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The story of the future of the car in the 
Southern California in 2035 that emerges 
from this project is a multi-layered 
composite built up from careful analysis, 
well-grounded assumptions and personal 
responses to the Southern California of 
the present. This is a discursive project 
for generating dialogue not only between 
domain-experts, but between methodologies 
with radically different ways of apprehend-
ing, projecting, predicting and shaping the 
future. Core-samples extracted from a 
range of professional and personal preoc-
cupations yield insights about technological 
advances, trends in design, and factors 
shaping our region and its inhabitants. The 
result is a fragmentary picture that is neither 
comprehensive, nor air-tight; although it 
does produce a realistic and vivid insight into 
what in our region will be the same as today, 
and what is going to be different. The con-
tributors come at the subject at hand from a 
number of non-coplanar directions, notably 
weaving together their experiences of “how 
things work”, which in itself will have agency 
in creating the future. 

what we find out about the future of cars 
establishes an underlying theme: we are 
realizing the ultimate dream of quantitative 
research as computation finally succeeds 
in creating a full-scale map of the world . 
every point and movement in space and time 
will have a corresponding data representa-
tion that can be used to enhance efficiency, 
precision, prediction and customization. This 
plays out in a number of ways: Networks 
of sensors will guide our autonomous 
vehicles safely through our cities in a ballet 
of efficient traffic flow and real-time control. 
Transportation planning will benefit from a 
much finer-grained accuracy of modeling 
and prediction about performance capability 

It’s not coincidental 
that there’s a link 
between Futurist 
paintings and writings 
to cars. 
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of cars, roads, and even complex networks 
of modes of travel. planners, designers and 
developers will be able to generate more 
realistic visualizations and make more pre-
cise assumptions to aid in decision-making 
- financial and otherwise. Historical trends 
suggest that individually custom-tailored 
revenue collection for infrastructure-use 
appears to be a very likely outcome of having 
a full scale map of the world, challenging 
the paradigm of the commons with its 
attendant demand for fairness and shared 
responsibility.

The overarching trend is for our systems 
– our cities, and transactions - to become 
more efficient due to almost instantaneous 
prediction and control, and for this to 
produce and support a greater variety of 
modes of travel and a greater variety of types 
of cars. a countervailing trend is for some 
species of future-cars, such as autonomous 
pods accessed by individuals through a 
mobility-package lease, to become more 
uniform and generic. But these pod-cars, 
at least in the near future of 2035, will be 
sharing the road with a huge range of old 
and new cars, plus bikes, buses, streetcars 
and new variants of vehicles we don’t see yet 
today. It will become feasible for individuals 
to spontaneously access different cars for 
specific uses, and the shapes and sizes of 
cars we buy or use will be more accurately 
tailored to our desires and needs. More fuel 
types will become commonly available, and 
different modes of refueling will proliferate. 
advances in material science and production 
methods will make it practical for companies 
to design and manufacture editions of cars in 
smaller numbers. 

even with new imperatives for safety and 
sustainability, it seems clear that our world 
continues to be shaped by the legacy of 
the car-utopian futurama . There is broad 
consensus that, since we’ve come this far, 
our streets, cities and region will only benefit 
from quicker acceptance of technological 
and design advances in cars. we just need 
to overcome the obstacles to that hap-
pening. However, the technological and 
design improvements will not take place 
in a vacuum, despite the seamlessness of 
the full-scale data-map of the world. one 
careful study indicates that both the vehicle 
mix on the roads, and any qualitative and 
technological enhancements to the roads 
themselves, will strongly reflect economic 
disparity between neighborhoods. advances 
in cars and roadway improvements will not 
be shared equally. and how will we cope 
with the increased variety of both modes 
and cars, given a physical infrastructural 
context that will remain largely the same 
as what we have now? for example, what 
kinds of adaptations will be required of users 
of roads given an increased heterogeneity 
of sizes and speeds of vehicles, especially 
since a great many more of the drivers and 
pedestrians will be elderly? 

within the Car future group, our versions 
of 2035 are notably contradictory beyond 
a small number of basic assumptions that 
we can all agree on. This reflects the gap 
between design and planning; between 
planning and engineering; between local and 
regional planning; between social sciences 
and design; and between design and art. 
The gap in approaches seems more like a 
chasm most of the time, and anyone familiar 
with one way of thinking is confronted by an 
alien landscape when faced with the other. 
for example, the area of design with which 
I’m most familiar, architecture, is a highly 
emotionally charged domain in which the 
practitioner learns early and often that the 
stakes are both personal and could hardly 
be higher, explaining an attendant degree 
of investment and disappointment very 
difficult to relate to for those in other lines 
of work – made all the more pathetic given 
its alternately real and perceived frivolity. 
By contrast, planning is sober, bureaucratic, 

level-headed and business-like. Its main 
operating principle is that the future can be 
extrapolated – literally numerically extrapo-
lated – from the past. It assumes control of 
the future by objectifying and generalizing 
it. design, on the other hand, is subjective 
and editorial and at its best (which doesn’t 
always happen) challenges the status quo 
through making a proposition about the 
future. By definition, any kind of design 
activity is a fresh opportunity founded on a 
tabula rasa. The pressure is on for bringing 
something brand new to a tiny corner of 
the world, whether that corner of the world 
is a cereal box, a skyscraper or a spoon. 
planning is more realistic, with its indefati-
gable commitment to turning lemons into 
lemonade. planners gather the members of 
the public into fluorescent-lit meeting halls, 
nudging along their agenda of gradual, if not 
imperceptible movement towards the good 
life that comes from economic prosperity, 
security, fresh air, and exercise. Because it’s 
reliance on trends, planning does not cope 
well with change. rapid change in particular, 
like the sudden appearance of technological 
advances or new consumer habits, is like 
a boulder thrown in its path. The trend-
calculators cannot recalibrate to account 
for the appearance of a new phenomenon 
or individual occurrence that resists being 
generalized, however in the future plan-
ning practices, including policy planning, 
will stand to gain from the full scale map 
of the world, since the increased accuracy 
of prediction will demand a corresponding 

response in the form of policy from all levels 
of government.

our admittedly self selecting group attempts 
and sometimes succeeds in communicating 
across our different areas of expertise and 
interests toward the goal of producing a body 
of knowledge around the topic of the car 
in Southern California in 2035. Many of the 
participants, and I’m sure many of you, know 
“how things work” – how deals are struck, 
how projects move forward, how power and 
authority function to deliver results. But 
luckily, as we also know, there is actually 
an infinite number of ways that things work 
and these can be due to our own biases and 
actions. engaging problems from multiple 
points of view, and at multiple scales, by new 
arrangements of disciplinary expertise can 
re-arrange “how things work” to surprising 
results. admittedly, these kinds of ideas are 
nothing new. They were put forward with 
great eloquence and originality in 1970 in 
design Methods by John Chris Jones, the 
contributor of the last chapter of this book. 

(not finished) one of the most important 
premises of our project is that representa-
tion creates the conditions of its own use . 
The design of the book and the photographs 
are as important to the predictive value of as 
the written content. The photographs are not 
illustrations but statements about the pres-
ent that throw light on the future. This is the 
first step in a larger project asking what can 
be produced by disrupting planning through 
art. The logic of the two ways of understand-
ing - art and planning – are irredeemably 
opposed, which has been fruitful for art (on 
the topic of Southern California, the work 
of ed ruscha, among many others, springs 
to mind). But what, if anything, can art do 
for planning? In imagining an art/planning 
confluence, the word futurism bears consid-
eration. (not finished)

 There are two different meanings of futur-
ism: one refers to the Italian art movement 
of early 20th century that glorified speed, 
motion, youth, violence and modernization. 
The other is the humanistic/empiricist 
analysis of possible, probable or preferred 
futures. despite sharing a name, the two 

It’s not as if excellence 
in urban design hasn’t 
been achieved; lucky 
for us, we don’t have 
to reinvent the wheel. 

Our versions of 
2035 are notably 
contradictory beyond a 
small number of basic 
assumptions that we 
can all agree on. 
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definitions have little to do with each other, 
except they are both, in radically different 
ways, concerned with the future. The histori-
cal art movement – futurism (dirty) – caused 
a proliferation of radically new forms in every 
artistic medium, but was undeniably fascis-
tic, brutal and dark. This stands in distinction 
to futurism (clean) – the application of 
techniques of social science for predicting 
and shaping the future for the purposes of 
improving on the present, as widely practiced 
by designers, planners, policy makers and 
other professions. The car is a link between 
the two futurisms. It is the focus of the 
futurist’s leader Marinetti’s gleeful, but now 
hopelessly corny Manifesto of 1909 in which 
he celebrates the car’s dark side through 
his high speed encounter with a ditch. In 
the era of good magazine, we all know that 
cars have other, even darker, sides including 
but not limited to fatalities, injuries, pollu-
tion and depletion of natural resources.  as 
distant as the two are from each other, there 
is something to be gained by clean-futurism 
from the other futurism. The dirty-futurists 
undeniably helped create the world in which 
we live. Their influence on our lives can 

still be directly felt in art and music, and 
especially in popular culture, including car-
culture. The car and its attendant problems 
are a complex subject, and material and 
visual culture can play a productive role in 
advancing the discussion through offering 
an appropriately multifaceted and relevant 
way of apprehending what is at stake. Many 
people, as we know, love cars and will 
continue to do so (they are physical objects, 
they move, they come in colors and shapes 
– they have a lot of compelling attributes 
that cannot be ignored). our current clean-
futurists are right to anticipate and hasten 
the recuperation of other modes of mobility 
besides the car, but their cannon of Smart 
(-street, -growth) brackets out essential 
factors. More significantly, it perpetuates the 
organizations and processes that invented 
the Smart-cannon through studies, reports, 
regulations, and implementation schemes. 
looking at the car through the lens of 
futurism and futurism creates a productive 
tension that reframes the issue and points 
the way toward new practices.  There is 
good reason to assume that our reliance 
on mobility in Southern California will only 
increase and that cars are here to stay. It 
will be difficult, if not impossible, for people 
in this region to afford to be less mobile, at 
least in the near-future of 2035. Historically, 
cars did not so much create the mobility-
dependence of Southern California, but 
rather reinforced the interdependence of its 
far-flung human and natural resources. even 
in the earliest days of american settlements 
here, people routinely traveled twenty miles 
to access raw lumber for construction, or 
moved agricultural and mining products 
sixty miles or more. There was brisk trade 
between anaheim, long Beach, riverside, 
San Bernardino and los angeles long before 
there were freeways. The heavy reliance 
on mobility was characteristic of Southern 
California from the beginning and continues 
to offer a spectacularly huge range of 
options for people: opportunities for work, 
cultural activities – everything. Mobility 
is one of the factors that turned Southern 
California into an international Mecca for 
creative activity.  But at the writing of this 
book, we can observe the public commons 
in parts of Southern California decaying 

and deteriorating to levels typically found in 
the developing world. This, in the midst of 
a longstanding but pathetically misdirected 
campaign on the part of urban designers to 
gloss our cities over with veneers sugges-
tive of parochial Midwestern towns. luckily, 
examples do abound in the great and even 
the not-so-great cities of the world of how 
to create beautiful, uplifting public spaces; 
great shopping streets; great walking streets; 
extraordinary bike lanes; ingenious solutions 
for how to deal with cars, including how to 
park them. It’s not as if excellence in urban 
design and planning hasn’t been achieved; 
we don’t have to reinvent the wheel. But we 
have chosen to de-value and underfund our 
public commons, and although more money 
would certainly help, it’s just a part of the 
problem. Beneath our physical infrastructure, 
there is an underlying decision-making 
infrastructure in which different kinds of 
knowledge production assume their roles in a 
hierarchy categorized by professional exper-
tise (architecture, design, planning, and art, 
to name a few). These relationships helped 
establish, and now perpetuate, the conven-
tions for how our cities are planned, designed 
and maintained - and it’s time for them to 
be reconfigured. Multiple physical scales in 
the city should be addressed together, with 
different types of knowledge production 
leveraging each other’s strengths instead 
of operating in silos. we need more flexible 
relationships not only between professional 
roles, but between the usual sequences of 
steps in a project in order to achieve synergy 
between scales of operation. The new hybrid 
approach has to be efficient, adaptable, 
project-driven and implementation-centric. 
like design, it requires leaps of faith because, 
among other things, it is understood that you 
don’t know the outcome when you start. It 
also requires open-mindedness and a willing-
ness to experiment and build new sources for 
funding, sharing ideas across disciplines and 
collaborating through hierarchies. a rethink-
ing of cars, their roadway infrastructure and 
their public policy apparatus is a good subject 
with which to begin moving this larger project 
forward. we predict that a variety of sizes, 
shapes, cost and degree of automation are 
poised to comingle on the streets of Southern 
California. Car-design is sprouting shoots in 

My first thought is 
always about why 
there isn’t a way to 
operate a car that 
allows you to move 
your right leg. This 
is an unforeseen 
and unintended 
consequence of  
well-intentioned  
and carefully-made 
design decisions. 

We owe it to our future  
to make space for  
the cultural producers 
of today. 

multiple directions, and the acceptance of 
new types of cars is expanding throughout the 
world. our decision-making infrastructure 
should take this challenge as an opportunity 
and become a facilitator instead of a bar-
rier for experimentation in car design, and 
positively influence an industry that even 
in the recent past has been notoriously 
inadaptable and typically slow to change. 
our physical infrastructure, in turn, needs 
to learn to be responsive to the mobility and 
urban design implication of new types of cars. 
If transportation and planning profession-
als considered vehicles and their use from 
multiple points of view and multiple scales, 
it would smooth the path towards new and 
improved approaches to vehicle design. If 
this could become a conscious and widely 
accepted goal, transportation professionals 
and planners would have an opportunity for 
fresh thinking about the implementation, 
maintenance and funding of our streetscapes. 
we are at an excellent juncture at which 
to approach these issues more creatively, 
armed with what we’ve learned in the past 
three decades since the first oil-crisis, and 
with a new moral confidence resulting from 
the widespread acceptance of the concept of 
Smart growth . we can design and plan our 
policies and physical environment to accom-
modate multiple modes of transit including 
bicycle and pedestrian while acknowledging 
the continuing importance, and the preva-
lence, of individual automobile travel in our 
region’s future. 

remembering futurism as we engage in 
futurism provides not only much needed 
critical perspective of the currents of thought 
of the 20th century, but it also reminds us 
the extent to which the legacy of cultural 
producers can change the world. we owe it 
to our future to make space for the cultural 
producers of today. 
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CARS
I’m sure one reason I’ve taken such an 
interest in cars and the road is the fact that 
I occasionally spend hours on end sitting 
in traffic, driving at an average of twenty 
miles an hour from orange County back to 
Northeast los angeles. as I sit there, often 
with my lower back in agony, I have a lot 
of time to think. My first thought is always 
about why there isn’t a way to operate a car 
that allows you to move your right leg. This is 
an unforeseen and unintended consequence 
of well-intentioned and carefully-made 
design decisions. But more about that later. 
I also spend time looking at the stickers on 
the rear windows on the cars around me. 
The fashion here in Southern California is 
to memorialize loved ones in white cursive 
adhesive letters on the rear window. I 
calculate the ages of the deceased, like I’m 
walking through a cemetery, and am always 
shocked and saddened when they are equal 
to or less than my own. Then there are 
the trucks. Sometimes, on the 57 freeway, 
there are hundreds of them, one after the 
other. Those drivers deserve our respect, 
hauling around both the useless and useful 
stuff that makes our economy possible, 
such as it is. I wonder how their backs must 
feel. I always let trucks go in front of me 
and give them lots of room. I like the way 
trucks are customized, with their stickers 
and mud-flaps. Something else that got me 
interested in cars was buying a car. I wanted 
to be systematic, so I read and researched 
and test drove a vast number of different 
kinds of cars, and I was amazed to find how 
limited my options were. They were all the 
same, give or take a few attributes. why was 
that? why were all these expensive, highly 
sophisticated consumer products alike? I 
was hoping for something special – I wanted 
a datsun 280ZX, but I couldn’t have one. 
for a number of reasons, I had to conform 
and plunk an unimaginably large amount of 
money down to buy a normal middle aged, 
middle class station wagon, which turned 
out oK. It’s a diesel, and it makes a soothing 
purring sound. But I digress. 

COLLABORATION 
In april 2010 I went to the National apa 
Conference to present a six and half minute 
power point presentation. Upon recovering 
from having exposed my thoughts to a room 
full of planners I set off into the evening, 
taking the advice of my guidebook to find 
somewhere atmospheric to have a drink and 
a great, cheap meal. afterwards, I wound 
my way through the streets happily sated, 
wandering around an unfamiliar city. when I 
neared an intersection close to downtown, I 
saw a middle aged man in a tennis hat sitting 
at a card table under an umbrella. He was 
a fortune-teller (but not a gypsy). I didn’t 
have anything else to do so I took a chance 
and sat down on one of the folding chairs 
under the umbrella. on the table was the 
expected paraphernalia: ornate tarot cards 
that turned out weren’t actually tarot cards 
but some other illustrated cards that served 
a related purpose, a couple of candles and a 
binder that contained the rubric for translat-
ing the messages held by the cards into 
narrative. The pages in the binder were pale 
pages of 8.5x11 paper protected by clear 
plastic covers. Some other pages contained 
photocopied newspaper stories about the 
fortune teller, who at other times of the day, 
and at other times of his life, was a journalist 
and a real-estate agent. I let him do most of 
the talking because, of course, I wanted to 
get my money’s worth and so didn’t want to 
make his job too easy. I was curious to see 
what he would come up with based on the 
most minimal of information. He told me 
that what I really needed to do at this point 
was focus on finding like-minded people with 
which to work: put other concerns aside and 

make that my number one priority. It was 
perfectly good advice: succinct, and notably 
less expensive than other types of counsel-
ing - certainly well worth the twenty dollars. 
The following day, in an unrelated incident, 
roaming around at night after another 
authentic dining experience, I tripped and 
fell on the sidewalk and captured the inter-
esting picture of my hand, below. It was my 
last evening in town and I was determined to 
see the Mississippi, so after the hand- inci-
dent I found my way to the other side of the 
barrier of urban renewal that separates the 
city from the river and finally saw it for the 
fist time in the three days I was there. 

1. The Mississippi
2. The Dangers of being a Pedestrian: My hand 

after I fell down on the sidewalk
3. below: Dinner in New Orleans

He told me that what 
I really needed to do 
at this point was focus 
on finding like-minded 
people with which  
to work. 
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 WhY 2035
Marco anderson

I once saw a presentation by a futurist 
named glen Hiemstra. In that presentation, 
Hiemstra, proposed a mental exercise for 
putting oneself in the frame of mind to 
think about the short and long term future. 
Hiemstra suggested that in order to really 
understand the possible futures we may 
encounter, we should think about 50 years 
in the past, and identify the differences 
between now and then. By examining the 
extent of change between any two points 
over a fifty year time period, we are provided 
with a frame of reference with which to think 
about 50 years in the future. Something 
about 50 years in the past is just out of our 
immediate cultural memory, so we are able 
to disassociate from the ubiquitous presence 
of innovation in our daily lives. In contrast, 
thinking back half that span of time, 25 
years in the past, provides an opportunity to 
capture a snapshot of the arc of change, and 
also imagine an interim state between now 
and the future, or halfway between now and 
fifty years in the future.

The date we have chosen for our future 
year horizon, 2035, is based on the vision 
of the future transportation infrastructure 
that will inform the Southern California 
association of governments (SCag) 2012 
regional Transportation plan. This is the 
master plan that each Metropolitan planning 
organization (Mpo) across the country 
prepares every four years in order to qualify 
for federal funding. SCag is the Mpo for the 
six counties encompassing all of Southern 
California except for San diego County, 
which has its own Mpo. However this date 
also serves, in this context, as a halfway 
point between the current state of affairs, 
and a significantly different future state 
in 2060. Therefore as, Hiemstra suggests, 
in order to put ourselves in the frame of 
mind to ponder 2035 and 2060, we should 

remember (or imagine, if you aren’t old 
enough) the world, and specifically Southern 
California, in the years 1987, and in 1962. 

In Hiemstra’s example, he examined house 
size, and lot size in 1955 in comparison with 
building trends at the height of the housing 
boom in 2005. The significant difference 
between a 1st generation suburban form, 
versus the master planned suburban com-
munities, and exurban McMansions of the 
mid-aughts, enabled him, and his audience, 
to completely re-imagine the urban form of 
2055, with suburban retrofitting, new types 
of household formation including accessory 
housing, and semi-public shared use of 
common backyard spaces, as an antidote to 
lack of public space in los angeles.

In order to really 
understand the 
possible futures we 
may encounter, we 
should think about  
50 years in the past, 
and identify the 
differences between 
now and then. 
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THE ONCE AND  
FUTURE CAR
Using this technique, we can examine some 
consistent features in personal vehicles, or 
cars. Most cars, in either 1962, 1987, or 2012 
(the present) have four wheels, connected 
via axles and a drive train to an internal com-
bustion engine. The driver uses a steering 
wheel and pedals to control the direction, 
and speed of the vehicle. drivers and pas-
sengers maintain a forward facing seated 
position while in the vehicle. Most vehicles 
have three distinct spaces: the engine space, 
the passenger space, and a cargo space. 
The latter two spaces while, distinct have 
not necessarily been separate in the case 
of vans, station wagons, and more recently 
hatch-backs.

The essays in this book will examine the 
changes that could occur with vehicles and 
within the built environment over the next 
25 and 50 years. In the context of this book, 
however, it is easy to see both dramatic dif-
ferences, and incremental differences using 
the past years of 1962 and 1987, in all other 
aspects of vehicle design, manufacturing, 
usage, and pricing. while the characteristics 
noted above have held constant, vehicles in 
1962 were largely mechanical devices (using 
such antiquated technology as brake cables, 
steering rods, spring loaded suspension), 
designed, engineered and produced out 
of metal alloys. Mandatory installation of 
seatbelts was still 3 years away, intermittent 
windshield wipers had yet to be perfected, 
and few vehicles were equipped with head-
rests to reduce “whiplash” neck injuries. 
Many vehicles still ran on leaded gasoline. 

The cars of 1987 on the other hand can be 
analyzed as representing an interim state. 
electronic controls, including on-board 
computers were more common. emission 
controls, had been present in vehicles for 10 
years. Interior amenities and safety features 
had advanced significantly. These included 
air conditioning, sophisticated music 
systems, ergonomic seats, headrests, and 
seatbelts. Certain classes of vehicles, which 

did not exist, or existed in limited contexts 
(such as SUVs, and compact cars) in 1962, 
were well established product types by 1987. 
However, more subtle changes in how cars 
are designed and built have made significant 
progress since then. Computer aided design 
and fabrication has allowed designers to 
incorporate compound curves and significant 
aerodynamic features. Technology has cre-
ated an explosion of interior amenities, such 
as video display consoles, satellite naviga-
tion, more sophisticated seating controls to 
name a few. 

More importantly how we purchase and use 
our vehicles has changed dramatically since 
both 1962 and 1987. There was a time when 
personal vehicles were still a luxury item 
purchased with cash, now they are personal 
necessities often entirely financed. even 
in 1987 a family often shared one or two 
vehicles, currently there are more cars than 
registered drivers in some states, and it is 
not common for teenagers to expect a car 
upon a reaching driving age. Commute times 
have greatly increased, as have speeds on 
highways and roadways. Increases in size, 
weight, and horsepower have unfortunately 
absorbed advances in emissions controls. 
Unfortunately increases in average speeds 
due to increased lane widths and improved 
road engineering have negated advances 
in passenger safety so that while average 
crash fatalities have decreased greatly the 

n order to really 
understand the 
possible futures we 
may encounter, we 
should think about  
50 years in the past, 
and identify the 
differences between 
now and then. 
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POSSiblE  
FuTuRES
SOuThERN  
CAliFORNiA  
iN 2035

Some urban areas will become more densely 
populated, with taller buildings and more 
people closer together than today, creating a 
greater range and variety between the most 
urban and suburban parts of the region. This 
will be partly due to a 2009 law to regulate 
Greenhouse Gas emissions through regional 
land use planning, and because of antici-
pated market pressures. However, the region 
will still be a polycentric one, supporting both 
dense and dispersed housing, office, and 
commercial centers spread throughout the 
region. 

The health of the regional economy, cost 
of housing, average household income, 
time it takes to travel by different modes of 
transportation and cost of transportation will 
be the biggest factors in shaping the region, 
the mobility and the built environment. The 
increased variety in density, its location and 
the connections between will influence all 
of the possible futures discussed below. 
Consequently, the answer to the question 
‘What will the environment for the car be 
like in 2035?’ will always –and infuriatingly- 
remain “It depends”: it will depend on the 
specific level of population, and employment 
density in question in particular parts of 
Southern California.

THE REGION
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deMoGRaphiCs: Earlier times will look 
simple to the Southern California population 
of 2035. In 2011, one of every fourteen people 
is over 70; in 2035, it will be one of every 
seven.  Those Boomer retirees will have 
their memories of driving around Southern 
California, but most of them will have been 
born somewhere else in the U.S.  In contrast, 
the rest of Southern California’s population 
of 2035 will have been born and educated in 
California – in greater proportion than any 
population since California became a state.  
The majority of the workforce, at home on 
Southern California streets and sidewalks, 
will be the children and grandchildren of late 
20th century immigrants from Latin America 
and Asia. As never before, their mobil-
ity will depend on the needs and priorities 
of people who have retired.  There will be 
twice as many retirement-age Southern 
Californians in relation to working age 
residents as today. There will be two retirees 
in 2035 for every five persons of working age. 
The votes of retirees will decide the oppor-
tunities that are available for those who are 
trying to get from place to place, whether to 
work or to play. 

This population of 2035 will spread itself 
widely across the Southern California 
landscape, as every Southern California 
generation has done. The mix of ages and 
incomes will be distributed in dense lumps 
of similarity, with the possibility of coming 
together in anonymous rides from place to 
place.  The ease or the difficulty of getting 
around will contribute to whether Southern 
Californians will want to make the trip, and 
hopefully the pleasure of moving around 
Southern California will be more than a 
memory.

PEOPLE

There are any number of radically alternative 
scenarios which, while credible, are not 
necessarily inevitable, these include, severe 
global depression, permanent drought in 
the southwest, “The Big One”, peak oil, 
and rapidly rising sea levels due to climate 
change. This book does not deal directly 
with any of these scenarios, however they 
shouldn’t be ignored. 
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buildinGs & housinG: Both demographic 
trends and rising transportation costs will 
impact how people live in a region currently 
oversupplied with large lot suburban hous-
ing. This is not to say that this type of housing 
won’t still be the most popular, just that 
there will be increased demand for denser 
housing types throughout the region. Large 
lot single family homes will continue to be 
developed in areas with cheap land, however 
more dense mixed-use single and multi-
family housing types will be developed in city 
and town centers throughout the region.

paRKinG: By 2035, we will have found a 
better way to designate parking spaces 
than by painted stripes, and different types 
of parking needs will be addressed more 
efficiently. Parking design and policy have 
received an enormous amount of attention 
over the last five years. Smart technology 
including sensors, computers and electronic 
signage will improve parking efficiency, and 
is being deployed rapidly, although perhaps 
not evenly, throughout the region. Automated 
parking garages have already been approved 
for use in denser parts of the region.  

Shared parking, public and private car share 
stations, and continued unbundling of park-
ing from housing and employment centers 
will increase the options available for parking 
in a region where parking is already at a 
premium. This will also greatly increase the 
diversity of home and work parking solutions. 
For example, a small 100% electric vehicle 
may be clean enough to store in a garage 
that is actually completely integrated with 
your house in a dense urban neighborhood. 
Or driverless vehicles may be legally allowed 
to park themselves at an area removed from 
a suburban home.

URBAN FORM URBAN FORM

In urban or urbanizing areas, regional park-
ing policies based on requiring a developer 
to provide the current number parking spots 
will be phased out by 2020.  In addition 
transit service and multi-mobility access will 
be robust enough to justify variable parking 
rates, meaning rates that change during the 
course of a day to meet demand, and assure 
a constant 85% vacancy in business districts. 
Fully automated cars will park themselves in 
either automated or standard parking struc-
tures. In either type of structure, the cars 
will be more efficiently stored, allowing lower 
ceilings and more cars per level - a boon to 
developers. The level of deployment of driver-
less cars will affect parking congestion. By 
2035, cars will be fully capable of staying in 
circulation while their owners or passengers 
are at their destination. One possibility is 
that autonomous, shared vehicles will only 
need to be stored somewhere to recharge. 
The rest of the time they could remain in 
almost constant circulation. This could have 
dramatic effects on parking requirements as 
a car you use may be driving around picking 
up other passengers while you are at work. 

tRansit stops and hubs: Hubs will 
need to accommodate a greater variety of 
modes of transportation, and provide a more 
viable link between long and short journeys, 
and between transit and pedestrians. For 
example, Bus Rapid Transit (BRT) stops 
currently pose a seemingly intractable chal-
lenge for integration into streets, due to the 
overlapping transit services, and weaving in 
and out of the peak hour parking lane. These 
issues will be taken on and addressed in a 
more satisfactory way. Efficiency of transit 
will continue to improve with the availability 
of accurate real-time information for pas-
sengers. Within the urbanized areas, Metro 
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Rail Metrolink, and urban streetcar hubs 
and their environs will continue to grow, 
attracting development and retail ameni-
ties. In more dispersed areas of the region 
transit stops as we know them will be fewer, 
replaced by on demand service. 

jitneys: Jitneys or small vans and buses 
will provide first and last mile connectivity. 
They can offer a very agile and cost effective 
way to work residential neighborhoods and 
ferry individuals from home to transit sta-
tion/hub and then again from transit stop 
to work-place. As energy costs spiral, taxi 
operators might realize that running a small 
electric or gasoline powered vehicle like an 
Neighborhood Electric Vehicle for first and 
last mile operations, makes sense. Perhaps 
enlightened cities will make it easier for 
individual entrepreneurs to buy and operate 
their own vehicles. Currently, there are web 
based services operating in San Francisco 
which provide specialized insurance coverage 
which allow members to share their vehicles 
with other members. It is only a short step to 
use these services to crowd-source billing, 
operation, and licensing functions for indi-
vidual owner/operators.

How these services integrate with the urban 
form will depend on how jitney service is 
finally deployed. Smart shuttle services 
provided by employers may develop into a 
privatized network, or an entrepreneurially 
minded transit operator may develop a hybrid 
public private model. On the other hand 
jitney service may come from taxi and shuttle 
companies perfecting a ride-sharing pric-
ing scheme that is easy to understand and 
acceptable to passengers. Along with these 
scenarios is one in which jitneys start as 
unlicensed operations in poorer areas of the 
region, and eventually establish themselves 
as legitimate operators. This will be easier 
in a less risk-averse society. Eventually, 

a proper balance between risk, personal 
responsibility and benefits has to re-emerge. 
If jitney service does become available we will 
have fewer definitive bus stops, and fewer 
bus shelters since jitneys will pick people up 
on demand along their routes as they cur-
rently do in many global cities. 

seRviCe stations and ReFuelinG: 
Gasoline powered vehicles will remain in the 
majority so service stations will remain func-
tionally similar to today, however they will 
offer a larger variety of fuel types. Spacing 
and availability of stations will greatly 
depend on the range of the vehicle fleet. The 
absolute number of refueling stations may 
go down slightly as electric vehicles become 
more common. These will be recharged at 
stations dispersed throughout the region in 
buildings of different uses such as homes, 
parking garages adjacent to places of work 
or shopping centers. Cities have expressed 
caution about developing charging areas as 
they did in the ‘90’s before electric vehicles 
were properly accepted by manufacturers 
and the market and so the next time around, 
the electric car will have to rely more heav-
ily on private sector recharging stations. 
Commercial vehicle refueling will become 
more differentiated from consumer refueling 
because, for example, commercial electric 
vehicles will have higher rated charging 
equipment, and will be available with hydro-
gen fuel cells before consumer vehicles. 

