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ABSTRACT 
 
 Mobility and increased access to transportation are among the major global forces 
for the alleviation of poverty.  This is especially pressing in areas if the world that are 
developing rapidly, as exemplified by China and India.  It is also true in the United States 
where there remain enormous gaps in mobility between rich and poor.   Growing concern 
over the need to address global sustainability focuses attention upon the rise in 
greenhouse gases that is increasingly associated with rapid rises in mobility.  It is often 
suggested that improved mobility will have to be sacrificed in order to achieve 
sustainability.   
 This paper examines the tradeoff between the importance of mobility in economic 
development and the need to reduce the production of greenhouse gases in order to 
achieve global sustainability.   The attainment of “sustainable mobility” requires 
increased global access to goods, services, education, and economic opportunity 
alongside reductions in the production of greenhouse gases.  The attainment of one 
cannot be made an excuse for foregoing the other.  Transportation technology and policy 
must address the twin goals of improving mobility while decreasing production of 
greenhouse gases. 
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WORLDWIDE POVERTY IS EXTENSIVE AND PERSISTENT 
 Worldwide, over three billion people live on less than $2.50 per capita per day, 
and at least 80% of all people alive in the world today live on less than $10 per capita per 
day.  According to UNICEF, about 25,000 children under the age of five die each day 
from starvation and/or preventable diseases.1 
 Publications of the United Nations, the World Bank and many international 
charitable organizations stress that around the globe poverty is everywhere the principal 
cause of hunger,  poor healthcare, inadequate medication, the absence of education, 
inadequate access to clean water and little or no access to electricity.   Of importance to 
those of us who work in the field of transportation, is the fact that the word “access” is 
used in most descriptions of poverty.   
 
ALLEVIATION OF POVERTY IS RELATED TO MOBILITY AND ACCESS 
 One of the most important ways to reduce poverty is through investments in the 
physical mobility of people and goods – in the ability to get people from one place to 
another and the ability to get things and services to the people where they may be located. 
People who work in the field of transportation often overlook how central is our work to 
the alleviation of poverty.  
 The World Bank, the United Nations, and the many organizations that report on 
the incidence and extent of poverty around the world, almost never measure directly nor 
report on the levels of physical mobility of different population groups, but one purpose 
of this paper is to address the connection explicitly.  It is stated over and again that poor 
people suffer from measurable deficits in nutrition, health care, education, and 
opportunities to work for money.  Those deficits are almost invariably correlated with 
deficits in physical mobility – the ability to travel from one place to another or to bring 
goods, such as food, medicine, educational materials and building materials, from one 
place to another at an affordable cost.    
 The relative effectiveness of improvements in mobility that can reduce poverty 
depends upon the degree to which a society is already developed.  A bicycle or an animal 
that can move people and goods may be extremely important in some contexts and 
relatively ineffectual in others.  Given the enormous disparities among societies in the 
world they still include in 2010 improvements in the ability to travel from place to place 
on foot, using animals, and human motive power, for example, on land using bicycles and 
hand carts or on water using canoes or rafts, the use of wind power as in sailing craft, and 
the use of mechanical motive power in the form of petroleum based engines and 
electrically powered motors.  Improvements in mobility are fundamental elements of 
every program needed to overcome poverty.  Billions of people walk miles every single 
day to find fresh, clean water that they carry home on foot.  Billions lack physical access 
to medicine, doctors and eye glasses, and have no school within walking distance of 
where they live.  Transportation investments of many sorts bring people to food, water, 
health care, education, and services and/or bring those needed products and services to 
the people.  Poor people leave isolated, remote, rural settings in order to move en masse 
to larger settlements – even without obvious sources of personal income - because cities 
provide greater proximity to those needs. That proximity is created by transportation 
investments that create cities in the first place and endow them with the ability to sustain 
larger populations at higher densities than is possible in rural areas. 
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 The word “mobility” interestingly is used in two different ways in everyday 
discourse.  To those of us who study transportation, mobility most commonly is related to 
moving from place to place.  When we say that we live in a highly mobile society we 
mean that people travel and move goods with increasing frequency, for a wide variety of 
purposes, by many modes of travel, to increasingly diverse destinations.  The term also 
refers, of course, to social mobility, with “upward mobility” being an increase in people’s 
ability to engage in satisfying educational, economic, social, cultural, and recreational 
activities.   
 The use of the term “mobility” in both ways is symbolic of the point I most want 
to make in this talk.  Physical mobility is about having the means to reach places, things, 
and activities, while social mobility is - very similarly – about access as well.  Access can 
be limited by inadequate motive power and poor roads.  In many places it also can be 
truncated by strictures placed on people by others such as families, religious and social 
norms imposed by people by the communities and the nations in which they live.  For 
example, in some wealthy and technologically advanced societies women are not 
permitted to move about while men are able to take advantage of physical improvements 
in mobility.  Where barriers to social mobility are constructed by traditions and 
institutions, it is crystal clear that improvements in physical mobility create momentum 
and pressure for changes in social mobility – how are you going to keep them down on 
the farm once they have seen New Delhi or Shanghai?   
 Physical and social mobility are closely interrelated and interact continuously in 
the lives of people everywhere.  Causes and effects differ from one society to another and 
from one time period to another, but that should not obscure the fundamental 
connections.  In an increasingly globally connected and highly mobile world, mobility 
barriers preventing people from meeting their full potential as human beings are more 
obvious than ever before.   In general we think of increasing social and physical mobility 
as inherently complementary and worthy objectives, but this notion is by no means 
universal.  In particular, our shared, increasingly urgent, worldwide concern over global 
climate change is causing many to be far more accepting of potential limitations to 
physical mobility just as we stand on the threshold of rapid advances in physical mobility 
that can contribute dramatically to social mobility in societies all over the world and 
thereby improve the well-being of billions of people.      
 
