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Freight	Transporta1on	Planning	is	Hard.	
•  Hard	for	shippers,	
•  Harder	for	carriers,			
•  Hardest	for	government	planners!	

n Infrastructure	planning	1meframe	is	decades	
n Diverse	and	vocal	cons1tuents	(NIMBY,	BANANA)	
n Pallets	don’t	vote		
n Both	modal	and	jurisdic1onal	silos	
n Revenue	sources	are	decreasing	drama1cally	
n Removed	from	the	system	users	

These challenges were recognized by AASHTO and USDOT 
– resulting in the Future Freight Flows project.   
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The	Future	Freight	Flows	Project	
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FFF	Project	Objec1ves	&	Deliverables	
•  Two	Objec1ves:	

n “Provide	decision	makers	[state	DOTs]	with	a	cri1cal	
driving	forces	behind	high-impact	economic	changes	and	
business	sourcing	paTerns	that	may	effect	the	US	freight	
transporta1on	system	[in	the	year	2030	&	beyond].”		

n “BeTer	enable	informed	discussions	of	na1onal,	mul1-
state,	state,	and	regional	freight	policy	and	system	
investment	priori1es.	

•  Three	Deliverables:	
n Analysis	of	Driving	Forces	
n Future	Scenarios		
n Toolkit	for	running	a	Future	Freight	Flow	Workshops	
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So many potential futures, so little time . . .  
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Strategy	vs.	Factors	vs	Forces	

7	

•  Strategy	
n  Things	you	control	
n  Solu1ons	&	approaches	

•  Factors	(“Inside-out”)	
n  You	cannot	control	
n  You	may	be	able	to	influence	
n  Direct	and	obvious	effects	

•  Forces	(“Outside-in”)	
n  You	cannot	control	
n  You	cannot	influence	
n  Indirect,	ambiguous	&	unknown	effects	

A scenario is a set of driving forces 
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Key Drivers 
1. Global Trade 
2. Resource Availability 
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Four	Future	Freight	Flow	Scenarios	
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•  Digital	Freight	Matching	
•  Transporta1on	Management	Systems	
•  Mobile	Communica1on	
•  Autonomous	Trucks		

now	 +20	years	+5	years	+1	year	 +10	years	
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Digital	Freight	Matching	
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Uber	for	X	
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Why	not	Uber	for	Freight?	
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Over $500M invested in these 67 start ups  
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The	last	1me	VCs	thought	freight	was	sexy	.	.	.		
	 >200 Transportation Electronic Marketplaces existed in 1999, 

but essentially none survived in their original form. 
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The	last	1me	VCs	thought	freight	was	sexy	.	.	.		

Source:		Boyle,	Marc	(2000)	Business-to-Business	Marketplaces	for	Freight	Transporta7on	
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Most Recent Real Disruption? 

Source:  AAR and ATA 
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Case of Rapid Change: 
Deregulation 

Bifurcation of US Trucking Market 

Source: Parming 2013 
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Does	the	Uber	model	fit?		

•  What	do	we	do	when	we	uber?			
1.  Contact	a	single	source	through	an	App	
2.  “Real	1me”	visibility	of	nearby	vehicles	
3.  Matched	to	one	of	mul1ple	underlying	providers	
4.  Payment	handled	off	line,	es1mated	in	advance	
5.  Pricing	varies	based	on	surging	

	
Is	Uber	just	Freight	Brokerage	for	Passengers?	
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How	do	the	Markets	Compare?	
PAX	 FRGT	

CompeDDve	Market	 Local	Monopolies	
(taxis)		

Highly	Compe11ve	

New	Capacity		 Untapped/Part-Time	 None	
Business	Type	 C2C	 B2B	
Service	Types	 Limited		 Unlimited	
Frequency	of	Use	 Occasional	 Repe11ve	
Planning	Lead	Time	 0	min	 1-3	Days	
Length	of	Haul	 Very	Short		

(~6	miles)	
Much	Longer		
(500	miles	+)	

Loading	Time	 ~	30	seconds	 >1	hour	
Asset/Driver	Type	 Personal	Vehicle	 Commercial	Vehicle	

Par1ally	adapted	from	Sa1sh	Jindal	(2016)	
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Transporta1on	Poroolio	Con1nuum	
•  Different	network	segments	require	different	rela1onships	
•  Segmenta1on	of	network	and	carriers	by	needs	
•  Con1nuum	from	one-off	transac1ons	to	ownership	

n Ownership	of	Assets	versus	Control	of	Assets	
n Responsibility	for	u1liza1on	
n On-going	commitment	/	responsibili1es	
n Shared	Risk/Reward	–	Flexible	contracts	
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Proposed	value	to	beTer	matching	

•  Improved	vehicle	u1liza1on	
n Es1mates	in	US	10%-30%	empty	miles	
n Differs	by	length	of	haul	&	carrier	size	

•  Reduced	transac1onal	inefficiencies	(fric1on)	
n Streamline	matching,	payment,	no1fica1on,	
visibility,	etc.		

n Does	visibility	of	nearby	trucks	add	value	to	a	
shipper?	
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My	Take-Aways	on	“Uber	for	Freight”	
•  Most	start	ups	in	this	space	hate	the	name!	
•  Some	start	ups	do	have	have	improved	func1onality	.	.	.		

n Evolu1onary	more	than	revolu1onary,	
n Serving	to	increase	customer	expecta1ons,	but	
n Worthwhile	func1onality	is	being	incorporated	within	TMS	or	
brokers.	

