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I	would	like	to	offer	a	few	thoughts	about	the	future	envisioned	in	this	document	
published	last	January	–	both	the		driverless	end	state,	and	the	provision	of	Advance	
Driver	Assistance	Systems	to	be	provided	on	the	pathway	to	it.	
The	opening	paragraph	stakes	out	a	preBy	determinisCc	posiCon	–	it	will	happen.	We	
will	be	transported	to	our	desCnaCons	without	any	need	for	a	driver.	
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This	is	Sergey	Brin’s	vision	of	what	might	lie	at	the	end	of	The	Pathway.	
	
But	most	of	the	this	document	is	devoted	to	problems	encountered	on	The	Pathway,	
not	at	its	final	driverless	desCnaCon.	
	
And	the	most	difficult,	so	far	unresolved,	problem	encountered	on	the	Pathway	is	
driver	distracCon.	
	
The	more	Advanced	Driver	Assistance	takes	over	the	driving	task	the	less	the	
aBenCon	of	the	driver	is	required,	and	the	greater	becomes	the	problem	of	driver	
distracCon.	
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The	distracCon	problem	is	a	challenge	highlighted	by	this	arCcle	in	last	Tuesday’s	
Guardian.	
Driving	all	the	way	from	Oxford	to	London	in	car	that	is	supposed	to	drive	itself,	while	
remaining	vigilant	for	situaCons	where	the	Advanced	Driver	Assistance	might	fail	to	
cope,	will	be	a	real	challenge.	
This	is	why	Google	took	out	the	steering	wheel.		It	said	that	its	test	drivers	started	to	
trust	the	car	too	much,	and	they	lost	concentraCon.	

4	



The	problem	is	addressed	briefly	in	this	precursor		Pathway	document	published	last	
year.	
	
It	suggests	the	soluCon	might	be	found	in	the	Highway	Code.		This	is	what	rule	150	
has	to	say.	
	
I	have	highlighted	the	word	MUST.		Most	of	the	307	rules	in	the	Highway	Code		are	
merely	advisory.		But	whenever	the	word	MUST	appears	the	rule	has	the	force	of	
criminal	law.	
	
Beyond	saying	that	distracted	driving	leading	to	loss	of	control	is	against	the	law	I	can	
find	no	other	menCon	of	how	the	problem	might	be	dealt	with.	
	
But	today	I	want	to	focus	on	a	problem	that	lies	at	the	Pathway’s	desCnaCon.	
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The	problem	posed	by	people	not	in	cars.	
This	is	a	picture	of	Sergey	Brin’s	vision,	published	last	year	by	The	Economist.	
	The	picture	captures	the	principal	features	of	the	driverless	future	being	adverCsed	
by	its	promoters:	*There	will	a	return	of	free-range	children,	and	cats	and	dogs.		
*Pedestrians	will	be	free	to	cross	the	street	anywhere.	*There	will	be	no	more	
discussion	of	cyclists	needing	helmets.	*And	lots	of	car	parks	will	become	true	parks.	
	
And	finally,	that’s	me	in	that	car.	I	am	a	representaCve	of	a	group	that	stands	to	
benefit	greatly	from	driverless	cars:		those	who	are	too	old	to	drive.		We	are	making	
common	cause	with	those	who	are	too	drunk	to	drive.	We	will	be	able	to	toddle	out	
the	front	door	and	be	taken	by	car	to	our	parCes,	drink	as	much	as	we	like	and	get	
driven	safely	back	home.	It’s	a	wonderful	vision.	
We	can	even	drink	on	our	way	to	the	party.	
	
The	cars	are	being	driven	by	algorithms	that	have	been	programmed	to	respond	to	
the	vulnerable	road	users	depicted	here	–	the	children,	the	dog,	the	pedestrian	and	
the	cyclist	– with	extreme	deference.	The	algorithms	confer	“sacred	cow	status”	
upon	them.	But	this	scene	is	very	sparsely	populated	–	9	cars	and	5	vulnerable	road	
users	coexisCng	harmoniously.	
What	might	happened	in	dense	urban	areas	with	lots	of	sacred	cows	and	lots	of	
deferen6al	algorithms?	
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I	refer	to	the	drivers	in	this	picture	as	culturally	programmed	to	defer	to	cows	they	
consider	sacred	–	it’s	much	safer	in	India	to	cross	the	road	if	you	are	a	cow	than	a	
pedestrian.	
	
