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Mode  Daily Trips 
[1.000] Percent 

Subway 2,207  8.6  

Commuter Rail 627  2.4  

Bus 7,281  28.6  

Car 7,219  28.4  

Pedestrian 7,363  29.0  

Bike 156  0.6  

Other 581  2.4  

Total 25,434  100.0  

Figure 1: Daily Trip Distribution by Transport Mode in 
the São Paulo Municipality according to the Companhia 

de Engenharia de Tráfego CET (2007) 
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Background 
The transportation congestion that currently besets São Paulo is severe and 
steadily worsening. On nearly every day and for hours at a time, roadway 
traffic comes to a complete halt and public-transit systems (bus, subway, and 
commuter rail) are overwhelmed with passengers. Freight deliveries, most of 
which move by truck within the metropolitan area, slow to a crawl and arrive 
unpredictably but nearly always late. Accessibility to other forms of 
transportation, notably air and maritime modes, are also diminished owing to 
reliance on highway connections. The situation is dire and threatens to curtail 
national economic growth at a time when Brazil’s economic status is just now 
rising to meet its long-established potential. São Paulo Municipality 
contributes about 20% of Brazil’s total Gross Domestic Product (GDP), but its 
logistics costs are high, accounting for 15% of the total value added. For sake 

of comparison, costs in 
nearby Campinas, also in 
the State of São Paulo (but 
with one-fourth the 
population relative to the 
Municipality of Sao Paulo), 
expends only 10% of its 
value added on logistics 
(Alvim, 2010). 
Like most developing 
mega-cities, the 
Municipality, with a 
population presently 
numbering approximately 
11 million, has to cope with 

transportation 



diseconomies of scale, which are manifested in growing (and unacceptable) 
levels of pollution and traffic congestion. These have negated the beneficial 
effects of economic growth and reduced the quality of life in the Municipality, 
the greater region with its 20 million inhabitants, and the nation as a whole. As 
in other Latin American cities, these diseconomies appear to indicate that 
both underinvestment in physical infrastructure and institutional failures to 
develop sound growth management policies undermine the gains from 
economic growth (Barberia and Biderman, 2010). 
Transportation planners are acutely aware that even though capacity 
constraints are at the heart of the congestion problem, adding more physical 
capacity rarely corrects the problem for very long unless modal shifts result in 
greater system-wide efficiency. Merely adding physical capacity only provides 
temporary relief that quickly decreases as individuals and businesses respond 
by increasing trip frequencies and putting additional vehicles onto the roads. 
This reverses the effect of having greater physical capacity and reduces 
available resources per capita. Clearly, this is a socially inefficient solution to 
the congestion problem. In contrast, to see tangible improvement on both the 
economic and environmental fronts, the total number of vehicle-kilometers 
travelled by people and cargo need to be reduced. Such management 
changes should effectively add operational capacity to the city’s infrastructure, 
but even when additional physical capacity is warranted, this should be 
considered only in the context of improved efficiency that can brought about 
by both market and nonmarket (regulatory) policy solutions. 
In São Paulo, it is well known that urban delivery vehicles frequently have low 
load factors while transporting very low volumes, which are delivered at 
numerous widely scattered drop-off points. The many small transport 
providers rely on very old vehicles, face difficult working conditions, lack 
proper management skills, and struggle to generate revenue sufficient to 
remain going concerns. In response to this, public authorities have vowed to 
promote cross-industry collaboration to improve the effectiveness of urban 
distribution systems integrating small and medium-sized logistics operations 
in public initiatives by developing infrastructure facilities. What remains to be 
done in this regard is to find a means of implementing such a set of changes. 
This is the focus of our proposal. We believe that a comprehensive 
information management system can displace reliance on piecemeal 
approaches of regulation and skill-level improvement in the sector which, up 
until now, have resulted in “logistics sprawl.” 
The market response to weak management approaches has been to have 
new distribution locations partially displace the old, moving outward from the 
city center with the peripheral growth of new enterprises and increasing 
market opportunities there. The positive gains from having more modern and 
efficient facilities, however, have been offset by the negative effect of even 
more vehicle-kilometers traveled. 
Presently São Paulo’s traffic freight regulations concern vehicle-size, pollutant 
emissions limits, truck restricted zones (to improve safety and environmental 



 
Figure 2: Modal Split Change in Cargo 
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quality), and use-restrictions on arterial roads where truck traffic is banned 
during scheduled periods of heavy passenger-car commuting. Despite these 
measures, congestion costs remain high for residents and businesses alike 
and continue to grow. 
For passenger travel, approximately 42% of motorized trips are made by car, 
with 13% by subway, 42% by bus, and 3% by commuter rail (Non-motorized 
trips account for about 30% of the journey to work, including both walking and 
cycling).  The subway and commuter rail networks offer limited capacity, 
consisting of service networks of 75 km and 360 km, respectively.  Also, 
commuter rail traffic must share lines with freight services, with the latter often 
having priority at most times of the day.  Commuting times around the city are 
long: The daily average in-bound commuting time is around 67 minutes for 
transit trips and 31 minutes for cars and motorcycles. 
A key challenge for future growth is an efficient urban logistics system taking 
the environmental sustainability into account. To retain its present position as 
an important global economic center, São Paulo needs: 

• Increased cargo transport capacity, particularly for railroad and port 
access. 

• Logistics chains of high quality 
• Increased reliance on intermodal transport infrastructure. 

