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ADAM MILLARD-BALL
Department of Geography and School of Environment, McGill University

PEAK TRAVEL AND PEAK OIL: ALTERNATIVE FUTURES OF TRAVEL AND ENERGY DEMAND

What does the future hold for patterns of travel behaviour and transport energy
consumption? Economic models typically project continued growth in vehicle ownership,
vehicle use and overall travel demand, in line with trends from the 1970s through the early
2000s. In stark contrast, "peak oil" theorists argue that supplies of liquid hydrocarbons will
soon start to decline, precipitating an abrupt transition. | argue that neither of these
perspectives is likely to be correct. Recent experience in industrialized countries suggests
that growth in travel demand has halted. If these trends continue, "peak oil" will not be a
concern - even accounting for rapid growth in travel in developing countries. Modeling
results show that demand for oil is likely to peak long before physical supply constraints start
to take effect.

ANJALI AWASTHI
Institute for Information Systems Engineering, Concordia University

SUSTAINABLE CITY LOGISTICS PLANNING: CHALLENGES, OPPORTUNITIES AND FUTURE
DIRECTIONS

City logistics involves movements of goods in urban areas under traffic congestion and
access-timing-sizing regulations imposed by municipal administration. The importance of
sustainable city logistics is growing over the years especially with its role in maximizing
revenues for logistics operators, minimizing traffic congestion and freeing up of public space
for city residents. In this talk, we will present our researches in the field of sustainable city
logistics planning under three main areas namely location planning of urban distribution
centers, impact assessment of access-timing-sizing regulations on goods distribution in urban
areas, and evaluation of city logistics stakeholders collaboration strategies. Results of



11H30

12H00

12H30

14H00

15H00

15H30

15H30

proposed modeling approaches coupled with practical experiences will be used to bring
forth open problems, challenges, opportunities and directions for future work in this field of
research.

CLAUDE ComTOIS
Département de géographie, Université de Montréal

LA RESILIENCE DES CHAINES LOGISTIQUES DE VRAC

La gestion des risques est un élément critique des systémes portuaires. L'objectif consiste a
évaluer la capacité des administrations portuaires a s'ajuster aux changements et a réduire
les externalités négatives. D'abord, nous présentons un modeéle sur la compréhension de la
vulnérabilité des transports maritimes et des ports. Nous procédons ensuite a une
évaluation des méthodes pour mesurer et analyser la résilience. Troisiemement, nous
soulignons les principaux indicateurs de la résilience portuaire pour les chaines logistiques
de vrac.

BENOIT MONTREUIL
Département des opérations et systémes de décision, Université Laval

L'INTERNET PHYSIQUE: UN CHANTIER DE RECHERCHE EN EBULLITION VERS UNE
LOGISTIQUE INTERCONNECTEE EFFICIENTE ET DURABLE

LUNCH ET SEANCE DE POSTERS (TERRASSE FIESA)
AsSEMBLEE DES MEMBRES DU CIRRELT (sALLE PAP-2317)
PAUSE (ATRIUM PIERRE-H LESSARD)

PRESENTATIONS (SALLE PAP-2317)

ZACHARY PATTERSON
Department of Geography, Planning & Environment, Concordia University

LES RECHERCHES SUR LE TRANSPORT ET L'OCCUPATION DU SOL DANS LE LABORATOIRE TRIP

TRIP est l'acronyme anglais pour le laboratoire fondé comme partie d'une Chaire de
Recherche du Canada. L'acronyme identifie les grands thémes sur lesquels les travaux du
laboratoire se penchent : les recherches en transport axées sur la planification intégrée (de
transport et de I'occupation du sol). Cette présentation explique les projets principaux en
cours dans le laboratoire.



16H00

16H30

MASOUMEH KAZEMI ZANJANI
Department of Mechanical and Industrial Engineering, Concordia University

STRATEGIC AND TACTICAL PLANNING UNDER UNCERTAINTY IN CLOSED-LOOP SUPPLY
CHAINS: A CRITICAL LITERATURE REVIEW

The increasing interest in product reuse in recent years originates not only from the
reinforcement of environmental awareness and legislation but also from the fact that
engagement in reuse activities has been proven profitable in many cases. Nonetheless,
managers struggle how to design, plan, and control reverse supply chains (RSCs) that process
the returned product from customer, recover their value through remanufacturing and/or
material recycling, and use or sell them again. The uncertainty inherent in timing and quality
of used products in addition to the difficulty to forecast the demand for remanufactured
products represent also a significant challenge for original equipment manufacturers (OMEs)
that aim at closing their supply chains. We investigate strategic and tactical planning
problems in a reverse supply chain corresponding to durable products consists of several
collection, grading/disassembly, refurbishing/remanufacturing and material recovery
facilities. Reverse logistics network design is a strategic issue in RSC management that aims
for finding the optimal location of collection, grading, and recovery facilities. Tactical
planning in a RSC covers mid-term decisions regarding the acquisition, grading/disassembly,
and disposition (recovery) of used products. The objective in both problems is to assure the
economic viability of the supply chain while taking into account environmental issues. The
goal of this presentation is to identify and discuss characteristics of closed loop supply chains
with a particular emphasis on complicating factors inherent in the design and planning of
such value chains. Moreover, the existing gaps in the literature in addition to research
opportunities for each of complicating characteristics are also discussed.