URBAN FORM URBAN FORM

There are significant issues with jitney service 
in the developing world, which would have to 
be solved by technology or policy. By serving 
the most popular routes jitney service further 
erodes per passenger return for public transit 
service. In addition, competition between jitney 
providers can lead to unlicensed drivers enter-
ing the business, and competition can create 
its own congestion. Varying levels of quality 
among providers can be seen as inequitable 
if factors such as safety and cleanliness are 
affected. Finally, the taxi industry, and transit 
unions in Southern California may remain 
powerful enough forces to continue to derail 
any change in the status quo.
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vaRiety oF CaRs: A substantial number 
of older cars lacking the benefit of sensor-
enabled safety features will share the road 
with vehicles that are self-driving (autono-
mous). There will be a much wider range of 
types of vehicles on the roads, and drivers 
with a greater variety of skill-levels and 
attentiveness to the task of driving. There is 
a lot of effort being made to design, produce 
and promote smaller vehicles, but the trend 
in consumer choice has been in exactly the 
opposite direction, with market demand con-
tinuing to be strong for larger cars. If current 
trends continue, these will have significantly 
improved engine technology and safety. The 
efficiency of hybrid engine technology and 
lighter, more sophisticated construction 
techniques could continue to be applied to 
making larger faster cars, as they have been 
over the past 20 years. However, other kinds 
of new technology such as automation could 
either enable current trends or create new 
ones. It is also hard to predict the effect of 
inevitable demographic changes on the car 
market. One strong possibility is that we 
may concurrently see two opposing trends: 
one towards a proliferation of smaller more 
urban friendly cars, and another for the 
continued prevalence of large cars, with the 
two sizes of cars will be sharing the road, the 
small cars outnumbered by the large.

autonoMous vehiCles: Over half the fleet 
of vehicles in 2035 will be fully autonomous, 
with regulations and market acceptance 
having supported the ubiquity of autonomous 
vehicles on highways, arterials and residen-
tial streets.

CaR desiGn: As the overall vehicular system 
becomes more autonomous, the vehicle 
interior environment will become more like 
a small living room and allow for increased 
customization for closer integration with 
each individual user’s lifestyle. Some predict 
a shift in car-designers’ focus away from 
the sculptural dynamics and styling that 
have traditionally been important to vehicle 
design. 

For example, Apple’s simple and understated 
product designs, such as for the iPhone, may 
give a hint of future vehicle exterior design: 
a simple exterior form and anonymous 
styling. Fleets of cars will travel together at 
space of a few feet in autonomous formation, 
facilitating the user’s ability to communicate, 
socialize, multi-task, work, watch movies or 
play games all during their daily commute. 
Current research into improvements in the 
design of vehicle egress for handicapped 
people will result in better design of egress 
for cars in general. The way we enter and exit 
vehicles will be less standardized, in keeping 
with the increased variety of types of vehicles. 

auto industRy: Insurgent, disruptive 
start up vehicle companies will lead in 
innovative vehicle architectures. A minimum 
number of vehicles will still need to be sold 
in 2035 in order to see a vehicle “pencil” 
for a manufacturer. So car companies will 
continue to subsidize an array of vehicles 
through a small, select group of best-selling 
models. However because of efficiency gains 
in manufacturing processes, materials and 
engineering, manufacturers will be able to 
produce a larger variety of cars and be more 
responsive to changes in markets.

Car companies become more like computer 
companies, in that the production of vehicles 

VEHICLES VEHICLES

On-demand mobility means we will use differ-
ent types of vehicles for different trips, so cars 
will not be privately owned, but shared, and 
generic. Cars will have fewer empty passenger 
seats due to car sharing and alternative 
ownership. At the same time, suburban 
families will maintain multiple cars such as 
larger cars for family outings and smaller cars 
for daily commutes. 

There is no consensus on when, or through 
what phases of acceptance by regulators, 
self-driving vehicles will be allowed to operate 
on local streets. However, the technology 
probably will perform better at lower speeds 
where the algorithm is relying more on 
sensors, and slowing the vehicle, than on the 
highways where the algorithms are calculating 
complex location in space, speed, and relation 
to other vehicle variables. Political regulation 
will depend on whether the public is convinced 
that self-driving vehicles remove the human 
error, or infringe on our driving liberties. 

The overall design of vehicles – the vehicle 
architecture - will remain remarkably similar. 
Vehicle exterior surfaces will be impregnated 
with phosphorus like materials to store solar 
energy from daylight and would passively glow 
in the dark, contributing ambient illumination 
to the environmental in high-density urban 
areas, reducing the energy draw from the grid. 
And, to further facilitate the requirements for 
constant social networking, we will see the 
integration of molded organic LED materials 
into the exterior panel construction of vehicles. 
These would display real time communica-
tion, dialog and expression, changeable and 
animated color and graphic motifs, allowing 
a layer of individuality and personalization of 
the anonymous exterior design. This would 
augment the autonomous driving experience. 
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is driven by distributed component designers 
and manufacturers responding to certain 
specifications and assembly processes. 
Marketing information comes from multiple 
sources and costs are more widely distrib-
uted. The major manufacturers provide 
branding, distribution, major assembly, and 
some R&D funding. 

Significant changes in the government’s 
approach to the regulation of vehicles will 
occur that will allow for more dynamic 
architectures. A regulatory framework built 
around risk assessment, and performance 
measures will regulate communication 
standards for on-board and off-board 
telemetry. By 2035 safety will be so improved 
that relaxed vehicle architectures will follow 
separate safety guidelines, based on systems 
redundancy instead of increasingly more 
forceful collisions. 

buses and tRuCKs: We will see a wider 
variety of sizes and types of buses and 
trucks, and they commonly will have assisted 
driving systems. Buses will range from 
long-distance Bus Rapid Transit to local 
shuttles and a great number of small, less 
regulated private vans and jitneys. Like today, 
drivers of buses and trucks will have more 
rigorous training than drivers of cars. Buses 
will look more like streetcars, and streetcars 
will make a comeback in areas with enough 
density. 

The bus and truck industry does not adapt 
quickly to change, including integrating new 
technology. In fact, the general form of the 
cargo trucks has not changed in 50 years. 
Currently, smaller buses are designed to fit 
on large truck beds, leading to raised plat-
forms and uncomfortable cabins. Moreover, 
the resulting cargo and emergency vehicles 

dictate road standards. A major contributor 
to the current lack of evolution in truck and 
bus design has been the slow specifications-
based purchasing processes required of 
public agencies. But if the purchasing 
processes change, it will allow for more 
responsive design on the part of truck and 
bus manufacturers. An emerging market 
for privatized, shared public transportation 
could encourage variety and experimentation 
in truck and bus design and manufacturing 
which in turn would influence public sector 
purchasing decisions. Increased variety in 
density may also challenge current conven-
tions and leading to a more diverse truck 
fleet as it has in Europe and Asia. 

sChoolbuses: School buses will be safer, 
and they could be a site for learning instead 
of just transportation. In keeping with the 
logic of the autonomous vehicle, the interior 
of the school bus could be much more like 
a class room. But the future of the school 
bus will depend on the future of education. 
For example, in a scenario where schooling 
is a blend of on-line learning at home with 
only a day or two a week in a physical school 
building, it is likely that school buses will no 
longer exist as schools reduce daily trans-
portation functions. But in a scenario where 
transportation is provided, or on occasions 
like field-trips when travel is part of educa-
tion, the buses can serve as classrooms on 
wheels.

sMall CRossoveR vehiCles and 
MotoRCyCles: There will be a proliferation 
of vehicles that are somewhere between a 
Segway and golf cart, a Segway and a motor-
cycle or a motorcycle and a car. Some will 
have two or three wheels, some four. They 
will have a variety of ranges and speeds, and 
require different kinds of fuel: for example 
electric motorcycles will be common. We 

VEHICLES VEHICLES

Significant increases in the cost of energy will 
make long-distance transportation of finished 
goods economically unsustainable inducing a 
large-scale move to local manufacturing that 
will change the face of trucking. Long distance 
trucking will reduce, short haul, regional and 
urban distribution will increase. We will see 
even more small delivery trucks and vans. 
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will need to face the challenge of designing 
roadways to accommodate these vehicles. 
Similarly, we will need to craft licensing 
policy and rules for them alongside other 
vehicles that are much larger and faster. A 
long-term negotiation to establish public 
and private cooperation will be the only way 
to optimize the use of these vehicles and 
allow them to find a market. 

For example, Polaris is a progressive com-
pany, which has recently acquired Global 
Electric Motorcars (GEM). Since 1998, GEM 
has been manufacturing one of the more 
common and better looking neighbor-
hood electric vehicles (NEV) to be seen on 
American streets. It was designed by Art 
Center graduate Dan Sturges. Sturges actu-
ally co-founded the original company before 
it was acquired by a Fargo, N.D. business-
man who then sold it on to DaimlerChrysler. 
Under Chrysler’s ownership very little was 
done to improve or update the product, and 
more importantly, there seemed to be no 
visible effort to promote the idea of NEV’s 
as an effective and economical means of 
local, personal mobility. Polaris might see 
GEM as an opportunity to be innovative in 
this dormant but ready-to-be-exploited 
market. It is well-positioned to create 
the next generation of NEV’s with more 
sophisticated safety engineering – although 
without being a proper car. But it will never 
sell if regulations don’t change to allow 
a maximum speed of 35 mph. The future 
of a broad range of vehicles in-between 
the standard four-passenger car, and the 
bicycle will depend on the future of negotia-
tions between regulatory agencies and the 
automotive industry.

tRains and bus Rapid tRansit 
vehiCles: The proliferation of types of rail 
vehicles will continue, and there will more 
than likely be select deployments of street-
cars in small areas such as Downtown Los 
Angeles and downtown Santa Ana, as well 
as alternative rail vehicles like the Anaheim 
Monorail. More Southern Californians will 
have passing acquaintance with modern rail 
vehicles, as Metrolink continues to update its 
rolling stock, and offers work space ameni-
ties such as wireless communication, and 
charging stations for digital devices. As noted 
above, busses will be designed with more 
ease-of-use, and look more like rail-based 
transit. Bus Rapid Transit systems will 
continue to be a feasible alternative to rail 
based systems for low density areas of the 
region which cannot justify the investment in 
rail transit. 

California High Speed Rail is very much still 
on the path of a 20 year plan for providing 
inter-city passenger rail service. However, 
fiscal, and governance issues can still delay 
or stop the project. 

Regional rail service will improve, however 
much of the current right of way for rail is 
still surrounded by long-term industrial 
uses, and will get in the way of regional 
rail stations becoming the nuclei of viable 
transit oriented districts. This will vary 
greatly depending on the use and placement 
of freight rail. Corridors with freight rail 
operations will still have noise and pollution 
effects, higher risks, and wider unavailable 
rights-of-way.  

VEHICLES VEHICLES
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hiGhways: Within Southern California of 
2035 the freeways and highways will have 
the same footprint (or Right-of-Way: ROW). 
There will be an extremely wide variation in 
the quality of the surfaces of the highways 
throughout the region. Many current High 
Occupancy Vehicle facilities and flyovers will 
be converted into High Occupancy Toll lanes. 
HOV and HOT lanes are now being built as 
continuous access facilities and not physi-
cally separated lanes. There will be no segre-
gation of self-driving vehicles on freeways. To 
segregate them is impractical and a waste of 
time and money. The technologies that will 
allow autonomous vehicles to work will allow 
them to mix invisibly with legacy vehicles. 

There are significant investments in toll 
transponder infrastructure, so we may see 
a HOT lane becoming a fully automated lane 
piloting area. Highway-running autonomous 
vehicles promise the greatest return on 
investment in congestion reduction and 
easier interim implementation.. However 
automation is actually more effective at lower 
speeds, therefore local driving in automated 
mode will make more sense.  

aRteRial Roadways: The most complex 
urban and transportation design challenge 
will play out on moderate and high density 
corridors in suburban communities . These 
will need to accommodate the widest range 
of modes of transportation, and the widest 
range in the fleet: heavy/light, fast/slow, 
large/small, autonomous/non-autonomous 
vehicles and serve regional and local needs 
in addition to accommodating pedestrians. 
Across the region there will be an even 
greater disparity in the quality of the road 
surface based on economic strength of local 
roadway jurisdiction. 

In urbanized areas the footprint, or ROW, will 
remain static, and in many cases there will 
be a critical mass of political will to reclaim 
street space for traffic calming, public space 
and sidewalks. Suburban areas will continue 
to see new arterial construction and better 
maintenance of existing roads in wealthier 
communities. Deployment of signal prioriti-
zation and smart signals that communicate 
actively with cars will favor suburban areas.

Segregation for bicycle facilities will 
increase, as will the sophistication of signals 
on bicycle infrastructure. Complete Streets 
approaches that integrate pedestrian, bicycle 
and vehicular travel will be implemented in 
varying degrees depending on density, and 
local resources.

Roadway ContRols & lane MaRKinGs: 
There is a great deal of research being 
carried out these days on technologically 
enabled roadway controls such as cameras, 
sensors, and active controls that allow 
infrastructure to communicate with vehicles. 
In an opposing trend, there are planning and 
design case-studies that favor fewer con-
trols: for example, marking-free streetscapes 
in high-density low-speed environments. 
Again the ubiquity of self-driving vehicles 
and their operation in low and medium speed 
environments will be a major determining 
factor on what kinds of requirements will be 
placed on roadway controls and markings.

The implementation of the currently popular 
strategy for achieving traffic calming with 
roundabouts will depend on the size of the 
intersections, and the speed of traffic, with 
these treatments being more likely as neigh-
borhood amenities. Use of traffic circles in 
suburban and exurban arterial settings will 
again depend on the extent of self-driving 

ROADWAYS ROADWAYS

There are significant investments in toll 
transponder infrastructure, so we may see 
a HOT lane becoming a fully automated lane 
piloting area. Highway-running autonomous 
vehicles promise the greatest return on 
investment in congestion reduction and easier 
interim implementation.. However automation 
is actually more effective at lower speeds, 
therefore local driving in automated mode will 
make more sense. 

Traffic controls will be developed by the vehicle 
manufacturers, meaning: they will be deployed 
on the vehicles themselves rather than on the 
infrastructure. It will be the vehicles, and not 
the infrastructure - using cloud comptuting, 
GPS type systems and car2car communications 
- that will create systems redundancy resulting 
in public safety, thus creating self-contained 
virtual roadway controls that don’t depend on 
expenditure by public agencies. This will allow 
much more rapid development and ensure that 
the technologies are continually updated and 
with no opportunity for certain cities or regions 
to be deprived of better traffic management 
because of political stasis. The technologies 
that allow autonomous vehicles to work – at 
any speed - will not demand much, if any 
additions to the infrastructure such as roadway 
controls. 
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vehicles. Traffic circles have fewer conflict 
points, and work without vehicles having to 
completely stop. 

CultuRal attitudes: “The Right to Drive” 
In Southern California the notion that driv-
ing is a right will still be a reality of public 
policy for at least the next 15 years or more. 
However, the right to drive conveniently 
ignores the fact that the mobility challenged: 
young people, old people and sick people 
do not have that right. By 2035 the leading 
edge of the boomers will be entering their 
reduced mobility years, and will hopefully 
be reaping the planned transit investments 
they voted for through county level half-cent 
sales tax measures, in five of the six southern 
California counties. In other words, workable 
subregional transit systems will be serving a 
non-trivial portion of all types of daily trips for 
all age groups in some parts of our region. 

More importantly, there will be a wider 
spectrum of available mobility options, and 
vehicle ownership options. This will remove 
the economic mandate of driving, as the only 
credible method of access to economic activ-
ity. So by 2035 the right to drive (my car, by 
the way) will no longer be synonymous with 
the need to only drive my car. Autonomous 
vehicles will allow a more diverse range of 
people get in a vehicle and safely drive when-
ever and wherever they want, so the right 
to drive could become the right to mobility. 
In fact the market power of the baby boom-
ers, and their now caretaker children, will 
provide the market incentives to automobile 
manufacturers. 

CoMMutinG patteRns: Commuting habits 
will be less routine resulting in more traffic 
spread out through the day instead of during 
rush-hour. And the lack of routine means 
more difficulty in offering efficient transit 
services. In another trend, the increased 
concentration of population density means 
people will travel shorter distances, so there 
will be more demand for mobility, and public 
transit, within that closer range. 

Telecommuting and remote working will 
be much more common. However, the 
implication on traffic is uncertain. Will more 
remote work result in more local trips, and 
in more overall travel during the working 
week, or reduced overall travel? A very large 
proportion of the population, especially the 
economically disadvantaged, will not have the 
option to telecommute because of the nature 
of the work they do. 

liCensinG, dRivinG sKills, and 
enFoRCeMent: Current new driver licens-
ing, and vehicle miles traveled have been 
decreasing for the last 5 years. This is in 
part reaction to graduated licensing, but also 
the increasing appeal of virtual connectivity 
and more interest in digital devices than 
automobiles by people in their late teens and 
early 20’s. 

The coexistence of autonomous vehicles 
and non-autonomous vehicles on the same 
roads, and drivers needing to be proficient 
in autonomous and non-autonomous modes 
will require a greater variety of driving abili-
ties. The diversity of types of driving modes 
means that drivers will, ironically, have to be 
more skilled – creating the need for new lev-
els of drivers’ licenses, stricter enforcement 
of traffic rules and higher costs for licenses.  
Some on-board communication technology 

ROADWAYS ROADWAYS

Local trips will be made in small, electric 
vehicles. In the ideal urban community of 2035, 
no-one should be more than walking distance 
from any facility required on a daily basis – 
schools, shops, clinics, entertainment and a 
local satellite business hub.
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will be used to immediately assess fines, 
and encourage surrendering driving control 
through dis-incentives. 

leasinG/RentinG/boRRowinG: Across 
the region ownership patterns will grow 
much more varied. There will be more 
on-demand mobility options in denser 
areas, and more technology-enabled mobil-
ity: for example, using phones to facilitate 
on-demand car sharing, electric charging 
rates that vary with current demand, flexible 
insurance policies that cover co-ownership or 
renting your own vehicle. On the other hand, 
there will be a large segment of lower income 
vehicle owners, still buying cars with cash, 
and engaging in informal car sharing. Future 
vehicle ownership is an extremely unpredict-
able factor. More efficient vehicle pricing, 
leasing arrangements and usage could lead 
to fewer vehicles per capita, or it could lead 
to many families owning multiple vehicles 
for different purposes such as short trips, 
commutes, weekend errands. In either case, 
people will have better access to a variety 
of vehicles. Currently, there are web based 
services operating in San Francisco which 
provide specialized insurance coverage which 
allow members to share their vehicles with 
other members. (Getaround.com, relayrides.
com, spride.com.) They may choose to own 
one or more cars or they may choose to par-
ticipate in a total mobility package that gives 
them access to what they want/need when 
they need. They may own the vehicle that they 
use nearly all of the time for commuting and 
then lease other kinds of vehicles for occa-
sions when the requirements for storage are 
different, such as weekend trips.

However, car ownership has also been a 
cultural touchstone for nearly a century, and 
globally is still on the rise. A car also remains 

the second largest purchase many people 
make in their lives. While this highlights the 
economic reasoning behind change, it also 
demonstrates a deep social attachment. 
There is near consensus on these changes, 
as many of these things are in place. 
However there are many different thoughts 
on the pace of this change. An oft-cited figure 
is that it would take 4 semi-continuous years 
of sustained gas prices to trigger a major-
ity of Americans to a tipping point of more 
systematically rational and effective vehicle 
choices. 

However, car ownership has also been a 
cultural touchstone for nearly a century, and 
globally is still on the rise. A car also remains 
the second largest purchase many people 
make in their lives. While this highlights the 
economic reasoning behind change, it also 
demonstrates a deep social attachment. There 
is near consensus on these changes, as many 
of these things are in place. However there 
are many different thoughts on the pace of 
this change. An oft-cited figure is that it would 
take 4 semi-continuous years of sustained gas 
prices to trigger a majority of Americans to a 
tipping point of more systematically rational 
and effective vehicle choices.

ROADWAYS ROADWAYS
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Funding oF the design, construction 
and maintenance oF transportation 
inFrastructure: In September 2011, 
there is no clear picture of the long-term 
future funding mechanism of the American 
transportation infrastructure segment. 
This topic is probably the murkiest it has 
ever been in the last 50 years. The SCAG 
regional council vigorously began a discus-
sion about allowing a local agency, county 
or city to raise the gasoline tax with a simple 
51% majority instead of the 2/3rds majority 
required for all other taxes, and fees. The 
agency has to meet the condition that the 
funds be spent only on reducing congestion. 
The federal transportation bill is entering 
a period of debate over its 6th extension in 
the wake of a near shut-down of the federal 
government. 

There is near unanimous consensus among 
transportation experts of all ideological and 
professional stripes that the current method 
of infrastructure funding is inadequate. 
Gasoline Tax collection and distribution was 
developed in the 1930s and is completely 
inadequate for the future system. As the new 
standards that require 35 miles per gallon 
fleet-wide gas mileage by 2020 are phased 
in, the SCAG region will see a decrease of?? 
$12B in funding over the 20 year time period. 
In September 2011, there is no clear picture 
of the long-term future funding mechanism 
of the American transportation infrastructure 
segment. This topic is probably the murkiest 
it has ever been in the last 50 years. The 
SCAG regional council vigorously began a 
discussion about allowing a local agency, 
county or city to raise the gasoline tax with 
a simple 51% majority instead of the 2/3rds 
majority required for all other taxes, and 
fees. The agency has to meet the condition 
that the funds be spent only on reducing 
congestion. The federal transportation bill 

is entering a period of debate over its 6th 
extension in the wake of a near shut-down of 
the federal government. 

There is near unanimous consensus among 
transportation experts of all ideological and 
professional stripes that the current method 
of infrastructure funding is inadequate. 
Gasoline Tax collection and distribution was 
developed in the 1930s and is completely 
inadequate for the future system. As the new 
standards that require 35 miles per gallon 
fleet-wide gas mileage by 2020 are phased 
in, the SCAG region will see a decrease of?? 
$12B in funding over the 20 year time period. 
A more aggressive standard currently under 
review - 54.5 mpg for cars and light-duty 
trucks by 2025 - would decrease gas tax 
revenues even further. Moreover, electric 
vehicles currently pay no infrastructure 
maintenance tax. A future system will 
most likely supplement the gas tax with an 
indexed, inflation-adjusted user fee charged 
via on-board equipment or at the time of 
smog check and registration. In addition 
there will be more transponder-based toll 
facilities in Southern California, such as the 
current 91 Express Lanes. The 91 express 
lanes are planned for extension, the I-10 and 
110 High Occupancy Toll lane demo projects 
start operating in Los Angeles in 2012, and 
the Orange County Transportation Authority 
is considering High Occupancy Toll lanes on 
I-405.  

FUNDING FUNDING

Telecommunications and computing compa-
nies have a stake in road-pricing, since they 
will have to provide part of the infrastructure 
for implementing and maintaining it, so they 
will be powerful proponents of it.  However 
they have yet to significantly enter into the 
policy debate.  Energy providers are currently 
too concerned with meeting demand for energy 
that they have not been as actively involved in 
infrastructure funding development.
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Fuel types & enGines: The Internal 
Combustion Engine will remain by far the 
most common. There will be more variety 
of fuel types than we have today, and more 
individual vehicles will have the capacity 
to use different types of fuels. Petroleum 
based fuels will be further reformulated, 
perhaps with an increased Ethanol (cel-
lulosic) content will account for about 60% 
of the market. Many of these cars will be 
gasoline/electric or diesel/electric hybrids. 
Some will be capable of being plugged 
in, but non plug in hybrids, like the Prius 
will still be very common. Zero emissions 
battery-electric vehicles will account for 5% 
to 10% of the fleet. There will be increased 
use of Compressed Natural Gas, made more 
popular because of the possibility for home-
based refueling for natural gas. Hydrogen 
vehicles will also be a factor, although in the 
minority.

FUEL TYPES

In 2035, nearly all cars – indeed nearly all road 
vehicles will have electric traction motors. The 
question is what will be the energy storage mix 
of the fleet in 2035? A significant proportion of 
new vehicles will have some form of internal 
or external combustion engine requiring liquid 
energy storage. These series hybrids engines 
will generate electricity to supply the electric 
traction motors. This allows far more efficient 
use of the liquid fuel whether it is gasoline, 
diesel, bio-mix, etc. because of combustion 
engine optimization and elimination of the inef-
ficient mechanical transmission used today. It 
also allows significant range.

Some vehicles, with shorter journey usage will 
have battery storage of electricity or perhaps 
hydrogen fuel-cells. Which of these two exist 
will depend on which of the two technologies 
wins out in the race for economic production, 
ecological cleanliness and energy density. This 
will likely be battery storage on most vehicles, 
and hydrogen fuel cells will be seen more on 
large vehicles – buses, trucks – where the high 
cost of the technology is a smaller fraction 
of the overall vehicle cost and the storage of 
hydrogen tanks is less of an issue.
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the CRossinG the stReet in 2025 
pRojeCt was proposed by Bill Trimble, a 
senior planner for the City of pasadena. 
Its purpose is to fictionalize many of the 
questions that planners, designers, and 
policy analysts ask when they consider the 
future of personal mobility, including the 
rate of change in vehicles, transportation 
infrastructure, and technology. for example, 
at what speed will people and things move, 
and who will be liable for the risk when, say, 
vehicles and pedestrians meet? 

In order to get in the right frame of mind, 
we thought about what specific intersec-
tions looked like 10, 20, or 30 years ago. we 
thought of the types of vehicles you would 
have seen on the road, and the types and of 
pedestrians you would be standing with on 
the sidewalk. 

what was the infrastructure like? were there 
crosswalks? pedestrian signs? Curb cut-
outs? Then we thought about current trends 
in demographics, design, and technology, 
and imagined the same intersection 15 years 
in the future. The ten or so participants 
randomly chose the degree of density and 
economic context of the future intersection. 
what emerged were sharp distinctions 
between the anticipated futures of eco-
nomically disadvantaged areas and wealthier 
communities. generally speaking, infra-
structural improvements were seen to favor 
areas of less density, especially wealthier 
suburbs, while the infrastructure of denser, 
urban areas was expected deteriorate. The 
following is based on a compilation of the 
narratives developed by The Car future 
group.
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as they approach the intersection the youngest girl races 

ahead and the lights at the edge of the sidewalk blink signify-

ing there is traffic in the intersection. The crosswalks are 

clearly marked and the pavement is smooth and new. The 

slightly blue tint in the pavement reflects the non-petroleum-

based low-emission asphalt. You can’t see the pedestrian 

sensors under the pavement but they can communicate with 

the newer automated vehicles to let the cars know that the 

light is going to be red or that a pedestrian is crossing. The 

new synchronization systems sense the on-coming traffic, 

and resynchronize within a few minutes after it passes. The 

flow of traffic is amazing. The speed of the autonomous cars 

conforms to the electronically posted speed limit, which var-

ies with time of day, traffic patterns, and weather conditions, 

and they travel for miles without ever stopping at a light. This 

area of orange County is one of the few non-freeway locations 

where vehicles may be operated autonomously because of the 

dense network of intersections with cameras, traffic signals 

and detectors. Implementation of this system a couple of 

years ago was assisted through hard won state and national 

grant funding

ORANGE COUNTY IN 2025
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The turn lane has a green thermoplastic coating to signify 

that it doubles as a bike lane. The right-most lane also has 

the coating, and dedicated bicycle lights. There are a wide 

mix of cars, bicycles and other vehicles leaving the Business 

district: a few fifteen year old hybrids driven by teenagers and 

young college kids, and a number of brand new all electric 

Mercedes and audis on their way to the freeway’s autono-

mous toll lanes. Two and three-seater neighborhood electric 

vehicles whiz by soundlessly. These share the road with 

hybrid trucks which get a ridiculous 30 mpg and cost $800 a 

year to register, but are still popular with those who have the 

room to park them. 

Behind us is a gas station with its 8-10 different types of 

pumps, sorted by fuel type. on one side are the large gas, 

diesel, and natural gas pumps. on the other are the hydrogen, 

and electric charging stations. The gasoline sold these days 

does not even seem like gasoline any more since it contains 

15% ethanol (some might call it moonshine) and many other 

additives to lower its carbon footprint. Some of the 240-volt 

medium rate electric chargers can take several hours for a 

complete recharge, but more and more are converting to 480 

volt fast-chargers that can take an eV or pHeV battery from 

near dead to 80% charged in about 15 minutes. It appears 

that the bugs have been worked out of these systems since 

the rash of accidental electrocutions in the high-humidity 
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south a few years ago. This station, like most, has e85 pumps 

now and CNg and high pressure (10,000 psi) hydrogen too.

finally the light for the cars turns red. The bicycle light stays 

green for another 10 seconds to allow the bikes to clear the 

intersection, and one lone straggler crosses on an electric 

Uno, the music from his speakers accompanied by the whirr 

from the hub motor. as soon as the bicycle light for the other 

direction turns green, the automated BrT bus starts to cross. 

Ten seconds later, the car lights finally turn green. The led 

strips embedded in the pavement of the pedestrian crosswalk 

start blinking, and the speakers overhead start their sing-

song beeping. Two senior citizens whirr up behind us on their 

personal mobility chairs. The scooters sense that they are 

not in a dedicated mobility lane, and so have a low bell sound 

alerting us that they are behind us. 

The group of vehicles stopped at the intersection includes 

both automated vehicles tied into the centralized traffic con-

trol system as well as several legacy vehicles driven the old-

fashioned way. while we’re crossing, one driver approaches 

the intersection. I can see this vehicle has no automated con-

trols, since it isn’t slowed down enough to stop. The driver, 

on a call with his automated stock broker, runs the light, 

nearly hitting the group. The driver’s phone buzzes with an 

automatic citation. while the driver looks at the citation, his 

phone buzzes again as he has been notified by his insurance 

company of an immediate rate increase. It might be time for 

him to invest in a new 2026 Toyota with automatic control 

systems since this is the third ticket he has gotten in the last 

2 years for similar situations. 
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I am a 25 year old clerical worker, at Broadway and Vernon 

avenue just south of downtown los angeles. I am trying to 

reach my ultimate destination in the huge job center in west 

los angeles that has far eclipsed all of the employment 

opportunities of the old and very outmoded downtown area.

I will catch a northbound bus along Broadway, and then 

catch the extended Metro purple subway line to Beverly Hills, 

catch another wilshire bus, and then a jitney that circulates 

southward. Most people in my area have abandoned active 

use of their cars. The price of gasoline has increased steadily 

over the past decade and $10 per gallon is the norm. Travel 

is by necessity; discretionary trips are severely curtailed. 

extraordinarily high capital costs for rail-based transit infra-

structure has shifted public policy emphasis to super articu-

lated rubber-tired vehicles to provide the most cost-effective 

flexible and demand responsive system. region-wide park-

ing taxes, and tolls on major arterials serving job centers, 

intended as a deterrent to passenger vehicle travel, have had 

the greatest effect in the most economically disadvantaged 

areas. It hasn’t helped that the secondary street network 

for legacy vehicles with limited intelligence features are 

SOUTH LOS ANGELES IN 2025
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discontinuous and in poor repair. available freeway onramps 

for car model years for 2010 and earlier have been limited by 

CalTrans’ aggressive “smart mobility” priority policies. 

The ten foot wide sidewalk on Broadway has an uncomfort-

ably crowded feeling. Its level of service is f minus. fuel costs 

have spawned a new surge in walking, but I cannot move 

at a brisk purposeful pace. people and other obstructions 

combine to make this morning’s walking trip an adventure. a 

large number of elderly people on the sidewalk are on scoot-

ers and several people have Honda walk-assisters on their 

legs. These seem almost as common as eye glasses used to 

be. linked by tiny sensors hooked onto ear-lobes, they check 

balance and create responsive movements by mimicking leg 

muscle activity. The crowd shares the sidewalk with many 

wagons, most of them drones that follow behind their owners. 

The wagons are typically filled with produce or other items 

to swap. It once seemed inconceivable that we could adapt 

to fewer cars and less money this way, but life goes on. for 

example, the new fad is to worry about every ounce of weight 

that might be, pulled, pushed or carried. Because of the cost, 

people think twice about moving themselves or any baggage 

from one place to another. and in advertising, light is the  

new green.

I weave through the bags, wagons and people to reach the 

corner, but I cannot cross because the long line of articulated 
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buses has stacked up and backed up. only the old cameras 

and light detection systems are in place in this area, so 

unruly queues of super articulated buses are the norm. Two 

extend almost the entire distance of a short city block. There 

is no way to cut in between these monster vehicles. I have to 

retreat from the cross walk and corner. I look for any sort of 

gap. It is a risk darting across Broadway. Since vehicle use is 

down, J-walking enforcement by the police has escalated into 

a primary public revenue source.

The curb and street are in sorry shape. lots of potholes. In 

this part of the city, the little lighter cars, for those lucky 

enough to have one, just cannot weather the pounding. I 

decide to make my move. I dart in and out from among the 

various shapes and sizes of buses and jitneys and converted 

privateered mini vans. any newer vehicles are entirely cov-

ered by advertising, the ads a standard part of any lease 

agreement. I am also facing platoons of refitted year 2010 

vintage SUVs with outboard suspension systems with huge 

springs. This primitive horde of vehicles does not seem to 

show much respect for pedestrians or any type of traffic con-

trol rules: Sort of a technological inferiority complex. lots of 

cyclists here too, but the unmaintained pavement makes that 

mode very precarious and unpredictable. You just never know 

what a cyclist is going to do, or is able to do. 