•  Demise	of	brokers	has	been	greatly	exaggerated	(again)	
n Middleman’s	role	is	growing,	not	being	diminished	
n Promised	“two	party”	transac1ons	are	really	“three	party”	
n Poten1al	consolida1on	in	brokerage	space	–	strong	economies	of	
scale	

•  Area	for	fit:		Local	real-1me,	on-demand	delivery	
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Begs	a	bigger	ques1on	.	.	.		

Contract	Rate	

Spot	Rate	
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If	spot	market	was	totally	liquid	and	reliable,		
would	it	lead	to	the	end	of	annual	contracts?		
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TMS	Trends	
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Gartner’s	Magic	Quadrant	for	TMS	

Excel, Phone & Fax! 
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Latest	TMS	Trends	
•  Convergence	of	Systems	

n  Bridging	Func1ons	
w  Connec1ng	to	WMS,	OMS,	IMS,	etc.			
w  Fixng	in	end-to-end	solu1ons	
w  Growth	of	Supply	Chain	Plaoorms	

n  Connec1ng	gap	between	planning	&	execu1on	
w  Integra1ng	real-1me	status	into	execu1on	
w  Feeding	execu1on	results	back	into	planning	
w  Procurement	triggering	(market	vs.	schedule	based)	

•  Evolu1on	of	Deployment	
n  Finally	flipped	from	self-hosted	to	remote	hosted	
n  Long	evolu1on:	ASP	to	SaaS	to	Cloud	
n  Different	flavors	of	remote	hos1ng	
n  Faster	upgrades	and	roll	out	of	improvements	
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My	Take	Aways	for	TMSs	
•  The	decision	for	the	shipper	has	not	changed,	

n Standard	processes	versus	Compe11ve	advantage	
n ERP	off-the-shelf	versus	Best	of	Breed		

•  The	speed	of	implementa1on	is	s1ll	a	problem,	
n Gexng	faster	(for	vanilla	install)	
n Connec1ng	carriers	is	s1ll	the	1me	sink	
n No	standardiza1on	of	format	or	data	

•  Most	have	Digital	Freight	Matching	anyway!	
n Private	marketplaces	
n Dynamic	and	adap1ve	carrier	selec1on		
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Example:	Carrier	Selec1on	with	 	
	 	Automated	Escala1on	
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Mobile	Communica1ons	
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Mobile	Communica1ons		

•  Providing	real-1me	access	to	drivers	
n For	shippers,	carriers,	brokers	.	.	.		
n GPS	based	posi1oning	-	tracking	
n Visibility	versus	excep1on	management	

•  Connec1vity	to	the	driver		.	.	.		
	.	.	.	do	shippers	really	want	this	informa1on?	
	.	.	.	do	carriers	really	want	to	give	this	informa1on?			
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Challenges	for	Mobile	Tracking	
•  How	easily	can	real-1me	asset	tracking	.	.	.	

n GPS	data	be	merged	with	milestone	EDI	data?	
n Be	translated	and	mapped	into	ac1onable	on	the	underlying	
orders	and	goods?		

n Be	converted	into	beTer	predic1ons?	
•  Impact	of	widespread	use	of	Electronic	Log	Books?	
•  What	happens	with	complete	transparency	to	drivers?	

n Dissolu1on	of	carriers?	
n Growth	of	alliances?	
n Growth	of	freight	brokerage	(Uber	Freight)?			
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Autonomous	Trucks	
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Shiz	from	“If”	to	“What,	When,	&	Where”	
•  The	What	.	.	.		like	boiling	a	frog!	

n Not	a	binary	decision	.	.	.		
w  No	Automa1on	(Level	0)	
w  Func1on-Specific	Automa1on	(Level	1)	
w  Combined-Func1on	Automa1on	(Level	2)	
w  Limited	Self-Driving	Automa1on	(Level	3)	
w  Full	Self-Driving	Automa1on	(Level	4)	

n Systems	in	Place	
w  Collision	Mi1ga1on	Systems	
w  Integrated	Safety	Systems	
w  Lane	Departure	Warning	
w  Blind	Spot	Detec1on	
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Shiz	from	“If”	to	“What,	When,	&	Where”	
•  The	When	.	.	.	faster	than	originally	thought!	

n First	paid	autonomous	delivery	occurred	in	Colorado	in	
October	2016.	

		

n Uber	Freight	On-going	Experiments	&	Trials	
w  Ini1al	window	was	15	years	to	commercial	non-pilot	use	
w  Releasing	sozware	updates	2-3x	weekly	and	hardware	weekly	
w Window	for	non-pilot	commercial	use	shrinking	to	single	years	
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From	“If”	to	“What,	When,	Where,	&	How”	
•  The	Where	.	.	.	three	environments	for	freight	

n Long	haul	corridors		
n Shorter	haul	local	moves	/	shuTle	runs		
n Intra	Facility	(Yard)	moves	

Long	Haul	
	
	
	
Shorter	Haul	
	
	
	
	
Intra-Yard		
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Longer	Term	.	.	.		
•  Direct	Changes	

n Increased	single	day	range	(~1000	miles)	
n Ubiquitousness	of	TL	combined	with	low	cost	of	IM	
n Lower	fuel	costs	

•  Indirect	Impacts	
n Reduc1on	in	Na1onal	DCs,	increase	in	locals	
n Concentrated	corridor	traffic	
n Dissolu1on	of	TL	carriers	to	independent	driving	en11es	
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•  Digital	Freight	Matching	
•  Transporta1on	Management	Systems	
•  Mobile	Communica1on	
•  Autonomous	Trucks		

now	 +20	years	+5	years	+1	year	 +10	years	
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Questions, Comments, Suggestions? 
 

caplice@mit.edu 

“Wilson	&	Dexter	–	disrup1ng	the	dominant	design	daily”	
Yankee	Golden	Retriever	Rescued	Dogs	(www.ygrr.org)		