DISPARITIES IN WEALTH ARE ASSOCIATED WITH MOBILITY AND 
ACCESSIBILITY AS ARE IMPROVEMENTS IN WELLBEING  
 The distribution of wealth and of income in the world is dramatically uneven.   
 
 ●  The world’s wealthiest countries, containing 1 billion people, have a combined  
      gross domestic product of $36.6 trillion, which is 76% of the global total. 
 
 ●  The world’s poorest countries, containing 2.4 billion people have a combined     
      gross domestic product of $1.6 trillion, or 3.3% of the global total.  
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 ●  In between the wealthiest and the poorest, the world’s middle income countries 
     contain 3 billion people and have a combined GDP of $10 trillion, or 20.7% of    
     the global total.2 

    
          This dramatic inequality among nations is widely considered to be a 

critical global problem.  Thoughtful, generous, progressive people the world over are 
striving for great reductions in global inequality, especially in the high rates of dire 
poverty that exist in the poorest of nations.  There is a strong association between the 
existence of well developed transportation systems – roads, seaports, railroads, public 
transport, air transport networks, river-based transportation, in the nations that are among 
the wealthiest, while the poorest nations often have the least mobility and the most 
primitive of transportation networks.  The nations most rapidly in transition from 
underdeveloped to developed, typified at this time by China and India, are precisely the 
nations in the world which are investing most aggressively in their transportation 
infrastructure. 
 While global poverty is deep, continuing, and troubling, it is surely possible to 
reduce poverty and doing so ought to be an objective of policymakers everywhere.  It is a 
requirement for achieving global sustainability.  For example, since 1980 the number of 
people living in poverty in China fell from 85% to 15.9%.  What an amazing 
accomplishment - there are today 600 million fewer people living in poverty in China 
than there were in 1980.  On there other hand, it is important to note that hundreds of 
millions more in China are still living in poverty while in the rest of the world, during the 
same time period, the number of people living in poverty declined by only 10%.3  The 
dramatic improvement in economic wellbeing in China is fundamentally dependent on  
the dramatic program of investment there in transportation that has accomplished 
improvements in mobility within twenty years that in most other countries has taken five 
times that long or longer.  Ports, airports, roads, and railroads have been the backbone of 
the nation’s economic growth.  Bicycles, electric bicycles (a hundred million of them), 
automobiles, and buses are everywhere – especially in cities but crucially also in rural 
areas -  and people are using them to access education, health care, recreational 
opportunities, and to obtain goods brought by the freight transportation system. The 19% 
annual increase in car ownership rates is well known among transportation experts.  We 
speak of it often as the “result” of increased wealth, but it is also to a great extent the 
cause of China’s rise as a world economic power.  
 Mobility is critical to economic and social improvement, and this was clearly 
known to Rattan Tata when he introduced in India his new “Nano,” automobile with a 
price tag of $2500, for which there were 203,000 orders during the first six weeks of 
availability.  There are obviously many potentially negative impacts of this rapid and 
extensive transition, but it is important to be clear that such innovations are literally and 
figuratively “driving” economic and social change all over the world.  They are 
increasing improvements in healthcare, education, and economic opportunity and are 
lessening the enormous gaps between the haves and have-nots in the societies in which 
they are being introduced.     
 It is also very important to note that inequality and mobility interact everywhere 
with gender.  The most mobile people in the world are people who have economic means.  
Most of the poor people in the world are women and girls, and females bear the highest 
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costs as the result of unequal mobility the world over.  This is because gender roles are 
socially defined in many societies in ways that systematically relate to mobility.  In most 
of the world’s societies in which mobility is limited for all people, women do most of the 
carrying, relying upon their bodies far more than upon mechanical devices.  There are 
still many societies in which women are expected to enter public spaces, including streets 
and public transportation vehicles, only when accompanied by men.  If improvements in 
mobility were to be slowed for fear of their impacts on the natural environment or in 
order to slow the production of greenhouse gases(GHG), there is no doubt that the costs 
of such policies would fall disproportionately upon women just as very modest progress 
is being made in the pursuit of gender equality around the world.   
  
