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MIT	Megacity	Logistics	Lab:	
Lead	Researcher	

Matthias	Winkenbach,	Ph.D.	
Director,	MIT	Megacity	Logistics	Lab	
MIT	Center	for	Transportation	&	Logistics	
	
§  M.Sc.	in	Business	with	specializations	in	Finance	and	Economics,	WHU	–	

Otto	Beisheim	School	of	Management,	Germany	
§  Studies	at	NYU	Stern	School	of	Business,	New	York	City,	and	the	École	des	

Hautes	Études	Commerciales	(HEC)	Montréal,	Canada	
§  Ph.D.	in	Logistics	and	Supply	Chain	Management	from	WHU	
§  Visiting	Ph.D.	Candidate	under	Dr.	Edgar	E.	Blanco	and	Visiting	Scholar	at	

MIT	CTL	before	joining	as	a	Research	Associate	in	2015	

§  Winner,	Science	Award	for	Supply	Chain	Management	in	2014	by	the	
German	Logistics	Association	(BVL)	

§  Finalist,	2015	Daniel	H.	Wagner	Prize	for	Excellence	in	Operations	
Research	Practice	

§  Recent	publications	in	Transportation	Science,	Interfaces,	the	Wall	Street	
Journal,	and	the	MIT	Sloan	Management	Review	

§  Professional	experience	with	Volkswagen	in	South	Africa,	Deutsche	
Telekom	in	Germany,	McKinsey	&	Company	in	the	United	States	and	in	
Germany,	as	well	as	various	other	projects	in	the	mining,	shipbuilding,	
consulting	and	logistics	industries	

77	Massachusetts	Avenue	
Room	E40-221a	
Cambridge,	MA	02139	
mwinkenb@mit.edu	
megacitylab.mit.edu	
+1-617-324-8462	
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THE	RISE	OF	MEGACITIES	
As	urbanization	continues…	
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Urbanization	keeps	changing	the	way	we	
think	about	last-mile	delivery	

Source:	WHO,	2012.	Urban	area	defined	100,000	or	more	inhabitants.		
Graphics:		http://catalystreview.net/wp-content/uploads/2012/09/infographic_urbanization.jpg	
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The	number	of	megacities	grows	
exponentially	
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Urban	last-mile	distribution	affects	the	
hotspots	of	future	economic	growth	

Projected	cumulative	contribution	to	global	GDP	growth	
2007	–	2025,	in	percent	

Source:	McKinsey	Global	Institute	(Dobbs	et	al.	2011)	
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We	consider	urban	last-mile	distribution	
from	two	complimentary	perspectives	

Better	logistics	for	cities.	
	 	Better	cities	for	logistics.	
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Our	research	focuses	on	three	major	
building	blocks	
Distribution	Network	Design	

§  Multi-tier	distribution		
§  Multi-modal	distribution	
§  Multi-/omni-channel	distribution	

Urban	Freight	Policy	&	Practices	

§  Freight	policy	and	regulation	
§  Infrastructure	investments		
§  Best	practices	for	urban	freight	

Data	Analytics	&	Technology	

§  Low-cost	sensor	technologies		
§  Big	Data	analytics	
§  Augmented	reality		
§  Robotics	and	automation		
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Public	Sector	
	
	
	
	
Private	Sector	(For-Profit)	
	
	
	
	
	
	
	
Non-Profit	Organizations	

A	close	collaboration	with	industry	&	public	
partners	ensures	our	real-world	impact	

Active	First-Tier	Project	Partners	 Prospective	Partners	for	Future	Projects	

…and	others	
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CITIES	LOOK	DIFFERENTLY	
Beyond	size...	
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Rivers	&	waterways	
Barrier	to	mobility?	
Part	of	the	transportation	
infrastructure?	

Source:	MIT	Megacity	Logistics	Lab,	Edgar	E.	Blanco	
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Pure	Concrete	
Accessibility	and	productivity	vs.	livability?	