The	behaviour	of	cows	appears	to	be	governed	by	very	simple	algorithms.	But	people	
aren’t	cows.	What	about	the	algorithms	governing	the	behaviour	of	the	people	
depicted	in	the	last	slide	–	pedestrians,	cyclists	and	human	drivers		
People	are	programmed	to	respond	deferenCally	to	things	that	might	harm	them.		
How	might	their	behaviour	change	if	their	percepCon	if	the	threat	of	motorised	
traffic	changes?	I	will	return	to	this	quesCon	in	a	moment.		
	
First	I	want	to	take	a	look	at	the	contribuCon	that	driverless	cars	are	widely	assumed	
to	make	to	road	safety.	
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Pathway	to	Driverless	Cars	promises	more	safety	and	suggests,	in	para	3.29,	a	lot	
more	safety.	
	
	It	joins	many	other	driverless	visionaries	who	anCcipate	enormous	reducCons	in	road	
accident	fataliCes.	
	
I	want	to	provide	some	context	for	this	promise.	
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Here	is	a	graph	showing	the	enormous	reducCon	in	fataliCes	per	vehicle	kilometer	
achieved	in	Britain	since	1950.	

	How	might	we	account	for	it?	And	might	we	expect	reducCons	of	a	similar	
magnitude	in	the	future	if	we	go	driverless.	There	is	an	enormous	literature	that	
seeks	to	explain,	and	claim	credit	for,	the	reducCons	shown	on	the	graph.		

	The	engineers	are	proud	of	their	achievements:	beBer	roads,	beBer	brakes	
and	Cres,	more	crash	protecCon,	and	now	things	like	pre-empCve	braking	and	other	
Advanced	Driver	Assistance	Systems.	

	The	regulators	and	legislators	also	claim	a	share	of	the	credit	with	drink	drive	
laws,	speed	limits	and	the	305	other	rules	in	the	Highway	Code.	

	The	engineers	and	legislators	claim	joint	credit	for	seat	belts	–	the	design	of	
the	webbing	and	anchorage	points,	and	the	laws	compelling	their	use.	

	But	I	want	to	claim	most	credit	for	changing	adtudes,	
	
If	one	looks	through	the	claims	in	the	road	safety	literature	the	life-saving	claims	for	
seatbelts,	and	the	law	that	compelled	their	use,	are	far	greater	than	all	others	–	
enormous	fatality	reducCons	were	promised.	But	unless	you	already	knew	when	they	
were	introduced,	looking	at	the	graph	you	would	be	hard	pressed	to	guess	the	year	–	
1983.	But	if	the	claims	for	the	effecCveness	of	seat	belt	were	true	there	should	have	
been	a	large	and	sudden	drop	in	1983	because	in	that	year	there	was	a	large	and	
sudden	increase	in	seatbelt	wearing	rates.	
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In	1983	seatbelt	wearing	rates	increased	from	under	40%	to	over	95%.	
	
In	the	parliamentary	debate	that	led	to	the	passage	of	the	seatbelt	law	1000	lives	a	
year	was	a	widely	cited	promise	of	the	law’s	effect	
	
But	what	happened	to	fataliCes?	A	fairly	well-established	downtrend	was	interrupted	
for	over	7	years.	
I983	was	also	the	year	in	which	evidenCal	breath	tesCng	machines	were	introduced	–	
a	bumper	year	for	engineers	and	legislators.	
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This	graph	provides	a	clue	as	to	what	might	have	been	going	on.		
	
From	the	1930s	there	was	a	well	established	downward	trend	in	the	raCo	of	
vulnerable	road	users	(pedestrians	and	cyclists)	killed	to	car	occupant	fataliCes.	
	
In	1932	it	was	6.5:1.	By	1970	it	had	dropped	below	1:1	and	was	conCnuing	to	fall	-		
unCl	1983	when	the	seatbelt	law	came	into	effect	and	it	jumped	25%,	aher	which	the	
downward	trend	resumed.	
	