Currently, the São Paulo region logistics 
infrastructure lacks both efficiency and 
sustainable holistic integration. With a 
history of high growth without a strategic 
master plan or vision, the logistics 
industry has been unable to 
accommodate a portion of new market 
demands and challenges.  In addition to 
capacity bottlenecks and traffic 
congestion, the following environmental 
issues put stress on the metropolitan 
area:  Misdirected regulatory constraints, 
the undefined role of private 
stakeholders, and absence of information 
technology (IT) system across all 
transport modes impose constraints on 
growth and contribute to inadvertent 
bottlenecks.  This serves to frustrate 

establishment of a capable and flexible infrastructure that can cope with the 
future challenges of urban logistics. 
In São Paulo municipality, urban and transport issues are handled by three 
departments: (1) Urban Planning (SMDU –Secretaria Municipal de 
Desenvolvimento Urbano), (2) Transportation (SMT – Secretaria Municipal de 
Transportes), and (3) Roadways (SIURBS – Secretaria Municipal de 



Infraestrutura Urbana e Obras).  For the most part, these agencies have 
worked independently of one another. Within SMT, responsibility for public 
transport and traffic are assigned to two separate divisions, SPTrans for 
public transportation and CET for car and freight traffic.  In addition, because 
political and economic power are highly skewed in favor of automobile 
travelers, the CET has given priority to improving passenger-vehicle flow.  It is 
evident that the public policy decision-making process needs to adopt the new 
objective of attaining improved mobility for the entire transport system, one 
without overt favoritism for specific modes.  Creation of a logistical information 
management system will be the key activity that makes the broader objective 
feasible. 

1 Vision 
We envision São Paulo’s transportation system, both public and private, 
transforming into one that is integrated, efficient, and sustainable, so that the 
city will be recognized for these characteristics as its economic significance 
continues to grow in the Latin American region. As emerging countries 
experience great urban transformations accelerated by globalization, our 
vision is to develop and implement planning solutions for a sustainable urban 
freight and commuting system.  
São Paulo’s logistics management planners will benefit from access to new 
data, improved analytical capabilities, well-informed policy recommendations, 
and the means to gauge performance, all intended to achieve continuous 
improvement for the system as a whole.  Furthermore, São Paulo will become 
an innovator by introducing a collaborative information exchange into the 
urban logistics system, incorporating private stakeholders to enhance the 
system capabilities and eventually solve the infrastructure dilemma, by 
helping alleviate a system-wide capacity constraint.  
This will be the technological starting point for a sustainable development in 
efficient and environmentally friendly urban logistics in São Paulo. We 
therefore envision a significant improvement in the living conditions of São 
Paulo’s inhabitants and in the business environment.  
The work on the present proposal for the São Paulo Center of Excellence 
(SPCoE) has been done by researchers at Fundação Getúlio Vargas (FGV), 
Massachusetts Institute of Technology (MIT), and Technische Universität 
Berlin (TUB). This work has not only mobilized and integrated important 
municipal and international level stakeholders, but it has the potential to 
become the focal point of knowledge production dissemination for urban 
transport in Brazil and for emerging cities worldwide. 



2 Objective / Goal 
The following three objectives will enable us to achieve a sustainable cargo 
and passenger traffic system in the São Paulo Municipality (SPM). Figure 3 
maps the description that follows: 

Figure 3: Map of SPM Proposed and Existent Distribution Centers 

1. Reducing cargo and passenger transportation in São Paulo to lower 
transport costs, improve environmental quality, and enhance quality 
of life for all stakeholders in the area 
• Determine improved modal split (e.g., combination of passenger and 

freight transport), including reduced vehicle kilometers in the SPM; 
• Combine transport, inventory, warehousing, and administrative costs 

to estimate the generalized transport costs; 
• Estimate the generalized transport and logistics costs of households; 
• Identify which of these items constitute bottlenecks for the different 

sectors. 

2. Developing and implementing sustainable cargo and passenger 
transport models for the SPM 
• Develop and implement a logistics urban land-use model; 
• Adapt the System-wide Information Management (SWIM) concept, 

currently in the implementation stage for European air transportation, 
to urban logistics; 

• Complete a distribution logistics model, including the SWIM concept 
and multi-agent information exchange; 



• Formulate and implement an econometric and demographic 
forecasting model; 

• Determine optimized locations of multimodal hubs and recommend 
list of private stakeholders.  

3. Determining results and policy recommendations for the SPM  
• Contribute to the knowledge of intra-urban freight movements and its 

inter-relations with passenger travel in the SPM; 
• Determine the impact of new regulations and new public investments 

on intra-urban mobility and supply of goods; 
• Promote positive benefits on the environment, including air quality, 

public safety, and resource sustainability; 
• Recommend initiatives to foster private/public financing initiatives of 

new, efficient logistics facilities; 
• Demonstrate the economic and environmental potential of public and 

private investments in urban transport systems and infrastructure. 

3 Project Description and Problem Formulation 
The work of the SPCoE will be divided into three major activities, with the 
fundamental problem underlying all three being the improvement of logistics 
efficiency inside the SPM. As described in Section 1-Background, 
the system is presently extremely inefficient. We believe that a 
combination of modest infrastructure investments (most of which 
are presently programmed for the SPM), aided by the creation of 
a logistics  information system, will allow the SPM to handle the 
current volume of goods with reduced freight-kilometers and with improved 
scheduling reliability, with spillover benefits to other transport system users in 
the metropolitan area.  The linkages and synergies among subprojects are 
described below. To facilitate understanding, the work plan tasks are 
highlighted in boxes where the respective color identifies the task leader. 