POVERTY AND PHYSICAL MOBILITY ARE INTIMATELY RELATED IN 
AMERICA 
 This paper has thus far addressed connections between physical and social 
mobility in rapidly developing nations, but very importantly the process of achieving 
social mobility through improved physical mobility is still ongoing in the Untied States.   
While this country is obviously among the richest, the distribution of wealth here, as in 
the world at large, is troublesomely uneven and poverty is far more common in America 
than we might hope.  Ways of addressing gaps in income through improved mobility are 
still critically important, and over time they become more complex and controversial.  
 The definition and measurement of poverty in America is complex in that 
calculation of the poverty rate is intentionally relative to national income statistics and 
changes over time in ways that some consider controversial.  Yet, by virtually every 
measure poverty remains a significant problem for America.  The government defined 
poverty in 2008 as annual earnings of less than $22,000 for a family of four with two 
children or earnings of less than $11,000 for one person living alone.  According to that 
definition, the recession resulted in over thirteen percent of the US population being in 
poverty by the end of 2008.  The highest rates occur in the South where, for example, in 
Mississippi 21% of households were considered to be in poverty.  According to the 
National Poverty Center at the University of Michigan, more than 14 million children 
under age 18 – about 19 percent of Americans in that age group – live under the federally 
defined poverty line.4  Families in poverty go without adequate food and shelter, have 
difficulty finding employment, and constitute the vast majority of the widely discussed 
37 million people who lack health insurance. 
  In America, just as in developing countries, there is a dramatic association 
between poverty and the lack of physical mobility.   In the wake of the Watts riots in the 
sixties, the Kerner Commission appointed to investigate the causes of the riots found that 
a lack of mobility was the most serious underlying cause.5  At the 1971 White House 
Conference on Aging, it was widely reported that the lack of physical mobility on the part 
of the elderly was the “sleeper” issue of the conference, in that it was mentioned far more 
often as a pervasive problem for the elderly than had been anticipated by the planners of 
the conference.6  
 To make the significance of mobility sharp and clear, consider the case of Kyle, a 
26-year-old single Latina mother of two and a bus rider in Los Angeles, whose situation 
was chronicled by Robert Garcia in his chapter of a recent book linking transportation 
and poverty:  
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She found work in a drug abuse prevention program after leaving welfare, 
which she described as “hell,” to face the new hell of her daily commute.  
At 6 am, Kyle is at the bus stop with her children.  Fourteen-month-old 
Ishmael is asleep on her shoulder; five-year-old Mustafa holds her hand.  
Two buses later, she drops off Mustafa at school in Inglewood.  Then she 
rides two more buses to get Ishmael to his babysitter in Watts.  From there 
it is half an hour to work.  Kyle arrives about 9 am, three hours and six 
buses after starting:  “The boys and I read.  We play games, we talk to 
other people, we spend the time however we can . . . In LA County, it’s 
very difficult to live without a car.” 7 