It	appears	that	drivers	feeling	more	secure	wearing	seatbelts	were	driving	a	bit	more	
heedlessly	– an	example	of	the	well-known	risk	compensa6on	effect.	
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Another	example	of	the	failure	of	well-intended	legislaCon:	
In	2010	the	Insurance	insCtute	for	Highway	Safety	published	the	results	of	a	study	
that	confounded	their	expectaCons.		Four	states,	California,	Louisiana,	Minnesota	
and	Washington,	had	passed	laws	banning	texCng	while	driving	–	laws	passed	with	
the	intenCon	of	reducing	“distracted	driving”.	These	laws	consCtuted	natural	
experiments.	Each	state	had	on	its	borders	other	states	that	had	not	passed	such	
laws,	and	these	states	served	as	controls	against	which	the	effects	of	the	banning	
laws	were	measured.	The	result	was:	“texCng	bans	don't	reduce	crashes;	effects	are	
slight	crash	increases.”	Figure	4	displays	the	result	for	California,	measured	against	
the	control	states	of	Arizona,	Nevada	and	Oregon.	This	unexpected	result	was	
described	by	the	authors	of	the	study	as	a	“perverse"twist”.		

	Michael		Sandel	of	Harvard	–	my	new	favourite	philosopher	-		has	observed	
that	“Change	has	to	take	root	in	people's	minds	before	it	can	be	legislated.”		This	
would	appear	to	be	a	nice	example.	Apparently	the	change	in	the	law	was	not	
accompanied	by	a	change	that	had	taken	root	in	people’s	minds;	or	rather	not	the	
desired	change.	A	law	that	was	intended	to	decrease	“distracted	driving”	appears	to	
have	increased	it.	The	report’s	somewhat	tentaCve	conclusion?	-	“clearly	drivers	did	
respond	to	the	bans	…	what	they	might	have	been	doing	was	moving	their	phones	
down	and	out	of	sight	when	they	texted,	in	recogniCon	that	what	they	were	doing	
was	illegal.	This	could	exacerbate	the	risk	of	texCng	by	taking	drivers'	eyes	further	
from	the	road	and	for	a	longer	Cme.”	
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This	graph	presents	a	wider	picture,	and	one	that	provokes	challenging	quesCons	
about	how	the	long-term	decrease	in	road	accident	fataliCes	in	Britain	was	achieved.	
It	shows	the	correlaCon	between	the	naConal	road	accident	fatality	rate	per	100,000	
vehicles	for	134	countries	ploBed	against	the	countries’	scores	on	the	United	NaCons	
Inequality-Adjusted	Human	Development	Index.	There	are	some	large	outliers,	so	it	
clearly	does	not	explain	everything.			

	(Created	by	Mahbub-ul-Haq	and	Nobel	Laureate	Amartya	Sen,	the	Inequality-
Adjusted	Human	Development	index	is	a	composite	of	average	longevity,	educaCon	
and	income,	adjusted	for	income	inequality	-		
hBp://en.wikipedia.org/wiki/Human_Development_Index,	see	also	Figure	7	in	
Adams,	J.	“Risk:	mathemaCcal	and	otherwise”	The	Mathema,cs	Enthusiast,	vol.12,	
no.	1&2,	2015)	
	

	Change	taking	root	in	people’s	minds?		Almost	all	of	the	developing	countries	
toward	the	top	end	of	the	trend	on	this	graph	have,	on	their	statute	books,	laws	
banning	speeding,	drinking	and	driving	and	the	use	of	mobile	phones	while	driving;	
and	almost	all	have	laws	requiring	the	use	of	seat	belts	and	helmets.	None	of	them	
have	car-manufacturing	industries;	they	are	achieving	their	extraordinary	kill-rates	
per	vehicle	with	modern	imported	vehicles	with	100	years	of	safety	technology	built	
into	them.	And	the	fact	that	they	have	inferior	roads	is	unlikely	to	explain	the	
enormous	difference	between	the	countries	at	the	top	and	countries	at	the	boBom;	
potholes	are	nature’s	speed	bumps.	
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Adtudes	toward	safety	on	the	road	are	shared	in	other	aspects	of	life	in	the	
countries	represented	the	last	graph.		
	
Bangladesh	has	higher	fatality	rates	on	the	road	-		and	off	it.	
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And in the 1930s the United States had much higher fatality rates both on the road and at 
work. 