3.1 Sub-project 1: Understanding the Interaction between 
Goods and Passenger Urban Transport 

Urban logistics costs are a function of both nonspatial and location-specific 
costs.  Among the costs without pronounced spatial variation are rolling stock 
acquisition and fuel costs.  Costs can vary significantly over space (even in a 
metropolitan area) with access costs for workers, (regardless of whether by 
public transit or private means), site-specific costs, such as terminal, control 
system, road costs, and unit-transportation costs, being the major ones. 
Understanding that location-specific logistics costs are a function of people-
access, freight-access, and land costs is the key to improving freight and 
passenger interaction and to identifying restrictions or bottlenecks on a 
systematic basis.  The result of this knowledge is that planners can find 
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efficient solutions to certain types of congestion that are sensitive to the 
economic factors that drive the system. 
Dablanc (2009) points out the following critical features that made urban 
economies in the developed countries dependent on transport systems: the 
decreasing sizes of stores’ inventory stocks (supplies arrive on a just-in-time 
basis), the increase in the number of products sold and the development of 
the service economy, demanding express transport and courier services. On 
the one hand, similar developments are expected to occur in the developing 
countries, in general, and are already occurring in São Paulo. On the other 
hand, freight-vehicle idleness always indicates the need to engineer creative 
solutions for promoting the use of full vehicles, in order to reduce transport 
costs, particularly for low-inventory-cost products. 
Despite its importance for the local and regional economy, the knowledge of 
urban freight flows within an urban area in Brazil and elsewhere continues to 
lag far behind the analysis of the movement of people. In the many studies 
that try to find ways to alleviate the ever-increasing urban problems, such as 
congestion, greenhouse gas emissions, pollution, noise and traffic safety, the 
importance of managing freight flows is not usually highlighted.  
Our study will focus on the systematization of passenger and 
freight flows generated by consumers and labor suppliers 
(workers) of each relevant economic sector as defined in the 
Passenger Origin and Destination (OD) Survey of the 
Metropolitan area of São Paulo (conducted in 1997 and 2007) and 
in the Freight Origin and Destination Survey to be conducted in 
2013. This task will involve modeling the stages of travel demand 
generation, distribution, modal split for freight and passengers 
with both aggregate and disaggregate approaches by calibrating 
the precise volume allocation and elasticity responses of the 
municipal transport system. 
Freight-transport activities are distributed in locations that have 
varying concentrations of residences, markets, and other 
businesses. One challenge faced by us in this sub-project will be 
to include land use in the travel-demand model. The interaction of 
the transport networks and the different land uses, like rent 
values, and market accessibility, determine the components of 
total logistics costs (transport, inventory, warehousing, administration, and 
terminal cost), which we will analyze. 
To combine land use with transport demand, we will develop an 
econometric forecasting model for firm and household location 
decisions. Biderman (2008) proposed such a model for the SPM. 
In this sub-project, we intend to enhance his model, partially by 
integrating the model with the transport-demand model described 
above. Each model will represent a simulation module, which will furnish 
inputs to the other modules; thus, the models have to interact until 
convergence. By making the general simulation model in modules, we do not 
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need a comprehensive model like a Computable General Equilibrium Model 
(CGE), so that an analyst can easily track activities in each component of the 
urban equilibrium. 
In addition to the freight OD database to be provided by the Municipality, we 
will complement the analysis of specific aspects of each relevant economic 
sector with ancillary surveys involving stated-preference experiments. The 
joint information gathered from revealed and stated preferences will cover 
particularities of logistical structures by economic sector and will allow us to 
conduct a proper statistical expansion for the sample universe of the SPM. 
Identifying which of the economic sectors is generating the 
increased flows, and understanding which other factors, like labor 
force, logistics, manufacturing trends, are determining the 
observed movement patterns are important steps to acquire the 
necessary knowledge of freight demands. We must solve urban 
freight bottlenecks, defined as cost components presenting 
significant variability and generating unreliability as approached in 
World Bank, 2010, Chapter D, (World Bank 2010) with sustainable 
solutions that are deemed cost effective from the social and government 
viewpoints, as well as financially feasible for private developers, equity 
funds, and financial entities. First, we need to identify if the actions or 
projects covering logistics bottlenecks yield benefits when measured 
against the required location costs involving freight logistics, passenger 
transport, and property prices. To estimate the return on investment in 
logistics facilities, we can assume such generalized benefits. 