Several of us see our bus. we make a break for it and I try 

not to fall prey to a pot hole. I have lots of torn clothing as a 

memento of prior crossing efforts. when I thrust my pass in 

front of the bus door sensor a voice responds, “admit one”. I 

grab the overhead hand-rail and my day begins. 
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AuTONOmOuS 
VEhiClES
Geoff wardle

this booK is all about the FutuRe oF 
the CaR but if you live in a metropolis like 
Los Angeles or San Francisco you must be 
wondering: How can there be a future for the 
car?

On the one hand, as noted elsewhere in this 
book, we believe that for the foreseeable 
future, California is one of the American 
states that will not see any huge investments 
in new transportation infrastructures – there 
isn’t the political will to do so and even if 
there was, there is certainly not enough 
money to do so. (The one exception might be 
a limited hi-speed rail network connecting 
San Francisco to Southern California but this 
will perhaps compete more with regional 
air traffic than it does with road traffic.) This 
means that we are stuck with the infrastruc-
ture we already have – no more roads of 
significance will be built and anyway, experts 
in traffic management agree that building 
more roads does nothing to relieve conges-
tion; it just moves the problem to another 
neighborhood.

On the other hand, apparently, most of us 
still prefer to get into our personal cocoon 
everyday to drive to work than to use public 
transportation options. Despite significant 
improvements in bus, subway and com-
muter rail services in our major Californian 
metropolises, the door-to-door convenience 
of using our cars outweighs the mind-numb-
ing, blood-pressure-raising, daily combat 
of competing against our peers as we inch 
forward on our urban highways and freeways.

There is however, a knight in shining armor 
on the horizon that might ride to our rescue: 
the autonomous vehicle.

For many decades, visions of future trans-
portation have depicted bubble-topped cars 

that waft along elevated highways while blasé 
looking families inside lounge around reading 
newspapers and playing games. For at least 
two or three decades quite a few research 
groups around the world have experimented 
with various ways of allowing road vehicles to 
navigate themselves. 

In the 1990’s, a section of a dedicated part-
time HOV lane on a freeway near San Diego 
was upgraded so prototype autonomous cars 
could be demonstrated driving by them-
selves. These self-driving cars were limited 
in their abilities, relying greatly on expensive 
enhancements to the roadway itself, but it 
was a starting point. 

These experiments relied upon various 
combinations of communication with the 

The door-to-door 
convenience of using 
our cars outweighs 
the mind-numbing, 
blood-pressure-
raising, daily combat 
of competing against 
our peers as we 
inch forward on our 
urban highways and 
freeways. 
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infrastructure and centralized command 
systems. The autonomy of the cars relied on 
embedded technology in the infrastructure. 
In other words, major investments would be 
needed to modify the existing infrastructure 
and to build a universal communication net-
work. With no major investment apparent on 
the radar and the specter of figuring out who 
needs to sit around the table to agree upon a 
universal operating platform for the commu-
nication network, autonomous vehicles still 
look like an implausible concept.

But wait! There is another way of looking 
at this problem. What if we did not need to 
modify the existing infrastructure and did not 
need a universal communications system? 
What if we just design the vehicles to figure 
everything out? Then there is no onus upon 
governments and taxpayers to have to invest 
in the infrastructural changes. It will be up to 
the vehicle manufacturers and their supply 
network to figure out the solutions, which 
could easily be on open platform systems. 
Consequently, we do not get stuck with a 
platform that becomes quickly obsolete.

Between 1987 and 1995 the largest research 
and development project to date to advance 
autonomous cars was called the EUREKA 
Prometheus Project (PROgraMme for a 
European Traffic of Highest Efficiency and 
Unprecedented Safety). This European project 
involved universities and car manufacturers 
from across Europe. A famous participant 
in this project was Dr. Ernst Dickmanns, of 
Bundeswehr Universität München. In collab-
oration with Daimler Benz he succeeded in 
developing twin robot cars that in 1994, drove 
autonomously for 1,000 kms at up to 80 mph 
on normal Paris freeways. In 1995, he then 
created an S Class Mercedes-Benz that drove 
by itself at up to 110 mph on a 1,000 mile trip 
from Münich to Copenhagen and back.

In the USA, DARPA has challenged the 
research and academic communities to 
design vehicles that can find their own way 
from point A to point B. Google has also been 
very much in the news recently as it claims 
to have successfully driven a fleet of vehicles 
around on public highways without direct 
human control. 

In 2009, the European Commission funded 
another three-year program (SARTRE) to 
develop autonomous vehicles on unmodified 
freeways. In January 2011, successful trials 
of two vehicles running autonomously and in 
tandem were completed.

How can this possibly work? Well, the secret 
is in enabling the vehicles to recognize their 
geographic location, understand where their 
final destination is and how to get there, 
judge exactly where they are on the road at 
any point in time, recognize stationary and 
moving objects (trees, barriers, cyclists, 
parked vehicles, other moving vehicles, 
pedestrians, stray dogs, etc.) and compute 
how to navigate around and through this 
dynamic environment.

To do this, vehicles will need to be able 
to talk to each other to share real-time 
information about the changing environ-
ment. Effectively, all vehicles within a given 
proximity will describe to each other their 
immediate environment so that together 
a continually updated picture of the local 
environment is created. From this virtual, 

real-time environment map, complete with 
old mattresses, stray dogs and road-work 
gangs noted, they can then collectively com-
pute the information to allow each individual 
vehicle to make decisions about its forward 
trajectory. As each vehicle proceeds, infor-
mation about the environment it is entering 
will be shared by preceding and oncoming 
vehicles – just like columns of foraging ants 
relaying information about where the food 
lies ahead. With suitable levels of systems 
redundancy – as is familiar in the aerospace 
industry– autonomous road vehicles can be 
part of a robust system where erroneous 
contact with another vehicle or object can be 
a thing of the past.

Any systems or subsystems failure in an 
airplane can be catastrophic. Therefore, mul-
tiple, parallel sub-systems are engineered 
into an airplane to back up the principal 
sub-system. In a car for instance, it is a 
requirement to have a dual braking system. 

This means that if any part of the hydraulic 
braking system suddenly fails due to damage 
or corrosion, there will be at least a partial 
secondary system that will allow the vehicle 
to be brought to a halt safely. On an aircraft 
there will be at least two back up systems for 
every function, so even a secondary back-up 
can fail. This approach to complementing 
controls systems with duplicates, triplicates 
or even quadruplicates is referred to as 
systems redundancy. The number of nor-
mally redundant systems that are engineered 
into a vehicle or machine is dependent upon 
the calculated risk and consequences of 
failure. The systems that will allow vehicles 
to be autonomous are already numerous, 
which helps reduce the likelihood of failure 
in the first place. Deliberately engineering in 
some extra redundant systems can lower the 
chance of failure to an acceptable level. 

We already have many of the technologies 
well developed and many people are working 

Illustration by Jiha Hwang
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68    ESSAY TITLE  th
e Ca

R
 in

 2035 

69    ESSAY TITLE  th
e Ca

R
 in

 2035 



furiously on the remaining pieces of the jig-
saw puzzle. Indeed, some of the technologies 
are already part of vehicle features in produc-
tion and on sale now.

We have GPS systems, which are accurate to 
within a few feet, for geographic location.

We have dynamic driving control systems 
that can make decisions about braking or 
accelerating a car far faster than a driver can 
compute and command.

We have proximity sensors that alert vehicles 
and drivers of other vehicles in blind spots 
or when we are backing up too close to a 
car behind. These features are described as 
“accident avoidance systems”.

We have adaptive cruise control, which 
automatically applies the brakes when the 
vehicle on cruise mode gets too close to 
the car in front. We even have cars that can 
accomplish what many drivers can’t, they can 
parallel park themselves!

What still needs some development is in 
sensing and monitoring equipment, which 
will allow a vehicle or group of vehicles to 
“read” their immediate environment. This 
will include algorithms to translate visual 
input to determine the difference between a 
streetlamp, a parked vehicle, a child running 
into the road or refrigerator bouncing off 
the back of a pick-up truck. Several large 
companies, including automotive companies 
have been working furiously for some time to 
develop visual perception technologies.

Also needed are advances in cloud comput-
ing – on their way – and computing power, 
because those algorithms will be big ones! 
Computing power still obeys Moore’s Law 
somewhat. Recent breakthroughs in British 
and Japanese universities are set to boost 
the power of microprocessors quite radically 
over the next decade, maybe even beating 
Moore’s Law. (footnote)

But hold on! What about taking my freedom 
away? I want to be in control of my car. Well, 
maybe we don’t have as much control over 
our current cars as we think. For years many 

cars, particularly very powerful cars have 
sub-systems embedded in their central 
processing units that discretely override the 
driver’s input commands, if the car deter-
mines that it is approaching an unstable con-
dition. Instant, rapid application of the brakes 
on individual wheels or a smooth reduction 
in throttle opening will occur without the 
errant driver even realizing. These Electronic 
Stability Controls are becoming ever more 
prevalent and the National Highway Traffic 
Safety Administration’s (NHTSA) rule #126 
requires ESC to be installed in all passenger 
cars and light trucks including vans and 
SUVs for the 2012 model year and beyond. 

Gradual extensions of such sub-systems can 
easily be extended to steering and throttle 
pedal inputs to avoid hitting another vehicle 
or exceeding a speed-limit by a dangerous 
margin. The technologies to do this already 
exist. Several cars available in the US today 
feature lane departure warning or even lane 
departure intervention. These systems warn 
the driver if they drift out of the lane when 
the turn indicator is not engaged. Some actu-
ally gently nudge the car back into the lane. If 
you meant to change lanes, but neglected to 
turn on the turn indicator (none of us would 
ever do that, would we?), the driver can 
override the “gentle nudge” and complete the 
lane change. Other currently available cars 
have lane change warnings that use radar or 
cameras to warn if another vehicle is along-
side when you turn on the turn indicator for a 
lane change. 

For years, cars have been programmable to 
set an alarm if a certain speed is exceeded. 
Currently, Ford offers their “My Key” program 
that allows parents to program a car that 
their teen will be driving to limit maximum 
speed and maximum sound system volume. 

The car senses which key (the parent’s or the 
teen’s) and sets the preprogrammed limits. 

Also in Europe there are already city buses, 
which steer themselves along certain parts 
of the route, guided by a video camera and 
computer that tracks a white line painted 
along the road. A relatively simple version 
of what will be needed for the future but it 
works and passengers apparently don’t start 
screaming when the bus driver takes his or 
her hands off the steering wheel. 

OK, so I can imagine a future world when 
all cars drive themselves but how do we 
get from today where there are virtually 
no autonomous vehicles to a future of only 
autonomous road vehicles? The intermedi-
ate technologies described above are the 
secret to the changeover. As more and more 
of these discrete sub-systems become 
embedded in our cars, in the name of safety 
or accident avoidance features – just as 
anti-lock-brakes were introduced 30 years 
ago – people will become more and more 
accustomed to the car allowing for errors of 
driver judgment. 

A recent AAA Foundation for Traffic Safety/
Automobile Club of Southern California 
survey (footnote – year and other info) 
(Steve??) of Southern California owners of 
cars equipped with some of the previously 
mentioned systems (adaptive cruise control, 
backing aids, adaptive HID headlights, and 
voice activated navigation) found that the 
majority would want the system on their 
next car; became accustomed to the system 
quickly and found themselves relying on 
the technology. In fact several respondents 
had collisions when backing up a different 

car that was not equipped with a backing 
aid because they were used to the system 
providing warnings in their car. Most people 
who tried it felt that the technology made 
their car safer. 

Once these systems become robust and 
trusted by drivers one can imagine that 
driving without much attention at all would 
no longer be a disaster. Gradually, we would 
reach a tipping point where we would just 
let the car make all the major decisions. At 
that point, it is probable that most drivers 
would be quite happy to relinquish total 
control of the car as they began to appreciate 
the reduction in stress it yielded. The other 
realization would be that commuter-driving 
time could be used for something far more 
productive like sleeping, reading, or commu-
nicating. Having crossed this “tipping point”, 
things would really start to happen quickly 
and the truly significant advantages of totally 
autonomous road vehicles would manifest 
themselves. 

And what are these? We are likely to be stuck 
with the infrastructure that we already have. 
Therefore, we need to use that infrastructure 
much, much more efficiently than we have 
done thus far. Caltrans, the Californian State 
agency responsible for transportation infra-
structure, believes that we have more than 
enough roads, highways and freeways for 
now and the future if only we could stream all 
the vehicles much more efficiently along the 
thoroughfares. This means smoothing the 
traffic flows and moving the vehicles much 
closer to each other. Take away the erratic 
human driver, prone to inattention and error 
of judgment and, worse still, slow reaction 
times, suddenly the dream of more efficient 
traffic flow seems realizable. Vehicles that 
are guided by electrons rather than neurons 
can travel together in very close proximity 
because reaction times become effectively 
instantaneous and always alert. 

By 2035, new cars equipped to be totally 
autonomous and with a level of systems 
redundancy can be assumed to be so unlikely 
to crash into another autonomous vehicle 
that they can be built significantly lighter. 
This is because they can be devoid of the 
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massive over-engineering that is required 
today to protect inattentive drivers from the 
consequences of their lapses. No heavy 
safety structures, no air bags, no side cur-
tains, no massive bumpers, no side intrusion 
structures, no telescoping steering columns 
– indeed no steering columns at all! 

A significant issue though is how many 
legacy cars will be mixing with the autono-
mous vehicles in 2035? It can be argued 
that no amount of electronic wizardry can 
completely protect one from the drunken fool 
in the legacy non-autonomous Escalade. So 
in 2035, will autonomous cars still have to 
be built for collisions with the cars of today? 
This will depend upon when the “tipping 
point” occurs. This will be less of a technical 
issue and much more of a political, economic 
and social issue. How aggressive will govern-
ment policy be to fiscally encourage drivers 
to switch to autonomous vehicles and what 
incentives will the vehicle providers offer to 
make people make the switch? Will there be 
any legacy vehicles left by 2035? It can also 
be argued that an autonomous vehicle, able 
to keep out of the way of other autonomous 
vehicles moving in a dynamic, unpredictable 
environment will still be able to make an 
excellent job of trying to miss the errant, 
human controlled Escalade, being able to 
calculate instantly the optimal escape route. 

Ultimately, cloud computing amongst scores 
of vehicles will create cooperative flows of 

traffic through the infrastructure rather than 
competitive surges and resultant shock-
waves. Indeed, on surface streets, one can 
anticipate that traffic signals and pedestrian 
crossings will become redundant. Vehicles 
will never have to stop until they have to 
pick up or drop off their occupants. They will 
perfectly choreograph their way around other 
vehicles or pedestrians, regardless of the 
direction of travel. 

If you want to see a wonderful model of this 
constant choreographed traffic flow around 
randomly moving interruptions – albeit in 
slow motion – please visit Bangalore or any 
other major Indian City. Because of decades 
of skills honed on motorcycles in crowded, 
narrow streets, the modern Indian car, bus 
and truck drivers have already developed 
these choreographed traffic skills. Nobody 
ever stops – for anything; no anger, no 
rudeness, no problem if someone drives 
the wrong way down a street or an errant 
marketer pushes his barrow of vegetables 
across the street without looking. The traffic 
just moves around the perturbation. 

So the software algorithms that need to be 
developed (probably in Bangalore!) will emu-
late the Indian driver – the resulting electron 
networks will just be significantly faster than 

even the finely honed Indian software devel-
oper’s neural networks. 

Suddenly the future of the car looks much 
rosier. Indeed, the prospect of smooth, high-
density streams of renewably energy efficient 
vehicles, precisely matching the require-
ments of each individual journey suggests a 
personal mobility solution that is safer, more 
energy efficient, more ecologically respon-
sible and certainly more convenient than any 
transit system. 

Finally, with cars being able to drive them-
selves, ride on demand and car-sharing 
schemes can take on whole new dimension, 
offering the possibility of greatly reducing the 
number of vehicles that need to exist. Once 
a journey has been completed a car can go 
back into immediate circulation to look after 
someone else’s needs. 

Of course, this bright future will depend upon 
the car industry getting its act together and 
realizing that it can turn itself from being the 
industry everyone loves to hate to become 
the knight in shining armor. Come on Detroit!

The prospect of smooth, high-density  
streams of renewably energy efficient 
vehicles, precisely matching the requirements 
of each individual journey suggests a  
personal mobility solution that is safer, 
more energy efficient, more ecologically 
responsible and certainly more convenient 
than any transit system. 

If you want to see 
a wonderful model 
of this constant 
choreographed traffic 
flow around randomly 
moving interruptions – 
albeit in slow motion – 
please visit Bangalore 
or any other major 
Indian City. 

“Today, the only  
use for a horse is  
for sports.”
Jim Hall, 2953  
Analytics a  
Birmingham, Mich., 
automotive market 
analysis firm
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iF i needed to dRive a spiKe into a 
RailRoad tie, I would look to my tool-set 
and select the 20-pound sledgehammer. If 
instead I needed to nail the framing together 
for the house that I am building, I would 
probably settle for a 22 oz. claw hammer. 
When my house is finished and I decide to 
hang a few pictures, I will choose a small 
pin-hammer to pin the picture hooks to the 
dry wall, so that I do not damage the wall 
surface, or my thumb! So why, when we drive 
to work by ourselves or rush down to the 
local store for a quart of milk, do we so often 
choose a five seat automobile or even a 7 
seat SUV? Are we using the right tool for the 
job? 

LET’S LOOK AT OUR 
OWN MOBILITY TOOLS 
ANOTHER WAY. 
I weigh 150 pounds. A typical, mid-sized, 
5-seat automobile weighs around 3,000 
pounds. That means that for every gallon of 
gas that I buy to move myself around, I buy 
another 20 gallons to move the car around. If, 
on the other hand, I choose a large SUV that 
weighs 6,000 lbs, I am paying for 40 gallons 
of gas to move the vehicle in addition to every 
single gallon I buy to move myself. Does this 
make sense? 

It has only made sense in as much as that 
until recently, we have lived in a culture 
where the price of gasoline was a modest 
part of most people’s weekly outgoings. We 
have also assumed that gasoline and other 
oil-derived fuels are infinite resources. Of 
course, now we know differently. As signifi-
cantly large populations around the world 
find their local economies taking off, their 

appetite for mobility, their thirst for fuels 
and their strategies for making sure that 
they are assured their rightful share of oil is 
significantly changing the supply and demand 
equation of the black gold. Inevitably, like all 
commodities in an ostensibly free-market, 
global economy, the cost of gas, diesel and 
other oil-based materials is going to rise; 
and rise; and rise. 

Many oil industry scientists agree that we 
have arrived at a point in time called “Peak 
Oil”. Peak oil means that we are now using 
our known oil reserves around the world, 
faster than we are discovering new reserves. 
The new reserves are much more difficult 
to access as well. In the time frame that 
concerns us here, global oil consumption 
might double, and the corresponding price 
rises will not simply reflect the doubling of 
demand. The escalating cost of recovering 
the oil along with increasing scarcity will 
tend to create an exponentially rising price 
for gasoline and diesel fuel. Because of the 
huge rise in the global demand for vehicles, 
we cannot assume that nuclear power, 
hydrogen, bio-fuels, battery storage devices 

Why, when we drive 
to work by ourselves 
or rush down to the 
local store for a quart 
of milk, do we so often 
choose a five seat 
automobile or even a 7 
seat SUV?

ThE RiGhT TOOl 
FOR ThE JOb
Geoff wardle
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or any other replacement energy source will 
be able to mature or scale fast enough to 
allow us to relax. Fuels that are predomi-
nantly oil-based are likely to remain our main 
vehicle energy source for the foreseeable 
future. It is therefore in all of our interests to 
start getting into the habit of eking out each 
gallon of gasoline or diesel as best we can, 
rather than squandering it as we have done, 
unwittingly perhaps, for the last hundred 
years. The bottom line? For the next two or 
three decades, whatever propulsion system 
we choose for our vehicles, the cost of energy 
for moving those vehicles is going to be a 
very significant part of our weekly expen-
diture. There will likely be times when the 
availability of gasoline and diesel becomes 
unreliable, because perturbations in the 
market place will no longer be buffered by 
plentiful reserves. 

The answer? We will become very, very 
strategic about when we use vehicles for 
transport and what sort of vehicle we use 
for a specific journey. A mild preview of 
the future can be seen in Europe and the 
mature Asian economies where deliberately 
high taxes on gasoline and diesel fuels have 
popularized smaller, more energy efficient 
cars. Europeans like the convenience of 
cars like anyone else. They like fast cars 
too. However, they forfeit size, weight and 
inefficiency to maintain their addiction. At the 
time of writing this, gasoline prices in the US 
are climbing again towards the $4 per gallon 
levels that started to see people adjust their 
automotive buying habits a few years ago. As 
prices start to break new records, $8 per gal-
lon, $10 per gallon (typical current European 
cost today), $12 per gallon and even higher, 
adjustment will no longer suffice. We will 
start to look differently at the whole notion of 
owning and using cars or multiples of cars. 

Today, when we choose to purchase a 
vehicle, we tend to assess all the uses we 
might possibly want the vehicle to perform, 
even the uses we might never actually put 
the vehicle to. For instance we might, for 
our annual vacation, go camping. So we 
decide to buy a 4-wheel drive, semi-off-road 
capable, 5-seat SUV with a powerful, 5-liter 
multi-cylinder engine, to make sure we have 

enough power to scale the mountain tracks. 
We also feel comfortable that we could, if we 
needed, tow a U-Haul trailer or make a trip 
to IKEA to pick up those kitchen cabinets we 
might buy. Oh, and of course, if “The Big One” 
does happen, we can be the first to get out of 
town! 

Of course, what the vehicle will primarily 
be used for is to drop the kids off to school 
and then to take us those 30 miles across 
Los Angeles to work – and then back again 
- alone. 

So let’s look at another option. At $8 per 
gallon, why don’t we buy a small, 4-seat car 
with a 1.8 liter engine that will carry the kids 
to school and perhaps return 35 mpg on the 
commute to and from work instead of the 
15mpg that the SUV would achieve? When we 
go to IKEA for those kitchen cabinets, we can 
get IKEA to deliver them. If we do go camping 
for the summer, we’ll look to rent an SUV or 
figure out a way of hitching a small camping 
trailer to the car. It will probably manage to 
negotiate the mountain roads in reality; just 
won’t be so much fun. Europeans seem to 
enjoy camping in the Alps just the same, 
even if they drive a small Fiat with a huge 
roof-rack! 

At $12 per gallon, 35 mpg sounds pretty poor. 
Maybe, we should be thinking 70 or 80 mpg? 
What sort of vehicle would achieve that? 
Well, how about a small vehicle with one 
main driving seat and a seat behind that two 
children or some groceries could squeeze 
into. The vehicle would be fairly streamlined 
for aerodynamic efficiency, no wider than 
it needed to be to give its occupants some 
side intrusion protection and rather light. 
Propelled by a small gasoline or diesel 
engine it would still be able to keep up with 
freeway traffic and would actually be quite 
fun to drive as well. With increasing numbers 
of vehicles being fitted with collision avoid-
ance technologies, mixing with other, larger 
vehicles would seem less risky. Beyond $12 
per gallon we will be looking at even more 
radical solutions to small vehicles and quite 
choosy about when we actually decide to 
use a vehicle for personal transportation. 
Perhaps we should own more than one 

vehicle to provide optimal transportation 
solutions. 

Many economic pundits predict that more of 
us are going to be less affluent than before, 
so for most of us, owning multiple vehicles 
for different occasions is not going to be a 
reality. As you might read elsewhere in this 
book, many experts are predicting that the 
trend for parts of Southern California will 
be for denser urban living conditions. So, 
not only will we not be able to afford to own 
several vehicles, we will have no space to 
store them when we are not using them. Put 
all these factors together and we can start 
to see that for the majority of us Southern 
Californians, we are going to be more 
discerning about when we decide to drive; we 
are going to be much more discerning about 
what we drive; our criteria for choosing our 
personal vehicle will be very different from 
today and for many, parking vehicles will 
be far more challenged by available space, 
which in turn will mean rising parking costs. 

So, of course using small vehicles for our 
main driving is all well and good. But we will 
still have friends and family, right? We might 
still all want to share a vehicle to go off for 

the weekend or a camping vacation. So how 
can we get access to different vehicles when 
we do need them and yet always have at our 
disposal the means of mobility that meets 
our economic parameters? 

For the past decade, there has been increas-
ing interest around the nation’s cities in 
car-sharing schemes. Instead of owning a 
vehicle, one can subscribe to an organization 
that will provide a vehicle as and when one 
is needed – even offering different types of 
vehicles. So far, these car-sharing enter-
prises have appealed to a relatively small 
segment of the urban population; a segment 
that does not use a car daily, does not have 
any remorse about not owning a shiny car 
and calculates that the cost of owning a car 
in a large city is unacceptable. 

Meanwhile, a struggling car industry is not 
going to stand by and watch its business 
dissolve. It has to reinvent itself; come up 
with a different business model. Vehicle 
manufacturers are going to look more and 
more closely at the car-sharing enterprises 
and realize that instead of relying only on 
selling increasing quantities of vehicles 
to make its profits, will need to develop a 

Vehicle manufacturers are going to look 
more and more closely at the car-sharing 
enterprises and realize that instead of 
relying only on selling increasing quantities 
of vehicles to make its profits, will need to 
develop a different relationship with their 
customers. That relationship might involve 
providing access to a variety of vehicles on 
some kind of leasing arrangement. This will 
make it easier for us to choose the right tool 
for the job.
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different relationship with their customers. 
That relationship might involve providing 
access to a variety of vehicles on some kind 
of leasing arrangement. This will make it 
easier for us to choose the right tool for the 
job. (colleen – highlight or excerpt) 

Leasing cars has been an important part of 
the vehicle makers’ business for many years. 
Why limit leasing to a single vehicle – why 
not to a package of vehicles? Perhaps, for a 
monthly fee, I lease my main vehicle, which 
could be a one-plus-one commuter car, 
which would be the vehicle that I drive for 
80% of the time. For the remaining 20% of 
the time, my monthly lease fee gives me 
so many credits, which cover the use of 
other vehicles that would be more suited 
to specific journeys. Obviously, the more I 
am prepared or able to pay per month will 
depend upon the number of credits I receive. 
Further leasing options could even look to 
providing me with mobility away from home 
on business or vacation trips. Ultimately, 
car manufacturers could turn into mobility 
lease companies, where the building of the 
hardware is no longer the primary revenue 
generating activity that it is now. It would still 
be a significant part of their economic activity 
but not the endgame. Providing total mobility 
programs would provide their main revenue 
and not limited to just their hardware. PSA 
Peugeot in France is showing signs of moving 
their business in this direction, offering its 
car customers options to access other forms 
of transportation that its subsidiary bicycle 
and motorcycle divisions produce. 

However this works out, we will likely see 
a greater variety of vehicles on the road 
in future than we do now. It is likely too, 
that the new vehicle categories will fill the 

obvious gaps in the toolbox that exist today: 
small vehicles that are optimized for the 
most frequent journeys that we make – the 
single-person commute or errand. Some 
of these small vehicles will be designed to 
give the user a long range, requiring extra 
energy storage, whether fuel tanks, bigger 
batteries or a combination of both. Other 
small vehicles might be designed for short, 
local journeys, off the freeways, so that they 
can save weight with smaller batteries, small 
motors or engines and correspondingly 
lighter structures. 

The mix of the future fleet is going to rebal-
ance towards more small vehicles and less 
large vehicles. This trend has definitely 
been strong in Europe over the last decade, 
despite rising affluence. It has been driven by 
common sense: ever-rising fuel prices, less 
and less spaces to park and more multi-car 
families needing to park several cars at or 
near the home. In urban environments, the 
same pressures will drive the same changes 
here. This does not mean that fewer journeys 
will be made that require large vehicles. It 
just means that the fewer large vehicles in 
the fleet are going to work harder for their 
living by being used by multiple users. It 
also does not mean that we are going to be 
inundated with nasty little econoboxes that 
make our journeys miserable. There is every 
reason to believe that in fact such optimized 
vehicles will actually be far more exhilarating 
and personal than the typical car we drag 
around with us today. Surely an aerobatic 
plane looks far more enticing than a military 
transport plane; a sailing dinghy more fun 
than a coastal freighter. 

Next time you climb into your 5-seat 
automobile or SUV imagine this: every time 
you decided to eat, 20 or 40 of your friends 
arrived and asked to be fed too! How would 
you feel about that? 

Of course, the most efficient means of trans-
portation, they say, is a bicycle. No accident 
then that a typical bicycle weighs 20 pounds, 
which is less than one-seventh my weight. 
That’s more like it!

However this works 
out, we will likely see 
a greater variety of 
vehicles on the road in 
future than we do now.78    ESSAY TITLE  th
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everybody seams to be waiting For 
a silver bullet solution to the future 
of transportation.It’s important that we get 
used to the fact that it going to take several 
of divese products that t together to solve the 
complete puzzle. Much like today. 

 
Having said that their are only a few key fac-
tors that inuence people’s decisions to satisfy 
their transportation needs. The primary 
driver is freedom. This an essential element 
in everyones life. But freedom means dif-
ferent things to dierent people. For some it 
means a 5000 lb SUV that can go any where 
in all weather , over any terrain carring 7 
people. To others, freedom means not own-
ing a car, free of the cost of ownership and 
the need to nd a place to park. The rest of us 
are somwhere in between. 

 
Two additional factors that steer a purchase 
are image and safety. Its fair to say that the 
worlds population are more image and safety 
concious now than ever. These forces will 
only continue to grow as corporations push 
harder and harder to convince us that we 
need to buy thier products. A sad fact of life, 
whether we want to admit it or not is that 
we’re brainwashed. The media like to call us 
informed consumers but I think that term is 
very attering. 

So with these three factors in mind any 
future solution that hopes to solve the 
primary issues of pollution and conjestion 
should be seen to be versatile, safe and very 
cool. It will also need to meet the majority of 
our “real” every day needs the iCar.

Freedom means 
different things to 
different people.  
For some it means 
a 5000 lb SUV that 
can go any where 
in all weather, over 
any terrain carring 
7 people. To others, 
freedom means not 
owning a car.

iF A CAR WAS 
AN iPOd
stuart Macey
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So if Steve Jobs applied his gifts to revo-
lutionize the car industry what would we 
be driving in 2020. What Would Jobs Do? 
It would cetainly be cool and most people 
would aspire to own one. It would also be 
very clever and above all revolutionary, 
something that would change our perspec-
tive for ever, much like the Mini did in 1958 

Of course designing computers or personal 
devices is far simpler than cars. The technol-
ogy industry simply look to the future and 
forget the baggage from the past. Not so 
with cars. The infrastructure alone is a 
major constraint on design ,not to mention 
legislation, climate and terrain. Add that 
to the fact that a car is usually the second 
largest purchase in most peoples life, it 
takes a lot of confidence to buy one. If the 
public perception of the car is off by a few 
degrees, your project will be left without any 
revenue to pay back the massive investment 
and there are plenty of examples to prove 
this. 

If you look at an iPhone versus a lap top, 
there are obvious differences but most 
people can do the majority of their daily tasks 
on their phone and only need a larger devise 
when they need to perform specfic taskes. 
The iPhone is designed to fit comfortably in 
your hand and pocket but provides everything 
you need for 80% of the time when your away 
from home or work. No one wants to carry a 
lap top everywhere. 

If we use the same basic phylosophy and 
look at statistics, we can quickly focus in on a 
single seater car, as research has shown that 
80% of all journeys are driven with only one 
occupant. The biggest challenge is getting 
the masses to buy into driving such a small 
car. Most people would only concider it if they 
owned more than one vehicle or had access 
to cars and trucks that would allow them to 
live the other 20% of their lives. Percieved 
safety would also be a barrier, but this could 
be oset by creating “narrow car” lanes on the 

The 1958 BMC Mini, born out of the Suez oil 
crisis took a while to catch on but has influ-
enced hundreds of millions of cars. 

The 1934 Chrysler Airflow was too radical at 
the time and almost backrupted Chrysler. 
Other companies copied the architecture and 
were successful one people had warmed to 
the proportions

So if Steve Jobs applied 
his gifts to revolutionize 
the car industry what 
would we be driving  
in 2020. What Would 
Jobs Do? 