 
 Policymakers often assert that the greatest barrier to entry into the workforce is 
that unemployed people lack the “skills” necessary to fill available jobs.  But 
transportation scholars, including Evelyn Blumenberg and Paul Ong, have researched the 
role of mobility in the transition from welfare to work.  Among women who were able to 
leave welfare dependency and enter the workforce, they found that among a set of 
explanatory variables having access to an automobile was a stronger correlate with a 
successful transition than was education or training. 8, 9  
 In the United States, just as in the rest of the world, the majority of carless 
households are headed by women.  Women are more likely to use public transit than 
men, and continue to make shorter trips on average than do men, their choices of jobs and 
work locations often limited by the need to fulfill the majority of household 
responsibilities in addition to working outside the home.10  Census data show us that the 
proportion of the American work force comprised of women rose from 28% in 1950 to 
47% in 2000.11  Much of the growth in mobility that America has experienced over the 
past four decades is explained by women entering the labor force, gaining increasing 
access to automobiles and driving more miles per year and more miles in relation to men 
than they did previously.   
 The relationship between transportation and wellbeing is not of course limited to 
the unemployed, to women, and to people transitioning from welfare to employment.  
The Center for Housing Policy studied the relationship between the cost of housing and 
the cost of transportation among “working households,” in which one or two household 
members are employed but whose family income is below $50,000.  Their analysis of 28 
metropolitan areas showed that in aggregate, working families spent 57% of their income 
on the combined costs of housing and transportation, leaving 43% for all other household 
expenditures, including food, clothing, education and healthcare, with the exact figure 
varying somewhat from one community to another. [Table 1] There was a clear tradeoff, 
with those choosing to economize on housing expenditures bearing much higher 
transportation costs, and vice versa, and in general the tradeoff was a function of the 
length of the commute between home and work [Figure 1].12     
 In America we face an awkward set of choices regarding transportation and its 
contribution to economic wellbeing. The dilemma in part involves whether as a nation it 
should be a goal to provide improved mobility for impoverished people primarily through 
investments that improve public transit or whether national policy should aim to 
encourage automobile ownership and use among those whose mobility is limited by lack 
of economic resources.  Of course, since mobility by transit and automobile complement 
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as well as substitute for one another, it is possible - though costly - to pursue both of 
these policy directions.  But the choices are value laden and very often politically 
charged.     
 In comparison with other nations, automobile ownership is extremely high in 
America and land use patterns reflect the generally high level of automobile access.  Yet, 
it is certainly the case that the poor have less access to cars than do other groups in 
American society.  One logical response to this situation is to emphasize improvement of 
their accessibility via public transit.  This can involve, for example, subsidizing transit 
fares among the benefits of employment training and access programs.  On a 
metropolitan scale, it might also include investments to improve public transportation so 
as to increase access between, for example, inner-city neighborhoods of concentrated 
poverty and suburban employment centers at which a growing share of new jobs are 
located.  While new transit routes and fare policies might be motivated by the desire to 
address the economic plight of the poor, they provide broader benefits by providing 
options for many people who are neither carless nor jobless and also contribute to 
potential reductions in traffic congestion and improvements to the environment from 
possible decreases in driving.   
 On the other hand, in our society automobiles clearly provide a higher level of 
mobility than public transit, and policies that subsidize transit use by the poor can 
intensify the social and physical mobility gaps between rich and poor that result from 
what is already a two-class transportation system in which the rich most often drive and 
the poor are expected to use the bus.  Policymakers would like to decrease social distance 
by creating incentives for more people who do have choices to use public transit, but they 
remain more hesitant to encourage the poor to travel by car.  Images persist in the minds 
of politicians and in the media - often based on real cases - of “welfare queens” who 
drove expensive cars while receiving public assistance.  In response, policymakers 
consistently have been ambivalent about using public resources to help people increase 