3.2 Sub-project 2: The Role of Private Stakeholders in 
Managing Urban Freight 

A large share of freight operation in the SPM is performed by 
small and medium-sized enterprises (SME). These SMEs do not 
have a system to optimize their operation. The SPCoE will 
propose an on-line model for those SMEs to be implemented by 
the municipality. The model will combine information from all 
companies to generate a schedule that minimizes their truck-kilometers, 
consequently reducing their cost. The information shared by the SMEs will be 
used by the SPCoE to calibrate the simulation (or off-line) models. We call 
this cooperative model the "SPM Freight Information Consortium (FIC)".  
The SMEs will be attracted to contribute to the FIC because of the money 
they will save from the optimized system, based on the information shared 
among agents. The participation of the municipality is the key in this 
arrangement, because it will have the bulk of the information making it 
attractive to join the group from even in the very beginning of the FIC. The 
freight will have up-to-date information using truck and train Global Positioning 
Systems (GPS). Based on the freight and passenger origin-destination (OD) 
surveys, we will be able to build an on-line information system that will feed 
the logistic operators, the public sector, and the researchers. 
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A first step towards this on-line model is an analysis of the entire 
current existing urban logistics systems, which takes into account 
different freight characteristics, prioritization and clustering of 
freight as well as their relevance for industry sectors in the SPM. 
In addition to the main stakeholders, other relevant factors we will 
consider include Pre-Carriage, the Main Run, and the On-Forwarding 
processes. We will create and use a simulation environment for several 
optimization steps of the logistics with regard to efficiency and 
environmental sustainability. This will lead to a series of 
evaluation steps that will simulate the change of the location for 
intermodal hubs, the composition of transportation modes 
between each transport node, and the resulting capacity of the 
overall urban logistics system.  
This simulation tool will enable us to conduct short-to-medium 
term forecasting applicable to various security or traffic alternatives. In 
addition it will serve as an important validation tool of all future public- and 
government-induced infrastructure investments and relating master plans of 
the SPM. All these aspects contribute to an overall robust systems approach. 
Developing a coordinated, cross-company network-control system for 
transportation logistics is the key to improve the transparency and efficiency 
of an intermodal transport chain through a better cooperation of all involved 
actors. Advanced logistics systems require a high degree of real-time 
information exchange of stakeholders. One approach to building 
the on-line model will be the adaptation of the System Wide 
Information Management (SWIM) concept to the urban logistics. 
The system is currently used successfully in aviation, and we 
believe that this adaptation may enable the information flow that 
is required for seamless urban freight transportation and handling to work. 
Similar to logistics systems, the air transport system is also characterized by a 
high degree of interaction among various stakeholders like airlines, airports, 
ATC services, ground handlers, and regulators.  
Recent mainstream research initiatives in multi-billion dollar projects to 
enhance the Air Traffic Management across the world in the United States 
(NextGen), Europe (SESAR), and also Brazil (by DECEA) are implementing 
SWIM. The US Federal Aviation Administration highlights the benefits of the 
SWIM architecture as the standardization of collaborative information sharing. 
Thus, we expect that with SWIM the requirements of a complex and 
comprehensive information exchange between the various stakeholders of the 
air transport chain on the ground and in the air under real-time conditions can 
be met. Additionally, SWIM serves as a prerequisite for a frictionless, safe, 
and efficient traffic development with vitally increased future capacity.  
Real-time information exchange is the basis in applying efficient means of 
traffic-flow management to avoid identified bottleneck situations and 
guarantee fulfillment of end-user requirements. In addition, proven 
technologies in wireless communication like Radio Frequency Identification 
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(RFID) or Near Field Communication (NFC), also found in aviation 
applications, will bring advantages with regard to seamless 
process chains. Processes can be digitized, harmonized, and 
simplified. Further advantages of this combined technology leap 
can also be used in terms of increasing security levels within the 
transportation of goods and reduce possibilities of third-party threats.  
With the integration of the SWIM concept we can transform the 
static simulation of the logistics infrastructure into a dynamic 
system to represent an overall Urban Logistics Model (ULM), 
which can expose cargo capacities and routing optimization in 
real-time. Beyond that it can be utilized for collaboration and 
cooperation among private stakeholders to foster dynamic 
decision making, which could increase cargo capacities and 
improve the efficient utilization of transportation modes. In a reciprocal way, 
we can use the on-line ULM as an input for additional calibration of the other 
model’s parameters.  

3.3 Sub-project 3: Implementation Challenges and the Role 
of Public Policy in Managing Urban Freight  

There is no easy solution for dealing with the freight-passenger dilemma 
inside the urban areas. Regulating truck hours of operation increases the 
logistics cost of the area with a very short-lived impact on traffic. In the SPM, 
part of the solution is creating distribution centers most of which are currently 
lacking in the area. There is currently just one large intermodal logistic 
platform (which resulted from a public investment but now privately operated) 
and almost all distribution centers are private. Each chain store has its own 
distribution center and large logistic companies have medium-sized 
distribution centers. 
The SPCoE will study the creation of an integrated network of 
distribution centers using the idea (once again) from aviation of 
hubs and spoke. We believe that there is a need for three levels 
of distribution centers: large (intermodal platforms), medium 
(distribution centers), and small (mini-terminals). The intermodal 
platforms will be the hub for the distribution centers that will be the hub for 
mini-terminals that will be the hub for final consumers, such as retail and 
grocery stores. Except for intermodal platforms, any distribution center is a 
spoke for the upper level and a hub for the lower level logistic facility. 
The SPCoE will study the best location for the centers, the ideal number of 
centers by size, how to fund the distribution centers using private-public 
partnership schemes, etc.  
The overlap between cargo and commuter rail could be an 
opportunity instead of a threat. As an example, the commuter rail 
brings people from the periphery to downtown São Paulo City. If a 
cargo train leaves the last stop in the periphery at 11pm, it will 
arrive downtown around 2am. Using the period from 11pm 
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through 3am for cargo would probably have a small impact on the commuter 
rail efficiency and potentially a large impact on the distribution of goods in the 
central city. The use of the same tracks for commuting and for freight may 
allow for cross subsidies (from freight to commuter rail). The municipality may 
be able to coordinate such an investment that would considerably change the 
modal split inside the SPM. 
There is no simple way to keep logistic costs low and guaranty 
fast commuting inside the urban area. A network of distribution 
centers and a combination of large, medium, and small trucks as 
well as trains all interconnected would be able to keep the SPM 
sustainable. Trains are currently responsible for just 5% of the 
freight in São Paulo State. Considering that SPM is responsible for 50% of the 
State consumption, it plays a key role in incrementing the train share in 
logistics. The use of containers for general cargo distribution after hours is 
one promising possibility that would need serious research to make it happen.  
Large cities, such as New York or Paris, have a complex logistics system 
feeding the urban area. The logistics system in these cities has been 
developing over the last 50 years or so. The SPM will probably have a 
beltway and a ring rail for cargo that would allow for such a complex system to 
be implemented in the next 20 years. The complex system we will be studying 
in the SPCoE is actually more complex than in most large cities in the world. 
The SPCoE we are proposing is an opportunity to study ex-ante and ex-post 
the implementation of this complex network in the short term and in the 
information age. One of the main questions to be answered by the SPCoE is 
what are the causes and consequences of the (potential) implementation of 
this complex network in the next 20 years. 