NAVEEN ELURU
Department of Civil Engineering and Applied Mechanics, McGill University

A JOINT FLEXIBLE ECONOMETRIC MODEL SYSTEM OF HOUSEHOLD RESIDENTIAL LOCATION
AND VEHICLE FLEET COMPOSITION/USAGE CHOICES

The current paper formulates an innovative econometric framework to integrate household
vehicle ownership, vehicle type, and vehicle usage decisions with residential location
decisions of households. The model accommodates for self-selection effects in residential
location choice, wherein households choose to reside in neighborhoods and built
environments that are conducive to their lifestyle preferences and attitudes. In addition, the
model system presented offers the ability to not only model vehicle fleet composition or
holdings, but also the vehicle acquisition process itself as a function of previously held
vehicles in the household. In capturing the vehicle ownership dynamics, the model system
treats each vehicle type choice as an acquisition decision that is dependent on past vehicle
acquisition decisions. Further, the model endogenously determines the number of vehicles
chosen in a simple yet effective manner. Thus, this model provides an effective solution to
obtain a complete and accurate picture of the land use — vehicle fleet — vehicle use choices
of a household while controlling for self-selection effects in these choice processes.

In the research, we present the copula formulation and discuss in detail the residential

neighborhood choice and vehicle count by type and vehicle usage case study. The model

system takes the form of a copula based Generalized Extreme Value (GEV) based logit —
3
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regression model. Estimation results show that there is significant dependency among the
choice dimensions and that self-selection effects cannot be ignored when modeling land use
travel behavior interactions. The modeling approach offers a closed form solution to the
evaluation of the likelihood function to overcome the computational and analytical
challenges associated with estimating joint model systems. To summarize, the research
effort develops an advanced methodology that can be used to specify, estimate, and apply
travel models that simultaneously represent multiple choice dimensions. We believe that the
copula approach can provide a simple, yet effective mechanism towards incorporating
dependencies across multiple choices that were hitherto considered too complex to be
incorporated within a practical integrated transportation land-use model or an activity-based
framework.

Mikael Ronnquvist
Département de génie mécanique, Université Laval

ALTERNATIVE ENERGY POWERS SWEDEN

In Sweden, a majority of the municipalities are using district heating to provide energy to
their houses and apartments. District heating is a system where water is heated in a central
location, heating plant, and then hot water is pushed through a pipe system to households.
By using heat exchangers the hot water can be used for heating in the houses or apartments.
The fuel at heating plants can be of different kind but lately renewable forest biomass. This
fuel is carbon neutral and has less pollutants compared to most other fuels. There are very
large volumes in the supply chain and the cost efficiency of the logistic operations is critical.
Operations research provides a powerful tool to support this planning. The presentation
includes results and experiences from two large case studies from Sweden.

CocCKTAIL (SALLE PAP-1651)
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TIMOTHY SIDER
Department of Civil Engineering and Applied Mechanics, McGill University

TOWARDS A LOCAL/REGIONAL TRAFFIC FLOW AND EMISSIONS MODEL

There has been plenty of progress recently in linking traffic and emissions modeling, yet not
enough research has been conducted on the actual linkages between local and regional
models. Specifically, there is interest in whether local-scale changes in traffic and emissions
affect the regional model and vice-versa. For instance, can small interventions on the
neighbourhood level add up to major emission reductions at the regional scale? Or could the
implementation of regional policies reduce the levels of neighbourhood emissions? To
explore these questions, a regional traffic assignment model was developed in VISUM for the
Montreal metropolitan region. In conjunction, a microscopic dynamic assignment model was
also developed in VISSIM for the Plateau-Mont-Royal borough on the island of Montreal. The
traffic assignment models were linked to the emissions program MOVES, which was able to
generate emission factors based off of vehicle ownership data obtained from the SAAQ.
Interventions were then tested on the neighbourhood model, and the impact that these
changes had on emissions was measured. The interventions were then added to the regional
network to assess whether there were regional impacts on emissions.

BarouL MAHVASH MIOHAMMADI
Mechanical and Industrial Engineering Department, Concordia University

THREE DIMENSIONAL VEHICLE LOADING PROBLEM UNDER ACCESS-TIMING-SIZING
CONSTRAINTS

In this presentation, we address the three dimensional vehicle loading problem considering
the presence of sustainable freight regulations in urban areas such as access, timing and
sizing regulations. Under these regulations, only smaller size vehicles are allowed to enter
the city in restricted areas and timings for goods delivery to customers. We present a zero-
one mixed integer programming model for packing a given set of cuboid shape items into the
vehicles as per their sequence of delivery to customers. The objective is to maximize
utilization of vehicle space and minimize distribution costs under access-timing-sizing
regulations. Numerical application is provided.

