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Matthias Winkenbach, Ph.D.
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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 Ecole des
Hautes Etudes 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
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THE RISE OF MEGACITIES

Urbanization

1 900 2 out of every 10 people
lived in an urban area

1 990 4 out of every 10 people
lived in an urban area

201 0 5 out of every 10 people
lived in an urban area

2 6 out of every 10 people

will live in an urban area

7 out of every 10 people

5 will live in an urban area

Graphics: http://catalystreview.net/wp-content/uploads/2012,

ned 100,000 or more inhabitants.
Joglinfographic_urbanization.jpg

6/8/16



The number of megacities grows
exponentially

— >10 million inhabitants
> 5 million inhabitants

Developing

Developed

Number of megacities in the world, 1900 - 2025 Megacity population
million
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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

100 | The City 600 is expected | The City 1,000 is expected o
90 - to account for 62 percent | to account for 68 percent
of global growth of global growth N
80 r | —
70 b\ [ -
60 - i The total pool of 2,000+
: metropolitan areas is
50 expected to contribute 75
40 - percent of global growth
30 - i -
20 The City 100 is expected | |
to account for 35 percent | |
10 of global growth i e
0 T n i n { L L . . . L b S
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Number of cities included in the MGI Cityscope
Source: McKinsey Global Institute (Dobbs et al. 2011)
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We consider urban last-mile distribution <S>
from two complimentary perspectives I/P

Better logistics for cities.
Better cities for logistics.

[ o i © 2015 Dr. Matthias Winkenbach | MIT Megacity Logistics L artno.7 I vecechuserss e of Technology
Our research focuses on three major <X
building blocks P
Distribution Network Design Urban Freight Policy & Practices
= Multi-tier distribution = Freight policy and regulation
= Multi-modal distribution = Infrastructure investments
= Multi-/lomni-channel distribution = Best practices for urban freight

y > y 4 & ‘v /,:.,\ >

= Low-cost sensor technologies |
* Big Data analytics :
= Augmented reality

= Robotics and automation

coe e - . mir
w ransportation & Logitics © 2015 Dr. Matthias Winkenbach | MIT Megacity Logistics Lab — chart no. 8 I Massachusetts Institute of Technology
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A close collaboration with industry & public Qp’ feencry
partners ensures our real-world impact ﬁ[, LRgreTIcs

Active First-Tier Project Partners Prospective Partners for Future Projects

Public Sector

@ Y (@ menonoan @
LA POSTE ABInBev

Private Sector (For-Profit)

\'I —
6 Walmart =< Flipkart g  #Delhivery

FedEx.
FEMS\ Corporation

Non-Profit Organizations

W ...and others @1 t

LOJAS AMERICANAS

AN gn miTCenerfor - Ihr
ww & Transporation & Logistcs © 2015 Dr. Matthias Winkenbach | MIT Megacity Logistics Lab — chartno. 9 Il Massachusetts Institute o fTechnology
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CITIES LOOK DIFFERENTLY

=
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Rivers & waterways

¢ Barrier to mobility?

..Part of the transportation
infrastructure?

Bangkok - Thailand

Population 14 .91 milllen
Land Area 2444 sq kms
Pop. Density 6100 per sq.k

Pure Concrete 37 Foe : §
Accessibility and productivity. vs. livability? . A s

{
¥ Beijing - China
&’4 Population 19.28 mllllen

| Land Area 3779 sq.kms
B8 Pop. Density 5100 per sq.km

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

Manila - Philippines

Population 22.71 milllen

Land Area 1577 sq.kms
Density 14400 per sq.km

CITilES HAVE GROWN DIFFERENTLY
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Cities have different histories and growth
patterns

$‘— MEGACITY

New York City

Source: Taubenbdck et al. (2012)

An gn T Cencerfor Ihr
- Transportation & Logistics © 2015 Dr. Matthias Winkenbach | MIT Megacity Logistics Lab — chart no. 15 Il Massachusetts institute of Technology

Cities have different histories and growth
patterns

LAB

& MEGACITY
Il« LOGISTICS

[ IMaximum overlapping area
[l Urbanized area ca. 1975
[ urbanized area ca. 1990
Il Urbanized area ca. 2000
[ Urbanized area ca. 2010