access to automobiles even though the benefits of increased auto access are well 
documented. 
 For a very long time, for example, welfare policies have considered the value of 
an automobile to be a financial asset that limited eligibility for the receipt of general 
relief and aid to families with dependent children.  In California, calculation of benefits 
has been based upon a monthly subsistence budget that includes food, clothing, and 
shelter but excludes transportation costs.  People receiving general relief are in some 
counties required as a condition of receiving payments to apply for a specified number of 
jobs per month. Because their monthly benefits do not provide for transportation costs, 
recipients can receive transit fare subsidies by traveling to a state program office and 
showing evidence that they have an appointment for a job interview, at which time they 
are reimbursed for transit fare for the trip to the benefits office as well as for the job 
interview.  If a person receiving general relief wishes to pay a car owner in his or her 
community for a ride to a job interview because transit connections are poor, that expense 
is in many locations not allowed.    
 It is known from many studies that the newly employed generally include the 
purchase of automobiles among the benefits of their recent good fortune, and this appears 
to be completely logical.  Having automobile access often provides more direct trips and 
shorter travel times between home and work for the newly employed, even where traffic 
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is slow because of congestion.  In the year 2000, for example U.S. Census data showed 
that the “average” journey to work by automobile took 24.7 minutes, while the “average” 
bus commute took 45.9 minutes and the “average” subway commute took 47.8.13  
Coming with automobile access is greater choice of residential and employment locations 
and access to entry-level jobs that might require working the “graveyard shift” starting in 
the middle of the night when transit service is sparse.  Cars certainly provide the benefit 
of greater access to health care options, shopping locations, and social activities as well.  
In the latest edition of his important reference work, Commuting in America, Alan 
Pisarski interprets it as a measure of social and economic progress that between the 
censuses of 1990 and 2000, the proportion of African American households that were 
carless decreased from 31% to 24% indicating an improvement in their standard of living 
and a commuting situation less constrained by income and by residential location in 
urban central cities.14   
 Despite a substantial body of evidence that improvement in personal mobility 
through the acquisition of automobile mobility can dramatically improve wellbeing 
among the poor, American policymakers have been reluctant to employ public funding in 
programs that would improve mobility for the poor by facilitating car ownership.  
Perhaps they share the view that public transit is almost always starved for resources and 
choose to concentrate on funding expansion of these worthwhile services.  Those 
allocating resources may choose not to disadvantage transit’s competition in the 
provision of mobility for the poor because for fear of weakening its most dependable 
market segment.  Many continue to some extent to think of a car as a luxury and to fear 
that at least some poor will use their cars frivolously.  Perhaps policymakers do not want 
to promote even marginal growth in traffic congestion, air pollution, and fuel 
consumption.  For possibly all these reasons, programs such as the federal “Job Access 
and Reverse Commute (JARC)” funding program have emphasized the improvement of 
public transit links to employment and have restricted the use of resources for programs 
that would help low income people acquire cars by subsidizing auto loans, car insurance 
payments, and payments to car-owners for providing rides to carless people.15   
 Whether it would or would not dramatically improve the wellbeing of the poor to 
allocate public resources to increase access to automobiles, some private sector, 
foundation, and charitable initiatives have enabled programs to offer car ownership 
options to some low income people and the benefits of those programs have been touted 
even though the numbers of beneficiaries have been small.  When the CNN television 
network honored several dozen “community heroes” in 2009, highlighting the work of 
“ordinary people creating extraordinary impacts,” it included Susan Jacobs among the 
award winners.  Her “Wheels of Success Program” had provided 280 donated, 
refurbished and carefully inspected used cars to poor families since 2003. 
 In covering her award, CNN reported that Jacobs had stated: “Receiving ... the car 
is more than just the car.  People literally see how it's going to change their life" by 
knocking down an obstacle that had gotten in their way due to lack of transportation.  The 
coverage featured vehicle recipient Jessica Ostrofsky and stated: 
 