SEYED AMIR H. ZAHABI
Department of Civil Engineering and Applied Mechanics, McGill University

TRANSPORTATION GREENHOUSE GAS EMISSIONS AND ITS RELATIONSHIP WITH URBAN
FORM, TRANSIT ACCESSIBILITY AND EMERGING GREEN TECHNOLOGIES: A MONTREAL CASE
STUDY

This research aims at estimating a GHG emission inventory at the household level using
disaggregate trip data and taking into account all emitting modes. The impact of urban form
(UF) and transit accessibility (TA) characteristics on household level GHG emissions is then
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quantified and compared to the impact of emerging green technologies. For a large and
representative sample of households in Montreal, trip-level GHG emissions are estimated by
combining different sources of data (origin-destination survey data, vehicle fleet
characteristics, transit ridership data, etc.) and by using modelling tools (traffic assignment
models and fuel consumption curves). Moreover, UF and TA indicators are developed and
combined to generate neighbourhood typologies. A simultaneous equation modelling
framework is then implemented to investigate the link between UF, TA and socio-
demographics with travel GHGs. This model takes into account the residential self-selection
issue. The potential impact of land use and transit supply strategies is then compared to the
potential reductions associated to emerging green technological scenarios. This is evaluated
through the modification of current fuel consumption rates at the trip level with those
provided by new technologies such as hybrid transit buses, electric commuter trains and
continuous improvement of vehicle fuel consumption rates. Among other things, we have
found that UF and TS attributes are statistically significantly associated to travel GHGs at the
household level (e.g., 10% increase in density, transit accessibility and land-use mix, results
in 3.5%, 5.9% and 2.5% reduction in GHG respectively). The elasticities are in accordance
with previous studies; however the magnitude of their effects is greater. Also, the residential
location represented by neighbourhood typologies shows an important association to GHGs.
Moreover, we can see that strategies such as increasing transit accessibility can play a more
important role than technological improvements (replacing transit fleet with electric and
hybrid transit vehicles). However, the natural trend in the car fuel economy is anticipated to
have the greatest impact on household GHG reduction (7% reduction in the following years).
According to our results, the two most efficient strategies to reduce GHGs at the regional
and household level seem to be the continuous fuel-efficiency improvement of the private
motor-vehicle fleet and the increase of transit accessibility.

SABRINA CHAN
Department of Civil Engineering and Applied Mechanics, McGill University

ANALYSIS OF GHG EMISSIONS FOR CITY PASSENGER TRAINS: IS ELECTRICITY AN OBVIOUS
OPTION FOR MONTREAL COMMUTER TRAINS?

Alternative technologies such as hydrogen fuel cells and electric-powered trains have
emerged to reduce the GHG emissions of traditional commuter rail systems powered by
diesel. Even larger reductions can be obtained with energy production from renewable
resources. This paper uses the commuter rail system in Montreal, Quebec, as a case study
for implementing alternative technologies, namely, complete electrification of the network
(only one of the existing five lines is electrified) and hydrogen fuel cell-powered trains. It is
important to note that the main source of electricity generation in Quebec is hydropower
which is offered at a relatively low cost. Several criteria were considered to determine the
most suitable alternative including GHG emissions from operation and fuel production,
operation and capital costs, and technological and commercial viability. Electrification of the
commuter rail system would decrease annual emissions by 98% which is more than 27,000
tons. The GHG reductions for hydrogen trains are lower than electric trains but still
substantial. Results also indicate that increasing ridership to full occupancy of the current
commuter rail network would not lower emissions per passenger-kilometer to the emissions
level of electric-powered trains. The operation costs favor the electrification scenario;
however, the high costs of electrical infrastructure make hydrogen trains more competitive
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since additional infrastructure are unnecessary. The cost of electrification is estimated as
$1,240.1 million which is within the $1,2-1,5 billion recently proposed by the Quebec
government, compared with $414.8 million for hydrogen trains. Hydrogen trains remain a
new and unproven technology; uncertainties associated with it should be settled before full
implementation.

CHRISTOPHER HARDING
Department of Geography, Planning & Environment, Concordia University

LES AIRES D’ACTIVITE ET LA MOBILITE DURABLE AU QUEBEC : COMMENT LA CONFIGURATION
DE NOS QUARTIERS PEUT NOUS AIDER A MIEUX RESPIRER

Basée sur une approche combinant le noyautage de variables indépendantes du cadre batit
avec un indicateur émergeant du domaine de I'évaluation de la demande en transport, notre
recherche étudie les liens qui existent entre les types de voisinages et les aires d’activité des
ménages qui s’y trouvent. Faisant appel a des données percues par le biais d'enquétes
origine destination produites au Québec, nous analysons l'impact de combinaisons
représentatives de facteurs environnementaux sur la dispersion des déplacements des
ménages, et ce dans le but de mieux comprendre quels environnements ménent a favoriser
les déplacements locaux, ainsi que les transports actifs et transports en commun.
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SOPHIE D’AMOURS
Département de génie mécanique, Université Laval

SUSTAINABLE DEVELOPMENT IN THE FOREST SECTOR

LUNCH (TERRASSE FIESA)

REUNION DU COMITE D’ORIENTATION SCIENTIFIQUE (RESERVEE AUX MEMBRES DU
ComiITE) (sALLE PAP-1216)