The iPhone is designed to fit in your pocket 
giving you the freedom to take it anywhere.  
The laptop fits on your lap and in a bag. It’s 
portable but inconvienient in many situations.  
We need a cars that fit everywhere.

freeways. The autosport industry has dem-
onstrated that drivers can survive a very high 
speed crash in a single seater if the structure 
is designed correctly. The iPhone is designed 
to fit in your pocket giving you the freedom to 
take it anywhere. The laptop fits on your lap 
and in a bag. It’s portable but inconvienient 
in many situations. We need a cars that fit 
everywhere. 

So folowing the iPhone thinking, an iCar 
would eiently wrap its self around an 
occupant friendly spacial envelope and also 
slot nicely into the evironment with minimal 
impact. 

Most manufactures have looked at downsiz-
ing vehicles but few have looked at slicing 
them in half down the centerline, yet it’s a 
vehicle,s width that causes most problems. 

Making them shorter, like the Smart Car 
doesn’t really solve anything. Narrow cars 
could instanly double the capacity of every 
road in every city on the planet. It would also 
solve cronic parking problems that exsits 
in most metropolitan areas. Anyone who 
has ridden a motor cycle will be familiar 
with the imense sense of freedom that 
one feels, especially when cutting through 
trac., or parking in a slot between two cars. 
Unfortunately for most people this is over-
shadowed by the potential dangers. 

Slicing a car in half is not without it’s prob-
lems and their have been several attempts 
to accomplish this, most incorporating a 
complex mechanism that allows the body to 
lean as if it were on two wheels. One vehicle 
that takes a dierent approach is the Tango, 
an ultra narrow vehicle with a width similar 
to a large motorcycle. 

ONE LANE – TWO CARS
One full size truck Two lane spliting ultra narrow cars

ONE LANE – TWO CARS
One full size truck Two lane spliting ultra narrow cars
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The architecture of this car is very 
clever. It basically uses the weight of the 
batteries,lower body structure and chassis 
system to prevent it tipping over. It looks 
infeasible, but it has the same high roll over 
threshold as a Porsche 911 of 56°, dispite 
its relatively high seating position. The fact 
that it also accelerates to 60mph in under 4.0 
seconds and is capable of over 150 mph is a 
by-product of its size and electric powertrain. 

Passing the “laugh test” can be one of the 
greatest hurdles for a small car and without 
being too critical, the Tango needs a little 
help in this area, but this is just a very 
interesting design exersice something that 
Steve Jobs would relish. 

So I think if Apple were to make the iCar this 
is the type of architecture they would choose. 

The Tango has the same rollover threshold as 
a Porsche 911

The greatest design challenge for small cars is passing the laugh test

It could change the car industry in the 
same way that the iPod changed the music 
business. For sure its not “the” solution but 
definately a solution, which if it captured 
the imagination of the masses, will have a 
dramatic influence on the transportation 
landscape. Nothing else could come close. 

For the iCar to gain acceptance, the cus-
tomer will need to know that if they want a 
vehicle to support their lifestyle outside of 
their daily commute, it will be available. As 
part of the lease plan, several dierent types 
of cars and trucks could be accessable when 
required. A perfect scenerio. Exactly what you 
need when you need it.

It basically uses 
the weight of the 
batteries,lower body 
structure and chassis 
system to prevent it 
tipping over.

ExACTLY WHAT YOU NEED WHEN YOU NEED IT.
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FuElS ANd 
REFuEliNG
steven d. Mazor

CaliFoRnia MotoRists, like those in the 
rest of the US, are spoiled. We can go to 
almost any intersection and buy fuel. Even at 
$4 per gallon, this fuel is inexpensive, has a 
high energy density, and is easy and conve-
nient to dispense. Of course, we are talking 
about gasoline and for a few motorists, 
diesel; both are produced from petroleum. 

We are constantly told that we need to stop 
using petroleum-based fuels and switch to 
alternatives, but why? There are multiple 
good reasons for this including air quality, 
global climate change, energy security and 
the economy. The air is much cleaner today 
than it was 30 to 40 years ago, mostly due to 
improvements in passenger vehicle technolo-
gies, including fuels. However, achieving 
true clean air and especially maintaining it 
despite growth in population, and growth 
in miles of travel, requires further emis-
sion reductions from all sources including 
passenger vehicles. And transportation 
is the largest single man-made source of 
greenhouse gasses (CO2), and passenger 
vehicles accounted for 26% of it in 2006. 
When carbon-based fuels such as gasoline, 
diesel, natural gas, propane, ethanol, etc. 
are burned, the exhaust is essentially H2O 
and CO2; so to reduce CO2 you need to burn 
less of these fuels either by using low- or 
non-carbon alternatives or by increasing 
the efficiency of the vehicle. We also need to 
insure a reliable supply of affordable energy 
that is not subject to the events that occur 
outside our own sphere of influence. This 
gives an incentive to develop fuels that can 
be produced locally such as Compressed 
Natural Gas, ethanol (cellulosic), bio-diesel, 
electricity, and hydrogen. Using a diverse set 
of fuels lessens our sensitivity to upheavals 
such as unrest in the Middle-East, refinery 
problems in the Mid-West, or storms in the 
Gulf. And finally, from the consumer’s point 

of view, the main driver for alternative fuels 
is the economy. People need to be able to 
afford to go when and where they need and 
want to go. As fuel prices go up, people will 
adapt, often in surprising ways, but indepen-
dent mobility must be maintained.

So taken to account these factors, what will 
the future hold for us in 2035? What fuels will 
we be using in our cars and how will we get 
them? 

In 2035 Petroleum-based fuels such as 
gasoline and diesel will likely still be the 
major player, accounting for about 60% 
of the market for passenger vehicles. 
(colleen –highlight) However, we may not 
recognize these fuels. California gasoline 
has been reformulated at least six times 
since the 1970s and we can expect further 
refinements, perhaps including an increase 
in ethanol content from 10% to 15% or 
more. We would expect diesel to change 
too, including further reductions in sulfur 
and increased blending with bio-diesel. It is 
possible but doubtful that petroleum-based 
diesel fuel could be banned outright since 
diesel exhaust has been determined to be a 
carcinogen.

There will be significant growth in the use 

We are constantly 
told that we need to 
stop using petroleum-
based fuels and switch 
to alternatives,  
but why?
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of electricity to power passenger vehicles. 
Plug-in hybrids (PHEVs) will be common 
since the California Air Resources Board is 
introducing a new category for their Zero 
Emission Vehicle program called Transitional 
Zero Emission Vehicle (TZEV) that will require 
significant numbers to be sold (explain). 
It is likely that some PHEVs will not use 
gasoline or diesel at all. There have been 
several demonstrations of vehicles using 
CNG-powered gas turbines as generators to 
maintain the charge in a battery pack, similar 
to the Chevrolet Volt. Zero-emission battery-
electric vehicles will make up 5% to 10% of 
the fleet and the current non-plug-in hybrids, 
like the Prius, will be extremely common.

(A GRAPHIC WITH THE 
PROBABLE BREAK-
DOWN OF FUEL TYPES 
IN USE IN 2035? PIE 
GRAPH?)
Charging for Electric Vehicles (EVs) and 
Plug-In Hybrids (PHEV’s) will be accom-
plished in a variety of ways. The most com-
mon will be home recharging with discounts 
for charging at night. This may even be 
automatic. Park your EV/PHEV and at the 
time the utility company deems “off-peak” 
and your charger will connect itself, mechan-
ically or inductively, (one would suspect that 
simple switching would be far more effective, 
albeit less dramatic, than the vehicle waiting 
until the anointed time and then physically 
connecting itself – EN) and recharge the 
car. Apartment dwellers will have the ability 
to home-charge with credit card-activated 
pole-mounted chargers located in the 
parking lot. Public charging stations offering 
240 volt charging will be common and 480 
volt fast-charge stations that can recharge 
from 20% to 80% in a few minutes will be 
placed at strategic locations. AAA will have 
trucks with fast-chargers on board to rescue 
motorists with dead batteries and reduce 
“range-anxiety”.

Since the US and Canada have abundant 
reserves of natural gas and it burns cleaner 
than petroleum-based fuels, we expect 
growth in natural gas-fueled passenger 
vehicles, despite the fact that today, the 
Honda Civic Gx is the only OEM natural gas-
fueled car available.

There will be growth in the current network 
of Compressed Natural Gas -dedicated refu-
eling stations, but we anticipate Compressed 
Natural Gas dispensers will appear at 
traditional fueling stations too. However, 
home-based refueling is possible and likely 
in homes pre-plumbed with natural gas. 
Systems like Honda’s current “PHIL” that 
slowly compresses the low-pressure natural 
gas feeding your home providing an overnight 
fill, will be more broadly available. Since the 
range of Compressed Natural Gas vehicles is 
greater than Electric Vehicles, it is possible 
that home-fueled Compressed Natural Gas 
vehicles will almost never be fueled else-
where than at home.

We also expect growth in the use of ethanol, 
both through an increase from 10% to 15% 
(I like this essay very much overall, but the 
headwinds against ethanol grow daily, as it 
almost certainly raises grain and food prices 
and therefore increases hunger in the food-
importing world – EN) in the amount blended 
into gasoline, and in the growth of the use 
of E85, which is 85% (E85 cannot really 
use pipelines, as ethanol is hydroscopic 
((attracted to water, including groundwater)), 
and so is highly unlikely implemented in any 
volume as it must be trucked everywhere 
and has a terrible carbon footprint as a 
result) ethanol blended with gasoline. We 
don’t expect to see 100% ethanol used for 
performance and safety reasons. Starting a 
car fueled with 100% ethanol on a cold morn-
ing is problematic, but more importantly it 
burns with an invisible flame, which can be 
hazardous for emergency responders in the 
event of a fire. Adding 15% gasoline provides 
that dramatic orange flame and billowing 
black smoke familiar to any of us who have 
watched an action movie. A major advantage 
of ethanol versus other alternatives is that 
it can be dispensed as a liquid with similar 
equipment to that used for gasoline. 

Many see hydrogen as a panacea, and they 
may be partly correct, but many difficulties 
remain. The appeal of hydrogen is that when 
used to power a fuel cell, the only exhaust 
is pure water and thus hydrogen fuel cell-
powered cars are the only other currently 
known zero-emission-vehicles besides 
Electric Vehicles. Hydrogen used in an 
internal combustion engine can qualify as a 
Transitional Zero Emission Vehicle, similar to 
many plug-in hybrids.

Hydrogen is the most abundant element in 
the universe (as far as we know so far), but 
at least here on Earth, it does not exist in 
pure form in any usable quantity. Instead, it 

is chemically bound with other compounds, 
most notable as the “H” in H2O or simply 
water. Thus it takes energy to separate 
hydrogen from whatever it is bound with. 
Today, most hydrogen is produced by split-
ting natural gas, but this leaves a residual of 
CO2, the most-common greenhouse gas. But 
somewhere down the road, we see hydrogen 
as an energy carrier in a 100%-renewable 
energy system. How this could this work? 
Electricity from solar, wind, or other renew-
able sources could be used to electrolyze 
hydrogen (one wonders why, if such green 
juice were readily available, it wouldn’t 
just be used as the primary vehicle energy 
instead of wasting much of it creating hydro-
gen to then use to power vehicles? – EN) 
from water, instead of natural gas, leaving 
only pure oxygen as a residual. The oxygen 
can be released into the atmosphere, since 
when the hydrogen is burned, as in a com-
bustion engine, or used to power a fuel cell, it 
is combined with exactly the same amount of 
oxygen producing the same amount of water 
as you started with. The water goes back into 
the environment and you restart the cycle. 
Below, is a picture of a prototype facility 
located on the campus of California State 
University Los Angeles that uses a combina-
tion of solar- and wind-generated electricity 
to produce hydrogen from water, then 
compresses it to 10,000 psi and dispenses it 
into vehicles. This facility would also has two 
EV charging stations. 

There are also many other methods - some 
more promising than others - under devel-
opment to produce hydrogen from water. 

There will be growth in 
the current network of 
Compressed Natural 
Gas -dedicated 
refueling stations, 
but we anticipate 
Compressed Natural 
Gas dispensers will 
appear at traditional 
fueling stations too.
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These include the use of high temperatures, 
enzymes, or catalysts.

WHAT WILL THE  
REFUELING NETWORK 
BE LIKE?
We anticipate a wider variety of refueling 
scenarios than are common today. Home 
refueling will be routinely available for 
Electric Vehicles and Compressed Natural 
Gas vehicles. Urban areas will have mega-
stations with the complete gamut of refueling 
capabilities including gasoline, diesel, 
Compressed Natural Gas, E85, hydrogen, 
and 480-volt EV fast charging. Other areas 
will have stand-alone fuel-specific facilities. 
Automated systems on vehicles will always 
be able to locate the closest facility with the 
correct fuel and will even likely know the wait 
time for access to a charger or fuel dis-
penser. AAA will provide emergency refueling 
service similar to their current practice 
of providing 1 or 2 gallons of gasoline to 
stranded motorists, except all fuel types will 
be included. Fleets of vehicles, including 
government, private and public car-sharing 
fleets, could have centralized automatic 
refueling systems specific to the vehicles and 
technology in their fleet.

The bottom line is that there will be a wider 
variety of fuel types available and many more 
ways of refueling our vehicles. During the 
time frame from 2035 and beyond, the mar-
ket-place, which is always heavily influenced 
by regulators, will determine which fuels will 
grow and which will fade away. Our long term 
bet is on 100%-renewable hydrogen, but only 
time will tell for sure.

Home refueling will 
be routinely available 
for Electric Vehicles 
and Compressed 
Natural Gas vehicles. 
Urban areas will have 
mega-stations with 
the complete gamut of 
refueling capabilities
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It’s proper to review 
the poor business 
model for current car 
making, before moving 
on to how it can be 
improved.

ConteMpoRaRy CaR ManuFaCtuRe is 
mostly a money-losing operation. This fact 
alone could ultimately suffice as motivation 
for the adoption of new vehicle construc-
tion techniques. However, tightening safety 
standards, dramatically increasing fuel 
efficiency mandates, and consumers’ undy-
ing desire for ever better products are all 
leading to improved methods of engineering 
and building cars. These forces will inevitably 
have distinctly positive effects on the design 
and sustainability of future automobiles. 

While our primary focus here is the forward 
evolution of vehicle construction options, it is 
instructive to frame the current manufactur-
ing business model before moving on to how 
it can be improved.

Since the 1932 Ford, most cars and light 
trucks have been made by bending sheet 
metal into particular shapes (stampings), and 
then combining (welding) those stampings 
like puzzle pieces into a whole, encompass-
ing floor, apertures and the paintable exterior 
surface we see. In the beginning, such body 
shells sat atop separate frames, but for the 
last 50 years, most passenger cars have had 
the frame integrated into the sheet metal 
body. This form of construction is known 
variously as body-frame-integral (BFI), 
monocoque, or unibody and is the dominant 
car manufacturing process used today 
worldwide. 

Unibody construction requires astounding 
levels of capital and tooling investments. 
A typical unibody consists of 300 stamped 
sheet metal parts, each requiring three to 
five, two-piece die sets. Even with a carryover 
floor and some parts sharing, a typical car’s 
new sheet metal requires 400 new dies, 
not including doors, hood and trunk lid. Die 
costs often exceed $150M per program. The 
stamped components from those dies must 
then be fixtured (held) and welded together, 
requiring another $80-85M in body fabrica-
tion tooling. Contemporary stamping presses 
(push the dies together to shape the sheet 
metal parts) cost around $65M each, and the 
remaining plant equipment to assemble the 
stamped parts into bodies is another $600M. 
This brings the typical unibody construction 
investment, including tooling and equipment, 

to over $800M - and the resultant output is 
still just bare steel.

The next step in traditional car body building 
is liquid paint (something nearly all other 
major industries have discarded in favor of 
powder) sprayed onto the sheet metal struc-
ture. Car factory paint shops are therefore 
still complex, highly sensitive operations 
requiring an investment of more than $250M 
incremental to the cost of the plant. 

Together, automobile unibody stamping, 
assembly and painting operation expendi-
tures often exceed $1B, a staggering sunk 
cost for carmakers and their investors. The 
magnitude and, indeed, servicing of this 
investment effectively constrains automotive 
initiatives to existing factories and construc-
tion techniques. As a result, carmakers’ new 
models, however innovative in concept or 
even powertrain, are condemned from the 
outset to a flawed business model, essen-
tially unchanged from that of their prede-
cessors. To the extent startup carmakers 
(and governments underwriting them) also 
assume conventional vehicle construction, 
this methodology serves as a barrier to entry 
in the industry. 

The problem today lies in allocating the 
monumental cost of using these old unibody 
construction methods. In the past, carmak-
ers counted on such costs being amortized 
across tremendously high sales volumes 
per model; investment, as a percentage of 
total revenue was miniscule. The industry’s 
postwar heyday saw single models of Chevy, 
Ford and Plymouth selling a million units 
per year, their makers able to amortize very 

FEWER,ChEAPER, 
liGhTER ThE 
EVOluTiON: 
OF VEhiClE 
mANuFACTuRiNG
eric noble 
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large fixed investments in very short periods, 
even a matter of months. As a result, designs 
and bodystyles could be updated annually, 
the tooling cost already recuperated. Today’s 
diverse, competitive marketplace has 
resulted in an explosion of the number of 
vehicle models. As a result, high per-vehicle 
annual volumes are gone, though the pro-
duction building blocks and methodologies 
built around them linger on.

The average sales per model in most devel-
oped-world vehicle markets has consistently 
fallen for decades, and with it the profitability 
of carmakers. In the U.S., average sales per 
model fell below 60K/yr around the recent 
turn of the century, and are still dropping 
– far below the threshold of profitability for 
unibody construction. The reasons for this 
decline in annual model volumes can be 
summarized as more carmakers, making 
more models, chasing the same number of 
buyers. Thinning margins from diminishing 
model volumes have led auto companies, 
on the expense side, to a nearly manic focus 
on cost cutting and, on the revenue side, to 
live in messianic hope of the next “big hit” 
that will save the day by rapidly paying off 
its own tooling and then subsidizing the rest 
of the unprofitable model lineup. When that 
happens too seldom, they go bankrupt or get 
subsidized, or both.

While the sort of economic natural selection 
taught in business schools could rationally 
be expected to cull the car company herd, 
nations view automakers as key employers 
and very seldom allow them to fail. America, 
Japan, Korea, Europe, Brazil, Russia and 
China have all rushed to the aid of captive 
(and prospective!) carmakers on a regular 
basis and in a myriad of creative ways. 
Whether such subsidization can – or should 
-- continue in the face of broader economic 
issues is increasingly uncertain.

Meanwhile, automakers desperately seek 
lower costs, consumers fresher designs, and 
regulators greater efficiency and safety than 
unibody construction can reliably offer. This 
leaves all parties potential beneficiaries of 
moving beyond stamped steel construction. 

At some point, the confluence of these pres-
sures will force this change to occur.

What, then, will future vehicles be made of? 
The obvious answer is that material choice 
will be based upon particular requirements 
in the vehicle, instead of on servicing the 
sunk costs of old equipment and method-
ologies. As the value of capital (and mass) 
reduction rises, lower density materials will 
selectively replace steel for the body system, 
facilitated by advancing methods of produc-
ing and forming these materials. How then, 
will future cars “hold up the paint?”

First, lower density, low cost composite 
materials (think “fiberglass” not carbon 
fiber) will replace steel in the car body’s 
“secondary” areas: floor, dash panel, rear 
package shelf, etc. These “unseen” areas of 
the vehicle are obvious, initial candidates for 
composites precisely because such parts are 
not appearance-critical, and want to be as 
large as possible – something composites do 
well.

Next in line for conversion to composites 
is the vehicle’s exterior body. It is hard to 
overstate the historical difficulty in molding 
“appearance” panels using composites. Cars’ 
visible surfaces must be very smooth (Class 
‘A’) and defect free. Traditional composite 
molding processes, such as hand lay-up 
(think ski boats), resin transfer molding 
(RTM), structural reaction injection molding 
(SRIM), etc., have yielded inconsistent sur-
face results and low production throughput, 
and will, therefore, not be part of the new 
regime for vehicle construction. Conventional 
sheet molding compound (SMC), as used on 
Chevrolet’s Corvette, is certainly more rapid, 
but has historically demonstrated surface 
degradation in paint ovens, necessitating 
repeated re-work, and also requires rather 
high forming pressures. Better methods for 
replacing stamped steel with composites are 
required.

A uniquely promising process for creating 
composite panels fit for automotive exterior 
use appears as an enhancement of an 
industrial molding process for fiberglass. In 
this process, a thickening system makes the 

compound used “handleable”, and enables 
it to mold at very low-pressures, allowing 
forming tools to be cheaply fabricated rather 
than machined from expensive billet (as 
sheet steel stamping dies are), very substan-
tially reducing tool and equipment cost. This 
process is capable today of producing large, 
secondary vehicle structure panels to replace 
sheet metal, and is under development for 
automotive Class ‘A’ exterior surface require-
ments. A US company, National Composites, 
did ground-breaking commercialization work 
in this material and process, and progress 
today continues globally. 

As composites march toward their takeover 
of the vehicle body system, great progress 
in replacing wet paint is also being made. 
Specific to composites, in-mold paint is being 
explored, and post-mold powder painting 
techniques are being rapidly developed. It is 
likely that the paint booth will be obsolesced 
at some point not long after the stamping 
presses are.

If the car body will move to composites, what 
will the underlying structure be? Here, some 
observers wrongly assume the answer is 
also non-metallic. Most vehicle skeletons 
(the inner frame), however, will remain 
metal for the foreseeable future, because 
only metals have the unique combination 
of stiffness, ductility (crash energy absorp-
tion), and relatively low cost required. This 
metallic, primary structure (rocker/sill, rails, 

pillars, etc.) must be composed of hollow 
members to achieve weight efficiency. As 
crash performance standards increase 
(which they will until the dominance of 
autonomous vehicles begins to eliminate 
crashes altogether), these frame members 
will transition to higher strength, tubular (not 
stamped unibody) steels, with some judi-
cious application of aluminum. Essentially, 
these are tubular metal space frames akin 
to those often seen as “roll cages” in race 
cars, but in volume production using fewer, 
larger tubes and modern forming processes 
more easily adapted to increasing safety and 
crash standards. Such hydroformed (exactly 
shaped from inside with pressurized fluid), 
tubular steel frames are already replacing 
inner, sheet metal stampings in portions of 
current production vehicles. Total skeletons 
will come next, and be cloaked in composite 
skin. (Illustration 1)  

So, just how much could so-called “loose 
panel” composite construction, draped over 
a steel skeleton, alter the business case 
for making cars? Preliminary cost studies 
indicate savings of 25-35% piece cost and 
70-80% investment reduction for a com-
posite/steel skeleton assembly, compared 
with conventional stamped steel unibody. 
Further, these studies assume a perfectly 
realistic volume of only 60K/yr for composite/
steel while allowing 250K/yr for steel unibody 
(a best-case scenario for traditional car 

7-seat, hybrid, family vehicle with hydroformed steel space frame. Note very low parts count, 
excellent load paths, full safety protection, and use of inexpensive, overlapping joints for steel 
tubes. Composite outer and inner body panels would be attached.
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factories). Once implemented, the new 
method will clearly outstrip the old one 
economically.

Beyond the obvious benefit of potentially 
lower prices, the consumer benefit of dra-
matically lower vehicle production costs is 
simple - more change more often. Studies of 
vehicle acquirer behavior consistently show 
styling and content tastes change much 
more frequently than carmakers can debut 
new models. Proof here lies in the simple 
fact that fresh new models sell much better 
than aging ones (Chart 1). 

 Automakers are today severely handicapped 
in meeting evolving market demands 
because they’re stuck slogging through 
what is typically half a decade of production 
in efforts to pay off each model’s hundreds 
of millions of dollars’ unibody investment. 
Space frame/composite body cars promise to 
cut that required lifecycle by more than half. 

If consumers of unibody vehicles too seldom 
enjoy new generations of vehicles, so too do 
engineers and designers. The new fuel sys-
tems, better safety, improved efficiency and 

fresh aesthetics that car companies painfully 
need all must wait for the cadence of a full 
model change. If such model changes can 
happen at twice the rate, so too can progress 
in these important areas.

The benefits of moving away from stamped 
steel construction, however, go far beyond 
shorter vehicle lifecycles. Weight, the enemy 
of both performance and fuel efficiency, is 
dramatically lowered by moving to composite 
panels and steel space frame assembly. 
Calculations have shown that a typical, 
7-seat family vehicle can, conservatively, 
shed more than 10% of its mass by moving 
to such construction. In the face of what has 
been, and will likely remain, the creeping 
obesity of cars (Chart 2), this is a serious 
weight reduction, and one with very positive 
implications on sustainability. Counting on 
consumers to wake up and realize the cars 
they demand are far larger than they need is 
fantasy; meeting people where they are, with 
big, affordable vehicles that are simply lighter 
is pragmatic. And possible. 

In all facets of society, technology has 
enabled “better, faster, cheaper” products 

across a wide range of uses. Meanwhile, the 
car industry has been consumed trying to 
force fit the ancient, stamped steel, “1M/yr 
Impala” operating model to the new real-
ity of 50K/yr per model - a 95% reduction. 
The business and operating models do not 
scale to that degree, meaning 10K/yr Nissan 
Leafs, Chevrolet Volts and other potentially 
revolutionary vehicles will continue to be 
financially hamstrung (or moribund) by 
unibody construction. 

Newer, reduced scale processes, utilizing 
contemporary composite molding technol-
ogy and the recognized advantages of metal 
space frames, are capable of transforming 
the auto industry. Ironically, the speed of this 
transformation will be tempered by carmak-
ers’ (and governments’) ongoing obligation to 
serve capital investments in the old machin-
ery and equipment.

Rapidly changing consumer tastes and external environments give models in most vehicle seg-
ments a peak-and-die lifecycle.
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the FutuRe oF the CaR has been 
eleCtRiC for what? Five years now? Ten? 
The answer is 110 years, for it was back in 
1899 that La Jamais Contente (The Never 
Satisfied) became the first vehicle to go over 
100 km/h (62 mph) at Achères, near Paris.

Since then, as we produced hundreds of 
millions non-electric cars — and despoiled 
the biosphere in the process — all manner 
of non-petrol cars, including electric ones, 
have come and gone. Tesla in the the US and 
Norway’s Think are just the latest in a long 
line of newcomers.

They, too, will fail to break the grip of the gas 
guzzler for one reason: they do not challenge 
the production system and business model 
of an incumbent global industry that is so 
mature that it can only make incremental 
changes as new pressures arise. Electric 
cars such as Tesla fall into this category: 
they are an incremental improvement, not a 
replacement for an ecocidal global industry.

This writer has long been sceptical that 
small private vehicles would have an impor-
tant role to pay in a sustainable mobility mix. 

But Riversimple has made me pause for 
thought.

At a presentation in Leicester, UK, in October 
2010, where a deal has been struck with 
the City Council for 30 vehicles to be piloted 
there in 2012, we were told that the formal 
purpose of this new start-up is “to build and 
operate cars for independent use whilst 
systematically pursuing elimination of the 

iS AN 
ENViRONmENTAllY 
NEuTRAl CAR 
POSSiblE?
john thackara
Posted 11.15.10 on Design Observer

The company’s 
founder, Hugo 
Spowers, explained 
that every aspect 
of the company’s 
operation is based 
on whole system 
design.

98    ESSAY TITLE  th
e Ca

R
 in

 2035 

99    ESSAY TITLE  th
e Ca

R
 in

 2035 



environmental damage caused by personal 
transport.”

Not reduce but * eliminate* environmental 
damage? How could that be possible?

The company’s founder, Hugo Spowers, 
explained that every aspect of the company’s 
operation — not just its vehicle technology 
— is based on whole system design. It has 
evolved from a linear resource-consuming 
model, in which natural capital resources are 
not replenished, to a cyclical system in which 
waste streams provide all material inputs, 
and all loops are closed.

The car itself has five novel features: a 
composite body, four electric motors, no 
gearbox or transmission, regenerative 
braking, and power provided by hydrogen fuel 
cells. Its Network Electric Platform has been 
so designed that if there are breakthroughs 
in other power sources, these can easily 
be incorporated later on. The vehicle is 
decoupled from a single power platform or 
refueling infrastructure.

But Riversimple’s technology is just the start. 
It’s cars will not be sold outright. Customers 
will buy mobility as a service rather than a 
car as a product. There will be no maximum 
or minimum mileage allowance and criti-
cally, it is a fully bundled service covering all 
costs such as road tax, vehicle maintenance, 
insurance and fuel, with no surprises to the 
customer.

The way the system has been designed, it 
is in everyone’s interest to keep cars on the 
road as long as possible. Riversimple will be 
the first car manufacturer for whom success 
will not mean persuading you to buy a new 
one every three years.

Customers will interact with Riversimple and 
its user community through a personalized 
digital interface accessed from the car, on 
their computer or via their mobile phone. 
They will be able to manage their account, 
request maintenance, ask questions, locate 
the nearest refueling station and so on. 

To ensure that energy and resource efficiency 
remain at the heart of everything the com-
pany does, lower environmental impact is 
financially rewarded.

A sale of a service model is therefore pushed 
upstream into the supply chain. The supplier 
of the hydrogen fuel cell, for example, is 
likely to remain its owner. Manufacturer and 
supplier thereby have a shared interest in the 
longevity and reliability of the vehicle, and of 
the system as a whole.

Riversimple’s production model, too, is 
distributed. Its carbon composite bodies 
allow profitable manufacturing with plants 
producing 3-5,000 units each year. This 
regional distribution of production will enable 
the delivery of improved service for regional 
markets at reduced cost. (The company is in 
early stage discussions with other regions 
across the world to roll out this strategy 
through joint venture partnerships for local 
manufacturing facilities.)

The next consideration is service. An urban 
car is effectively tethered to its home city, so 
the critical scale for establishing a com-
mercial market is that of a city, rather than a 
nation. Riversimple’s service infrastructure, 
too, is cellular — city by city.

The surprises continue. Everything in 
RiverSimple is open source. The company is 
adopting an open intellectual property model, 
based on that used in open source software. 
The design of this and future vehicles will be 
shared, thereby allowing anyone to collabo-
rate in the design and build of the cars under 
an open source license.

Riversimple, as one producer among many, 
believes this will be a fast route to replacing 
the internal combustion engine. 

The aim is to maximize design input from 
passionate experts at low cost. It is there-
fore also licensing its technology to the 

open-source foundation 40 Fires. Riversimple 
wants people to contribute to the design in 
the same way computer programmers help 
build Unix.

The company is owned by six “custodial 
bodies.” Among these is Environment — on 
an equal footing with investors and commer-
cial partners. Checks and balances are built 
into the system through the appointment of 
a Stewards body, who are responsible for 
auditing and monitoring the governance.

The structure and responsibilities of conven-
tional corporations create a confrontational 
dynamic with most stakeholders. Therefore 
shared ownership is another key feature of 
the Riversimple system. Its ownership model 
is inspired by long-standing and success-
ful businesses such as VISA International, 
John Lewis Partnership and Mondragon. 
All stakeholders have a formal role in the 
organization, to all parties’ benefit.

Is RiverSimple another design-studio con-
cept? Hardly: The family of Ernst Piëch, part 
of the dynasty who founded Porsche, is the 
current major investor.

Oh, you wanted to see the car? Here it is:

The way the system 
has been designed, 
it is in everyone’s 
interest to keep cars 
on the road as long as 
possible.
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ORiGAmi  
mOdEl T
sang-eun lee 

INDUSTRIAL ORIGAMI 
MANUFACTURING PROCESS

2008 was the year that Ford had  
100th years anniversary oF model t  
which was built in 1908 for the first time. 
Hence, Ford sponsored us a project for 
designing a car under $7000 by having an 
innovative manufacturing process, in order  
to appeal mass population as if Model T did 
100 years ago. 

At the beginning of the course, I came up 
with the idea of ORIGAMI theory which can 
create a volume by folding a sheet of paper 
that is very cost-efficient and environmentally 
friendly. I started to research about ORIGAMI 
inspired products and I found Industrial 
Origami company, which is a company builds 
products by folding metal sheets. I contacted 
them and started working together to make 
an Origami Model T. 