4 Project Implementation and Work Plan 
To implement this project, we will work with faculty and students in the three 
universities participating in the SPCoE and with technical professionals from 
the municipality and from the World Bank. We will dedicate the first two years 
(2013-2014) to building required human and physical infrastructure. In 2013 
the OD survey will be conducted, so that we will use the first two years to 
taking the survey and cleaning the data that will represent a unique data-base 
to pursue the studies. 
The starting point of the SPCoE will be the initial meeting to be held in São 
Paulo right after funding is transferred to the institutions. At this time we will 
form the management board and further refine the work plan. In this initial 
meeting, details about the overall project plan will be discussed. Within the 
first year, we will invite the main logistic players so that they will be informed 
about the SPCoE from its very beginning. 
A relevant task for the first two years will be interacting with the main logistic 
players in the metropolitan area. Train operators might consider the possibility 
of using the overlap between cargo and commuter rail to reduce transport. We 
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will request truck companies to share part of their GPS truck information, 
which we can use for research and, at the same time, to help the logistics 
operation. Companies will be attracted to contribute to the center because 
their operation will be optimized based on the information shared among 
agents. The participation of the municipality is key in this arrangement, 
because it will have the bulk of the information making it attractive to join the 
group even in the very beginning of the freight information consortium that we 
are proposing, although we expect that the small and medium enterprises will 
be more willing to use the freight information consortium as their system for 
optimizing their operation, as discussed before. 
The identification of interfaces among the relevant public and private parties is 
crucial for the success of this project and will be pursued during the entire 
project. The evaluation of potential financial benefits in privatization or public-
private-partnership solutions, including cost-benefit analyses, will lead to 
recommendations for possible roles of selected private players that are 
sustainable and profitable in the medium to long run. The developed concept 
for cooperation of private players for infrastructure investments and 
concessions as well as the results from load factor optimization (see below) 
will give relevant arguments to define the roles of private players. In addition, 
the responsibility of private players in ensuring the relevant security (certified 
known shipper concept) and business continuity in cases of infrastructure 
outages will be analyzed. We will also consider improving logistics flexibility 
with regard to customers and service providers, e.g., the extension of 
operation times, in this context. 
The OD survey, on the one hand, is the structural source of information that 
will allow us to conduct relevant research and also to set up a base model. 
The freight information consortium, on the other hand, will have up-to-date 
information using GPS from trucks and trains. Distribution centers may offer 
additional information about loading and unloading timing, volume, etc. In 
other words, based on the OD survey, we can build an on-line system of 
information that will feed both the logistic operators and the public sector and 
the researchers. 
 In the first two years, we will also collect the main secondary data for the 
SPM. focusing on 2000 and 2010. We opt to focus on census years because 
we can have demographic and social information at a very small scale using 
census blocks. Obviously, some questions may require a longer time scale, 
but information at such a scale is scarce. One of the few surveys 
that allows for geographically detailed information on a yearly 
base is the administrative records from the ministry of labor, the 
Relação Anual de Informações Sociais (RAIS). This survey has 
annual 5-digit industry classification information at the firm level. 
The survey has information on firm location, total employment, 
and total wages. Using satellite images, we will have information on land use 
and density. During the first year, we will also interpret the satellite images for 
the baseline (2000-2010). Using the primary and secondary data, we will 
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construct a unique database to be used by all SPCoE members. We will use 
the SPCoE website to make relevant information public, respecting the 
nondisclosure characteristic of part of the information. 
In the first two years, we will analyze all transport modes (air, sea, road, and 
rail) with regard to the identification of critical and important transportation 
nodes and routes, industry sectors including prioritization of freight clusters, 
freight streams and their characteristics. Furthermore, we will study the share 
and roles of private players with existing regulations and their effectiveness. 
Another task is to take current and future infrastructure development plans 
and innovative transportation projects into consideration with regard to their 
effects on sustainability. This will serve as the overall information baseline, on 
which the other models will be built. This analysis has a value in itself 
because it defines what we are calling the "status quo" for the São Paulo 
transport system.  
The formal modeling part will start in the second and third years, but we plan 
to make a diagnosis and some financial/managerial analyses already in the 
first two years. In particular, we will start with the logistic-costs diagnosis in 
the second year. Although we will complete the diagnosis just after the OD 
data are available, there are many logistic-cost items that we can quantify 
without this information. This diagnosis will be very important for 
communicating with the logistics SMEs how much they might profit from 
joining the freight information consortium and also to the municipality to 
assess the potential reduction in logistic costs and environmental benefits of 
the logistics rationalization process.  
The same strategy for the cost diagnosis applies to the analysis of distribution 
centers and logistics alternatives. To find optimal locations for the distribution 
centers, we will need OD data, but we can study the institutional model for 
these centers (e.g., if they will be built into a public-private partnership or not; 
possible locations in terms of physical and environmental restrictions, etc.). 
We can also start discussions with the commuter rail company (public) and 
the private rail companies (focused on cargo) about sharing their tracks 
between freight and passengers; study the feasibility of bringing cargo in 
containers to the city centers, etc. 
We expect the first working papers to be published in the third year. Some of 
the students who have joined the center in the first year will be finishing their 
dissertations and theses; the information will be already organized into a 
database that we can explore analytically. Given the nature of the project, the 
research publications will be growing in the fourth and fifth year when the 
academic work is in a steady state. In other words, from the third to the fifth 
year, the SPCoE members will be using the compiled data to produce and 
publish academic and technical papers to evaluate past policies and forecast 
future SPM urban transport for 20 years. 
Based upon the acquired status quo information, we will build a total of three 
off-line transport and logistics simulation models, implementing two of those 
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simulation models, the transport demand model and the econometric 
forecasting model, in the third year, although we will start reviewing the 
relevant literature in the second year. In the fourth year, we will work on 
integrating those two models. We will build a static distribution logistics model 
starting in the second year based on the information from the OD-database, 
and we will link it to the other two simulation models. In this distribution 
logistics model, we will integrate the identified transportation nodes and routes 
and connect those with possible transport modes. Furthermore, we will define 
cargo limitations of the transport nodes and routes and incorporate 
environmental impact factors (emissions, fuel consumption, land use, etc.) for 
each transport mode in the model. 
The static distribution logistics model with identified freight streams and 
characteristics will serve for the identification of specific capacity constraints 
and the resulting definition of intermodal hub locations. After analyzing 
necessary prerequisites and adaptations for the introduction of logistics best 
practices, e.g., extended gate concepts, we will apply and develop specific 
solutions for the SPM. We will consider evaluated innovative transport 
concepts (e.g., Cargo Cable Car, Cargo Airships, Cargo Tram, etc.) and new 
technological solutions for the data exchange. Using several simulation cycles 
as well as defining and applying optimization algorithms according to 
efficiency and environmental factors, we will define an overall advanced urban 
logistics system. 
Simultaneously, we will adapt the SWIM concept from aviation to urban 
logistics and incorporate essential information from our status-quo analysis. 
Furthermore, we will define the continuous information-flow management 
among all stakeholders, including the improvement of data quality and timely 
transfer, including protocols etc. On the basis of the static distribution logistics 
model, we will develop the dynamic ULM and incorporate the SWIM concept. 
Following that, we will execute the real-time application of the ULM for 
relevant industry sectors and specific transport routes/modes, including the 
forecasting and continuous improvement of the logistics. The integration of 
the SWIM or alternative operational models, provides the information 
exchange, thus enabling stakeholders and regulators to improve efficient flow 
and regulatory control. 
In the last two years of the project, we will integrate the off-line simulation 
models with the on-line operational model. In the last year, we will compile a 
comprehensive set of recommendations based on the results of the analysis 
with a focus on the role of private stakeholders. Part of this 
subproject work is the initiation of a pilot in real operations with 
application to the group of private stakeholders that will be in the 
logistic company to be proposed by the SPCoE. As already 
stated, we strategically intend to cover small and medium-sized 
enterprises, because of the stakeholders, they would benefit the most and 
could be empowered to improve their working conditions and their competitive 
status. 