 Judging by her proud expression as she left the parking lot in her 
1991 Honda Accord for the first time, Jessica Ostrofsky could have been 
driving a brand new sports car.   
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    "I'm so happy," she said with a laugh. "Having this [car] is going to 
change my life drastically because it's going to make me totally 
independent."  
          Ostrofsky, 31, a single mother of three, had been leaving her house 
before dawn -- toting a stroller, car seat, diaper bag and purse -- to catch a 
bus. She would go first to her children's baby sitter and then to work. The 
trip took up to three hours.16 

 
 Increasing economic and social wellbeing throughout the world is dependent upon 
increasing mobility – enhancing people’s ability to travel from place to place is 
fundamentally and causally related to increasing their wellbeing.  This is most 
dramatically true in countries undergoing rapid development, especially as the economies 
of different countries become ever more interdependent upon one another.  Because of 
persistence of extreme inequality, this remains an important issue in our own country 
despite the high standard of living and already extreme levels of mobility among middle 
and upper class Americans.   
 
ADDRESSING MOBILITY AND POVERTY WITHIN GLOBAL EFFORTS TO 
CONFRONT SUSTAINABILITY 
 Meanwhile, the single greatest challenge facing transportation policymakers right 
now, and perhaps the greatest challenge of this century to policymakers all over the 
world, is what has come to be known as the challenge of sustainability.  There may be as 
many definitions of sustainability and sustainable development as there are groups trying 
to define it. Yet; all the definitions relate in large part to: 1) humanity living within limits 
provided by available resources and the carrying capacity of our environment; 2) 
recognizing and addressing the interconnections among economy, social wellbeing, and 
the environment; and 3) equitably distributing resources and opportunities for 
advancement across places and across time, recognizing our responsibilities to other 
regions of the world and to future generations.    
 Certainly, the most immediate part of the sustainability challenge is addressing 
the global rise of greenhouse gases and the consequent threat of global climate change, 
which has eclipsed in urgency among policymakers the more philosophical and inclusive 
definitions of sustainability.  Even if the global community were are able to dramatically 
reduce the burning of carbon fuels and consequently the production of greenhouse gases 
(GHG) in coming decades, we are already facing a rise in temperature, changes in 
weather patterns, the melting of polar icecaps and rises in sea level.17    
 The transportation sector is the second-largest source of GHG emissions in the 
United States, accounting for an estimated 28 percent of total emissions, behind 
electricity generation.  The US is responsible for about one-third of all the transportation 
emissions in the entire world, and our transportation systems alone produce 7% of the 
world’s total GHG emissions.18   Transportation is the fastest growing component of 
worldwide GHG emissions. In this country, over the past fifteen years, the transportation 
sector was responsible for roughly half of the growth in America’s contribution to global 
GHG, but rates of increase from transportation outside the US exceed rates of growth 
here as other nations’ rates of motorization are growing now at rates of growth 
experienced in this country between seven and nine decades ago.    
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 There is every reason to believe that reduction of GHG emissions will be the 
primary focus of global and, in particular, of American environmental policy and will 
come to dominate transportation policy over the coming several decades.19  The US 
Supreme Court has ruled that CO can be regulated under the Clean Air Act, and in 
November of 2009 the US Environmental Protection Agency (EPA) officially determined 
that climate change is a risk to public health and welfare.  That finding enables the EPA 
to regulate GHG emissions under the Clean Air Act.20  The President has called for strict 
GHG standards for all vehicles, and the American Clean Energy and Security Act of 
2009 (also known as the Waxman-Markey Bill) calls for national reduction of 83 percent 
in GHG emissions by 2050 in comparison with 2005.  While the US was not a party to 
the Kyoto Protocols, and other countries have already formulated programs that 
demonstrate how demanding of change such goals can become, this country is expected 
to become a more active player in the very near future.  National policy is just beginning 
to take shape, but the mayors of thousands of American cities have already signed a 
Climate Protection Agreement and are taking action locally. 21 
 In a world in which the current distribution of mobility is enormously unequal, it 
is inevitable that competing imperatives of reducing GHGs and improving mobility will 
come into conflict and will have to be considered jointly.  British author Erling Holden 
has grappled with the intersection of sustainability and mobility, adapting the concept of 
“sustainable development” to suggest that it includes the need for “sustainable mobility.”  
He asserts that the impacts of mobility should not be allowed to threaten long-term global 
sustainability and advocates achieving sufficient mobility to provide for “basic human 
needs” while addressing intergenerational and geographic equity.22  Holden develops 
proposals for achieving sustainable mobility in the European Union. His proposals 
include 1) new technology to provide improved mobility while relying upon less 
petroleum fuel; 2) greater reliance upon public transport; 3) the development of “green 
attitudes” leading people to make choices that are more considerate of their 
environmental implications; and 4) land use planning.   
 Establishing the right balance between the benefits and costs of mobility is an 
enormously difficult task.  This difficulty is illustrated by recent revelations that exposure 
to motor vehicle exhaust creates higher risks of asthma and cancer where people reside in 
close proximity to heavy traffic.  On one hand, the transportation system delivers to 
citizens dramatic advances in life expectancy because of access to emergency and routine 
health care and because the goods movement system brings people at ever lower cost to 
them the food and medication that help them to improve health.  The recognition that 
such benefits are critical to modern society does not constitute nor suggest denial of the 
reality of the health hazards associated with exposure to the “externalities” of the 
transportation system.  Societies must find ways of expanding the benefits of mobility 
while reducing the serious harm to health inflicted by current transportation systems.  The 
answer will not be found if we insist that governments choose between the reduction of 
mobility for the sake of eliminating the harms nor promoting acceptance of the harms in 
order to benefit from growing mobility.  The key to success must be found in achieving 
balance between these two important goals.  This tradeoff is generally true as we examine 
transportation and sustainability.   
 It is interesting to observe the vociferous debate that followed publication of a 
recent report more focused on American policy than was Holden’s book.  Jointly 
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commissioned by a group of divergent American constituencies - real estate developers, 
oil companies, environmentalists, government environmental agencies, philanthropic 
foundations, and transportation advocates and agencies - who joined together to co-
sponsor a study by a  respected consulting firm to analyze transportation strategies for 
reducing greenhouse gas emissions, the report entitled Moving Cooler, has become one of 
the most controversial and widely discussed studies of the past year.23  The report 
echoing the themes of Holden’s book, asserts that transportation strategies to reduce 
GHGs fall into four basic approaches: vehicle technology, fuel technology, travel 
activity, and vehicle and system operations.  Accepting the importance of technological 
approaches involving vehicles and fuels, the focus of the consulting report by Cambridge 
Systematics(CS), based on modeling the impacts of several strategies, is on the last two 
of these categories - travel activity and transportation vehicle and system operations.  The 
analysis performed by CS considered a wide variety of strategies including pricing, taxes, 
land use changes, public transportation and non-motorized transportation improvements, 
ridesharing, government regulations, capacity expansion, improvements in intelligent 
transportation systems, other operational strategies, and freight strategies.  It considered 
implementing “bundles of strategies” at different levels of intensity, from one modestly 
labeled “expanding current practice” to others called “aggressive” and “maximum 
effort.”  
 Remembering that these strategies did not incorporate the impacts of potential 
technological changes that could be of enormous importance, the analysis showed that 
within the “illustrative” bundles of strategies those which contribute most to GHG 
reductions are: 