We worked out very successfully through 
the course and the final model was selected 
as one of 6 finalists for this Ford sponsored 
project.
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1. Patch papers on the mock-up to see how 
the surface would fold

2. Tailor paper to the foam mock-up

3. Design a chassis that suits the origami  
car body

4. Study paper folding on the front  
face design

5. Keep refining front-face and side folding 
to match the corner lines

6. Front-face and rear-end illustrator 
templates. These templates make the 
origami steel car possible.

7. Completed paper mock-up 

8. Very first stainless steel side panel

9. Origami folded wheel

10. The completed 5 panels are attached to  
each side

11. Attached each panel to the foam mockup  
with glue

12. Made 2 small holes on the corner of each 
piece and stitched the pieces with wires to 
complete stainless steel origami car body!





we ModiFy Mitsubishis FoR a type oF 
RaCe Called tiMe attaCK. It started 
in Japan and is one of the most popular 
forms of motorsport in the world. It’s not 
a wheel-to-wheel race; it’s who can drive 
the fastest lap while maintaining traction. 
There are a number of things we are trying 
to balance, and it’s really about experiment-
ing, seeing what works and going back and 
adjusting in order to maximize horsepower, 
minimize weight and maintain safety. we 
work on shaving weight: we want to make 
the car as light as possible, and we’re also 
balancing the weight corner to corner so we 
move around the shocks and we weigh each 
corner. The most important thing is getting 
the weight even from front to back, and 
second most important, from side to side. 
The bigger the tires the better, but they have 
to be appropriate to the car. The width of the 
car also has to stay within a certain dimen-
sion. we also move the eCU – the electronic 
engine control unit – because it has to stay 
cool and high enough in the car that it is 
never submerged in water. The electronic 
control unit is the key to giving you more 
horsepower so we add piggybacks to the 
eCU in order to override the manufacturer’s 
parameters. If you can reflash the existing 

eCU you can have everything you desire, and 
there are a couple of ways to do this: one is 
to remove the eCU completely and entirely 
replace it will another engine management 
system. In a racecar, that lets you do more, 
but it’s more complicated to do and not as 
bulletproof as adding onto a commercially 
made control unit. Two of our cars have a 
new custom made engine management 
system, and the other one has a piggybacked 
system. we also add a computerized accel-
erator – a launch control.

It’s really about  
experimenting, seeing 
what works and  
going back and  
adjusting in order to 
maximize horsepower, 
minimize weight and 
maintain safety. 

 

We also modify a lot of different cars that are 
not necessarily for racing, but just because 
people want more horsepower from their 
cars and improved performance. As for the 
future, performance will always be a big 
deal. We talk to a lot of young people in the 
20-30 age group, and as always, there are 
those guys who want to drive fast cars. It’s 
an expression of manhood and machismo, 
and you can look backwards to the 50’s and 
the hotrod craze on up from there to the 
street racers. And you can see from the 
past that there’s an age group that is always 
going to be compelled to buy the cheapest 
cars available and somehow transform 
them into something well beyond where they 
started. Some of the examples of the cars we 
have out here, they’re 150 horsepower cars, 
and most of these guys are not satisfied 
until they’re double that horsepower, and 
that would’ve been true in the 60’s, the 70’s, 
80’s and so on. Everybody’s expectation is 
to take a $13,000 car – kind of bottom of the 
rung, from any manufacturer - and somehow 
make that into a giant-killer. But we also 
have guys that are 40 or 50 who’ll buy a car 
for practical reasons, but they’re not pleased 
with the pep and the pickup. They ask what 
we can do to improve the performance 
aspect of the car. They’re not interested in 
the looks of the car as much as getting more 
from the engine, and because of that, they 
spend money on it.

Some manufacturers design and build 
their cars to be tuned more than others. 
Mitsubishi, for example, has a racing 
heritage. They have a halo product that they 
rest all of their laurels on: an Evo. Then they 
build a whole line of cars underneath that at 
varying price levels. You have an Evo up here, 
then you have a Rally Art: still turbo charged 
but with less performance. Then they have 
their 2.4 liter Lancer GTS which is at another 

point all the way down five or six rungs of 
the ladder but they’re all the same body and 
that’s great for us because guys who can only 
afford the bottom tier are still aspiring for it 
to perform better. The halo car is a big deal 
in those lines. Not like with say, Nissan. They 
have a lot of great cars but they’re all kind of 
random. There’s not much rhyme or reason 
to it. For example they have a 370Z. It has it’s 
own body; it’s own everything. Then they have 
an Altima which is over here, the they have 
aGTR, which is an incredible super-car – it’s 
way over there. They have SUV’s; they have a 
Cube: Talk about just randomly filling niches, 
and that’s worked for Nissan, but you can’t 
take a Cube and make that into a 370Z.

ECU’s 

The biggest trend I’ve seen is that ECU’s 
and computers are more and more difficult 
to change. They’re limiting what you can 
get away with. Even over the last four or 
five years there’s been some significant 
changes in the operating language: There 
was OBD1, and OBD 2 and CanBus and all 
of these things. The industry changes the 
operating languages all together. They have 
some kind of an agreement where within a 
year or two they’ll elect to change to the next 
language and those standards make it more 
and more difficult. It’s the State of California 
forces a standards committee, SAE, to do it. 
That’s causing some difficulty in being able 
to extract the most power. But there’s always 
a computer geek lurking in the wings. They 
don’t even have to be in the industry. It’s just 
a little bit of time before that system’s hacked 
into. First it’s hacked into enough to be able 
to read it and see all of the parameters, and 
shortly thereafter somebody’s able to write 
to it. There’s a lot of brilliant people around 
– they could be working for Boeing or anyone 
but they’re intent on helping their little 

TuNiNG
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community of say, Subaru guys, who want to 
manipulate things. Every iteration that comes 
out, someone manages to overcome it. We 
find them on forums. They all raise their 
hand and they want to become a folk hero in 
that community.

TRANSMISSIONS
Another thing that’s been problematic is the 
transmission changes of the last few years, 
going to CVT’s (continuously variable trans-
mission) and things like that. Transmission 
has become a limiting factor because they 
are designed to take just enough of the 
power that the manufacturer has assigned 
to the engine. And so that’s become a 
problem for us, and it’s become a problem 
for a lot of people. We can make the car 
twice as powerful in a manual version of the 
car, but if it has a CVT, it does not allow for 
that extra torque to be utilized. It’ll start by 
throwing warnings at you and if you choose to 
ignore those warnings or bypass them with 
electronic gadgets you put in there, then they 
will eat up the chain or the belt and so the 
transmission’s done. Most of the enthusiasts 
are like: “why did they come out with this 
transmission?”. In Mitsubishi’s, eight out of 
ten have a CVT while only 20% are manual. 
They always offer a manual version because 
they know the pure enthusiasts will gravitate 
towards that. Their way of looking at it is the 
CVT will sell to the masses and the enthusi-
asts will get the few manuals. Although with 
the newer manual, there is an added plus 
for us because there aren’t enough in the 
right packages for people, so people come 
to us for modifications. And there again is 
another big trend. We know the advantages 
of the CVT: the mileage, the smoothness 
when it shifts. It appeals a broad audience. 
But all the operating environments are going 
to some variation of automatic transmission. 
Even a Ferrari, for God’s sake, doesn’t have 
a clutch pedal anymore. So you go from 
that to a Fiesta, which they call a six speed 
automatic, but it’s just basically supposed 
to shift itself. Ten years ago the manual was 
cheaper. They’re still pretending you should 
pay a premium for an automatic, but in 
reality, a manual is rarer and is the higher 

performance version. But on the other hand 
the new transmissions are allowing the big 
improvements in gas mileage to take place. 
There are some mandates now for 35.5 miles 
per gallon in a fleet by 2016, and 35.5 is a lot.

AUTOMATED DRIVING
Cars mean a lot more to enthusiasts than 
people think and when you say technology 
is helping you control it, that’s fine. You can 
assist me with breaking and steering, and 
I will accept it. But if you’re taking my free 
choice away, I don’t want it. Say for example 
a racecar comes with ABS and it doesn’t 
respond in the most efficient way possible, 
we pull the fuse out. But we keep the fuse 
with us because if we have a race and it’s 
raining, and we think the ABS will help us 
go faster, we put the fuse back in. Same 
thing with traction control or anything else. 
First thing we do is turn off traction control 
because with these kinds of cars, traction 
control will cut in such a way that way too 
much time lapses in between. But if I was in 
a rain race, I would put up with that because 
the speed would actually be enhanced. Take 
away free choice, there’s where enthusiasts 
are done; we’re out. They’re going to be 
driving old stuff if they can, or they’re going 
to find ways to turn all that stuff off. I would 
assume that as automation technology 
emerges, there’s going to be premium 
charge for that stuff, as in “The Mercedes 
knew the truck stopped” –good for them, 
but for the enthusiast, any chance to undo 
that or remove that will be taken advantage 
of. There’s a lot of satisfaction to driving a 
vehicle that has some performance to it. Just 
the exhaust note alone is something that 
motivates people. We spend time on some of 

that stuff. We even listen to the exhaust notes 
on this road out here that’s wide open. It does 
have an impact. There’s still a horsepower 
war. If you’re going to take away my ability to 
drive, why entice me with 500 horsepower?

One of the most technologically advanced 
cars in the area of ECU’s is the Nissan GTR. 
Nissan had originally put something in there 
where you could not get all the performance 
out of the car until the GPS told them you 
were at the track. By people complaining, 
they made Nissan repeal that. They felt like 
they were told I bought an $80,000 high-
est performance and you guys have Big 
Brother-ed me into using it in sanctioned 
place via GPS. People still see cars as a 
source of freedom and when you start taking 
that away, put my money in public transpor-
tation. I will continue to tinker on my own car. 
With the manufacturers, there’s the warranty 
side, but the PR and marketing side of the 
company’s know that people want the ability 
to personalize their cars. A lot of the time I 
get cars for free it’s because I get an email 
saying hey, if you can build a turbo kit for 
this car, I’ll buy it, but otherwise I won’t. And 
then when I answer, I don’t blind-copy the 
car company –I copy them! I go: here. They 
use the email with their upper managers 
to demonstrate what’s going on. And we’re 
doing research for them, informally.

On the other hand the 
new transmissions 
are allowing the big 
improvements in gas 
mileage to take place.

There’s the Big 
Brother factor, where 
they can track you 
wherever you are.  
For instance if you 
have OnStar, it  
calls a satellite  
every five minutes.

steve MazoR: The way they plan to market 
automated controls is that there’ll be diamond 
lanes for cars them. Until you’re on a freeway, 
you’re driving your car. Once you’re on the 
freeway you can drive in bumper to bumper 
traffic, or be in a platoon of cars and head to 
San Diego, be in the diamond lane at 90 miles 
and hour and read your paper five feet from 
the car ahead of you and get there in a couple 
of hours. So you can have the best of both 
worlds. When you decide to drive that car, you 
have the choice.

And that sounds good when I don’t want to 
pay attention to driving. But not all drivers 
are good drivers, and not everyone knows 
where they’re going, so it’s going to be very 
hard to account for all those things. Until 
someone figures out all of those things, it’s 
going to be difficult.

TRACK EVENTS
Another phenomenon that’s grown a lot is 
there’s a lot more track events. Even the 
young guys are starting to accept that racing 
around on public roads is not a good idea, 
so on any given day there are a lot of track 
events at local venues where you can go out 
and run your car in a controlled environment. 
If I have a 500 horsepower car, I can’t drive 
it to work and utilize it. But with a set of 
tires for the track, that one car can go out 
once a week or month. There are more and 
more of these organizations popping up. But 
this is growing. A while back there was one 
called Speed Trail USA, and you could go 150 
miles an hour safely. And that might work for 
someone with a 500 horsepower car. Then 
there’s the Big Brother factor, where they 
can track you wherever you are. With OnStar, 
it calls a satellite every five minutes.

steve MazoR: We’re just going to market 
with a type of telematic device for people 
who want pay-by-mile insurance, but if they 
get into a collision, the Auto Club - who they 
trust - is keeping track of them, so people are 
flocking to it
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will is starting work on a Suzuki SX-4 that was 
shipped from New Jersey to road/race Motorpsorts 
in California. The owner is paying $20,000 for having 
his winter car tuned to become the fastest and most 
efficient it can be while staying street legal and in 
compliance of New Jersey’s inspections. road/race 
will strip down the inside completely so it just has 
racecar seats in the front. They will turbo charge the 
engine and double its horsepower with an engine 
modification kit they designed specifically for this 
type of car. The car will be ready to be shipped back 
to the owner in eight weeks.



This phase of the work is about addressing all the 
car’s systems for safety and performance. road/
race is installing larger breaks, a roll-bar and 
increasing chassis rigidity. The car was originally 
produced with barely 100 horsepower at the wheels 
but the horsepower of the two-liter engine is 
doubled by customizing their base turbo charger 
kit further for this project. Steel floor plates create 
a smooth surface at the bottom of the car so the 
driver can position his feet. The last step is using air 
craft fastener clips to attach new custom fiberglass 
body panels, bumpers, side-skirts and a rear 
diffuser. 
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we all eXpeCt to enjoy vehiCles in 
2035 that are no more than a sketch today. 
We should also expect that those newly 
imagined vehicles will share—their riders 
and occupants will share—space with vehi-
cles that even today seem old. Some people 
will keep their own old cars, or other people’s 
old cars, when those cars are the cars they 
can afford or that make a statement. Old 
cars, operable only with the sentience of their 
human drivers, will be moving along next to 
the most advanced vehicles of 2035, vehicles 
that are sentient themselves and responsive 
to a sentient infrastructure.

The public space of vehicles, the space of 
our mobility system, is space we all share. 
Streets and sidewalks, highways, and transit 
lines are the public realm we use to get 
around, at least on the ground. How will we 
share that space in 2035? 

Mobility has changed, of course. It will 
keep changing. Trolleys and automobiles 
and bicycles and trucks all came with the 
promise of easier mobility. Walking was too 

The public space of 
mobility in 2035 will 
be as mixed as a Los 
Angeles street of 1900. 

OPERATORS
by bill trimble

slow, the horse too much trouble, at least for 
most. The streets of downtown Los Angeles 
in 1900 accommodated every existing option, 
whether horse-drawn or engine-powered 
or “active.” Vehicles moved at speeds a 
pedestrian, at least a pedestrian running, 
could match. Even trucks and trolleys moved 
slowly enough for someone to jump on. 
Cyclists moved faster than the walkers, but 
not so much faster in the crowded street. The 
average travel speed may have increased to 
eight miles per hour in 1900, from four miles 
in 1850, but even in 1900 a pedestrian could 
keep up by running occasionally. Deaths 
occurred, but few vehicles moved at speeds 
that were inherently life-threatening to a 
pedestrian. 
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People watched others in the public space 
in 1900, they do today, and they will in 2035, 
even when those others are in other vehicles. 
The way people “move,” their mobility, is a 
gesture revealing what is going on for them. 
How they walk, how they drive an automobile 
or ride a bicycle, how they take a seat on a 
bus or train—the “gestures” of moving, the 
many decisions about what people do with 
themselves on their way somewhere, reveals 
what they think of those who share their 
space. 

The gestures may be exuberant, aggressive, 
timid, competitive, fearful, gracious, angry, 
distracted, patient. Patient? Some gestures 
reveal more patience than others. Speed 
matters. The public space of mobility today 
must accommodate disabled pedestrians 
at one mile per hour and motor vehicles 
capable of sixty miles per hour in four 
seconds. Encounters can be deadly. Can 
travelers with so many different priorities 
share the same public space in 2035?

The mix of people in this public space will 
change by 2035. The chances of riding 
or walking next to someone who is past 
seventy years of age will double by 2035. The 
chances of encountering people older than 
eighty will nearly triple. The generation that 
will dominate the public space of mobility 
and the workplace as well, the generation 
between 35 and 55 years of age in 2035, will 
be the first generation to grow up digital and 
connected. (Colleen-emphasis) 

Patience with the journey may feel different 
in 2035, if “connectedness” continues to 
accelerate. Will travellers in the street shift 
the here-and-now of physical public space to 
the margins of attention, with instantaneous 

connections to everywhere else becoming the 
focus? The many generations of 2035 will not 
be traveling at the same speed, not moving 
with equal patience. 

Travellers in 1900 depended on their own 
human sentience or, perhaps, on the 
sentience of a slow-moving animal, to get 
them where they were going, safely. Vehicle 
sentience today protects some drivers from 
collisions. And it guides vehicles that are 
capable of autonomy, needing a human only 
as a passenger.

Technological sentience, and the other 
technologies that must accompany it, may be 
directed to at least three different roles, each 
representing a view of what can be expected 
of the human being in the vehicle, the sever-
ity of the risks, and whether the technology 
can be adopted universally. First, the technol-
ogy may be used to inform the operator (i.e., 
provide “situational awareness”), so opera-
tion can be more responsive to the situation. 
Alternatively, it can be used to require proper 
behavior or to block dangerous behavior, 
whether with an operator or without. Thirdly, 
technology can be used to encourage safe 
behavior by conveying incentives and penal-
ties to the operator, so decisions are more 
likely to benefit the public. 

Every operator misses important informa-
tion. The driving situation is more complex 
than the driver recognizes. Blind spots, 
changes down the road, the mental state 
or physical condition of the driver of the 
next vehicle—missing information limits 
the operator’s awareness and ability to 
respond. If the operator is attentive, addi-
tional information can make the difference 
between safety and collision. A commitment 
to technology that informs the operator, 
that enhances an operator’s own sentience, 
places the responsibility on the operator, 
with considerable optimism.

Some are not so optimistic about the opera-
tors, or at least about all of the operators, so 
choose another approach. There are opera-
tors today, whether inattentive or willful or 
inexperienced, with little regard for informa-
tion that others consider crucial: traffic 

The chances of riding or walking next to a 
person who is over seventy years of age will 
double by 2035.

Patience may feel 
different in 2035 if 
digital connected-
ness continues to 
accelerate.
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The public space of 
mobility will need 
to accommodate 
disabled walkers 
at one mile per 
hour and motor 
vehicles capable of 
accelerating to sixty 
miles per hour in  
four seconds.

signals, the break lights of the next car, 
street signage, signals indicating trains are 
coming, speedometers showing excessive 
speed. If operators cannot be expected to 
adhere to safe practices, technology may be 
used to replace them, blocking the possibility 
of unsafe behavior. Of course, all technology 
can be hacked. And not all operators will 
want to operate vehicles that limit their 
control.

Incentives and penalties make a difference. 
They are most powerful when they are linked 
quickly and clearly to a specific action. 
(Can this be one sentence-kr)? Immediate 
notification is more powerful than notifica-
tion days later. Memories offer excuses. 
No, not all operators will always choose to 
operate responsibly. But information about 
an action can quickly result in delivery of a 
penalty or offer of an incentive, even before 
the end of the trip—strong encouragement to 
operate safely. This third option for sentient 
technology does not control behavior; it gives 
behavior a push.

The public space of mobility in 2035 will be 
as mixed as a Los Angeles street of 1900. 
And more. The range of possible speeds and 
the distribution of physical capabilities will 
require full attention and active sentience, if 
the space is to operate safely. In the public 
space of mobility, how will technology change 
the role of human attention and sentience? 
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theRe aRe siGniFiCant ChanGes in the 
field of vehicle design and technology that 
will introduce a high level of differentiation 
in automobiles at a scale and form not seen 
previously in the history of transportation 
planning and engineering since the intro-
duction of the automobile in the early 20th 
Century. The main challenge will be how 
the transportation planning and engineer-
ing field adapts to these changes. If the 
current business-as-usual practices are 
continued, it is likely that the adoption of 
new vehicle design and technologies could 
be limited or slowed because of current 
practices. However, there are opportunities 
for changes to occur now which will ensure 
that these innovations in vehicles are not 
precluded or limited in the future and we can 
see their full benefits realized. 

any new paradigms for traffic planning and 
engineering would evolve from current prac-
tices. as transportation planners and engi-
neers, one of our main tasks is designing 
transportation systems. This design process 
would remain a long-term and extensive one 
that incorporates the use of historical trend 
data, future projections, standardized design 
requirements, and modeling tools. The three 
major elements of transportation system 
development are travel demand modeling, 
traffic operations analysis and roadway 
engineering. all of these could be carried out 
in a way that is more responsive to changes 
in vehicles. 

Travel demand modeling applies demo-
graphic projections and data on the 
transportation system to determine the 
future roadway needs of a City, County, or 
larger region. It involves comparing the 
future projected volumes for a roadway 
against its capacity in order to identify which 
roadways need to be widened or extended 

(or made narrower. I know this happens but 
is it ever the direct result of travel demand 
modeling?-kr). Travel demand modeling is 
often done far in advance of any transporta-
tion improvement project, with lead times of 
5-10 years being not uncommon.

once travel demand forecasts are complete, 
detailed traffic operations analysis can com-
mence. This analysis considers the roadway 
characteristics and the travel demand to 
determine the exact roadway configuration. 
for example, the traffic operations analysis 
will determine the length and width of 
freeway on-ramps and off-ramps or the 
presence of a traffic signal. This process 
often occurs subsequent to travel demand 
modeling and may proceed construction by 
3-5 years, or more.

The final step in the process, roadway engi-
neering, employs the data produced by traffic 
operations analysis to produce construction 
drawings for any proposed improvements. In 
many instances, the persons preparing the 
construction drawings employ standardized 
design criteria established by reference 
manuals which ensure a high level of 
standardization in geographically separate 
locations. as such, roadways in New York are 
designed very much like roadways in Texas 
or California. This process often occurs 
immediately prior to construction activities 
with less lead time as compared to the other 
steps.

Currently, regardless of the location and the 
scale of analysis, all of these studies assume 
that the vehicles that the traffic system will 
accommodate are the same types of vehicles 
that we have today. However, we are look-
ing at unprecedented changes in vehicles 
in terms of, first, fuel and power systems, 
which will have a significant effect on the 

hOW TO STOP 
dESiGNiNG ThE 
TRANSPORTATiON 
SYSTEm OF 
TOmORROW FOR 
ThE CARS OF 
YESTERdAY
by Christopher Gray
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vehicle’s performance. Secondly, differences 
in vehicle size, weight, construction meth-
ods, and shape will create a wider variety 
of vehicles than currently exist today, and 
thirdly, implementation of vehicle automa-
tion systems will create differentiation in 
vehicle types from what is on the market 
today. These developments could provide 
significant benefits in terms of reduced 
emissions, high roadway speed/capacity 
through automated control systems, and 
greater personal mobility choices. However, 
there are a number of factors inherent in our 
current transportation planning/engineer-
ing paradigm which would likely result in 
limiting their adoption and making the most 
of their benefits. 

for example, in today’s planning and 
engineering practices, one of the only levels 
of differentiation between vehicles occurs 
between light duty vehicles (passenger 
automobiles and light trucks) and heavier 
vehicles including buses, delivery trucks, 
semi-trucks, and other similar vehicles. 

The federal Highway administration (fHwa) 
currently has a standard classification 
system with 13 vehicle types. This system 
has one category for passenger cars, 
another category for light trucks (which are 
defined as pick-up trucks, vans and other 
similar vehicles), a separate bus category, 
and nine separate categories for various 
types of trucks ranging from delivery trucks 
to multi-axle semi-trailers. This differentia-
tion occurs for two main reasons: first, the 
emissions profile of these light vehicles and 
heavy vehicles are very different. Trucks 
produce much higher levels of emissions 
on a per mile basis than passenger cars 
and detailed emissions modeling requires 
information regarding the mix of vehicles to 
produce the most refined level of analysis. 
Second, larger vehicles generally require 
more space to turn from one roadway to 
another. To standardize the analysis process, 
transportation engineers have developed 
templates for various types of vehicles to 
verify whether a particularly sized vehicle is 
able to turn at a corner. 

despite the thirteen categories, the classifi-
cations are too reductive in practice and they 
pervade the entire set of activities related to 
transportation planning and engineering. for 
example, travel demand models which are 
used in the planning for future transporta-
tion facilities often track only two categories: 
light and heavy vehicles. Standardized 
roadway design manuals devote a significant 
portion of their length on how best to accom-
modate larger vehicles. even the thickness 
of roadway pavement is determined by 
flawed estimates of how many large vehicles 
will be driving on the roadway over its life 
span. Categories aside, trucks become the 
limit-case or lowest common denominator, 
in some cases resulting in overdesign and 
increased expenses. 

a second level of differentiation important 
to transportation planners today occurs 
between highway lanes: Those which are toll 
facilities, requiring payment to travel on, or 
High-occupancy Vehicle lanes (HoV), which 
are restricted to vehicles with one driver and 
at least one passenger. a combined facility, 
know as a High-occupancy Toll lane (HoT), 
allows both HoV vehicles and single-occu-
pant autos to travel on the facility. Nearly all 
other roadway are classified as mixed-flow 
roadways. The interstate highway system is 
a mixed-flow roadway except for selected 
portions which have HoV lanes. 

Currently, there is no physical difference 
between a vehicle assumed to be travelling 
on an HoV lane, a toll vehicle, and mixed-
flow vehicles. The main differentiation 
between the lanes is access. for example, 
HoV lanes are often physically separated 
from adjacent mixed-flow freeway lanes. 
Toll roadways are often even more restricted 
with limited entry and exit points, which are 
often then locations where toll charges are 
collected. one recent development is the 
implementation of electronically collected 
tolls in which drivers are issued transpon-
ders, which are linked to a bank account or 
a credit card. There are a limited number 
of toll facilities where access is limited to 
those vehicles which are equipped with a 
transponder. 

The fact that all types of lanes can accom-
modate the same vehicles makes it easy 
for drivers to use freeways, HoV lanes, and 
toll lanes interchangeably on travel through 
metropolitan regions. This improves effi-
ciency of the system. However, HoV lanes, 
toll facilities, and mixed-flow freeways each 
perform differently in terms of traffic flow 
and capacity, impacting the results of travel 
demand models and traffic operations mod-
els. Current advances in vehicle design indi-
cate that automated vehicles will perform 
most efficiently in dedicated lanes where 
they can drive faster and closer together in 
a convoy. This is an assumption that should 
be already built into traffic demand models 
that segregate dedicated from mixed flow 
highway lanes. The introduction of autono-
mous vehicles to the fleet is a realistic and 

Currently, there is no 
physical difference 
between a vehicle 
assumed to be 
travelling on an HoV 
lane, a toll vehicle, 
and mixed-flow 
vehicles. 

imminent enough prospect now that the 
optimized use of autonomous vehicles needs 
to be included in scenarios and models for 
traffic demand and operations. and this 
would come into play especially vividly in the 
design and analysis of highways with dif-
ferentiated lanes, skewing current results of 
travel demand and traffic operations models 
for highways that have dedicated lanes.

a third factor relevant to transportation 
planning and design is vehicle restrictions 
according to types of roadways and sur-
rounding land use. for example, it is not 
uncommon for cities to restrict travel by 
large trucks on residential streets. Cities will 
often identify designated truck routes, which 
limit trucks to freeways and other major 
roadways. These restrictions affect the 
design of a roadway in that a different stan-
dard or criteria is applied during the roadway 
engineering process depending on whether 
trucks are allowed to travel on that roadway. 
as an example, it is common to prohibit large 
trucks on residential streets and allow their 
usage on major roadways and freeways. 
outside of these restrictions, there are few 
others that limit which vehicles can travel 
on roadways. (what does this mean? do we 
need more quantitative analysis of residen-
tial streets, or a different way of assessing 
the combination of residential and non 
residential throughout the system?) If we 
were to anticipate a wider variety of vehicle 
types, including those which could only 
cover a small range such as Neighborhood 

all of these studies 
assume that the 
vehicles that the 
traffic system will 
accommodate are 
the same types of 
vehicles that we 
have today. However, 
we are looking at 
unprecedented 
changes in vehicles 
in terms of, first, fuel 
and power systems, 
which will have a 
significant effect 
on the vehicle’s 
performance.
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2035 NEW MASTER PLANNED COMMUNITY 
Resulting from changes to number of cars, shaped by global factors

2035 SUBURBAN ARTERIALS 
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assumption: 1 car per house. 
parking requirement: one car, in driveway.

VMT taxes, tolled roads, scarcity of land, 
scarcity of fuel, lower standard of living, car 
sharing,  pay as you go insurance, more 
public transit, increased density, shorter 
trips, less need to travel for middle class, 
smaller roads in new developments, wider, 
colored/textured sidewalks. Parking is not 
needed as much.

assumption: 5/6 cars per house. 
parking requirement: one car, in driveway.

More than one family living in some houses,  
Need for more vehicles because of “right 
tool for the job”, economic resurgence, less 
expensive cars, Personal Mobility Devices, 
cars from India and China, advances in 
how cars are manufactured/marketed, new 
chepaer fuel types, cars park on street, 
sidewalks sacrificed to parking. 

sCenaRio 1: FeweR CaRs sCenaRio 1:  nothinG to slow you down.  
no paRKinG needed.

sCenaRio 2:  Retail on both sides oF stReet 
paRKinG needed

sCenaRio 2: MoRe CaRs

assumption for both: New master planned community, middle class.  
parking requirement: one car, in driveway.

assumptions: Smaller delivery trucks, vehicles will need to mix,  access for delivery trucks 
will be regulated. Both options allow buses and bikes to comingle

retail

retail

All cross sections of 2035 streets designed by Chris Gray,  
and drawn by Colleen Corcoran, with consultation from Valerie Watson
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2035 FREEWAYS 2035 RESIDENTIAL

sCenaRio 1: business as usual

sCenaRio 2: dediCated lanes FoR autoMated vehiCles

shoulder

shoulder

m
ixed flow

m
ixed flow

m
ixed flow

m
ixed flow

m
ixed flow

m
ixed flow

m
edian

8’ 12’ 12’
120’

12’ 24’ 12’ 4’4’ 8’12’ 12’

shoulder

shoulder

m
ixed flow

m
ixed flow

HOV/toll

HOV/toll

m
ixed flow

m
ixed flow

autonom
ous vehicle toll lane

autonom
ous vehicle toll lane

8’ 12’ 12’
120’

12’ 12’ 12’ 12’4’ 4’ 8’12’ 12’

shoulder

shoulder

m
ixed flow

m
ixed flow

m
ixed flow

m
ixed flow

m
ixed flow

m
ixed flow

m
edian

8’ 12’ 12’
120’

12’ 24’ 12’ 4’4’ 8’12’ 12’

shoulder

shoulder

m
ixed flow

m
ixed flow

HOV/toll

HOV/toll

m
ixed flow

m
ixed flow

autonom
ous vehicle toll lane

autonom
ous vehicle toll lane

8’ 12’ 12’
120’

12’ 12’ 12’ 12’4’ 4’ 8’12’ 12’

8’
parking

parking

12’
40’

8’ 12’12’

8’
parking

PMD lane

PMD lane

m
ixed flow:

two way travel

m
ixed flow:

two way travel

parking

12’
40’

8’ 12’12’ 6’ 6’

8’
parking

two-way PMD lane

two-way 

m
ixed flow lane

parking

12’ 12’
40’

8’ 12’12’

8’
parking

parking

12’
40’

8’ 12’12’

8’
parking

PMD lane

PMD lane

m
ixed flow:

two way travel

m
ixed flow:

two way travel

parking

12’
40’

8’ 12’12’ 6’ 6’

8’
parking

two-way PMD lane

two-way 

m
ixed flow lane

parking

12’ 12’
40’

8’ 12’12’

8’
parking

parking

12’
40’

8’ 12’12’

8’
parking

PMD lane

PMD lane

m
ixed flow:

two way travel

m
ixed flow:

two way travel

parking

12’
40’

8’ 12’12’ 6’ 6’

8’
parking

two-way PMD lane

two-way 

m
ixed flow lane

parking

12’ 12’
40’

8’ 12’12’

sCenaRio 1: sidewalKs have a MiX oF biKe/ped.

sCenaRio 2: pRioRitizes lanes FoR hiGhly ReGulated peRsonal Mobility  

sCenaRio 3: bi-diReCtional lanes FoR pMd’s and CaRs.

Same as existing roadway,  
but no lane parkings except  
parking lanes.

Only 1 lane for automobiles 
in #2 and #3.
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This mismatch 
between the current 
planning paradigm 
and emerging vehicle 
trends is particularly 
problematic.

electric Vehicles, or if, for example, a car 
was half the width as is currently typical, or 
if there were advances in truck design that 
would make the them typically smaller or 
otherwise improve their performance, we 
would have to rethink the scenarios by which 
these vehicles could be used and partner 
with policymakers and designers to forecast 
hypothetical restrictions and design our 
transportation systems accordingly.

This mismatch between the current planning 
paradigm and emerging vehicle trends is 
particularly problematic since it will likely 
limit or slow down the adoption of new 
vehicles and reduce certain aspects of their 
effectiveness.