Source:	MIT	Megacity	Logistics	Lab,	Edgar	E.	Blanco	
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Geography	&	Density	
Barriers	and	bottlenecks	

Source:	MIT	Megacity	Logistics	Lab,	Edgar	E.	Blanco	
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CITIES	HAVE	GROWN	DIFFERENTLY	
Looking	closer...	
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Cities	have	different	histories	and	growth	
patterns	

New	York	City	

Source:	Taubenböck	et	al.	(2012)	
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Cities	have	different	histories	and	growth	
patterns	

London	

Source:	Taubenböck	et	al.	(2012)	
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Cities	have	different	histories	and	growth	
patterns	

Mexico	City	

Source:	Taubenböck	et	al.	(2012)	
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Cities	have	different	histories	and	growth	
patterns	

Manila	

Source:	Taubenböck	et	al.	(2012)	
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São	Paulo	

Source:	Barbieri,	USP	(2012)	

Urban	landscape	
How	does	it	affect	how	people	consume?	
How	does	it	affect	urban	mobility?	
How	do	you	reach	your	customers?		
And	where?	

D
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Mexico	City	

Source:	Pablo	Lopez	Luz,	Reddit	

Urban	landscape	
How	does	it	affect	how	people	consume?	
How	does	it	affect	urban	mobility?	
How	do	you	reach	your	customers?		
And	where?	
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Emerging	market	megacities	exhibit	harsh	
socio-demographic	contrasts	

Source: Euromonitor (2013); Photo: Paulo Saldiva from C. Cunha Barbieri, USP (2013)

D
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DENSITY	AND	THE	SHAPE	OF	CITIES	
Fat	and	slim...	
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Extreme	levels	of	population	density	

Source:	Google	Street	View	of	Bogotá	(2015)	
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Extreme	levels	of	population	density	

Metropolitan	Area	

30,000	

Metropolitan	Area	

2,000	

City	Area	

10,000	

Manhattan	

27,000	

Population	density	
Inhabitants	/	km²	

New	York	City	 Mumbai	

Source:	Blanco	and	Fransoo	(2013)	
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Source:	MIT	Megacity	Logistics	Lab,	Demographia	

Population	density,	metropolitan	area	
Inhabitants	/	km²	

New	York?	
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Average	vs.	local	density:	
Mexico	City	vs.	New	York	City	

New	York	City,	USA	

Source:	MIT	Megacity	Logistics	Lab	

Mexico	City,	Mexico	
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Average	vs.	local	density:	
The	„body	type“	of	cities	

Source:	MIT	Megacity	Logistics	Lab	

European	city	on	steroids	

Broad	shoulders	

Awww…	So	European.	

City	of	extremes.	

Big	hips,	big	butt.	
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RETAIL	DYNAMICS	IN	EMERGING	
MARKET	MEGACITIES	

Where	do	all	these	people	shop?	
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Where	do	all	these	people	shop?	
Here!	
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Source: Y. Boulaksil, POMS 2014

Making	the	most	of	space	
Receiving,	storing,	advertising,	
and	selling	goods	in	the	
absence	of	space	

D
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Source: Y. Boulaksil, POMS 2014

A	little	bit	of	everything	
How	to	plan	and	optimize	your	
assortment?	
How	to	choose	which	brands	to	
carry?	

D
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Source: Y. Boulaksil, POMS 2014

Size	matters	
In	which	pack	size	are	your	products	
delivered,	stored,	sold?		
Which	pack	sizes	to	provide?	

D
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In	the	emerging	markets,	last-mile	delivery	
suffers	from	density	and	fragmentation	

Sources:	INEGI	2012,	MIT	Megacity	Logistics	Lab,	S.A.	Caballero	(ITESM,	2015)	

Density	of	traditional	“nanostores”	in	Mexico	City	

Average	nanostore	inventory	
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Why	is	traditional	retail	so	dominant?	
Why	do	nanostores	survive?	

