
fraction of site plans does include such measures. Preliminary research results suggest that there likely is a
correlation between plan characteristics and spatial features and the planner’s propensity to take freight
activities requirements into account. One encouraging finding is that recent plans include measures for
freight activities much more often than older plans, perhaps indicating a breakthrough for ideas of involving
city logisticsin urban planning.
Research Impact
The research is expected to add to the knowledge about contemporary planning practices and provide
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supporting arguments for closing the current gap between the demand for urban logistics planning and
practices of planning for freight activity. Furthermore, we hope that the study of existing planning practice
will highlight the consequences of this topic being absent in the current planning legislation.
Practical impact
The research is still in an early, exploratory phase, and we expect its practical outcome to be inspirational
at this stage, by offering examples of how spatial plans relatively easy can adaptto freight issues.
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