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• Increasing adoption of internet and 
smartphones 

• Global e-commerce volumes are growing 
rapidly

• Consumers want the convenience to pick 
up or return products at physical locations

• Retailers strive to minimize delivery times 
and reduce transportation costs

Growth in e-Commerce creates challenges for last-mile delivery
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• Flexible pickup schedule 
for customers 

• Aggregation of customer 
demand

§ For customer delivery

§ For returned products

• Lower delivery cost for 
carriers 

Collection-and-delivery points (CDPs) offer a solution for both retailers 
and consumers 
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• CDPs aggregate demand and 
enable reductions in travel time

• CDPs reduce multiple redelivery 
attempts due to lesser failed 
deliveries

• CDPs aggregate demand for return 
flow and multiple failed pickups 
for returned products

• The presence of CDPs changes the 
demand density in the region

Optimal network design considers multi-echelon distribution with CDPs



© 2019 MIT Center for Transportation & Logistics  | Page 5

• Two-tier network design with 
different vehicles in each tier

• Line-haul transportation from 
Hubs to Satellite Facilities

• Smaller vehicles to transport 
goods in the last mile

• Option of Dedicated CDP 
routes, Customer-only routes, 
and  Blended routes 

Location routing problems combine location and routing optimization 
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• Sao Paulo metropolitan region

• ~15,000 daily customer deliveries

• Area of ~2,400 square km

• 1 distribution hub

• 5 candidate Satellite Facilities

• 85 CDP sites

Methodology applied on the network design of a leading e-commerce 
retailer in Brazil
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Optimal network (SF) configuration is the same with and without CDPs 

Network without CDPs Network with CDPs
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CDPs result in significant cost savings in last-mile distribution
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• CDPs offer convenience to consumers and 
provide competitive advantage to retailers

• Last-mile is the most expensive leg of 
delivery 

• CDPs save last-mile distribution costs by: 

§ Aggregating forward and return demand 
and reducing transit time for carriers

§ Offering an alternative delivery location for 
failed deliveries and failed return pick-ups 

Integrating CDPs in the strategic design of e-commerce distribution 
networks helps design efficient supply chains


