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Sustainable Transportation

� A sustainable transportation is one which meets the needs of
the present generation without compromising the ability of
future generations to meet their own needs (based on the
sustainability definition by World Commission on
Environment and Development, 1987).

� It is the result of amalgamation of systems, policies and
technologies to positively impact the economic development,
environmental integrity, and improvement of social quality of
life.



Policies for sustainable transport

� Defining a policy to meet sustainability objective for a transportation
system with its numerous socioeconomic environmental factors is not an
easy task because:
� Behavior of the components in the system changes over time.
� It may be in conflict with interest of different social groups of people who
are the main actors affected by the policy.

� A policy may positively influence one side of the system and be disastrous
for the other side.

� Defining a policy on sustainability is highly dependent on the culture and
the view of the Decision Makers (DM).

� Examples of few policies are Carsharing, Tripsharing, Usage of Clean 
Fuels, Environment friendly transport modes, Goods Consolidation, 
Sharing of  public  space, Use of public  transport, etc.



Objectives

� To achieve such systems, our main objectives are:
� Development of a conceptual model to understand policies for
planning sustainable transportation systems.

� Development of a methodology to identify critical factors for
developing policies to achieve sustainability.

� Development of an approach to evaluate sustainable
transportation policies.



Multi step methodology



Causal loop diagram

Understanding main factors affecting sustainable transportation



System Dynamics Simulation Model 



Pareto diagram



Numerical Illustration



Policy scenarios

Simulated data

Scenarios (policies)



Scenario analysis results



Simulation Results

Variables “vehicular and public transit trips”, 
“congestion”, and “fuel consumption”



Design of Experiments

Factors & Levels



Metamodel - Congestion Level



Metamodel - Fuel Consumption



Metamodel - Emissions



Metamodel validation



Sensitivity Analysis



Optimization Model

Assume that the congestion level is maintained on a Level of Service C with 25 <=y<=30 
vehicles/km of lane. The above metamodel provides the optimal combination x1= 2.81,  x2= 5.35 
and  x3= 2500. 

This means for a network with 2500 km lane, if the trip rate is 2.81 therefore the distance 
traveled by people should not be more than 5.35 km if we intend to observe LOS C.



Roadmap towards sustainable systems