The technology which is likely to be impacted 
the most is automated control systems. 
This negative impact can be anticipated 
based on how passenger cars are treated in 
current transportation planning, operational 
analysis, and roadway engineering. as we 
have seen, all passenger cars are essentially 
thought of as the same. However, automated 
vehicle control systems would perform 
differently from other passenger cars. These 
vehicles can travel much faster and at a 
much closer following distance than regular 
passenger cars. as such, a roadway could 
provide a much higher capacity for cars with 
automated control systems than a traditional 
roadway. However, none of the current 
HoV lanes or toll roads are being planned 
or studied to accommodate these types of 
vehicles. as these vehicles are deployed, it 
may be possible to retrofit a limited amount 

of HoV or toll lanes to accommodate them. 
However, this retrofit would be limited 
because most of the roadway network in the 
form of regular surface streets and most 
of the highways (freeways) do not currently 
have lane differentiation. Therefore, it will 
be possible to dedicate lanes to automated 
vehicles in only a small subset of the overall 
transportation system that currently have 
physically distinct access-restricted lanes. 
(Is it that hard to change a lane to a dedi-
cated lane?)

a similar lack of attention on the part of 
transportation planners and engineers to 
specificity in the size and configuration 
of passenger cars has could result in lost 
opportunities for the public. The future 
will likely see the introduction of smaller 
vehicles, many of which are likely to be 
powered by alternative fueled sources. Many 
of these smaller vehicles could potentially 
require dedicated facilities or may be difficult 
to operate within the larger transportation 
system if asked to comingle with buses, 
large trucks, and other larger vehicles. 
This lack of dedicated facilities could make 
it difficult for communities to allow their 
usage. Two recent examples can be drawn 
from the introduction of Neighborhood 
electric Vehicles (NeV’s) and Segways. NeV’s 
have been widely implemented within select 
communities. However, current regulations 
in the State of California limit the roadways 
on which they can drive and have lead 
several communities to incur the expense 
of creating a separate roadway networks for 
their usage. while these vehicles are per-
fectly capable of driving on most roadways, 
their usage is excessively limited. as such, 
the adoption of NeV’s has been severely 
constrained to select locations. The second 
instance relates to Segways, which are small 
personal mobility devices. when first intro-
duced, Segways were promoted as having 
the potential to revolutionize the transporta-
tion system. The difficultly is that Segways 
do not fit into the current transportation 
paradigm in that they are too slow to com-
ingle with cars on most roadways and create 
conflicts with pedestrians on sidewalks. 
Currently, there is discussion over how best 

R
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to accommodate Segways within the exist-
ing transportation system. as an example, 
the City of Boston initiated efforts to ban or 
limit the use of Segways citing conflicts with 
pedestrians in 2010. 

There are several ways in which the trans-
portation planning and engineering field 
can embrace new vehicle technologies. In 
many instances, these changes to vehicles 
are likely to occur without active participa-
tion from transportation professionals, 
but awareness of potential innovations 
in vehicle design should shift their focus 
to implementing changes now which will 
encourage, and not preclude, these future 
vehicle technologies. 

first, given the long-lead time for trans-
portation improvements, current planning 
studies - particularly traffic modeling 
exercises for regional areas - should be 
taking into account informed research on 
potential changes in vehicle technologies. 
These discussions and awareness early in 
the design process would engender new 
flexibility and adaptability in transportation 
planning and engineering paradigms, and 
lead to substantive improvements in the 
roadway systems of the future. 

Second, any current roadway engineering 
efforts for limited access facilities such as 
HoV lanes or toll lanes should consider a 
potential future conversion to automated 
vehicle operation. It is likely that these 
facilities could be easily converted for the 
most efficient deployment of automated 
vehicles than any other roadway facilities. 

lastly, current engineering standards and 
design documents should consider and 
disclose how changes in vehicle technology 
could be accommodated within our existing 
roadways. Continually revisiting and revising 
these standards in light of ongoing innova-
tion in vehicle design will ensure that the 
vehicles of tomorrow are not treated like we 
treat NeV’s or Segways today. 

Current engineering 
standards and 
design documents 
should consider 
and disclose how 
changes in vehicle 
technology could be 
accommodated within 
our existing roadways.
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To dersperit que seditatquid molupta nam, 
ullignis explisitet, is dolorenim quodist 
licipsa nducidipsa nusae veligent prerita 
tentio. fic tem hillorerem. Nonsecae era di 
odisimaior susam quiaturibus.

erum dolupta quasimus es rem fugia sus 
conse pos ut re dolestem re num rem non 
esto verfere lab ipsae intios eum esto il est, 
cones enistiur ma andia nectatio. Icat offictu 
rempore riatis et accum ium est rest etur 
autem faccae volore cus magnam fuga. Con 
plauda nonem qui beribus, volore volore, 
sequiatiis autem laut moditat iusanihiliae 
cullam, tese inctaquo ventiam, tem que sum 
veria nestias pieture moluptas est ad quo 
qui venimin ulparum ea sumque vendendam 
explique es dios sunditem aliqui conseque 
comnimo luptatem eos sit aut porem 
hariam quam iusa doluptae voluptatet eum 
etureicius et ullesent dolectatur a que nis 
excest ipsam harchil iquiam quae. ebitatis 
eum nesequia de dolorero consed moluptas 
autem vel eligeni tem solecta suntusd 
anderfe ruptat eos ilique maiorit iossum 
veles min rernatinit facienest untiore que 
labo. Itatiur? perest verro molo ipsunte aut 
acil moluptaquae volorpo rruptio nsequi 
ad exceror eribust auditae peliquibus el ex 
exceatectem alicti quiae. onsequi nobistia 
quis voluptatio ernatur millace rruntionsed 
mo cusandendia sequia commoluptur, as 
eicitib eatius autet esedi verupta spicimus, 
quatum accum qui occusam sitatquam, 
ommod mil et, vitaqui id que sum nam 
lautem. et rest aut eribusa nduntur sum non 
estiusam expe voluptassim aut que serum 
venessi omnieni maionsed ut ex esecus ate 
esequia que quam aturion cum invel ipsa 
volectent enest quatis quis plaborepudi 
officideles rem fugit quaepra et vit arum non 
comnienis ipicil exero doluptiae. luptia cum 
rese et endus dolo blabore rumquias aut 
maio tota serruptatis excepudit, sitio. am 

is a intibus, sunte net aliti as eatus, quibus 
arumet, et volo officiet quid ut el maionserro 
maion enias doluptatur?

Qui od quia di velendiciur alitas et ellum aut 
invelent.

Nat. aspersp ietustiosam voluptaquae 
volum, veles qui cus, tem re omnis dolup-
tatur re et evenimil et reptass itassed mil 
in con plaut que re nonest, qui nati occullut 
quatet quaesseria cus delis re repuditios 
dolupta testiost aut voleserat.

luptat es si cus et explani sinvell aceptatis 
delenimet mi, sintium, con re as des esed 
molo doles ut vendi con consequi que nimus 
eatur? Quis quos electur?

fugias rerunti uta volor acepro magnihil il 
in res dolest, int od et accumquia accaest 
postiat.

Ipsant. Sapis simet isit odi dolorib usandam 
ex eos consed quunde pel modit ex etur?

Is dolum iusandi quiam harunt hit event 
fuga. et plabore pedic tem aut que dolupta 
temodit atemquatus, ut invendu ntibusa 
necum aliquat eatem con enihitatiam rem 
volum id quatio vel etur ad ut eturendi 
digenihil molupta verio modisin cientem 
aliquo quos sitiorp oreste odit dus, aut et 
velloruptaes sant, sequiae assequis nus 
et facipsunt pellacia serum, tecto conet 
eument dest odis esci debis et latur, et ipsa 
cullanto qui nonsedit fugit es molor a quodit 
vellaborere prest, te eumendic te senien-
impe volupta tionsequas pro vel inctem 
sum saperestiis velitias ention con provid ut 
repudi quam, similiam, conse sandit, veles 
autatqu iditas velique cum expero temporum 
que voluptas estibusam, venda duciti dolup-
tatquis commolu ptibus sandaera

PARkiNG
shannon s. Mcdonald
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Parking Lot Dance by Anita Pace, Photo by 
Warren Neidich.
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it is CleaR that we aRe neaRinG the 
end oF the freeway era spawned by the 
Interstate Highway program act of 1956, and 
the notion that we can build our way out of 
urban area congestion. Sprawl has literally 
hit-the-wall in Southern California, with very 
little remaining developable land within the 
los angeles basin. Coupled with being at or 
beyond peak oil production, commuting costs 
are rendering far flung housing develop-
ments economically infeasible, with the 
great recession delivering the final blow.

we have come to the realization that we 
must achieve better utilization of our scarce 
existing public rights-of-way to achieve our 
societal transportation objectives. Some 
recent public mass transit projects get 
around this problem by not involving the 
roadway network, which is “built out” in 
dense urban areas. for example, the Metro 
green line and expo lrT projects are largely 
making use of existing railroad rights-of-
way, plus some street running, elevated 
or tunnel sections. The westside Subway( 
Metro purple line ) is all below-grade in 
twin-bore tunnels.

as a result of these additional modes 
of transit, the westside of los angeles, 
roughly defined as the I-405 on the east, the 
pacific ocean on the west, the Santa Monica 
Mountains on the north and laX on the 
south, will see an increase in bi-directional 
peak-hour person moving capacity of 30,000 
at the eastern and southern borders by 
virtue of the expo lrT, Metro purple line 
and Crenshaw/green line projects. This 
represents a significant travel option oppor-
tunity for the 300,000 daily commuters either 
leaving or entering the westside.

This potential mode shift may well facilitate 
substantial transit related development, 

with the net result that roadway congestion 
will remain at today’s levels. So, what are 
we to do and what tools do we have to help 
achieve our objective of improving personal 
mobility? Several things have happened and/
or are in the works. The City of los angeles 
has implemented an adaptive computerized 
traffic signal control system for the some 
4,500 signals citywide. Metro is implement-
ing congestion pricing HoT lanes on the 
Harbor and San Bernardino freeways, as 
well as a BrT project on wilshire Boulevard 
from western avenue to Centinela avenue at 
the Santa Monica Border. This BrT project, 
which will be a peak-hour, curb-lane opera-
tion, has potential to substantially increase 
person-moving capacity in this corridor, 
until such time as the purple line subway 
opens to the west los angeles Veteran’s 
administration Hospital.

BrT is one example of the move towards a 
more systematic sharing of major arterials. 
planners and engineers are now placing 
much more emphasis on the sharing of 

TRANSPORTATiON 
iNFRASTRuCTuRE 
uTilizATiON
john stutsman

we have come to the 
realization that we 
must achieve better 
utilization of our 
scarce existing public 
rights-of-way to 
achieve our societal 
transportation 
objectives.
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roadways by pedestrians, cyclists and transit 
users. To address this new reality, develop-
ment of a multimodal intersection “level of 
service” metric is underway. other relevant 
factors are the complete streets/road diet 
and traffic calming trends, which generally 
reduce arterial roadway capacity and shift 
local traffic to major arterials.

regional travel demand models are ill-
equipped to discern the localized effects of 
such roadway sharing by multiple users. 
fortunately, microsimulation models such 
as VISSIM are capable of performing such 
analysis and are increasingly becoming more 

cost-effective for addressing such problems. 
driver behavior is one of the key analytics 
of such models. further, one of the key 
output options are videos showing vehicular, 
pedestrian and transit movements, which 
have proved to be very effective in demon-
strating project effects for both the public 
and technical staff.

The problems we face are indeed daunt-
ing as we confront the limited opportu-
nity to increase roadway capacity and 
legitimate competing demands from 
pedestrians, cyclist and bus transit patrons. 
Microsimulation will help us work with this 
multi-modal complexity so that we can use 
our existing resources most efficiently.

Inappropriate Pedestrian B
ehavior. (Im

age courtesy of VISSIM
)

BRT is one example 
of the move towards 
a more systematic 
sharing of major 
arterials. 
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lOS PARRANdEROS  
CAR Club

i Met aleX Ruiz and the parranderos Car 
Club at an event on June 11th, 2011 called 
Cruisin’ the galaxy which took place in 
the parking lot of galaxy hamburger in the 
warehouse district of ontario. approachable, 
enthusiastic and articulate, alex promised 
to be an ideal interview subject, so I got his 
contact information in order to arrange to 
meet with him and learn more about his 
club, parranderos, and about amazing labor 
of love - a project in full swing: a rough, 
unpainted dub style mini-truck made up of a 
Chevrolet body with a Cadillac front end and 
Cadillac rear headlights. I received an email 
from alex on July 15th about the Mini-Trucks 
for Troops Cruise Night to take place a few 
weeks later, at el Toro Sushi restaurant on 
Mountain St. in ontario. looking forward 
to talking with him further, I arrived at the 
event and was shocked to find out that alex 
had died a week after he had sent me the 
email, at the age of 34, from complications 
arising from diabetes. do I need to come out 
and tell you that parranderos are a great 
reality check.? They bring right down to earth 
the issues planners work with at 20,000 
feet. The Club consists of two brothers, the 
gurrola’s, and their sister, who was alex 
ruiz’ wife, and a few of their friends. The 
gurrola’s - Chava (Salvador), octavio and 
Cecilia - are from Zacatecas, Mexico. Junior 
lopez is from Tijuana, Bola Marin is from 
Michoacan and Tony rosales is from Colima. 
alex ruiz was from los angeles, but he 
grew up in Michoacan. He spent 15 years in 
Michaoacan and then moved back here for 
high school and college. 

August 13th, 2011 at Mini Trucks for Troops in 
the parking lot of Toro Sushi on Mountain Ave. 
in Ontario.

 
Club MeMbeRs:

President: Salvador “Chava” Gurrola 

Vice President: Alex “El Peke” Ruiz  
b. Nov 76 - d. July 23rd, 2011

Octavio Gurrola

Antonio “Tony” Lorenzo Rosales

Jose “Bola” Marin

Roger “Junior” Lopez

Cecilia Ruiz (maiden name Gurrola)

Wendy Gurrola

Iris Graciano

THE RIDES
junioR: I have a 2000 Honda Civic Dx but it’s 
down right now. The motor got messed up 
and I have to put another motor in it. So far 
the car is stock, but I put Lambo doors on it. 
I put on 17” rims and tires, neon lights, LED’s 
underneath the car - on the undercarriage. 
I put a box in it. I have two kicker amps: one 
for the highs and one for the bass. I have two 
TV’s on the head rest. I put an LED light in 
the hood and the trunk. It lights up the trunk. 
We customized the trunk where it opens up 
a different way. I have pedals with glow in 
the dark lights. I’m trying to hook it up to 
the best of my ability. Not only me but all the 
members are helping me accomplish what 
I’m trying to do to my vehicle.

tony: My name is Lorenzo Rosales and I 
have a 1994 Chevy Suburban. Me and the 
president, Salvador, we do suspension; we do 
front air bags, we do hydraulics, we do sui-
cide doors, we do Lamborghini doors, we do 
paint, we do fiberglass - we do pretty much 
everything. We do TV’s. We do everything 

from scratch. Nothing from shops, everything 
from the backyard: Backyard Boogie, you 
know.. I’m about to put on ramps, a paint job, 
suspension and TV’s. Right now, the car’s 
not here because we’re still working on it. 
The suspension is air bags. With the air-ride 
suspension, it drops slow and smooth. 

Chava: I have a 1995 Chevy Tahoe four door. 
Right now, I’ve put on Lambo doors, butterfly 
doors on the back, full suede and Coach 
interior upholstery with fiberglass door 
panels. I have 12 TV’s. The new paint job is 
Laguna Seca blue BMW edition. I’m about to 
put in a new air ride suspension and my hood 
is custom. The gas tank has a custom cover. 
In the back we have a custom box for audio; 
neon lights and suede. We also have custom 
painted tail lights. They’re black - sometimes 
the cops give you a ticket for that. They still 
glow red, but they’re dimmer. The front end 
of this truck is factory, but we want to modify 
it in the future. My friend Tony and I have a lot 
of projects for my truck. Little by little, I will 
add all the details until it is perfect. We’re 
trying to make it work.

An amazing labor 
of love – a rough, 
unpainted Dub style 
mini-truck made up of 
a Chevrolet body with 
a Cadillac front end 
and Cadillac  
rear headlights. 
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tony about aleX’s, now CeCilia’s, 
tRuCK: This white truck is a ‘96 Chevy Tahoe 
with full custom systems: a custom trunk, 
with shade doors in the back, shade doors 
in the front. Custom intake on the engine. 
Custom paint on the dash, custom steering 
wheels, air bag suspension, intake headers, 
custom hood. It has a Cadillac front end with 
a 2005 GMC Sierra front bumper. The truck 
is a Chevy but the front end is Cadillac, and 
the bumper is GMC. So it’s three different 
cars mixed into one. The back has Cadillac 
tail lights. Whatever the front end is, the tail 
lights are the same. But here, the front is a 
Cadillac Escalade, and the back has Cadillac 
Fleetwood tail lights. It’s a Cadillac car in 
the back and a Cadillac truck in the front. So 
we’re not driving the same truck as what the 
dealer sells. We upgraded it and made it our 
own style. It has a custom built front grille. 
Another friend made the grille. We cut the 
Cadillac front grille out and stuck the new 
grille in and it fit perfectly. We have strobe 
lights inside the front lights, like a cop - they 
flash, neon all the way around - even under 
the hood. We have suspension, 20” wheels in 
the front, and 22” in the back. We have offset 
wheels, and the whole truck can lay flat on 
the floor. We’re trying to get together to work 
on the truck to get it the way Alex wanted. 
We’re going to do the paint job the way he 
wanted as well as some air-bushing, the 
interior and a couple of details. We will pitch 
in with his wife and brother in law and get it 
the way he wanted it to be.

bola: This is an 89 Nissan hardbody mini 
truck. The president and his brother did the 
airbag setup and they also did the speaker 
box. (incates the air compressors in the 
truck bed..) This is your valve and your tank 
and compressor to fill up the airbags. The 
truck goes up and down and side to side. 
This aluminum box with switches controls 
everything. Those are ‘05 stock Chevy 
Silverado wheels. This is a Nissan but we’re 
putting Chevy stuff on it. The headlights will 
be 2008 Silverado headlights. Same with the 
rear headlights. I want a top of the line car, 
get the code and then paint it like that. I don’t 
know yet what color it will be. It will also have 
remote control doors. The one on the pas-
senger side is going to be a sliding door. It 

takes a long time and a lot of money. We have 
to pay bills, and this takes extra money. We 
can’t take it to a shop. Everything is me, him 
and his brother. His brother does welding 
cutting , chopping, painting. Salvador’s dad, 
back in the day in Mexico, would paint Pepsi 
trucks as a job. So he’s an expert.

INTERVIEW
tony: Parranderos was Chava’s and Alex’s 
idea, and we only started about three months 
ago. We all belonged to different car clubs 
before, but we decided we wanted our own. 
Chava had been with a car club that is really 
established, but they had a lot of drama, a lot 
of fighting - situations where he was uncom-
fortable. And they would discriminate against 
people with simpler cars. We wanted to 
start a club where we don’t care if you want 
to start at the bottom, with whatever car or 
truck. We’ll give you a chance. A Car Club 
is about family: creating a second family. So 
we got our closest friends together - Chava, 
Bola, Junior and Octavio. Most of us were 
born in Mexico and raised here, but Alex was 
born here and then he went to Mexico and 
came back. 

Before we started this car club, we had 
another car club, back in the day, about five 
years ago. It was called Neighborhood Riders 
but now we’re back with a different name. I 
started it with Chava and Alex and Octavio, in 
Moreno Valley. We all live in different places 
now, but we all used to live in Moreno Valley. 
Later Alex moved to Riverside, but we stuck 
together. Now we live spread out between 
Moreno Valley, Riverside and Perris, but 
we still meet in Riverside twice a month, 
at Arlington and VanBuren, in the K-Mart 
parking lot. At the meetings we talk about 
what car show or cruise night we’re going 
to go to, and what we’re going to do on our 
cars and trucks. Some of us got married, 
some of us are still single, but this club, now 

that we’re older, is more about family; we’re 
more mature. Our wives help and support 
us. And yes, the wives are members: a part 
of the club. You see we’re just chilling, joking 
around, having fun, snacking. That’s what the 
car club is about - just being together. 

For example, Junior used to race, but he 
doesn’t anymore. Plus you can’t race with 
these cars - you can’t get very far (... they 
laugh..). And in this car club, we have rules. 
We can’t be drinking, doing drugs, smoking, 
racing. We can’t have trouble with members 
of other clubs. If anything happens, if some-
thing gets out of hand, the president takes 
care of it with the president of the other 
car club. If we have a problem with another 
person, we tell the president and he will talk 
to the leader of that other club and he talks 
to his members. We don’t get crazy with 
anybody. We just come, cruise, chill show our 
cars, get ideas for how to improve our cars. 
That’s what we do. 

CeCilia: This is a picture of Alex. He 
was so excited about the car club. When 
I first met him, he loved new cars with no 
problems - just make the payments and 
drive the car. But then he met my brothers, 
and he started to learn to fix cars from our 
family. He became so excited about his cars: 
His new toys. He was like a kid. He sold his 
Monte Carlo and he bought the Chevy truck 
on Carigslist. The Monte Carlo was big but 
low, and so he felt more comfortable in an 
SUV because he was a big guy. He was so 
responsible, and would always plan so care-
fully to make things perfect. The rest of us 
have to make his dreams happen. There was 
a cruise night three weeks ago in Fontana 
in his memory. We had a lot of support from 
three car clubs: Sunset, Concrete Deep and 
Regulators. They each really helped us out 
so much it was amazing. California Sound 
helped us with the location. People were 
crying at the Cruise Night - Alex had so many 
friends. He was so outgoing and not shy at 
all. There were 35 cars at the Cruise Night, 
and we were not expecting that many cars. 
At his funeral, we were expecting 200 people, 
but there were 500 people. It was at Rose 
Hills, in Whittier. There were a lot of people 

there from Cruise Nights. 

We still don’t know exactly why he died. It 
was probably a heart attack but we’re still 
waiting to find out. He was diabetic and had 
high blood pressure. He’d been diabetic 
since he was thirteen, but we only found that 
out two years ago. He had a lot of health 
problems, especially with his eyes. He had 
had four surgeries on each eye to recover his 
vision, so we were always fighting back with 
surgeries, but they never really worked very 
well.

Alex was a good student, and had graduated 
with honors from CalState LA in East LA. As 
a job, he did loss prevention and security. He 
worked at the Big Lots warehouse in Rancho 
Cucamonga. He took care of the warehouse 
at night. He checked the cameras. He 
checked the trucks coming into the ware-
house to make sure the merchandise was 
logged. The night before he died, he worked 
eighteen hours. Three years ago we bought 
our first house in Hisperia, near Victorville. 

in this car club, we 
have rules. We can’t 
be drinking, doing 
drugs, smoking, 
racing. We can’t have 
trouble with members 
of other clubs. If 
anything happens, if 
something gets out of 
hand, the president 
takes care of it with 
the president of the 
other car club.

It’s three different 
cars mixed into one. 
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We also bought new cars, but when the 
economy started going down, I lost my job 
and he lost his second job and we started to 
lose everything. So then we moved to Moreno 
Valley, into a small apartment. My parents 
also had an apartment there, and so did we, 
and we all had a lot of bills. So then we all 
moved to Riverside together, into a house. 
To help everybody reduce the bills. And then, 
just a couple of months ago, we started to 
talk about moving out and having kids. So... 
I still live with my parents. We’re going to fix 
up Alex’s truck. I told my brothers that I don’t 
care if I spend too much money on it. I have 
to fix it and drive it and have it the way Alex 
wanted it. We’re going to accomplish it all in 
our house, garage and backyard - none of it 
in a shop. 

tony: I used to go to Alex’s house all the 
time. We were best friends. I used to look for 
Alex. Even if he was asleep after working the 
nightshift, he’d come down and we’d be chill 
and talk about things. He lived in Riverside, 
I live in Perris. A Car Club like ours is a 
second family. You have a family, but a Car 

Club is a family that you communicate better 
with. They understand you. They know what 
you’re going through and if you’re struggling. 
Sometime your car club can help you more 
than your family. It’s a fraternity where we 
understand where we came from, what we’ve 
been through and what we’re going through. 
You help each other. And all of these things 
that happened to us, like about Alex, make us 
closer and more united. We know we need to 
take care of each other. 

CeCilia: Alex helped me a lot. He helped 
me with my citizenship and he helped my 
parents; my brother’s in process. If anyone 
asked him for help, he would never say no. 
He would say you never know when you’ll 
need help. You never say no: He taught me 
that. I’ve changed my mind totally to where I 
see you need to help each other. I’ve had so 
much help from his friends - and we’ve all 
now had to help each other so much. I think 
totally differently now. You can’t choose your 
family, but can choose another, second, fam-
ily. We’re close and we can make it work. We 
started this Car Club and I hope you will see 

A Car Club like ours 
is a second family. You 
have a family, but a 
Car Club is a family 
that you communicate 
better with. They 
understand you. 

it grow bigger and we will recruit more family 
and more friends. The cars will get fixed up. 

tony: We have Alex’s, mine, Junior’s, my 
wife’s and his wife’s car: We have a lot of 
projects, a lot of cars. Salvador has two cars. 
We have a lot to do and we have to make it 
work with our paychecks. 

CeCilia: My dad does the paint, and 
mechanics, and I’m a seamstress.

Chava: I do the upholstery. I learned how to 
do it. It’s a lot of work.

tony: If we see something and we like it, 
we’re going to try to do it.

oCtavio: I work in a mechanics shop. My 
family had a shop in Zacatecas and I’d love to 
have my own shop here - that’s the idea. But 
there’s a lot regulation and insurance, so it’s 
complicated. It would be great to have a shop 
in the future... It would be great to call the 
shop Parranderos.
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the buildinG bloCKs oF a City are its 
neighborhoods. The neighborhood defines 
the physical urban space and provides 
residents with a comprehensible framework 
within which they go about their daily rou-
tines of work, school, shopping, and leisure/
entertainment. The collection of neighbor-
hood variety in any given city, define the city’s 
character. However, not all neighborhoods 
are equal. There are socioeconomic, racial 
and cultural differences. There are differ-
ences in home ownership, housing types, 
availability of amenities, housing density, etc.

The geographic location and spatial relation-
ship between neighborhoods also plays an 
important role in defining the quality of life in 
urban neighborhoods. The distance traveled 
to school, work, church and the accessibility 
of services all figure in. Neighborhood mobil-
ity and accessibility are key factors in estab-
lishing the relative desirability of one neigh-
borhood versus another. Most importantly, 
mobility and accessibility set the groundwork 
for the relative sustainability of a neighbor-
hood. Are there convenient exit routes during 
a natural or man-made disaster (earthquake, 
wildfire, riots, etc.)? Can residents get to 
grocery stores, emergency centers, or food 
banks when they need to? Overall, does the 
neighborhood represent a convenient spatial 
relationship to jobs, services and community 
facilities?

The growth and distribution of neighbor-
hoods in Los Angeles has been stimulated 
in large part by the access afforded by the 
private automobile. While it is true that older 
neighborhoods evolved around the mobility 
afforded by the red and yellow car transit 
lines that sprawled across the region, the 
real thrust of suburban growth was fueled 
by the accessibility of the private automobile 
and the expansion of the freeway system. 

For many years the freeway and highway 
system expanded and flourished and the 
transit system was allowed to atrophy into 
an inefficient, infrequent and inconvenient 
collection of bus routes. Since the 1980s the 
pendulum has been swinging back, with a 
massive public policy emphasis on recreating 
the public transportation system where as 
the cost of expanding highways has become 
cost prohibitive, and politically unpopular, 
and there is an emergent environmentally-
based view that the Los Angeles region must 
reverse 60+ years of transit neglect. Los 
Angeles County voters’ support for sales tax 
Measure R in November 2008 confirms the 
popularity of this view.

Los Angeles neighborhoods are caught in the 
middle of the evolving tide of transportation 
investment policy. As we focus out 20 or so 
years into the future, the implicit ideal plan-
ning vision for our urban area now seems to 
entail nodes of high density land use devel-
opments (Transit-Oriented Development) 
linked by efficient and high capacity fixed 
guideway transit systems such as bus rapid 
transit, light rail and heavy rail. California 
State legislation on Greenhouse Gas – the 

Neighborhood mobility 
and accessibility are 
key factors in  
establishing the  
relative desirability  
of one neighborhood  
versus another. 

ThE FuTuRE OF 
ThE CAR ANd 
SuSTAiNAblE 
NEiGhbORhOOdS
terry hayes
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Global Warming Solutions Act of 2006 and 
Senate Bill 375- all seem to mirror this vision 
that transit and land uses conforming to 
transit will cure the region’s environmental 
quality and traffic congestion issues.

It is interesting that the passenger car is 
strikingly omitted as a positive element of 
this vision. Like the dinosaurs that fuel it, 
the passenger car is assumed to become 
extinct or on the verge of extinction as a 
viable transportation mode, as if a region that 
has built up around the car will simply cast 
it aside in the face of economic and environ-
mental imperatives. Our current transporta-
tion policy fiction leads us to believe that 
new neighborhoods will be clustered around 
hierarchies of centers that will be linked 
via all varieties of transit guideways and 
networks. 

The expected extinction of the passenger 
car is greatly exaggerated. The California Air 
Resources Board (CARB) expects that there 

Like the dinosaurs 
that fuel it, the 
passenger car is 
assumed to become 
extinct or on the verge 
of extinction as a 
viable transportation 
mode, as if a region 
that has built up 
around the car will 
simply cast it aside in 
the face of economic 
and environmental 
imperatives.

It’s more than likely 
that there will be 
higher turnover rates 
of replacing older 
vehicles in higher 
income areas than in 
lower income areas. 
The end result being 
that those areas 
least able to invest 
in advancements in 
automobile technology 
will have the greatest 
access needs and 
have the greatest 
proportion of legacy 
vehicles on the road.

will be 6.4 million light duty cars and trucks 
in daily operation in Los Angeles County 
in the year 2035, making approximately 38 
million daily trips. This would represent a 
2.1 million vehicle increase from today (4.3 
million light duty vehicles). The accessibility 
and mobility of neighborhoods will continue 
to be linked in large part by the car and its 
roadway infrastructure. A one-square-mile 
neighborhood on average will be served by 
more than 30 miles of major arterials and 
collector roadways. With the premium placed 
on mobility, it is extremely doubtful that this 
neighborhood space will be left dormant 
and unused. Without the major catastrophic 
effects of a peak oil shortage, transit travel 
demand models at best show automobile trip 
reduction of 1 to 2 percent. The vast majority 
of travel in and out of Los Angeles neighbor-
hoods will continue to be by car. The survival 
or sustainability potential of all urban 
neighborhoods is, however, not the same. In 
a 1970 study, the U.S. Department of Housing 
and Urban Development describes the life 
cycle of a neighborhood, and within a given 
urban area, neighborhoods are in various 
stages of evolution from initial formation 
to decay and disinvestment. Similarly 
neighborhoods are cast along a continuum 
of sustainability. Siting electric car charging 
stations and community gardens may be an 
important objective for one type of neighbor-
hood; while another neighborhood’s focus 
may be on adequate jobs and having conve-
nient grocery stores with fresh produce. Any 
particularly unforeseen event intersecting 
these neighborhood life-cycles could create 
unusual opportunities. or possibly have 
devastating results. Witness the effects of 
hurricane Katrina on the 9th Ward neighbor-
hood in New Orleans where disinvestment 
compounded with scarce emergency pre-
paredness and few elements of sustainable 
infrastructure led to the near-obliteration of 
the neighborhood.

Using census tracts as a rough surrogate 
for neighborhood boundaries, the year 2000 
census for Los Angeles County showed a 
wide separation in median incomes. Fifty-one 
percent of the 2,054 census tracts in the 
County were less than the median income. 
These socioeconomic differences create 

strong implications for future mobility. As 
incomes rise, neighborhoods with higher 
incomes will likely generate more discretion-
ary trips to school, shopping, and other 
non-work purposes. Because of the white 
collar nature of many of these neighbor-
hoods, the trips will likely be shorter due to a 
more even geographic balance between jobs 
and housing. Even the need to travel would 
be diminished by future advancements in 
telecommuting and remote access to corpo-
rate intranets and the internet. For all other 
neighborhoods future mobility will be more 
challenging. In places like South and East 
Los Angeles, the imbalance between jobs, 
housing and basic services is likely to be 
exacerbated. There will be longer work and 
discretionary trips to job centers in West Los 

caption caption caption
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Angeles or in the South Bay. Similar to today, 
socioeconomics will figure into differences 
in auto retention. It’s more than likely that 
there will be higher turnover rates of replac-
ing older vehicles in higher income areas 
than in lower income areas. The end result 
being that those areas least able to invest 
in advancements in automobile technology 
will have the greatest access needs and have 
the greatest proportion of legacy vehicles on 
the road. In the year 2035, current vehicle 
models (2011 to 2015) will still be on the 
road, and it is highly likely that these vehicles 
will be concentrated in lower income areas of 
the county.