Source:	Blanco	(2012);	Blanco	and	Fransoo	(2013)	

Market	share	of	traditional	vs.	modern	retail	channel	
Percent	of	sales	

Barriers	of	access	to	
modern	channel	
§  No	access	to	required	

transport	infrastructure	
§  Insufficient	cash	/	

formal	credit	

Advantages	of	
traditional	channel	
§  No	transport	required	
§  Informal,	relationship-

based	credit	
§  Small	package	sizes	/	

single	item	purchases	
§  Low	barrier	of	entry	
§  Interest	of	CPG	

manufacturers	to	have	
them	survive	(higher	
margin,	growth)	

§  In-store	consumption	
§  Convenience	
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FUTURE	RETAIL	DYNAMICS	IN	
MEGACITIES	

How	and	where	will	all	these	people	shop?	
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The	multi-channel	retail	buying	process	

Search	 Buy	 Delivery	Discovery	
Return	/	
Post-Buy	
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January	7,	2007	changed	everything.	
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On	the	way	towards	an	omni-channel	retail	
buying	process	

Search	 Buy	 Delivery	Discovery	
Return	/	
Post-Buy	
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How	mobile	internet	and	omni-channel	
disrupted	the	buying	process	

The	iPhone	and	its	ecosystem	

§  accelerated	cellphone	adoption	

§  affordable	mobile	internet	access	

§  user-friendly	“mobile	websites”	

§  millions	of	“trained”	customers	

§  high-end	sensors	“one	touch	away”:	

GPS,	gyroscope,	camera,	light	sensor,	

WiFi,	Bluetooth,	NFC,	…	

§  birth	of	“big	data”	

The	new	buying	process	

§  Discover	anywhere,	search	
anywhere,	buy	anywhere,	request	
delivery	anywhere,	return	
anywhere…		

§  …as	long	as	you	are	in	a	city	

§  Before:	
Stores	or		parcel-based	e-Commerce	
provided	“economies	of	scale”	to	
offer	same	buying	experience	to	
cities	and	rural	areas.	

§  Now:	
“Buy	/	deliver	anywhere”	is	
convenient	and	affordable	(only)	in	
high	density	areas.	
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Density	means	reach	and	scale	

10.9	mph		
average	daytime	speed	in	NYC		

	
	

Where	can	a	taxi	take	you		
in	7	minutes?		

~	1.27	mile	radius	or	6	km2	

	
Manhattan	population		
density	=	25,000	/	km2	

	
	

150,000	people	
within	7	minutes	

Source:	Sustainable	Streets	Index	2011,	NYC	DOT	and	author	
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THE	FUTURE	OF	LAST-MILE	DELIVERY	
What	will	it	be?	
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The	future	of	last-mile	delivery	builds	on	
innovations	in…		

Customer	
Interaction	

Big	box	retailers	

Hyperlocal	retailers	

Home	delivery	

Unattended	delivery	

Dynamic,	on-demand	delivery	

Omni-channel	delivery	
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In	the	future,	technology	will	enable	new	
ways	of	customer	interaction	
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The	future	of	last-mile	delivery	builds	on	
innovations	in…		

Technology	

Mobile	computing,	sensors,	IoT	

Electric	vehicles	

Autonomous	vehicles	

Drones	

Underground	cargo	

Cargo	with	public	transport	
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Drones	–	more	than	just	a	buzz?	

Source:	Amazon	(2014).	Amazon	Prime	Air	

D
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Autonomous	electric	vehicles	are	probably	
5	–	10	years	down	the	road	

Source:	MIT	Media	Lab	

D
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The	future	of	last-mile	delivery	builds	on	
innovations	in…		

Service		
Level	

T+2	delivery	

Time	window	delivery	

Next-day	delivery	

Same-day	delivery	

Same-hour	delivery	

Instant	delivery	

©	2015		Dr.	Matthias	Winkenbach	|	MIT	Megacity	Logistics	Lab			–			chart	no.	48	 Massachusetts	Institute	of	Technology	

On-demand,	same-day	delivery	is	already	
transforming	personal	shopping	

D
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Rising	service	level	expectations:	
Amazon	free	same-day	delivery	coverage	

D
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The	future	of	last-mile	delivery	builds	on	
innovations	in…		

Delivery	
Business	
Model	

Own	fleet	

3PL	

4PL	

On-demand,		
crowd-sourced	fleet	

Cross-vendor	collaboration	



6/8/16	

26	

©	2015		Dr.	Matthias	Winkenbach	|	MIT	Megacity	Logistics	Lab			–			chart	no.	51	 Massachusetts	Institute	of	Technology	

On-demand	delivery	services	for	individuals	
and	small	businesses…	
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…as	well	as	large	enterprises.		
For	last-mile...	
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…as	well	as	long-haul.	

D