London

20 Kilometers

Source: Taubenbock et al. (2012)

-
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Cities have different histories and growth
patterns

& MEGACITY
w

LOGISTICS
LAB

Mexico City

"I Maximum overlapping area
[ Jurbanized area ca. 1975
[ urbanized area ca. 1990
[l Urbanized area ca. 2000
Il Urbanized area ca. 2010

. § 1 A0 KRoataes Source: Taubenbdck et al. (2012)
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Cities have different histories and growth
patterns

LAB

& MEGACITY
IP LOGISTICS

"I Maximum overlapping area
[Jurbanized area ca. 1975

Manila

Source: Taubenbock et al. (2012)
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Sao Paulo

Urban landscape

How does it affect how people consume?
How does it affect urban mobility?

How do you reach your customers?

And where?

T L
A

Source: Barbieri, USP (2012)

B MIT Center for
© 2015 Dr. Matthias Winkenbach | MIT Megacity Logistics Lab

Transportation & Logistics

chart no. 19

i
I Massachusetts institute of Technology

Mexico City

= How does it affect urban mobility?
' How do you reach your customers?
And where?

MIT Center for
Transportation & Logistcs

20

i
I Massachusetts institute of Technology
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Emerging market megacities exhibit harsh @ i.crcry
. . s LOGisTICS
socio-demographic contrasts \“/ o
40,000
35,000
2 30,000
o
@
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o
c
o
= 20,000
£
8 15,000
=
£ 10,000
5,000
Trendline
0
0% 10% 20%
City Gini
Source: Euromonitor (2013); Photo: Paulo Saldiva from C. Cunha Barbieri, USP (2013) .
© 2015 Dr. Matthias Winkenbach | MIT Megacity Logistics Lab — chart no. 21 |l||| Massachusetts Institute of Technology

DENSITY AND THE SHAPE OF CITIES

=
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AN gn mTcence

Source: Google Street View of Bogoté (2015)
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Extreme levels of population density ﬁ LA

"/

Population density, metropolitan area
Inhabitants / km?

50,000 1 o
45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000 -
5,000

®
28

® O O
GRS, @f;@\p}@gg@ e
New York?

Source: MIT Megacity Logistics Lab, Demographia

© 2015 Dr
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Average vs. local density: § .

Mexico City vs. New York City l/p

Mexico City, Mexico

= Long Beadn
\

\

P

Source: MIT Megacity Logistics Lab
© 2015 Dr. Matthias Winkenbach | MIT Megacity Logistics Lab — chart no. 26
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Average vs. local density:

S fessan
A\ o alS>
The ,body type" of cities \ﬂ/ o
Sao Paulo Big hips, big butt.
New York City City of extremes.
E Montreal Awww... So European.
Mexico City Broad shoulders
Buenos Aires European city on steroids
UL LD IS L L L S L L S LA L L L
2000 6000 10000 14000 18000 22000 26000 30000 34000 38000 42000

POPULATION
An gn T Cencerfor Source: MIT Megacity Logistics Lab THs
c‘ yL Transportation & Logistics © 2015 Dr. Matthias Winkenbach | MIT Megacity Logistics Lab ~ chart no. 27 I ||| Massachusetts Institute of fTechnology

RETAIL DYNAMICS IN EMERGING

MARKET MEGACITIES

AN g A T Centerfor I i
ww & Tnsportaions Logisics © 2015 Dr. Matthias Winkenbach | MIT Megacity Logistics Lab — chart no. 28 I Massachusetts Institute of Technology
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Where do all these people shop? <SS
|
Here! |7

== Making the most of space
] [}! liReceiving, Storing, advertising,
and sellingigoods in the
absence gf§pace

' "”//mifi 7 —
////////// iil’,;,;‘ -

N 77 llll&fta .

L e

S
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A little bit of everything

How to plan and optimize your
assortment?