What	adtudes	and	behaviours	might	we	expect	to	find	in	the	brave	new	world	of	
connected	autonomous	vehicles?	
	 	We	are	assured	that	the	adtude	programmed	into	the	algorithms	of	
autonomous	vehicles	will	be	one	of	extreme	deference.	
But	what	about	the	people	on	the	roads	– the	unconnected	autonomous	road	users?	
•  If	there	are	sCll	any	autonomous	drivers	(as	disCnct	from	cars)	leh	on	the	road	–	

we	can	expect	the	range	of	driver	behaviours,	and	adtudes,	that	we	find	today	–	
from	wild	and	reckless	young	men	to	Cmid	and	cauCous	liBle	old	ladies	named	
Prudence.	But	they	will	drive	with	different	expectaCons	of	the	behaviour	of	the	
driverless	cars	that	they	encounter.		

•  There	will	be	no	autonomous	motorcycles.	How	might	the	behaviour	of	their	
autonomous	riders	change	in	response	to	the	diminished	perceived	threat	of	
CAVs?	

•  Irresponsible	road	users	will	sCll	be	with	us.	Might	they	feel	liberated	to	behave	
even	more	irresponsibly?	

•  The	behaviour	of	sacred	cows	is	not	expected	to	change,	but	
•  What	will	happen	on	busy	roads	when	pedestrians	feel	free	to	to	step	confidently	

in	front	of	driverless	cars?		
The	uniform	spacing	of	the	platooning	cars	in	this	picture	renders	the	scene	
unrealisCc.	The	cars	could	not	defer	to	randomly	encountered	people	and	dogs	and	
retain	their	uniform	spacing.	
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What	do	the	proponents	of	Autonomous	Vehicles	assume	about	the	behaviour	of	
these	autonomous	people	not	in	cars?	
First,	they	assume	that	somehow	they	will	be	made	to	get	out	of	the	way.	
	
Or,	somehow	–	the	way	not	specified	–	the	risks	to	which	they	will	be	subjected	must	
be	controlled.	
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I	can	find	virtually	no	menCon	of	the	problem	posed	by	the	“risk	compensaCon	
effect”	in	the	literature	enthusing	about	driverless	cars.		
Here	is	a	typical	example	from	a	recent	arCcle	in	Auto	Express.	
The	“tech”	will	allow	driverless	cars	to	pass	cyclists	more	closely.		
The	arCcle	exhibits	no	apparent	awareness	of	the	likelihood	that,	if	assured	that	
driverless	cars	will	defer	to	them,	cyclists	will	confidently	take	up	more	space	on	the	
road.	
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Billions	of	£/$	are	being	spent	on	the	development	of	driverless	cars.	These	are	some	
of	the	major	players.	
The	economic	and	poliCcal	lobbying	weight	of	the	developers	is	massive.	
	
I	can	find	no	evidence	that	any	of	them	have	seriously	considered,	or	found	soluCons	
to,	the	problem	posed	by	human	autonomous	road	users.	
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The	media	coverage	is	breathless.	
	
And	yet,	the	safety	of	vulnerable	road	users	in	this	exciCng	new	driverless	world	has	
barely	begun	to	be	addressed.	
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The	image	on	the	cover	of	this	Pathway	document	from	last	year	captures	nicely	the	
current	prospects	of	driverless	cars:	
•  Tremendously	exciCng,		
						and	
•  Tremendously	indisCnct.	
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	Na?onal	Planning	Policy		
2.33		NaConal	planning	policy	sets	out	a	clear	approach	to	promote	sustainable	
transport.	One	of	the	core	planning	principles	set	out	in	the	NaConal	Planning	Policy	
Framework15	is	that	the	planning	system	should	acCvely	manage	paBerns	of	growth	
to	make	the	fullest	possible	use	of	public	transport,	walking	and	cycling,	and	focus	
significant	development	in	sustainable	loca6ons.		
	
There	is	no	menCon	in	the	DfT’s	Cycling	and	Walking	Investment	Strategy	of	the	
Pathway	to	Driverless	Cars	document	–	or	vice	versa.		
	
Are	these	iniCaCves	talking	to	each	other??		
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