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Goods Movement Collaborative - Approach 

 Strategic planning 

 Regional scale 

 Metropolitan 

 Multi-state 

 Substitution of freight for passenger travel 

 Consider the trade-offs between operational 
strategies for pick-up and delivery services 

 Financial cost 

 Service quality 

 CO2 emissions 
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Using an ArcGIS Model 
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 Extend roadway information to include cost data 

 Use the VRP tool to optimize on chosen cost metric 

 Feed solution through the Traveling Salesman 
Problem tool to collect all other cost information 

 Works well for: 

 dense networks 

 homogeneous fleets 

 No control over optimization algorithm 

 

 



Routing of the two logistics bounding cases 
Random selection         Proximity assignment 

A: Random Selection B: Proximity Assignment 
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Vehicle Substitution Results 

 Delivery vehicles require far fewer feet of travel when 

customers are clustered 

 Randomly-selected: 70-90% reductions 

 Proximity-assignment: 90-95% reductions 

 Significant CO2 reductions are possible when delivery 

vehicles serve clustered customers 

 Randomly-selected: 20-75% reductions 

 Proximity-assigned: 80-90% reductions 
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First test case: UWMS   
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 56 customers 

 

 Delivery of packages 
and mail 

 

 7 morning routes  

 5 afternoon routes 

 Fixed arrival time 

 

Seattle 

45 

miles 



Metaheuristic Design 
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 Creation algorithm features: 

 I1 algorithm (Solomon 1987) 

 Seed with customer with earliest time window 

 With parameter values of  0.5 for α1, α2, μ, and λ 

 Establishes an initial feasible solution 

 Improvement algorithm features: 

 2-opt (Braysy & Gendreau 2005) 

 Trades two travel links both between and within routes 

 Accepts trades that reduce objective function 

 



UWMS Results 
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Future Directions Policy Implications 

 Some limitations 
observed applying this 
metaheuristic to diverse 
problems 

 On-going improvement 
may address this 
limitation or unique 
solutions may be 
required 

 

 Routing improvements 
and technology 
solutions reduce urban 
goods movement 
system impacts 

 Regional freight 
movements rely on 
technological solutions 

 

Meeting Energy & Environmental Goals  
through Logistics 
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