A continuous process, aligned to the several tasks, is the risk-management 
that concerns the coordination of the sub-projects and the overall 
methodological interrelations. The milestone achievements and important 
tasks, such as the generation of the three static models and the dynamic 
model, will be monitored with regard to resource allocation and advanced 
planning. Furthermore this risk management includes the coordination and 
reconciliation of scientific aspects, project progress, research into external 
developments, as well as ensuring the budget plan. 
Figure 4 depicts the overall project plan with the five major tasks and different 
sub-tasks, progress direction and feedback interrelation, as well as the 
project’s milestones. 

SPCoE milestones 
M1  Initial Meeting (I 2013)  
M2  Provision of the econometric Model (IV 2013)  
M3  Completion of the baseline information (III 2014)  
M4  Completion of the freight in-formation consortium (IV 2014)  
M5  Completion of the Distribution Logistics Model (I 2015)  
M6  Completion of the Freight and Passenger Transport Interaction 

Model (IV 2015)  
M7  Progress Review Meeting (IV 2015)  
M8  Completion of Policy Formulation (I 2016)  
M9  Completion of the Urban Logistics Model (incl. SWIM) (I 2016)  
M10 Completion of Framework Integration of the three sub-projects (II 

2017)  
M11 Compilation of recommendations (IV 2017)  
M12 Completion of the final report (IV 2017)  



Figure 4: Tasks and Milestones Overview 



5 Organization and Management of the CoE 
Management Board: Our Management Board will have 5 members (one 
head), with 1 member from each of the 3 universities, 1 from the Municipality; 
and 1 from the private sector. The Board will meet annually, with the first 
meeting to be held prior to the São Paulo Center of Excellence (SPCoE) 
becoming operational. The Board will be responsible for both academic and 
budget control. All partners will sign a cooperation contract that states’ rights 
(same for each) and responsibilities (which vary according to the study topic). 
The Management Board will approve the annual reports from each university 
and the proposed budget for the following year. The Management Board will 
also lead the coordination with external organizations and industry firms, such 
as the SME’s for the formation of the FIC, as well as the cooperation to the 
existing VREF Center of Excellences worldwide. To the end of the funded 
project period, the board will be responsible to induce additional funding 
activities to ensure the long-term sustainability of the SPCoE.  

Academic Structure: In each University, 1 coordinator will be responsible for 
the internal organization of the 4 types of participants: Principal Investigator, 
Associate Researcher, Research Assistant, and Technical Associate. The 
coordinators will be responsible for the communication of the progress of the 
three respective sub-projects and keep a strong information exchange on a 
monthly basis. At the annual conferences, each partner will present their 
progress and define the goals for the following year. Partners will exchange 
researchers. An interactive website will be used to share knowledge and data 
and to publish research and significant findings to the limits prescribed by 
Volvo. An internal forum and weblog will foster the communication among all 
participating researchers. Each partner will have a public relations 
administrator.  In São Paulo, FGV’s coordinator will be supporting the 
communication to the municipality representative and local private firms. 

Fund Management: Each Partner will receive funds directly and manage the 
funds with discretion. Every year, each Partner presents to the Fiscal Board 
for approval an official report with the balance sheet for the previous fiscal 
year. The annual budget must be approved by the Fiscal Board each year.  