How to choose which brands to

-~ .’ i 1 ® w
e
Eourcd. v rm.mwir@i

e N
e N e
ey

o =

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

S\
N
e 0 i 2™

4 £ Bollasil, POMS 2014
l | »
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City

{

Density of traditional “nanostores” in Mexico

/

/ /s S
i/ .

_/_| Average nanostore inventory

more than 2 days

1% lessthan1day |

between 1 and 2 days

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

-

Market share of traditional vs. modern retail channel Barriers of access to
Percent of sales modern channel

= No access to required
transport infrastructure

= |nsufficient cash /
formal credit

100%

Advantages of
traditional channel

No transport required
Informal, relationship-
based credit

Small package sizes /
single item purchases
Low barrier of entry

60% {

40% {

= Interest of CPG
manufacturers to have
@ & @ o & TN o > & o 3 ; :
P f? & &qp & &&'o g‘p @y & & & &@e &S them.survwe (higher
& S P & TS & «° margin, growth)
. .
® Modern ® Traditional In store.consumptlon
= Convenience
Source: Blanco (2012); Blanco and Fransoo (2013)
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FUTURE RETAIL DYNAMICS IN
MEGACITIES

The multi-channel retail buying process Z

. Return

Carry home
Store Checkout s .
0 Word-hou{
Websm coier

lw:mu [ websice Parcel from DC [[] FarcetiobE=

w

o

AN gn miTCenerfor N . . N
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. Return/

St8n. 1o

I...,..‘..,...( W
.
Rota o Valtity

[$10re umployes

E)

L L R L

| Offline activity M Online activity

T Cenertor i
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The new buying process

The iPhone and its ecosystem .
= accelerated cellphone adoption

= affordable mobile internet access

= yser-friendly “mobile websites”

= millions of “trained” customers

= high-end sensors “one touch away":
GPS, gyroscope, camerg, light sensor,

WiFi, Bluetooth, NFC, ... =

= birth of “big data”

-
\ I

MIT Center for

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.

10.9 mph

average daytime speed in NYC

L,
0
TUn

5/38AM

150,000 pEOpIe

TUNNEL

within 7 minutes

FEYLE

5/48AM

5/1111AM

5/21 8PM
05/10 4PM

Qg
ey,
5
8815, 0R,
? 106g R0
5/2210PM 56134 Ge,

5/103PM
5/61PM

4,
",

o,

5/15 9PM %7

5/132PM
5/2710AM

5/1311PM
05/26 1AM

5/28 4AM

5/146PM

WL 4,
"
BRinSBURG

Source: Sustainable Streets Index 2011, NYC DOT and author

6/8/16

20



What will it be?

THE FUTURE OF LAST-MILE DELIVERY

AN g A WT Center for I i
S T stagines © 2015 Dr. Matthias Winkenbach | MIT Megacity Logistics Lab — chartno. 42 T Massachusettsinstitue of Technology

The future of last-mile delivery builds on QI«' fesacy
Innovations In... \II/EAD‘V B
Big box retailers
Hyperlocal retailers
Customer Home delivery
Intera ction Unattended delivery
Dynamic, on-demand delivery
Omni-channel delivery
c © 2015 Dr. Matthias Winkenbach | MIT Megacity Logistics Lab ~ chartno. 42 L] [ er———
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In the future, technology will enable new
ways of customer interaction

© @

amazon dash
~—

BUTTON

Kelng]

DEUVERY ==

The future of last-mile delivery builds on
innovations in...
Mobile computing, sensors, loT
Electric vehicles

Autonomous vehicles

Technology
Drones
Underground cargo
Cargo with public transport
S C T e 2015 Dr. Matthias Winkenbach | MIT Megaciy Logistics Lab — chart no i

Massachusetts Institute of Technolog

<
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amazon
~~—PrimeAir -

FOX NEWS

Amazon gets FAA approval for drone
- | testing
ST T S———
= b

Source: Amazon (2014). Amazon Prime Air

STARSHIP

\

40,00
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The future of last-mile delivery builds on
innovations in...

