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IntroducLon	
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How	many	lockers/pick-up	points	are	neccesary?	
	Failed	deliveries	
	Collec0on	
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Pick-up	points	proliferaLon	
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ObjecLve	of	the	model	

To	esLmate	the	effect	of	the	network	of	pick-up	points	on	
the	distances	travelled	associated	to	the	distribuLon	of	e-
commerce	parcels	in		an	urban	area.	
•  Account	for	distribuLon	and	collecLng	trips	
•  Disaggregated	(milk	run)	
•  AnalyLcal	vs	MicrosimulaLon	
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Architecture	of	the	model	
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Architecture	of	the	model	
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Demand	GeneraLon	

•  Data	from	2	companies	delivering	e-commerce	for	a	
100	days	period	

•  Aggregated	in	cells	
•  Since	probably	local	variaLons	are	caused	by	

socio	economics	characterisLcs,	cells	with	socio-
economic	data	

•  SyntheLc	data	disaggregated	and	distributed	randomly	
on	cells	



Architecture	of	the	model	
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LocaLon-allocaLon	
of	pick-up	points	

•  Data	from	pick-up	locaLons	of	all	companies	
(BIPT)	

•  Pick-up	points	are	randomly	selected	to	be	on	
use	depending	of	the	scenario	

•  All	customers	from	a	given	cell	must	use	the	
closest	pick-up	point	to	the	centroid	of	that	
cell.	



Architecture	of	the	model	
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Trip	GeneraLon	

•  Following	the	preferences	of	customers	and	
the	rate	of	failed	deliveries,	three	types	of	
trips	are	generated:	
•  Home	deliveries		
•  Pick-up	point	deliveries	

•  Failed	deliveries	
•  Pick-up	points	chosen	as	preferred	

locaLon	
•  Personal	collec0ng	trips	

•  From	failed	deliveries	
•  From	pick-up	points	chosen	as	

preferred	locaLon	



Architecture	of	the	model	
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RouLng	&	
CollecLon	Trips	

	

•  Clarke	and	Wright	algorithm,	inserts	pick-up	
points	as	part	of	the	route.	

•  For	collecLng	trips,	network	distance	was	
calculated	from	the	cell’s	centroid	to	the	pick-
up	point.	Then,	modal	choice	data	for	
“shopping	trips”,	were	converted	in	an	
exponenLal	funcLon	of	the	distance.			



Architecture	of	the	model	
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Performance	
Measurements	

	

•  VKT	as	main	indicator.		

Factors	that	will	influence	the	total	VKT	
•  LocaLon	of	pick-up	points	
•  %	of	usage	of	the	pick-up	points	
•  Density	of	pick-up	points	



Results	

14	



Results	
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Results	
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Results	
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Conclusions	
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•  ProliferaLon	of	pick-up	locaLons	is	not	necessarily	
translated	in	a	reducLon	of	the	net	VKT,	saturaLon	comes	
fast.	

•  A	widespread	use	of	pick-up	points	will	certainly	have	a	
posiLve	influence	on	VKT	from	vans	but	will	have	a	
negaLve	influence	on	the	VKT	from	the	collecLon	trips	

•  The	system	is	opLmized	with	high	adopLon	and	high	
density	but…	we	are	opLmizing	VKT,	the	real	objecLve	
funcLon	are	the	negaLve	externaliLes,	how	can	we	
discriminate	the	negaLve	externaliLes	depending	on	the	
affectaLon	level.	

•  The	potenLal	of	pick-up	points	is	realized	when	this	
facili0es	follow	a	sustainable	logisLcs	planning:	are	
located	in	strategic	points,	have	a	representaLve	market	
to	ahend	and	have	a	defined	service	proposiLon.	



Further	research	
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•  SensiLvity	to	mode	choice,	how	distance	affect	mode	
choice	and	how	to	encourage	behavioural	change.	

•  How	adopLon	of	pick-up	points	is	associated	with	the	
distance?	How	service	level,	willingness	to	pay	and	general	
accessibility	can	influence	the	adopLon.	

•  CollaboraLon,	impacts	of	using	the	same	pick-up	points	by	
different	companies.	

•  How	negaLve	externaliLes	can	be	miLgated	by	the	
logisLcs	infrastructure	at	the	pick-up	points	(located	in	
strategic	places,	loading/unloading	bays,	drop-off	using	
clean	vehicles)	

•  Influence	of	manned	vs	unmanned	pick-up	points	on	the	
mode	choice.	
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