Figure 5: Basic Structure 

6 Which Factors Give the Project a Competitive 
Edge? 

SPM is one of the largest cities in the world. Its scale and complex economic 
structure magnify the difficulties of public-infrastructure provision. Two new 
infrastructure initiatives affecting logistic services are presently planned in the 
SPM: First, a ring-road structure is partially complete with full operation 
anticipated by the end of 2014. Second, construction of a ring-railway line is 
planned, but is currently just being designed. Even when these are 
completed, the current state-of-affairs will remain challenging well into the 
future for both logistic-service producers and transportation-system users. 
Meanwhile, environmental conditions will continue to deteriorate and become 
increasingly hazardous. Thus, innovative urban-transport improvements are 
needed, and a no-action alternative is unacceptable.  
This project will benefit from ongoing research on land-use and transport 
interaction in the SPM. The World Bank has provided funding for 
methodological work on analyzing the local economy’s transportation needs, 
“Economic Sector Work: Brazil Freight Logistics.” Simultaneously, they have 
agreed to fund the São Paulo Freight Origin-Destination (OD) Survey under 
their Global Environment Facility budget. This data-development project, to 
begin in 2013, will provide critical inputs to our logistic information system, a 
cornerstone of our proposed SPCoE. The collaboration between the 
Municipality and private stakeholders will help transform the present gridlock 
situation into one with enhanced capability. The team will use the unique OD 
survey that provides great locational precision. Consequently, some of the 
best students and researchers on three continents will be attracted to apply 
their talents to solving a complex set of problems. 
A key feature of our proposed SPCoE is the inter-disciplinary nature of the 
team, which is comprised of experts experienced in handling logistics and 
transportation, economic-development policy, and public-infrastructure 
provision complexities. The SPCoE’s composition also enables adapting 



innovative air-transportation approaches to urban-logistics operations. Thus, 
concepts and best practices, such as the SWIM approach, combined with 
load-factor optimization, and hub and spoke network design will help reshape 
the currently inadequate conventional urban-transport approaches. 
Furthermore, the SPCoE will transfer acquired knowhow in efficient 
multimodal integration in ports, railways, and highways from proven best 
logistics practices to the SPM infrastructure.  

7 What is the Expected Impact of the Project’s 
Results 

The SPCoE will provide an extensive knowledge basis about the urban 
logistics of SPM that will influence decision making in private and public 
entities to create a more efficient and environmental friendly transportation 
system in the long-term. The SPCoE furthermore will develop a profound set 
of evaluation and analysis models, including traditional and innovative 
approaches that will build up a cutting-edge scientific platform.  
The SPCoE will empower small and medium-sized private stakeholders to 
respond to market incentives, using publicly supported logistic-information 
tools. The use of these tools in the SPM will ultimately lead both to efficiency 
gains and environmental sustainability. They will also help foster market 
competition among all private enterprises by encouraging diffusion of the 
improved logistical technology. 
The city’s authorities strongly support this initiative as a means to improve 
public-infrastructure operational efficiency that goes beyond just adding to the 
stock. The SPCoE plans to create a new enterprise that will disseminate 
logistics information from within the SPM and will be the SPCoE’s intelligence 
unit. The SPCoE will apply theoretical and conceptual ideas to the complex 
real world and find practical solutions for the needs of the SPM. 
The integration of a cooperative information exchange, by the adaptation of 
the SWIM concept, could well spearhead the development of urban transport 
solutions. The SPCoE will contribute to promote Sao Paulo as a role model on 
how to cope with the complexity of urban transport development.  
By analyzing the determining factors and exploring solutions for the 
sustainable design of future urban transport in the drastic, problematic case of 
Sao Paulo the SPCoE will enable the transfer of knowledge and solution 
strategies to other dense metropolitan cities worldwide. 

8 Educational Aspects and Content 
The SPCoE will fund students in Brazil, Germany, and the United States. With 
graduate, postgraduate, and post-doctorate scholarships, the students and 
faculty will have the opportunity to visit academic institutions outside their 
country learning from each other. Graduate and postgraduate students at the 
participating universities (Fundação Getúlio Vargas, Massachusetts Institute 



of Technology, and Technische Universität Berlin) will conduct research for 
the project and write relevant theses, thus increasing their level of 
professionalism in academic education. Furthermore, to achieve an important 
understanding of urban-transport solutions, the SPCoE will include 
accessibility, public safety, efficiency, and environmental sustainability themes 
in their study plan. Based on the generated knowledge, the SPCoE will 
conduct seminars and certificate courses for interested parties, leading to 
additional funding opportunities. For example, FGV intends to create a subject 
inside the Public Policy graduate course that will be open for graduate 
students outside FGV and advanced technicians. 
The combination of the project’s interdisciplinary and international 
composition allows the build-up of in-depth knowledge in a complex research 
field. Altogether, a new generation of engineers, scientists, urban planners, 
etc. will be trained to work in the private and public sectors on future urban 
transport. The SPCoE results will be published in several leading journals and 
presented at relevant transport and logistics congresses. 