4

T+2 delivery
Time window delivery

. Next-day delivery
Service

Level Same-day delivery
Same-hour delivery
Instant delivery

P 4 g A T Center for
LRl —. 2015 Dr. MatthiasWinkenbach | MIT Megacity Logistics Lab — chart n i

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

# Google Shopping Express [ = | FLAET=NY - B
Peninsula & San Jose ~- i
9N i —
T I T SR = = - |

Google Express

aryday essentials,
delivered today

Purchase today and get six months of free
same-day delivery*

© SHOP NOW

©
Shopbysore < @ ltgneons. TISS oy prus rOcamNE
£ Jrutacardt gb POSTMATES
*
UBER

oAb g T Centerfor o

6/8/16
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Rising service level expectations:
Amazon free same-day delivery coverage \l

a m a zo n Fast and free is now even faster
o

Prime members in 27 metro areas receive FREE Same-Day Delivery on qualifying orders over $35. Order in the morning (typically
wntil noon), and your package will be elivered by 9pm, seven days a week. Order in the afternoon or evening, and get FREE One-
Day Delivery. See program terms & details.

)

I" MEGACITY

LOGISTICS
LAB

NEW: FREE Same-Day Delivery is now in Charlotte, Cincinnati, Fresno, Louisville, Miwaukee, Nashville, Central New Jersey,
Raleigh, Richmond, Sacramento, Stockton, and Tucson.

=y Y-

Check your zip code (INDIANAPOLIS)
STOCKTON
) A (prickoarma]

Find Same-Day Delivery Items in Three Easy Steps...
ey M e e e
1 search for items 2 Filter your results 3 Get it today!

TAMPA BAY AREA

sAmazoncom  TodaysDeals G Delivery Day

Getit Today
fon [~ {')ex itby Tomorrow
—_ Your Delivery Address
Los Angeles, CA 90025

Ghoose from millons of items, Use the “Get it Today” fiter on Al Same-Day Delivery orders wil
inciuding electronics, home and the left to view and purchase arive by 9PM.
office supplies, and baby items eligible for Same-Day
necessities. Delivery.
An gn T Cencerfor Ihr
c‘ ,L Transportation & Logistics © 2015 Dr. Matthias Winkenbach | MIT Megacity Logistics Lab - chart no. 49 I ||| Massachusetts Institute of Technology

EGACITY

The future of last-mile delivery builds on Qo
innovations in... jl/lf LoglsTics

Own fleet

3PL
Delivery
Business 4PL
Model

On-demand,
crowd-sourced fleet

Cross-vendor collaboration

=
© 2015 Dr. Matthias Winkenbach | MIT Megacity Logistics Lab ~ chart no. 50 ||||| Massachusetts Institute of Technology
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JBerRUSH " T

CONSIDER IT DELIVERED:

UberRUSH s the fastest, most rellable way. o gek things from here 10 therg In New York City.
Request,track, and confirm your dellvery right in the Uber app.

Use the promo code: 10 try UberRUSH for free.

< Forbes RetailingToda S interpet > view woe

cnee

DELIV IS CROWDSOURCED, SAME-DAY DELIVERY

Deliv bridges the last mile gap betwesn retallers and customers. This new
delivery option is easily added into existing ecommerce site or n store
checkout and gives shoppers more — a great deal more — cholce and
convenience. Deliv enables the ulimate customer experience. ltems when
You want themn. Where you want them.

y n N
MEET.YOUR ON:DEMAND ~ %' |
DELIVERY FLEET - :

1 PE

Build the power of on-demand delivery right into
your business with the UberRUSH API

REQUEST ACCESS

CHECKOUT

Built into your
systems

eturns, I leibie
sty when they

SwpPIvG AonRess

0 need you now e

© UBERRUSH

<@

FE .
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...as well as long-haul.

"TRUCKER Products ompany Press log
By S —— o

Truckers helping Truckers

Find your next load, your next stop, and your next trip.

ivers Brokers

Carriers

Trucker Path Pro

The tool truckers use to tell each other about parking, weigh stations,
and stops that matter for life on the road.

or free

.@F’m.,;;«mﬂ.m ?
¥t [
AN g cencertor
[l Lot —. © 2015 Dr. Matthias Winkenbach | MIT Megacity Logistics Lab — chart no. 53
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