 
local and regional pricing and regulatory strategies that increase the costs 
of single occupancy vehicle travel, regulatory strategies that reduce and 
enforce speed limits, educational strategies to encourage “eco-driving 
behavior” that achieves better fuel efficiency, land use and smart growth 
strategies that reduce travel distances and multi-modal strategies that  
expand travel options. 24   
 

 The CS authors assert that their results demonstrate that transportation agencies 
and other decision makers could create effective combinations of transportation strategies 
that provide high-quality transportation services while reducing greenhouse gases.  The 
reductions in GHGs that they estimate to be possible range widely depending upon the 
aggressiveness of the strategies, from reductions of a few percentage points to nearly 
25% reductions over 35 years in comparison with a baseline scenario.  The most 
aggressive scenarios involved very substantial price increases (approximating European 
levels of taxation of motor fuels, for example), regulations that would widely be seen as 
very burdensome, substantial increases in urban densities, and limits on expansion of 
urban footprints.   
 Prior to publication of Moving Cooler one of the sponsoring organizations, the 
American Association of State Highway and Transportation Officials (AASHTO), 
withdrew its sponsorship from the study and called a meeting at which it challenged the 
report, calling it “pseudo-science.” AASHTO was reported to have raised 37 separate 
challenges to the consultant’s data, assumptions, and forecasting methods.25  Following 
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publication, the report was denounced by many organizations representing transportation 
interests and by numerous individuals, though it also was vigorously supported by quite a 
few environmental groups, surely demonstrating how diverse views can be on a topic of 
this complexity.  One blog featured an article in which Wendell Cox stated that the report 
“advocated charging people $400 per year to park on the street in front of their own 
houses, imposing tolls on all currently free roads, and adding as many people as now live 
in Mexico and Guatemala to existing US cities without expanding their boundaries.”  
Using words like “pitiful” and asserting that the report “recited a mantra” of anti-
automobile approaches while “actually ignoring greenhouse gas emissions,” Cox asserted 
that: 
 