9 Additional Funding and Continuation after the 
Funding from VREF Ceases 

The SPCoE will establish a unique expertise that will be very useful for 
government agencies and logistic companies. Freight information consortium 
members are natural candidates to hire the SPCoE for conducting in-depth 
analyses. For private urban logistics stakeholders, the SPCoE will be able to 
demonstrate how they can strategically increase their competitiveness, so that 
future financing can be secured from private industry. The Municipal and 
State government will also be interested in funding research that will result in 
better management of the urban logistics. Because this theme is very new, we 
expect that the SPCoE will be demanded by other large cities in Brazil, Latin 
America, and elsewhere. 
We also expect to receive funding from national and international institutions, 
especially the World Bank (IDRB), the Inter-American Development Bank 
(IADB), and the Brazilian National Development and Social Bank (BNDES). 
Those international institutions already fund large transport projects in Brazil 
and always reserve a percentage for the analysis of such projects. The 
SPCoE will be well poised to perform such analyses and evaluations. We 
have already contacted the World Bank, which is supporting the initiative 
especially by co-funding the Freight OD survey.  
The universities involved are committed to contribute equipment, basic 
software, and space for the SPCoE. We will also search for research funding 
in agencies, such as Fundação de Amparo a Pesquisa do Estado de São 
Paulo (FAPESP), Deutsche Gesellschaft für Internationale Zusammenarbeit 
(GIZ), and the National Science Foundation (NSF). Those institutions will be 
natural sources for co-funding the annual conferences, for additional 
scholarships, and for equipment acquisition.  



The main potential source for the sustainability of the SPCoE after VREF 
ceases is the establishment of a knowledge transfer enterprise. This company 
will be managing the improvement of the efficiency of urban-freight 
movements, allocating part of the efficiency gains to support ongoing growth 
of small and medium-sized operators. Consequently, we expect the company 
to be profitable, and the SPCoE will have been the basis for the information 
logistics company that will evolve. In this way, the SPCoE will be sustainable 
for the long run. 
Finally, we are planning an executive course to train employees in this new 
field (intra-urban logistics) that will also help fund the SPCoE operation and 
will also be an option for graduate students working at the SPCoE to start 
teaching. Furthermore we are planning to launch certificate courses for 
training public workers and employees interested in specific themes. These 
courses are profitable (different from traditional academic courses), and the 
host institution (FGV) will share this profit with the SPCoE. 

10 Project Budget 
The SPCoE will use VREF funding to create a unique research center 
studying urban freight and passenger transport. Because the universities 
supply basic equipment, such as desktop computers, basic software and also 
space for students and other affiliates, we will use the VREF grant mainly to 
fund graduate students and post docs interested in the theme the SPCoE will 
be researching and to attract affiliates who have already contributed. 
We adopted a stepwise increase in the budget during the first years. Because 
we will benefit in the first year from a 2 million dollars funding for the OD 
survey, it is possible to keep this pace and not delay the OD survey that is 
crucial for the entire project. We expect the OD survey results to be ready to 
use by the first two quarters of 2014 that is compatible with the distribution of 
resources proposed in the budget. 
The main item in the budget is salaries, which include postdocs and 
postgraduates. This is due to the fact that, as stated above, the universities 
are already furnishing basic needs, and the municipality will provide primary 
data collection. Furthermore the nature of the project is labor intensive. 
Because the professionals are starting their research career, they are usually 
willing to choose a new research agenda, such as the one proposed by the 
SPCoE. 
Research affiliates with experience in urban transport will be a very important 
resource to connect academics with practice, and this is an important sub-
item in salaries. We will look for professionals with a solid academic 
background (i.e., holding a PhD) and with a vast experience in transport 
practices. Because these professionals are in the market, we will need to 
attract them to the team. 
The Information Technology person is very important, especially at the host 
organization, because we will be using very large databases for the models, 



and we will operate mainly on-line, given the fact that the partners are situated 
at different locations, and the project is divided into sub-projects. The web 
component of the project is the key for this internal organization and also for 
disseminating the results and databases generated by the SPCoE. Finally, we 
will pay partial summer salaries for the professors involved in the project. 

Figure 6: Budget Allocation, 2013-2017 

We have also allocated a considerable share of the budget to student 
scholarships. We will be able to fund about 30 PhD and master students. We 
intend to fund PhD students for two to three years and masters students for 
one to two years. This funding is critical, because it will provide an incentive 
for students to write theses and dissertations on freight transport and its 
interaction with passenger transport. Further, an important understanding of 
urban-transport solutions will be provided by the SPCoE by conducting 
seminars and courses for students and interested parties. 
We did not allocate a large share for travel, but we expect to find co-funding 
for proposed conferences, in which case we can reallocate funds for 
travelling, increasing the possibilities of face-to-face contact among partners. 
Travel costs for students going to institutions different from their original 
institution will be included in the scholarship item. Furthermore, the day-by-
day organization of the SPCoE will be based on the web, so that we may not 
necessarily need so many face-to-face interactions. 

2013 2014 2015 2016 2017

Salaries 93.000 174.000 402.000 402.000 402.000 1.473.000

Materials 6.000 6.000 6.000 6.000 6.000 30.000

Software, Databases 16.000 58.000 22.000 22.000 22.000 140.000

Travel;
Annual Conferences

50.000 70.000 70.000 70.000 70.000 330.000

Courses,
seminars,  etc.

0 10.000 10.000 10.000 10.000 40.000

Scholarships 72.000 150.000 225.000 225.000 225.000 897.000

Equipment 6.000 6.000 6.000 6.000 6.000 30.000

Undedicated 30.000 60.000 90.000 90.000 90.000 360.000

Total 273.000 534.000 831.000 831.000 831.000 3.300.000

per group 91.000 178.000 277.000 277.000 277.000 1.100.000

Item
Year Grand Total

[USD]



Regarding software and equipment, because each university will furnish basic 
software and computers, we do not forecast large expenses for this item. We 
intend to buy some notebooks and basic software will be available for project 
students and faculty for travel and field research. The main item will be 
"transport demand" software, such as VISUM and GIS software, to be used 
specifically for the project. We are not allocating a large share of the budget 
for databases because the municipality will furnish primary data, and most 
secondary data in Brazil is now public. We will need to buy some proprietary 
data, such as real estate prices, etc. The satellite images from Landsat 7 are 
also available for free. We will need to process the images, but this will be 
included in salaries instead of as part of databases. 
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