It is doubtful that, although expanded, the 
transit system will be able to adequately fill 
the mobility gaps for neighborhoods cast 
over such a wide spatial landscape. The 
passenger car will continue to be the back-
bone of the transportation system. How older 
vehicles with more primitive technologies will 
be integrated into intelligent highways or how 
these vehicles will be segregated from more 
advanced vehicles is yet to be determined. 

So far, few have peered into this mobility 
looking glass with any clarity. Advancements 
in roadway and automobile technology are 
taken as givens that are assumed to magi-
cally wash across the region through “market 
acceptance”. The socioeconomic differences 
in the city are, however, becoming more 

starkly contrasted. There is no reason to 
believe that the divide between the haves and 
the have-nots will not increase. 

Because the concept of “divide” is subjec-
tive, we decided to look closer at the notion 
of neighborhood differences in automobile 
choices and the model age of cars. While 
not setup to meet a specific statistical 
test, we used census data to select seven 
neighborhoods with contrasting socioeco-
nomic differences, i.e., Compton, Westwood, 
Inglewood, Palos Verdes, Culver City, and 
Santa Monica. We surveyed grocery store 
parking lots in each of these communities as 
the best indicator of local automobile choice. 
The range of differences was not surprising. 
In Inglewood and Compton, the proportion 
of cars less than 10 years of age was 45 and 
50 percent, respectively. In comparison, the 
proportion in Westwood and Palos Verdes 
was 67 and 68 percent, respectively. For 
the oldest vehicles (those over 20 years), 
the proportion in Inglewood and Compton 
was almost twice as high as the percent in 
Westwood and Palos Verdes (Exhibit 1). It 
is these differences that will likely be the 
baseline for the future. In 2035, affluent 
communities will have 70 percent of model 
year vehicles manufactured after 2025, while 
in less affluent areas, well over 50 percent 
of the vehicles will have been manufactured 
prior to 2025, possibly with a significant 
proportion manufactured before 2015. We 

Thus, even amongst 
“new cars”, important 
differences in auto-
mobile feature 
technology will likely 
accentuate access 
differences to advance 
transportation infra-
structure in the future.

strongly suspect that the number of 2015 
vehicles will be higher than even the existing 
baseline given the persistent economic woes 
that currently beset the region and that will 
undoubtedly retard new automobile sales and 
increase automobile retention for some time.

 While vehicle age points to one difference 
that may carry into the future, vehicle 
features and accessory packages also hold 
clues. Perhaps what is critical in determining 
accessibility and mobility is determining what 
type and extent of automotive technology is 
within reach for differing neighborhood com-
munities. For example: it was not uncommon 
to see in our informal survey an abundance 
of Chevrolets and Toyotas that were less 
than ten years old in the South Los Angeles 
region. It was equally common to see Toyotas 
and BMWs in the Pasadena area that were 
also less than ten years old. But when look-
ing at the spectrum of models, model levels, 
equipment packages, and additional options 
– it becomes apparent that there are differ-
ences between entry level models and those 
that are feature- rich. Thus, even amongst 
“new cars”, important differences in automo-
bile feature technology will likely accentuate 
access differences to advance transportation 
infrastructure in the future.

Aside from pure economic determinants, the 
changing demographics of city neighbor-
hoods also figure into the future role of the 
car. For decades, the car has served as 
symbol of economic mobility and indepen-
dence. This type of symbol has not been lost 
on minority neighborhoods as they strive 
for advancement. The car is the quintes-
sential symbol of making it into the middle 
class. The car represents independence 
and self worth that may not be realized in 
other aspects of minority life in America. In 
Chester Himes’ 1947 novel, “If He Hollers Let 
Him Go,” Bob Jones (an African American 
shipyard foreman) seems to find self-worth 
in racing his 1942 Buick against other white 
workers along Alameda Street on his way to 
work in San Pedro. Similarly, the roots to the 
low riders in East and South LA can be traced 
directly to the parity and positive recognition 
that can be achieved with a car in relation 
to the larger society. Tracy Chapman, in the 

lyrics to “Fast Car” observes:

“...You got a fast car 
And we go cruising to entertain ourselves 
You still ain’t got a job 
And I work in a market as a checkout girl 
I know things will get better 
You’ll find work and I’ll get promoted 
We’ll move out of the shelter 
Buy a big house and live in the suburbs 
You got a fast car...”

While we, as planners and policy-makers, 
place great emphasis on public transit 
investment as a way to enhance the sustain-
ability of the urban area, even the equitable 
distribution of transit service throughout the 
region is problematic, and the allocation of 
this vital mobility resource is often a function 
of the relative political power and savvy of 
neighborhoods within the region. The reality 
in Southern California is that transit will 
be, at best, a last resort backstop and safe 
guard against some catastrophic failure of 
the automobile to perform. Maybe that failure 
will be the scarcity of fossil fuel, or maybe 
the failure will be unbearable grid lock and 
congestion. Should public policy focus on 
how to ensure there is no failure and sup-
port the automobile’s continued adaptation 
to changing circumstances? Or will market 
tforces do the trick? The automobile and 
its emergent design and technology is not 
an end in itself. It is a means to an end. It is 

Exhibit 1. Comparative Age of Automobiles by Neighorhood 
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the central support element to realizing the 
mobility and accessibility needed to support 
quality of life in neighborhoods throughout 
the City. Our challenge as policy-makers is 
that automobile technology has not and may 
not ever be equitably dispersed throughout 
the consumer market, given vehicle price 
and the wide variety of makes, models and 
ages of vehicles on the road. Likewise, the 
rollout of “smart streets” and “intelligent 
highways” has historically been spotty. 
Priority is typically given to the areas of 
greatest congestion or where transportation 
infrastructure systems receive the greatest 
political visibility. There are still portions of 
Los Angeles that have yet to see the City of 
Los Angeles Automated Traffic Surveillance 
and Control/Adaptive Traffic Control System 
at local intersections, or where the system 
has not been fully activated (a good example 
of this are intersections along Slauson 
Avenue, east of the Harbor Freeway, in South 
Los Angeles).

Undoubtedly, if the past provides us any 
clue, some neighborhoods will be better 
positioned to take advantage of automobile 

Our challenge as 
policy-makers is that 
automobile technology 
has not and may not 
ever be equitably 
dispersed throughout 
the consumer market, 
given vehicle price 
and the wide variety 
of makes, models and 
ages of vehicles on  
the road.

technology improvements than others. 
With our love and attachment to the car 
in Southern California, as well as our 
dependence on it given our sprawled spatial 
landscape, it is naïve to assume that transit 
will be the great equalizer. The “haves” will 
have their smart cars and the “have-nots” 
will have buses and light rail. Not really. 
Transit may not reach the far corners of the 
city where lower income households (regard-
less of race) may be pushed by housing 
prices. Nor will transit satisfy the mobility 
independence that a car has historically 
provided to otherwise disenfranchised areas. 
It will be ironic that those neighborhoods 
that may have the longest journeys to work 
or to services may have the most outmoded 
automobile technology and transportation 
infrastructure. Under these circumstances, 
the relative sustainability of neighborhoods 
in the city will be greatly strained. It will be 
left to public transportation policy-makers 
to achieve some level of acceptable parity 
between neighborhoods from a sustainable 
mobility perspective. This is a much needed 
role in order to achieve social justice, but one 
simultaneously facing down both the dynamic 
and powerful forces of consumer automobile 
economics and the hard ball politics of how 
infrastructure improvements are allocated 
within the city.
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NEiGhbORhOOd
RESEARCh
sean donahue 

Lections equamust alique odisti nam hilige-
nit, ea iditatat volore int eaquamusanda aut 
fugia aboria consedit excerum simi, corro 
modit eaquat et quiae volorat eceatiunt 
eius, officiatium cus nonsequi ut volorup 
tatus, optatem doloriae volorro vidipsam, 
opturest accuptatiunt lam quibus acerrorum 
as maximincto qui sitibus mint, adia sitata 
volectibus reptat ellaces esequi dis milleni 
hillaut volendu ndusda quam esequi cus et 
pre comnisquis id maximpo rporest eatur? 
Ignam aliqui il molore pro berferibus nihiliq 
uodisci psuntet volorpos vellore corit molo es 
dolupta tiatur, te quo odis comnihi liquideles 
cuptist mos exerspiet volo eseque et omnis 
suntios eaturiat.

Parum faccum nia simincipis dicia prem 
inventem quas di temporibus idit lit eosam, 
ulla veris moluptat et ommoluptatem enem 
adicius et peliquo ipit que etur acea sequunt 
otaque de offictu sdantem imi, volupta verro 
eles acitia vel esenihi tiaturibus erum aliqui 
nestemperias ut dolor si cumquibus doles 
maionseque reperch ilibus rerum ea derisit, 
cus, commos et que nos doluptat volessi 
tempellore, quis volorepe ex earion cor 
sequos con perum arianduntiis maion nusam 
fugit asse pellandem es rae none sinverrorae 
endisin usapid quam faccuptatem aditatu 
restium ut aut faccabore eiume etur sus 
dollaborro minctem accus dolorupta quas et 
quae delenes quae occaepratur apictem vit 
molorum fugitio nsequibus essit ent.

Id et fugia dolupta tenienist aperit maio 
blabore con net ea natur? Uptaectiis is nis 
iligent, consequunti a preniae pa que vent 
ligeniandae eostrum, a cusam, optatin pro 
ipsanis ullandesti autas everum ipsapid 
ut fugitem nonsecum ulles et eius sapere 
dolorro dipsusant, comnis nonectate erum 
idero di con nos enim exerita turendebis 
exeraes untiam et eturesto conessiment 

earcia comnistium idus alique estiissit, sedit, 
evel id quamus aut a consenimus, inihil 
eveliquodit, ut estoribus eiumquatibus et 
odit veriores raepudae. Et eum estionsecta 
comni consed quist, vel illendi tasimolendis 
natiur mo magnim atempore dolupis il ipicias 
voluptatur? Quiatent et volore voluptate nos 
aspelibea quassimil explique eatur alis aut 
autae ex ea nis est mos unt ommo testio 
es aliquas eum quos disitat lit porestorest, 
sum, sitasit, core, escipsa sum eum asperem 
poremol uptatem quo maximporero te non-
seque vitios molum fuga. Bernat harumquis 
et omnit hit ad molendem ipitiunt.

Udanditatur? Pudit, verovit, quas eatius 
consentum con rerum as delese derupta 
autempo ssitaturero vellore rspienda voles-
sus sum quia doluptatent.

Iquo bearumet aut adi acestio. Itatempos 
dolupta temquis eos ius.

Ucidelestem nam experem quas apid qui rem 
voluptamet omnis ullum quo berferum ipieni 
nemperepre conempore, veritiumqui con 
restiorit rem et, oditis ea ventur?

Illes maionsequunt doluptus.

Lest quo el ipsam, quamus earum sim 
volupta turectias untiorepudi qui de rendam 
aut as repudae eveniscia saperi dolore sit 
eiusant orecus num et que nestrum re 
dolestios deles et odist aut harum haristrum 
harcium rerrore doluptam consequaecti 
autem veliate voluptiunto con net autatia 
consece pelitiumque maximi, od quatem 
culleceperit aut ipsanim agniet ratem non 
corupta metur, volor rest, audit facit, nem 
voluptatem non rernam quis earum doluptas 
sunt atempore, corions equodi as nonet, non-
sequatios magni to iduntia cus aut landesci 
atur am dolorpor maionsed est exera pellupt 
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PRiCiNG FOR 
AuTO-mObiliTY
Marco anderson

the Cost oF auto-Mobility – meaning 
the cumulative yearly amount spent by an 
individual on the lease or purchase of a car, 
fuel, insurance, registration fees, parking, 
tolls and repairs – changes due to shifts in 
the pricing strategies of multiple players in 
the private and public sector. These pricing 
strategies have evolved in the past fifty years 
and are bound to continue to do so into 
the future. Certain assumptions and best 
guesses can lead us to see at least a hazy 
picture of the pricing strategies of the near 
future of 2035. 

In Southern California today, the cost of 
auto-mobility is defined independent of other 
alternative forms of transportation. This has 
been because over the past 50 years any of 
the alternatives have been rendered irrel-
evant… However, significant investments in 
alternatives to the automobile over the past 
25 years have changed that. The relevance 
and interplay of all modes of mobility will 
become more intertwined over the next fifty 
years in the denser areas of our region. and 
how we pay for those various modes will 
have a bearing on how attractive they will 
be to future users. The full picture of how 
we pay for mobility (auto-mobility and other 
modes) is much more complicated than 
other consumer products, because there are 
so many components that are all priced, and 
paid for in different ways. for example, in 
the case of auto-mobility, there are the sunk 
costs of purchasing a vehicle, and there are 
the ongoing finance costs for purchasing the 
vehicle, and there are the various operating 
costs, including insurance, maintenance, 
and fueling the vehicle. and finally there is 
the hidden cost of depreciation. There are 
a number of ways in which technology will 
influence each of these pricing mechanisms 
in the future. The questions are will the 
new pricing strategies for auto-mobility 

support adequate access to mobility for a 
broad enough range of the population? will it 
ensure a distribution of cost for mobility that 
is equitable, and will it make other modes of 
transportation viable?

In 1962, car ownership in the United States 
was significant, and obviously on the rise, 
but hardly universal. Meanwhile, in los 
angeles, the pacific electric Streetcar 
system ceased operation in 1961. However, 
bus ridership represented a sizeable propor-
tion of the population, especially among low 
income and minority populations. Car loans 
were not as common as they would be in 
1987, or today. It can be said that general 
Motors once used to be a car company that 
sometimes helped its customers buy cars, 

In Southern 
California today, 
the cost of auto-
mobility is defined 
independent of other 
alternative forms of 
transportation. This 
has been because 
over the past 50 years 
any of the alternatives 
have been rendered 
irrelevant.
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that access online accounts.

Major changes in pricing strategy occur 
when the private sector sees an opportunity 
to make more profit out of a new method 
of payment. In the case of financing auto-
mobility, banks and lenders are able to make 
more profit over time on a car loan than they 
can by letting the consumer drive out the 
door with the capital. New methods of pay-
ment are attractive to those setting prices 
because they make purchasing easier and 
more appealing to the consumer, resulting 
in more sales, or where the new method 
of payment results in lower administrative 
costs for the producer. for example, there 
was a steady progression, in the past thirty 
years, in the availability of, first, fuel com-
pany credit cards (exxon, gulf, Shell) run by 
hand, then general credit cards, and finally 
aTM cards read at the pump as methods of 
payment for gas. (In Southern California, 
arCo stations impose a $.45, per transac-
tion, charge for using any other methods 
besides cash - a rare reminder of a time 
when the cost of the transaction and the cost 

of the product where not bundled). How have 
these changes affected overall revenues or 
consumer prices?-kr

Technology’s role in each small transaction 
required for individual mobility will have a 
cumulative effect on mobility choice at large. 
for example, advances in the technology 
of paying for private on-demand mobility 
has the potential to stimulate a significant 
increase in the number of customers 
for taxis and short term rental cars. one 
national rental car company has been look-
ing at fitting their entire Southern California 
fleet with capability for hourly rental, and 
car sharing companies have had a long trial 
period. But technological barriers have made 
it difficult to get the vehicles in the fleet 
to the customers who need them quickly 
enough. and another challenge is: how can 
providers collect payment quickly enough for 
the customer without excessive risk to the 
provider? Most car sharing systems require 
registration and membership. obviously 
renting a car out to an individual requires 
establishing trust between the consumer 
and the car sharing company, and a mem-
bership registration allows the company to 
establish the credit and risk worthiness of 
the driver. But universal on-demand mobility 
requires a much more stream-lined process 
of establishing that relationship in real-time. 

one scenario for widespread car sharing 
sees cars with credit card swiping capabili-
ties. This seems entirely within the realm of 
possibility since more stores and restaurants 
do not require a signature when paying 
by credit cards. at first this was for small 
transactions under a certain amount, and 
now increasingly higher amounts. This is due 
to a realization that there is nothing about 
a scribble on a scrap of paper that assures, 
either the clerk or the company that I am 
who I say I am when I present this card. The 
acceptance of this practice demonstrates 
that the ease of payment is worth any per-
ceived risk to the consumer, despite the fact 
the prior model held that if you were asked 
for your signature it was harder for someone 
to steal your credit card and rack up charges. 
as consumers, our commitment to pay can 
be seen as part of a wide social contract 

between consumers and a vast number 
of providers under the umbrella of credit 
card companies. although renting a car for 
an hour involves a much more substantial 
contract than buying a sandwich, it is easy 
to see how the use of a credit card as both 
identification and a method of payment could 
become much more wide-spread. 

a second and related market force that will 
affect pricing will be the extent of cellular 
phone banking, and other digital moneys, 
over the next 25 to 50 years. This shift raises 
important equity concerns as payment meth-
ods become predicated on having access to 
technology investments. Being able to order 
up a driverless car, or a bicycle, for that 
matter, and pay for it using a smart phone 
is a wonderful image of 2035, but won’t 
really help a person who doesn’t have a bank 
account (How to help the person with no 
bank account or credit? what is the solution 
for them?-kr) and access to those technolo-
gies is subsidized, though not always as 
effectively as necessary – explain?. paying 
taxes is being more enabled by technology 
every year, as well as registering, and paying 
for your car on the internet. Some people 
will still line up at the dMw to renew their 
registration with cash and checks, but using 
a phone to pay for products at the point of 
sale will be ubiquitous even if debit cards, 
credit cards, and cash will not disappear.

 (So will the cost of mobility go up or down 
because of these changes? will it be equita-
bly distributed? what is the impact going to 
be on access to modes of mobility?-kr)

A second and related 
market force that will 
affect pricing will be 
the extent of cellular 
phone banking, and 
other digital moneys

A second and related 
market force that will 
affect pricing will be 
the extent of cellular 
phone banking, and 
other digital moneys

the hat oF a bureaucrat
Gentleman’s Hat (tanggeon) / Korea, Joseon dynasty (1392-1910), 20th century
Horse hair and bamboo / Pacific Asia Museum Collection / 1972.30.6

but in 2012, gM, measured by profit sectors, 
is a bank that manufactures and distributes 
cars in order to produce loans. 

In 1962 drivers paid for their gas and insur-
ance with cash. In 1987 drivers paid with 
checks, and in 2012 drivers generally pay 
with credit and debit cards. first invented 
in 1932, parking meters have changed from 
individual coin operated mechanical devices 
to electronic, wired, smart payment stations 
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Using the internet to purchase a used car 
went from a fringe activity, to occurring in 
such large numbers as to become a viable 
source of research data. autotrader estab-
lished a business model that was priced 
right for the seller. (what is the business 
model? more detail? – kr) a number of pro-
viders including edmunds.com, Kelly Blue 
Book, and aaa now offer car buying services 
on the internet. In the past 5 years Carmax 
has emerged as a major internet retail outlet 
that also provides research, and internal 
stock tracking. The business model was 
developed on the back of the new purchas-
ing technology (explain more how it works). 
Multi-brand auto malls are disappearing 
across Southern California as dealers and 
car manufacturers struggle to develop a 
replacement that capitalizes on customer 
demands, and fits their distribution model as 
effectively as on-line purchasing.

another major innovation currently being 
discussed is pay-as-You-drive (paYd) 
insurance. The common concern with paYd 
insurance is that the consumer is worried 
about a Big Brother effect, with insurers 
being able to record data about drivers’ 
whereabouts and provide that to the state. 
However experience has shown that con-
sumer concerns are trumped by significant 
ease of use, or savings gains. But at least 
for now, there is little incentive for insur-
ance providers to push pay-as-you-drive 

insurance and its attendant collecting of 
personal data because the insurance com-
panies are limited by statute from making 
profit off the extra data reaped from pay-as-
you drive technology. regulation in California 
states that the only factors that companies 
can consider for setting insurance rates are: 
1) your zip code 2) your years driving 3) your 
credit rating. These factors are really proxies 
for other actuarial data, but are strictly regu-
lated. The intent behind such regulation is to 
avoid punishing certain population groups 

energy companies’ pricing strategies are 
poised to change dramatically with the rise 
of plug-in hybrids and electric vehicles. 
Utility companies are racing to develop pric-
ing models which will act as tools to shape 
behavior so as to avoid overloading the 
grid, and will allow electric vehicle owners 
to charge their vehicles, at work, at shop-
ping malls, and at home even if they live in 
multi-tenant buildings. Smart phones, smart 
meters, and the smart grid will all need to 
communicate with each other in order for 
this system to work. 

will this make fuel, and the rest of mobility, 
cheaper or more expensive? How will it 
effect the use of the automobile?

pricing strategies all have consequences to 
the fairness of cost as it is manifest across 
different income groups. This gets to the 
issue that for many years in our region, driv-
ing an automobile has become an economic 
necessity, and therefore can be argued to be 
a right. any impediments to universal access 
to driving, be it roadway pricing, or more 
stringent licensing standards, is seen as a 
regressive tax on the poor, on communities 
of color, and to undocumented immigrants. 
Therefore, public policy has an important 
role to play in how we price mobility. 

public policy has resisted roadway pricing 
in Southern California, as well as pay-as-
you-drive insurance in the state. However, 
challenges to the status quo in both of these 
areas have come from both the left and 
right. first, there is agreement on the part of 
both liberal and conservative transportation 
policy makers on the efficacy and fairness of 

pricing as a policy lever. Moreover, there is 
agreement from all sides that the process of 
funding mobility is completely broken, and 
that future enhancement and maintenance is 
dependent on new sources of financing.

The distribution of tax based funding for 
our roadways has resulted in the strikingly 
uneven quality of roadway surface conditions 
across our region according to whether 
an area is affluent or not. (explain how the 
money for maintenance is currently distrib-
uted –kr) In essence, what we have agreed 
on as a society is that you get the road condi-
tions you deserve, meaning, the road condi-
tions that you pay for. To add insult to injury, 
the comfort of your journey is a function of 
not only where you drive – in wealthy neigh-
borhoods with smooth roads - but how much 
you have paid for the suspension of your 
vehicle. Countless advertisements for SUV’s 
over the past 20 years have shown them 
conquering the urban jungle, rolling through 
potholes and over speed bumps. Therefore 
with money, you can drive comfortably, 
either over smooth road surfaces and/
or with a large suspension system… what 
would be the most equitable way of paying 
for our roads, with the understanding that 
we want the roads to all perform to the same 
standard? (The answer should go here).

one complication among many is that 
both social equity advocates and anti-tax 
advocates believe that pricing existing 
infrastructure is unfair. another potential 
source of revenue, fuel tax, is also prob-
lematic because, due to the increased fuel 
efficiency of vehicles, the linkage between 
fuel tax and system usage is largely broken. 
In other words, the driver of an efficient 
vehicle does not necessarily pay more fuel 
tax despite inflicting more wear on road 
infrastructure. on the other hand, a person 
with an old, inefficient car may end up, by 
economic necessity, having to contribute 
more pollution, purchase more fuel, and pay 
more fuel tax that he or she cannot afford. 
for the sake of argument, if it can be agreed 
that driving, at least in Southern California, 
is a right due to economic necessity, then 
the individual driver should not have to bear 
his own share of the cost. rather, the cost 

The pricing of fuel 
for our vehicle is 
poised to change 
dramatically with the 
rise of plug-in hybrids 
and electric vehicles. 
Utility companies are 
racing to develop.
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should be spread as equitably as possible 
throughout society. But this goes against the 
reality presented by new technologies for 
metering and paying for driving. Because 
of the potential of smart technology to be a 
powerful tool for designing pricing strategy 
and influencing driver behavior, the opportu-
nity to extract money from tolls and roadway 
pricing may simply be too compelling for 
policy makers desperate to find revenue for 
road maintenance and construction. Much 
of this book operates under the theory 
that design innovations precede market 
acceptance, and that policies and regulations 
follow from use. However in the case of pric-
ing, the usual order of things is reshuffled: 
It is a rare case where new technology will 
likely lead to policy and market acceptance 
follows from there. 
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Direct road pricing is increasingly being 
considered as a way to both “manage” the 
finite resource of road capacity at peak 
travel times and to generate revenues to 
pay for a variety of transportation projects 
and services. Direct road pricing proposals 
range from simple toll facilities (bridges 
and roads financed by tolls revenues) that 
charge a set price for all users to more 
complex arrangements that vary the toll – or 
price paid – based on any number of factors, 
including time and day, congestion levels, 
number of occupants in the vehicle, or even 
type of vehicle.

People view road pricing in many different 
ways. Some see road pricing simply as a way 
to raise money (a de-facto tax). Others see 
is as a way to inject market forces into travel 
decisions, thereby improving traffic flow 
when some motorists – in an effort to avoid 
tolls or peak congestion charges – choose 
other travel times, routes, or modes (or don’t 
travel at all). Still others see pricing as a 
way to charge more for driving in an effort to 
increase its relative cost compared to other 
modes or to cover “externalities” – the real 
or perceived costs of driving not currently 

paid by motorists. And others see road pric-
ing as unfair to low-income households or a 
threat to personal privacy or wrong because 
motorists and taxpayers have already paid to 
build the roads.

There are legitimate points to be made 
across the spectrum of thought and motiva-
tion surrounding road pricing. However, 
despite substantial support from planners 
and some policy makers, road pricing 
remains controversial, with many skeptics.

For road pricing to be implemented on a 
broad scale in the United States it will have 
to be supported by most people and elected 
officials. The following ten questions are the 
mile markers on possible paths to road pric-
ing. The success, or failure, of road pricing 
proposals rides on how these questions are 
answered and how the issues raised in the 
questions are addressed. The outcome is in 
the hands of policy makers. 

1.WHAT ARE THE 
OBJECTIVES?
This is the most important question. 
Objectives often discussed include less con-
gestion and better mobility, new or increased 
revenues, and less driving (or vehicle miles 
traveled).

Using road pricing to improve mobility is 
perhaps the most understandable motiva-
tion for road pricing. Improved mobility, 
less congestion, faster travel speeds, and 
more predictable travel times are all widely 
supported objectives. If increased mobility is 
the core objective, then policy decisions need 
to be made and carried out to support and 
deliver this outcome.

ROAd ANd 
CONGESTiON 
PRiCiNG:
TEN QuESTiONS 
ON ThE PATh  
TO SuCCESS  
OR FAiluRE
steve Finnegan 

Still others see pricing 
as a way to charge 
more for driving in an 
effort to increase its 
relative cost compared 
to other modes or to 
cover “externalities
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Another primary motivator for road pricing 
proposals is revenue generation. Although this 
may be the most inherent and assured result 
of pricing, it can only be achieved if the pricing 
proposal is accepted and implemented and 
if there are enough drivers using the priced 
facility to generate expected revenues.

And, for some, reduced driving (and reduced 
personal mobility in most cases) is a motiva-
tion for road pricing. Reduced driving – in 
and of itself – is not likely to be accepted as 
a reasonable or beneficial goal if it reduces 
mobility, if it reduces access to employment, 
commercial activity, services, and recreation, 
or if it reduces economic and social oppor-
tunities. These negative outcomes are a risk 
across broad swaths of many urbanized areas 
where convenient alternatives are not avail-
able for many trips, travel patterns, and needs.

2. “WHAT’S IN IT  
FOR ME?”
This is the essential, bottom-line question 
for most people – what value will motorists 
paying the charge receive? New lanes/capac-
ity projects, for example, the construction of 
the SR-91 express lanes in Orange County, 
have inherent value for those paying to 
use the lanes – the lanes would not exist 
without the toll revenue to pay for them. 
For conversion of existing lanes, the “value 
question” can be more challenging. Some 
conversions can be relatively easy, like when 
the grossly underutilized carpool lanes on 
I-15 in San Diego County were changed to 
High Occupancy Toll (HOT) lanes. Adding 
tolls to existing non-priced, general-purpose 
lanes is much harder for most people to 
accept. For any road pricing proposal to be 
successful there must be direct, recognizable 
benefits for motorists paying the charge and 
no adverse impacts on those who choose not 
to or cannot pay the price.

3.HOW WILL THE 
MONEY BE USED?
Despite other possible objectives – it’s always 
about the money. Revenues derived from 
tolling should be used to improve mobility 
and benefit users within the corridor where 
the charges are collected. This can include 
paying for the capital costs of new priced 
lanes or routes, operating and maintaining 
the priced lanes, improving and expanding 
priced and parallel lanes and routes, and 
providing effective transit services.

4. WHAT ARE THE 
OPPORTUNITY COSTS 
OF ROAD PRICING?
The amount of money paid by drivers for 
priced road facilities will not be spent or 
invested elsewhere in the economy. This is 
the “opportunity cost” of redirecting these 
resources from other uses to tolls or con-
gestion charges. In short, “there is no free 
lunch.” For pricing to be successful and for 
society to benefit, the individual and societal 
value derived from imposing prices on roads 
(primarily in terms of better mobility) must 
meet or exceed the total value that could 
have been derived from other uses of those 
funds.

5. HOW AND WHAT 
ARE PROPONENTS 
COMMUNICATING? 
Positive and negative impacts need to be 
realistic and explained up-front, honestly, 
and in terms policy makers and the public 
can understand. If the objective is to improve 
traffic flow by changing behavior (route, 
time, or mode of travel) then people need to 
understand the level of change that would 
be needed to accomplish the objectives. And 
that level of change needs to be realistic 
and still meet people’s travel needs. Real, 

meaningful input needs to be obtained from 
current and future users – those who will 
be paying the charges – and incorporated 
into plans. Failure to do so will set pricing 
proposals back many years, as happened in 
early development of carpool lanes when the 
public widely rejected the first HOV lanes, 
which had been converted from existing 
lanes.

6. WHAT ARE THE 
EQUITY IMPACTS?
How pricing impacts people of varying 
incomes is an important issue that should 
not be quickly swept aside. Oftentimes equity 
concerns are addressed by overly simplistic 
assurances that 1) even low income people 
will pay for faster lanes when they really need 
to be someplace on time and 2) revenue from 
pricing will be used to pay for public transit, 
which is predominantly used by people with 
less money. We effectively have a two-tiered 
transportation system in most cases now – 
those who can afford to, and can, drive and 
those who can’t. Pricing should not result 
in a three-tiered system based on wealth or 
income. 

7. HOW MUCH SHOULD 
DRIVERS PAY, AND FOR 
WHAT?
There are really two parts to this question. 
One involves the amount and uses of taxes 
and fees currently and previously paid by 
motorists. The second involves how much 
motorists should pay in the future, and for 
what purposes.

Some argue that adding tolls to existing 
“free” lanes is essentially double taxation 
because motorists have already paid taxes 
to build the road. The issue is clearly more 
complicated than that because there are 
multiple sources of money used for trans-
portation and because the United States has 
chronically underinvested in infrastructure 

for years. However, addressing this basic 
concern about an additional motorist charge 
will have to be part of any serious pricing 
proposal.

There are many views regarding how much 
money motorists should pay in the future and 
how those funds should be used. For pricing 
proposals to be successful, the amounts and 
uses need to be reasonable, proportionate, 
and politically realistic. And pricing cannot 
be used as a reason to allow existing trans-
portation funds to be redirected to other, 
non-transportation, uses.

8. DOES PRICING MEAN 
WE STOP BUILDING 
ROADS? IF NOT, HOW 
WILL WE STILL BUILD 
ROAD CAPACITY WHERE 
IT IS NEEDED AND 
POSSIBLE?
New road capacity for private and commer-
cial passenger vehicles and goods movement 
will still be needed and can be done in some 
places. Pricing cannot be used as an excuse 
or replacement for not building needed and 
viable highway improvements, like adding 
truck lanes to serve busy ports, widening 
two-lane rural roads to improve safety, 
addressing long-standing bottlenecks, and 
completing carpool lane networks.

What value will 
motorists paying the 
charge receive? 

How pricing impacts 
people of varying 
incomes is an 
important issue that 
should not be quickly 
swept aside. 
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9. CAN PRICING 
IMPROVE  
TRANSPORTATION 
PROJECT  
DECISION MAKING?
Some argue that pricing will result in better 
project selection because market forces and 
investment analysis will be used to select 
projects. How can this happen if the agencies 
and boards now charged with making trans-
portation investment and policy decisions 
retain and continue to exercise their author-
ity? Without more fundamental changes, 
transportation decisions will continue to be 
made by local, state, and federal elected and 
appointed officials, who will continue to be 
influenced by myriad political pressures to 
build or not to build various projects. Pricing 
will not change this dynamic by itself. 

10. IS CONGESTION A 
TRUE “ExTERNALITY”?
Time wasted in congestion is oftentimes 
labeled an “externality” that needs to be 
internalized through pricing. However, for 
congestion, those imposing the costs of 
wasted time on others are also those pay-
ing the price (in time) of sitting in traffic. 
Therefore, the time value of congestion is 
already internalized to all users (although it 
is not monetized). If so, there may be no or 
limited external congestion time cost to be 
internalized, or captured, by pricing.

