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What is a microhub?

• Goods  a re  cons olida t e d to  hub ne ar 
t he  fina l de live ry point

• Hub se rve s  a  lim it e d s pa t ia l 
de live ry a re a

• Allows  for m ode  s hift  t o  cle an 
ve hicle s  or s oft  t rans port a t ion 
m ode s

• Re duce s  t ruck t rave l in las t  m ile
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https://civitas.eu/sites/default/files/documents/cyclelogisti
cs-civitas_final.pdf



Background

• Fre ight  de live ry s ys t e m s  unde r pre s s ure
• Urban popula t ion and de m and for online  

s hopping  is  on the  ris e

• Earlie r m icro-cons olida t ion init ia t ive s  
• Urban Cons olida t ion Ce nte rs  (UCC) in 

Europe  s ince  19 70 s
• Ke y purpos e : t o  avoid fre ight  ve hicle s  

t rave ling  into urban ce nte rs  with part ia l 
loads  (Alle n e t  a l.,20 12).

3https://static01.nyt.com/images/2019/10/27/nyregion/27NYTECH-
p1/00NYTECH1-mobileMasterAt3x.jpg



Planning and Implementation

• Many pre vious  UCC im ple m e nta t ions  
fa ile d t o  ope ra t e  in t he  long  t e rm  
be caus e  of low throughput  volum e s , t he  
inabilit y t o  ope ra t e  without  financia l 
s upport  from  gove rnm e nt , and 
dis s a t is fact ion with s e rvice  le ve ls  (Alle n 
e t  a l., 20 0 7; van Rooije n e t  a l., 20 10 )

• Mult i-s e ctora l collabora t ion is  ne ce s s ary 
t o  obt a in a  working , s e lf-s us t a ining  
facilit y (Alle n e t  a l., 20 12)

Government 
support

Scientific support 
through research 
and mediation

Private sector 
engagement

(Verlinde et al., 2012)



Urban Freight Lab hosts a 
Common Microhub Pilot Test in Seattle
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Objectives
● Cata lyze  and s upport  e m pirica l t e s t s  of 

viable  s us t a inabilit y s olut ions
● As s e s s  t he  pe rform ance  of de live ry 

m icrohubs and cycle  log is t ics  whe n 
com pare d with t ruck de live rie s  in 
t e rm s  of
○ VMT pe r package ,
○ Tailpipe  CO2 e m is s ions ,
○ Tim e  s pe nt  pe r package .
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Approach:
(1)Respond to private sector request (2)Empirical analysis using pilot test data



Stakeholder Goals from Microhub (2/21)

Re duce  
Conge s t ion (6 )

Re duce  VMT
Re duce  Num be r of 
De live ry Truck Stops
Quicke r t urnove r of 
curbs ide  space

Storage  (5 )

Inve ntory s t orage  (e .g . 
pe ak se ason backup 
inve ntory)
Storage  for de live ry e -
bike s
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Cus tom e r 
Acce s s ibilit y (6 )

Allow for cus tom e rs  t o  
pickup and drop off 
package s

What is your company’s interest in piloting a microhub?  How would a microhub align with your 
company’s goals? What results do you expect from microhub utilization?



Desired Characteristics (2/21)

Se curit y (8 )

Se cure d with light ing , 
fe nce , surve illance
Se curit y cam e ras

Data  Conne ct ivit y 
(5 )

Built -in powe r and int e rne t  
conne ct ion
Sm art  and conne ct e d 
infras t ructure
Inve ntory cont rol sys t e m
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Ge ne ra l Ve hicle  
Acce s s  (5 )

Suffic ie nt  space  (and 
c le arance ) for box 
t rucks  t o  m ane uve r
Re liable  acce s s  from  
the  t ransport a t ion 
ne twork

What are the desirable operational and physical characteristics of a microhub for your company?



De live ry da t as e t  with t im e s t am p, unique  route  and cus tom e r 
ide nt ifie r for ICE ve hicle  and e -bike  rout e s  (Axle Hire )
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Measure E-BIKE ICE VEHICLE % 
DIFFERENCE

Total number of routes 64 17

Average number of packages per route 8.53 43.70 -80.48

Average number of packages per stop 1.21 1.13 7.08

Average estimated route distance (mi) 3.79 35.01 -89.17

Average time spent between first and last del
ivery (min) 47.89 162.74 -70.57



E-cargo bike route versus truck route
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Key variables: 1) number of e-bike routes per truck arrival, 2) number of microhubs served by each truck



Performance Metrics

1) Ve hicle  m ile s  t rave le d pe r package

• Ste m  s hare  (SS)

• During  the  pilot  t e s t , t he  s t e m  t rip  was  carrying  package s  for a t  le as t  2  e -
cargo t rike  route s  pe r day, which m e ans  the  s t e m  s hare  was  a t  m os t  5 0 %.

2) Ta ilpipe  CO2 e m is s ions  pe r package
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e - cargo t rike  
s olut ion not  
favorable  whe n 
the  s t e m  t rip  is  
us e d only for 1 
rout e
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74 % re duct ion 
in cargo van 
VMT whe n 
package s  we re  
de live re d by e -
cargo t ricycle s  
and t he  s t e m  
s hare  was  25 %
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Whe n SS is  
a t  le as t  
75 %;
19 %-73 % 
re duct ion in 
carbon 
e m is s ions
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Conclusion
- Las t -m ile  de live ry via  e -bike  provide s  s ignificant  opportunity 

t o  re duce  ne ighborhood im pact s

- P riva t e  s e ctor m ot iva t e d to  le arn and s ca le

- Middle  m ile  ope ra t ions  a re  as  im port ant  as  las t  m ile  t o  achie ve  
lowe r e m is s ions  and VMT

- Furthe r e xpe rim e nta t ion will s upport  
- Workforce  de ve lopm e nt
- P olicy fram e work
- Robus t  bus ine s s  m ode ls
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Questions?
Anne Goodchild
annegood@uw.edu
Urbanfreightlab.com


	Exploring the sustainability potential of urban delivery microhubs and cargo bike deliveries
	What is a microhub?
	Background
	Planning and Implementation
	Urban Freight Lab hosts a �Common Microhub Pilot Test in Seattle
	Objectives

	Stakeholder Goals from Microhub (2/21)
	Desired Characteristics (2/21)
	Slide Number 9
	E-cargo bike route versus truck route
	Performance Metrics

	Slide Number 12
	Slide Number 13
	Slide Number 14
	Conclusion	
	Questions?