However, economic theory and the “tragedy 
of the commons” tell us that under-priced 
or under-controlled public resources can be 
over-consumed to the detriment of all. This 
was certainly the case when overgrazing by 
farm animals in the public common land of 
communities resulted in the over-consump-
tion of edible resources and the ultimate 
starvation and death of livestock. The analogy 

has been extended to driving, with motorists 
over-consuming a limited amount of road 
capacity (at any given time and place). But 
there are important differences. The “com-
mons,” in the case of driving, is road space 
that may be insufficient at any point, but that 
is never consumed in a way that eliminates 
it for future users. Although congestion is 
harmful and frustrating, people do get to 
their destinations.

Moreover, society has a big toolbox, with 
many tools, that can be used to maintain and 
improve mobility over time. Tools include 
building and improving roads (essentially 
expanding the commons), providing effective 
transit services, facilitating non-motorized 
travel, and using technology to both increase 
system performance and – hopefully in 
the near future – to leap-frog many of our 
problems, for example through the use of 
automated or semi-automated vehicles – like 
the Google Car now traveling around – that 
can both substantially reduce congestion 
and, more importantly, dramatically improve 
safety. 

The question now before us: Is road pricing a 
tool that will be employed to further mobility, 
and if so, in what forms will it be acceptable 
for most people and their representative 
government?

Time wasted in 
congestion is 
oftentimes labeled 
an “externality” 
that needs to be 
internalized  
through pricing. 
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over the years since 1946 I’ve been 
watching car design to see if it has followed 
my prediction and by now it very nearly 
has (apart from the adequate leg room for 
passengers and the detachable power unit 
capable of being serviced in a comfortable 
posture while the car owner drives off with a 
newly serviced one). 

Does this mean that the future forms of 
cars, and similar hardware, can easily be 
inferred from their present forms, fifty years 
ahead? I guess it does. And it also means, 
I suppose, that improvements proposed for 
people without economic power (in this case 
the back-seat passengers and the motor 
mechanics) are far less likely to be realised. 

Looking now at this attempt of 1946 I realise 
that it lacks any trace of the traffic automa-
tion (in which cars and buses are replaced by 
automatic taxis and minibuses finding their 
own way through a city without congestion) 
that took hold of my thinking once I’d expe-
rienced some of the early computers around 
1957. Nor does this 1946 vision take account 

ThE CAR OF ThE 
FuTuRE dRAWN 
FROm mEmORY 
ANd A TRAFFiC 
uTOPiA ThAT 
NEVER hAPPENEd
john Chris jones Jonathan encouraged 

me to make a drawing 
of the ‘car of the 
future’... this is the 
first time I’ve drawn 
it–what I sent to the 
competition in  
1946 was a balsa-
wood model. 
A car of the future, as  
envisaged in 1946

Drawn from memory in 1998
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of the traffic accidents, parking problems, 
noise, air pollution, etc. which by now are 
turning many people against the car though 
as yet there is no good alternative. My car of 
the future doesn’t even have seat belts and 
I had no conception of urban motorways, 
parking meters or multi-storey car parks! 

*I conclude from this that, while it is easy 
to extrapolate existing designs and trends, 
it is difficult or even inherently impossible 
to anticipate how future people will react to 
misuses and side-effects. It seems to me 
now that determinism is a fact for as long as 
existing forms and attitudes can be stretched 
to accommodate the effects of increased 
numbers. But eventually, when the whole 
situation becomes so negative that people 
actually change their minds and motiva-
tions, the future becomes indeterminate 
and unpredictable (as perhaps it is at pres-
ent). Especially when the rigid technology 
of wheels is supplemented by the flexible 
micro-technology of electronics… for ‘all 
things become possible’ if we are willing to 
change habits. 

jcj march 1998 (slightly edited 2011)

PART 2: TRAFFIC  
AUTOMATION:  
A UTOPIA THAT  
NEVER HAPPENED
the central point oF this proposal 
was to reject the present mixture of cars, 
buses, taxis, roads, traffic lights, traffic 
police, car parks, traffic meters, etc. as a 
hopeless failure, with its notorious ‘insoluble’ 
problems of congestion, parking and traffic 
accidents, not to mention pollution, etc., and 
the attempts to solve the problem by adding 
the urban highways and the multi- storey 
car parks which create ‘the concrete jungle’. 
I took the first three of these problems of 
high-density traffic and asked myself if 
there were other kinds of crowded move-
ment in which such problems do not occur. 
What came to mind were the movements of 
swarms of bees, flights of migrating birds, 
and the complex movements of people walk-
ing in all directions across a railway station 
plaza without slowing down, without colliding 
with each other, and without clogging the 
space with empty vehicles! 

Why, I asked myself, are people in road 
vehicles so unable to travel smoothly and 
safely in high density when birds, insects, and 
people on their feet, can do so easily? The 
answer, I thought, is ‘information’. Because 
the professions then responsible for city traf-
fic (civil engineers, police, law-makers, and 
vehicle designers – this was in 1959) were 
each trying to solve the problem piecemeal 
by the inappropriate methods of pouring 
concrete, enforcing laws, and making feeble 
attempts to reduce the size and parkability, 
but not the number, of cars. The right solu-
tion, I felt sure, was to give to each driver and 
vehicle sufficient information and freedom 
of action to be able to steer clear of conges-
tion before it became excessive, and to free 
everyone from parking difficulties by making 
each vehicle automatic enough to find its own 
way to the next people wanting to move, once 
its present occupants had got out. The auto-
matic control of vehicles, through a magnetic 
tape embedded in the road, would remove 

the need for traffic lights and would make 
traffic collisions almost impossible. Car 
parks could be eliminated and the utilisation 
of vehicles could rise from, say, five per cent, 
as at present, to perhaps ninety per cent, as 
each vehicle would be moving most of the 
time, thus freeing-up most of the curb space 
for getting in and out wherever you wish and 
perhaps reducing the need to manufacture 
so many cars in the first place. 

The result of this thinking was a scheme for 
complete traffic automation which could be 
introduced in easy stages over the twenty 
years from about 1960 to 1980 and would 
gradually reduce the main features of the 
traffic problem to nearly nil provided that 
the users of cars, taxis and buses could be 
persuaded to abandon their present vehicles 
for small automatic cars and minibuses 
which could be called to any phone or 
(transformed) parking meter from which the 
traveller indicated his or her position and 
destination. Each traveller would be given an 
expected arrival time at destination, depend-
ing on the density of traffic, and if this was 
excessive would have the choice of cancelling 
the request until a quicker journey became 
possible. In this way I proposed to provide 
each of the millions of minds, presently 
immobilised by information scarcity, the 
means to use its own intelligence, as in the 

case of birds, bees, and people walking on a 
plaza … this is what I call true decentralisa-
tion, or constructive anarchy. I think control 
from the centre is barbaric. It’s useful only in 
emergencies. 

there’s more to this scheme  
but I think I’ve said enough to show why I 
reject altogether the ‘bad design’ of city traf-
fic, and indeed of industrial life as we know it, 
and why the kinds of solution I seek, though 
so beautifully fitting in theory, are so very dif-
ficult to realise. They cut against the vested 
interest of each of us in our specialised, paid, 
or sanctified roles as car owner, investor, car 
worker, civil engineer, policeman, lawyer, 
parking attendant, taxi driver, bus driver, 
etc., and they call for a scale of thinking, and 
of collective responsibility, that is far beyond 
what is encouraged in the culture as it is. 
Yes, it’s courage we need, the courage to 
‘tackle the whole’, but without imposing our 
preconceptions, and to live out the probably 
amazing consequences of doing so ‘decen-
trally’ and ‘without control’. ‘I made it without 
an idea’, said Marcel Duchamp referring to 
‘the large glass’, his central work. What I’m 
describing is I think art, the art of technology, 
unthreatening and free, the spirit of the time. 
Why not? 

however, all is not hopeless.  
Since about 1960, when the scheme became 
technically feasible (using the kind of 
electronics which was then being developed 
for the space program) many electronic 
fragments of the scheme have appeared 
piecemeal: the linking of traffic lights 
permitting tidal flow, automatic control of the 
distance between vehicles, electronic maps 
in cars to show congestion, parking places, 
etc. Unfortunately, these bits and pieces are 
being allied with ideas such as road pricing, 
and automatic surveillance, and central con-
trol, that show none of the equality and trust 
that are possible if these sub-solutions are 
linked together in a cybernetic and demo-
cratic anti-plan for collective intelligence, 
such as ‘true’ traffic automation allows. 
Again: the need to change our minds. When 
will it happen? And where is the selfless kind 
of non-directive leadership that could make 
it possible? I believe they’re to be found in 

What came to mind 
were the movements 
of swarms of bees, 
flights of migrating 
birds, and the 
complex movements 
of people walking in 
all directions across a 
railway station plaza 
without slowing down
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Many electronic  
fragments of the 
scheme have  
appeared piecemeal: 
the linking of traffic 
lights permitting tidal 
flow, automatic control  
of the distance between  
vehicles, electronic 
maps in cars... 

the work of socially-minded artists like John 
Cage and Joseph Beuys and in the unspoken 
thoughts of many. 
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1869

First bicycle appears  
on the streets of  
Los Angeles

1859

First railway in Southern 
California opens.

1850

1891

William Morrison of  
Des Moines, Iowa builds 

the first successful 
electric automobile in the 

United States.

1895

Henry Huntington 
develops the first seg-
ment of the Los Angeles 
Interurban railway

1896

Gottlieb Daimler builds 
the first motor truck. 

Daimler’s truck had a four-
horsepower engine and a 

belt drive with two forward 
speeds and one reverse. 

1897

First known automobile 
operating in Los Angeles

1880

First paved road,  
Main Street, opens in  
Los Angeles

1885

First massive migration 
of Midwesterners into 
Southern California 

1880

Rail line extended 
between the City of Los 
Angeles and San Pedro

1880

Santa Fe Roalroad 
completes a second 
trans-continental rail 
line into Los Angeles

1899
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1900 1949

1910 – u.s. auto registrations 500,000

1920

u.s. auto 
ReGistRations 800,000

1912

Charles Kettering invents 
the first practical electric 

automobile starter.

1913

Peerless introduces a 
centrifugal governor 
advertising “maintain 
speed whether up hill  
or down.”

1914

Ford Motor Co. opens 
the first auto assembly 
plant in Los Angeles for 
Model T’s

1917

Pansini leases and  
empty lot and advertised 

off-street parking for  
5 cents.

1912

Manually operated traffic 
signals first appear in 

Salt Lake City, Utah.

1922

Board of County 
Supervisors creates 
LA County Regional 

Planning Commission

1924

“Major Street Traffic Plan”, first proposed parkways 
across Los Angeles. Arroyo Seco Parkway proposed

1924

Peak mileage& ridership 
of PE streetcar system

1924

Los Angeles begins annexation  
vof neighboring cities

1924

First national conference 
on street and highway 

safety recommends white 
on red background for 

stop signs

California State legis-
lature authorizes the 

painting of center lines 
on highways

First “red car” line 
begins operation along 
Long Beach Avenue and 
Willowbrook Avenue

1902

1900

Of the 4,192 cars 
produced in the United 
States, 28 percent are 
powered by electricity, 
and electric autos rep-
resent about one-third 
of all cars found on the 
roads of New York City, 
Boston, and Chicago.

1901

 
Angels Flight funicular 
opens in Los Angeles

Henry Huntington forms 
the Pacific Electric 
Railway Co.

1908

Taxicabs appear for the 
first time in Los Angeles.

1909

Zoning first utilized in the 
City of Los Angeles.

1910 – u.s. auto  
ReGistRations  
500,000

1900 – u.s. auto 
registrations  
8,000

1925

McClintock’s new 
traffic code approved 
by city voters, includ-
ing formalized use 
of painted curbs, 
legalized right turns on 
red after stopping, and 
pedestrian obeyance of 
traffic signals

1929

First cloverleaf inter-
change built between 
two major roads in  
New Jersey

1930

Olmsted-Bartholomew 
Plan for the Los Angeles 

1930

Los Angeles City ordinance 66,883 creates 
Bureau of Street Traffic Engineering 

First cloverleaf inter-
change built between 
two major roads in  
New Jersey

1929

1926

Model A - begins era of 
“planned obsolesce”, 
renewable car pur-
chases, design enters 
into manufacturing 
processes

1933

Buckminster Fuller’s 
Dymaxion designed

First production SUV is 
introduced by Ford.*

1934

. 

1926

Nation’s first network 
signal timing strategies 
developed in downtown 
Los Angeles

1935

Ramona Boulevard 
opens, first “airline” 
route permitting 50 mph 
speeds with no intersec-
tion conflicts

1946

Ramona Boulevard 
opens, first “airline” 

route permitting 50 mph 
speeds with no intersec-

tion conflicts

1938

California state law 
authorizes non-stop 
roadways

CA increases gas tax to 
pay for state freeways

1947

Wartime migration for 
manufacturing labor

1940

1940

Arroyo Seco park-
way is completed. 

Connects with Harbor, 
Hollywood, and Santa 

Ana Parkways 

Figueroa Street Bypass 
reaches downtown 
Los Angeles. Figueroa 
Street becomes longest 
street in the City. Temple 
Street grade separation 
becomes first diamond 
interchange built in 
Southern California

1939

1926

US Highway System 
adopted, spurs construc-
tion of US route 99

1935

Oklahoma City, OK 
installs first parking 

meters, 150 in all

1942

Union Square Garage 
opens in San Francisco, 

becomes first under-
ground parking garage 

independent of a 
structure in the nationl

1944

San Bernardino 
Freeway opens. 

Eventually  
I-10 will stretch  

coast to coast.

1947

Plans for 
world’s 

first 4-level 
grade sep- 

arated 
interchange 

made 
public. 

101/110 
Interchange 
finally built, 

five years 
later

First modern 
freeway signs 

installed on 
Santa Ana 

Fwy (I-5)

1949

First left 
turn lane 
striped in 
Los Angeles

1947

Loss of racial covenant  
south of Slausson

1948

1933 – u.s. auto ReGistRations 22,000,000
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1950 1999

1953

Metropolitan 
Coach Lines 
acquires Pacific 
Electric’s pas-
senger service 
franchise.

1961

Last Red Car trolley lines 
ceases operation

1961

Peak of CA HWY expendi-
tures per 100 VMT .

Sepulveda Boulevard 
underpass running 
beneath LAx first tunnel 
of its kind.

1953

Ford introduces safety belts and 
padded dash boards.

1956

1963

US mandates lap  
seat belts in cars 

1965

Unsafe at any Speed  
by Ralph Nader

1971

Chrysler Introduces 
computerized  

ABS (Anti-Lock 
Braking System) on 

the Imperial
1972

Speed  
Bumps

1974

I-10 
Failed 

Diamond 
Lane 
Pilot

1964

Ford introduces the 
Mustang

MTA begins operation, 
as the first public transit 
agency to serve Los 
Angeles County

1958

1959

DMV sends out 2.8 
million travel surveys in 
LA, Orange, and Ventura 
county

1958

Chrysler introduces the first mod-
ern cruise control on the Imperial

Chrysler offers Electrojector on the 1958 
Chrysler 300D, Dodge D500, Plymouth Fury, 

and DeSoto Adventurer, arguably the first 
series-production cars equipped with an EFI 

system. However most of the 35 vehicles sold 
are retrofitted with carburetors.

Embarcadero 
FWY opens 
in San 
Francisco

1964

Congress passes Urban 
Mass Transit Act provid-
ing capital grants for up 
to two-thirds of transit 
capital improvements

1967

California establishes 
the Air Resources Board 

(ARB)

1969

CEQA  
signed  

into law 

1970

NEPA

City of Los Angeles 
begins installing 
overhead freeway 
guide signs. Signs 
based on “lane 
assignment/action” 
roadway engineer-
ing concept.

1955

“Botts Dots” appear on 
stretch of US 99 outside 
of Fresno. These raised 
circular lane markings 

become main from of 
freeway striping. 1956

Interstate Highway act 
passes with Intra-urban 
segments, HWY Trust 
Fund, and 9:1 Federal/
State funding

1958

Switch to Catalytic 
Converters

1975

1975

Introduction of  
Unleaded Gas

1980

Los Angeles County  
voters approve 

Proposition A, which 
increases sales tax  
by one-half cent to 

develop multi-modal 
transit system. Los Angeles Olympics 

- City and county 
implement dramatic 
Transportation Demand 
Management program

1984

Mercedes Benz  
introduces the 
front air bag.

1981

Chrysler 
introduces 
the Plymouth 
Voyager,  
the first 

“Minivan”

1984

1984

Safety Belts use  
required by driver.

1986

CA reformulated gasoline

1988

Roger Smith, CEO of G.M, 
agrees to fund research 
efforts to build a practical 
consumer electric car. G.M. 
teams up with California’s 
AeroVironment to design what  
would become the EV1.

Mitsubishi offers 
laser-based ACC 
system in Japan 

with the Diamante. 
Marketed as “Preview 

Distance Control”, this 
early system did not 

apply the brakes and 
only controlled speed 

through throttle control 
and downshifting.

1995

1996

Mitsubishi offers 
laser-based 
ACC system 
in Japan with 
the Diamante. 
Marketed as 

“Preview Distance 
Control”, this 
early system did 
not apply the 
brakes and only 
controlled speed 
through throttle 
control and 
downshifting.
1996

$498 million 
Harbor Freeway 
Transit Way opens, 
10.3 mile bus and 
carpool facility in 
and sometimes 
above the 110 
Freeway median

California Air 
Resources (CARB) 

mandates Low-
Emission Vehicle (LEV 

I) Program

1990

California 
Air 

Resources 
(CARB) 

mandates 
Low-

Emission 
Vehicle 
(LEV I) 

Program

1997

Honda 
introduces 
Civic Gx, 
first com-
mercially 
available 
natural 
gas vehicle 
Sconsumers 
in California, 
and other 
states. 

1998

1990

Metro Blue Line light rail 
opens between Downtown 
LA and Long Beach 

91 Toll 
Lanes

1995

1991

Embarcadero FWY 
demolished 

1992

Metrolink begins 
operations connecting 5 

counties with 11 stations 
over 112 miles of track. 

Southern California 
Regional Rail Authority 

(SCRRA) establishes 
unique business model. 
The authority only owns 

the rolling stock. Stations 
are owned and operated 

by partner cities, and  
all tracks are owned  

by either County 
Transportation authorities 

or freight companies.

1993

Metro Red Line  
Subway opens

1995

Traffic Calming 

1996–ISTA 

1984

City of Los Angeles 
implements initial 
phase of ATSAC 
(Automated Traffic 
Surveillance and 
Control), first system 
to monitor traffic 
flows and automati-
cally change timing 
plans of signals.

1986

Groundbreaking for Metro 
Red Line Subway system

1986

TCA forms in OC

Carpool lanes imple-
mented on Santa Monica 
freeway, and later 
removed due to political 
backlash. Unofficial 
consensus that no exist-
ing lanes will be used for 
carpool lanes.

1976

First Southern California 
HOV lane (I-10 Busway 
between El Monte and 
Downtown LA) opened 
to carpools of 3 or more 
persons. 
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to use design as a tool for education and 
positive change within the urban environ-
ment. She has collaborated on projects with 
a variety of public agencies and community 
organizations around la, including the los 
angeles Metro’s in house design Studio, 
The City of Santa Monica Bike program, The 
Museum of Contemporary art, The Center 
for the arts eagle rock, and the green la 
Coalition. Her graphic design work has been 
published in good, print Magazine, design 
Mind and other print and online publications. 
She is a co-founder and board member of 
Ciclavia, an organization that opens several 
miles of la’s streets as a temporary park 
space on Sunday mornings.

sean donahue is principle of 
researchCentereddesign, a los angeles 
based design practice and Core faculty 
of the Media design Matters track in the 
graduate Media design program at art 

Center College of design in pasadena, Ca. 
Sean has accumulated a portfolio of projects 
that, through their execution, question how 
and where design is able to make a signifi-
cant contribution. His persistence in moving 
from theory to practice has resulted in 
projects ranging from media impact studies 
for urban development to communication 
spaces that facilitate community lead out-
reach. Sean’s work most recently has been 
included in the Cooper Hewitts’ 2010 design 
Triennial “why design Now?,” the 2011 
California Biennial “action/reaction,” and 
acquired for inclusion in the Smithsonian 
permanent collection.

stephen FinneGan has over 20 years of 
experience in transportation, finance, busi-
ness, and advocacy. His career includes work 
as a financial analyst with Bank of america, 
positions in planning and operations with 
the los angeles County Metropolitan 
Transportation authority, serving as a 
management consultant to public agencies 
and non-profit organizations, and leading 
government affairs, community relations, 
traffic safety, advocacy, and public policy 
work for the automobile Club of Southern 
California. Mr. finnegan received a Master 
of arts degree in urban planning from the 
University of California at los angeles and a 
Bachelor of arts from Claremont McKenna 
College. Steve loves to walk and takes transit 
and bikes when he can, but he treasures the 
freedom and opportunities that come with 
driving his own car – a 2008 prius.

ChRistopheR j. GRay, aICp, is a Senior 
associate with fehr & peers Transportation 
Consultants working out of their Irvine and 
riverside offices. He has 15 years experience 
in multi-modal transportation planning, 
corridor studies, travel demand forecasting, 

parking studies, transit studies, and Smart 
growth. His work includes projects in 
California, other states in the US, and even 
international locations. He is a member of 
many professional organizations related to 
land use and transportation planning includ-
ing apa, CNU, UlI, and aep. Chris enjoys 
planning and using all modes of transporta-
tion ranging from automobiles to trains to 
cruise ships and underwater modes such as 
scuba diving. 

a native of South los angles, teRRy hayes 
grew up with a strong affinity to cars encour-
aged by both his parents. Terry’s excitement 
about cars lead to an epic drive in a small 
fiat from la to Boston as he began his 
professional planning studies at the Harvard 
gSd. with a Masters in City planning, Terry 
continued his interest in cars and his train-
ing in community impact in work with alan 
Voorhees, Skidmore owings and Merrill, and 
gruen associates. This focus has continued 
with Terry’s own firm (founded in 1984) 
where his interest has broadened to include 
the assessment of the community and 
environmental justice impacts of most forms 
of transportation infrastructure (highways, 
railroads, as well as bus and rail transit. 
outside of work, Terry has restored a classic 
1967 mini. and for fun he races his ferrari 
p3 in a computer simulation of the historic 
400-mile Sicilian Targa florio. 

john ChRis jones was born in wales 
in 1927 and lives in london without a car 
but with a free pass on buses and trains 
throughout the city. He was formally edu-
cated in engineering, art and ergonomics 
and self-educated in design through child-
hood projects such as building a hut, an air 
raid shelter, a canoe, and a primitive cinema 
in the attic... his car of the future which 
appears in this book was a balsawood model 

which won a prize in a public competition in 
1946. His design for the automation of road 
traffic was entered in another competition 
in the early 60s. It has yet to be realized as 
a complete system but is appearing in bits 
and pieces. His best known book design 
Methods 1970/1980/1992 is still in print and 
has appeared in Japanese, Spanish, polish, 
romanian, russian and Chinese. His latest 
book, The Internet and everyone, and his 
news letter daffodil, can be obtained via his 
website: www.softopia.demon.co.uk.

bRian judd

sanG-eun lee lives in los angeles. She 
has grown up in Korea. She studied english 
and french language and literature in 
Seoul, Korea before she went to art Center 
for studying Transportation design. Her cre-
ativity and eager desire for sustainable world 
let her come up with an idea of origami 
Manufacturing process for the future 
transportation design. She worked as design 
intern at BMw designworks in California 
and renault Samsung in Korea. She recently 
graduated from art Center with a degree of 
transportation design. She still challenges 
to become a transportation designer who 
can instill a soul into future cars in order 
for a buyer to identify him/herself better 
with it and at the same time in order to be 
harmonious with the environment. She has 
ford Taurus 2001 which has been her bed, 
cafe, truck and her best friend during her art 
Center life.

stuaRt MaCey is a senior studio engineer 
with Hyundai design america in Irvine and 
is also a part time faculty member at art 
Center College of design in pasadena, 
teaching Vehicle architecture to transporta-
tion design students. His career in the 
automotive industry has spanned three 
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decades, designing cars & trucks for over 
thirty brands in five countries. He also co 
authored “H point, the fundamentals of 
Car design and packaging”. He studied 
engineering at Highbury Technical college 
in england whilst serving an apprenticeship 
with Vosper Thorneycroft, building and 
designing hovercraft structures. In 1979 
he transitioned into the car industry as a 
body engineer with pressed Steel fisher 
(rover) and subsequently worked around 
the globe as a studio engineer and designer 
for numerous clients such as; Volvo, Honda, 
renault, Kia, opel, Mazda, ford, porsche, 
Mercedes, audi, Chevrolet, daf trucks, 
Chrysler, Jeep and dodge.

steve MazoR - audiophile and Trekkie 
- is the Chief automotive engineer at the 
automobile Club of Southern California. 
He has served as manager of the Club’s 
automotive research Center (arC) in 
diamond Bar, California from 1985 to pres-
ent. The arC is a state-of-the-art automotive 
emissions/fuel economy/performance 
laboratory producing research on subjects 
including fuel economy, emissions, cost of 
operation, vehicle technology, safety, main-
tenance/repair, air quality, and aftermarket 
products. Steve was test engineer on the 
electric and hybrid vehicle project as well as 
the US army methanol fuel project at the Jet 
propulsion laboratory from 1980 to 1986, 
and fuel system development engineer for 
ford in Michigan from 1978 to 1980. Steve 
received a Bachelor of Science degree in 
automotive engineering from UCla in 1978 
and led a team there that designed, built 
demonstrated, and campaigned several 
hydrogen fueled passenger cars. He served a 
year as Chairman of the Southern California 
Section of the Society of automotive 
engineers.

shannon sandeRs Mcdonald is a 
practicing licensed architect and assistant 
professor in architecture at Southern Illinois 
University in Carbondale exploring the 
future of mobility, sustainability and design. 
Shannon’s book The parking garage: design 
and evolution of a Modern Urban form pub-
lished by the Urban land Institute, was the 
basis for an exhibit at the National Building 
Museum titled House of Cars. She is a 
frequent speaker on architecture, parking, 
transportation, sustainability and community 
issues including The library of Congress, 
the american planning association and the 
american Institute of architects. Shannon 
is a 1992 graduate of the Yale School of 
architecture, and worked with Carol ross 
Barney in designing the award-winning 
little Village academy, in Chicago. She has 
also worked on many other community and 
transportation-related projects. Being in 
motion to understand our world is her top 
priority.

MoniCa nouwens’ extensive print photog-
raphy work and films can be found in various 
collections worldwide. amongst them are 
Stedelijk Museum, amsterdam / Salvatore 
ferragamo, florence / levi’s, london / 
prada - U.S.a Corp, New York / Imaginary 
forces, los angeles / oMa, rotterdam / 
Michael Maltzan architecture, los angeles / 
Jon Jerde partnership, Venice / Bartle Bogle 
Hegarty, london. Nouwens’ solo exhibi-
tion rubbernecking was displayed at the 
Stedelijk Museum Bureau amsterdam. other 
exhibitions include her recent exhibition 
at the Netherlands photography Museum 
rotterdam, the Netherlands architecture 
Institute, Stedelijk Museum Helmond, 
gallery paul andriesse in amsterdam and 
Trafalgar Square, london for world aids day. 
Nouwens was a lecturer at the Southern 
California Institute of architecture (SCI-arc). 

Her career has included publication in a 
number of magazines such as Icon, Volume 
, re-Magazine, Blueprint, archis, Surface 
and many others. Nouwens completed a 
postgraduate fellowship in art Media Studies 
at the rijksakademie in amsterdam and 
attended the California Institute of the arts 
exchange programme for film and photogra-
phy, where she developed a fascination with 
California’s urban landscapes. Monica has a 
car. Her website is www.paradox.nl/lookatme

siMon pastuCha lives in los angeles 
without a car. He heads the Urban design 
Studio of the los angeles department of 
City planning. He began 20-year career 
after graduating from California State 
polytechnic University pomona with a degree 
in landscape architecture with an emphasis 
on ecosystematic design. He was part of the 
core team that developed the first context 
sensitive street solutions in the city. Simon 
implemented new design details in the City 
engineer’s Street Standard plans and now 
works on creating simplified processes for 
the adaptation of roadways, flexible develop-
ment standards for new construction and 
a community-based vision for the City. He 
teaches, lectures and writes on the subject 
of urban design and adaptation of cities.

Kati rubinyi is Senior r&d specialist with 
The planning Center, an orange County 
based urban planning firm. She is project 
director of the Car future group and the 
founder of the non-profit Civic projects 
foundation. Her goal is to draw others into 
experimenting with new approaches to 
urban planning issues. prior to joining The 
planning Center, Kati was an instructor 
in architectural history and design. This 
followed ten years as an architect and 
architectural intern working on mostly insti-
tutional buildings. originally from Montreal, 

Canada, Kati has a B.a. in philosophy and a 
B.arch. degree in professional architecture. 
She received architectural registration in 
1998 upon which Kati moved to Southern 
California to attend the art Center College of 
design’s graduate fine art program, receiv-
ing an Mfa in 2002. Chances look good that 
in 2035, Kati will still be driving that most 
glamorous of vehicles; a 2004 Honda CrV.

john stutsMan, who grew up in 
Indianapolis within earshot of the Indy 500 
and later sold newspapers on race day 
during the glory years of the offy roadsters 
and the inimitable supercharged V-8 Novi 
race cars, at one point considered attending 
the general Motors Institute. Instead, he 
pursued mechanical engineering at purdue 
University. discovering that his interests 
were more in the area of fluid mechanics and 
heat transfer, he had a brief stint in aero-
space engineering working on both launch 
and re-entry vehicles. recognizing that this 
was important work for the nation, but not 
for him, he returned to school to pursue 
urban and regional planning at USC. Though 
an auto enthusiast, his professional career 
has focused on urban transit projects, which 
provide a viable alternative to our auto-
dominated and increasingly grid-locked and 
fragmented communities. John is a principal 
at the transportation planning firm fehr and 
peers.

a former london bus driver [routes 43 and 
134] john thaCKaRa is a writer, educator 
and design producer. He is the author of In 
The Bubble: designing In a Complex world 
(MIT press) and of a widely-read blog at 
designobserver.com. as director of doors of 
perception, John organises festivals around 
the world in which communities imagine 
sustainable futures - and take practical 
steps to realize them. The most recent 
doors, in delhi, was about food systems and 
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design; this brought together paradigm-
changing designers, technology innovators, 
and grassroots innovators. John - a Brit 
who now lives in southern france - studied 
philosophy, and trained as a journalist, 
before working for 10 years as a book and 
magazine editor. He was the first director 
(1993-1999) of the Netherlands design 
Institute in amsterdam, and was program 
director of designs of the Time (dott 07), a 
new social innovation biennial in england. 
John is a fellow of The Young foundation, 
the UK’s social enterprise incubator, and 
sits on the advisory boards of the pixelache 
festival in Helsinki and the pecha Kucha 
foundation in Tokyo. He is also a member of 
the UK parliament’s Standing Commission 
on design.

bill tRiMble grew up in lakewood, 
California, an early post-wwII suburb 
where he could go almost everywhere 
on his bicycle. Hel has worked for more 
than twenty years as a land use planner 
with the City of pasadena, California.  In 
the twenty-two years between lakewood 
and pasadena, he learned to walk at the 
University of California, Berkeley and then 
in cities from albuquerque to New Haven. 
He continues to learn. pasadena’s specific 
place in the los angeles region gives him 
plenty of opportunities to consider how 
people get from one place to another.  In 
pasadena, he gives much of his attention 
to the connections, historical and future, 
between the city and the rest of Southern 
California.  

after a successful global career as a car 
designer and now a transportation design 
educator, geoff wardle is passionate about 
bringing visionary design and systems 
thinking to future transportation solutions. 
He believes designers should lead the 

facilitation of the many disciplines required 
to create smart, sustainable and fulfilling 
mobility. He is particularly interested in the 
research and development of autonomous 
road vehicles, which he believes could be 
the silver bullet for the automobile industry 
and for sustainable personal mobility. He is 
cofounder of ongoing Transportation and 
consults with select vehicle manufacturers 
on design and innovative product develop-
ment strategies. geoff is also director of 
advanced Mobility research at the renowned 
art Center College of design in pasadena, 
California. Having enjoyed his time as a car 
designer, wardle is now repenting for his 
sins by focusing his energies on solving the 
issues that automobiles bring to the world as 
well as their pleasures. 
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