…all of this would worsen traffic congestion, lengthen travel times for 
those who can still afford to drive, and severely intensify the unhealthful 
air pollution the nation has fought so successfully to reduce over the past 
four decades.26  
 

 My reaction to this report differed markedly from those just quoted.  I considered 
it to be a welcome contribution to the early stages of what will become an important and 
long-lasting policy debate.  Both this report and the agitated responses that followed in its 
wake helped to educate the transportation community about several major themes that 
will make up the debate on sustainable mobility that is just taking shape.   The critics 
leaped rather quickly to shoot the messenger.  The assumptions and parameters used by 
the authors were enumerated and were stated to be illustrative of alternative approaches 
that were not necessarily being “advocated” by the authors.  To the extent that the 
programs assessed were deeply uncomfortable departures from simple trend 
extrapolations, they informed us about the need for and the impacts of dramatically 
different policy alternatives.     
 The report showed that even substantial and highly disruptive departures from 
“business as usual” will likely fall short of intended goals.  It appeared upon reading the 
report that the results of demanding policies in pursuit of extreme behavioral changes 
would provide surprisingly modest reductions in GHGs.  It would be virtually impossible 
in this country through ongoing policymaking processes to implement most of the 
onerous measures modeled in the report that its critics observe would change the nature 
of urban areas and instigate substantial behavioral change, while leaving us short of 
sufficient GHG reductions.   
 Moving Cooler, while not addressing the role of technological innovation head 
on, seemed indirectly to make the case that dramatic technological innovation must play a 
central role in efforts to address climate change through transportation policy. By 
showing how far short of likely goals America can fall while bearing such heavy societal 
costs if it relied on regulatory and behavioral changes, the report showed rather 
unequivocally how important would be the technological strategies that were mentioned 
but not tested in this study.  Fore example, quintupling fuel efficiency of vehicle engines, 
as ambitious as that might appear to be, was made to appear a more meaningful goal by 
this report, which also led readers to focus pretty quickly on the potential of plug-in 
hybrids coupled with electric power produced by cleaner alternatives to coal and about 
the potential roles for hydrogen fuel cell power.      
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 Given the importance of improved mobility in the alleviation of poverty both 
domestically and globally, discussed in earlier sections of this paper, the emerging debate 
over transportation and sustainability provides cause for alarm.  Too much of the current 
debate is about potential losses of mobility among  middle and upper class citizens of 
developed countries who for a century have been living lifestyles characterized by high 
levels of relatively inexpensive mobility that are gradually but steadily depleting world 
petroleum reserves and adding increasingly to global climate change.  Too little of the 
current debate is about the need to provide globally for dramatic increases in mobility 
while also dramatically reducing emissions of GHGs.  
  In debates over the ways in which it may be possible to reduce GHG production, 
participants have only started to take note of the importance of addressing the social 
changes needed due to the unequal distribution of resources, including mobility and 
access, across the world’s population groups.  The authors of Moving Cooler, for 
example, stated that there were important equity issues in need of further investigation, 
and they focused relatively briefly on “redistributive” issues.  For example, if higher 
costs resulting from transportation pricing were to impinge upon the mobility of lower 
income people, some of the revenues from charges and fees could be employed to 
promote more progressive transportation investments, such as public transit.  While 
redistribution is critically important, the concern and its implications are generally 
grossly understated by policymakers.  Redistribution can imply reallocation of revenues, 
for example those produced by tolls on driving, so that they benefit the mobility limited.  
But, international concern must be on important and critical changes that dwarf the 
concept of “redistribution.  The world needs advances in mobility and access that can 
fundamentally transform relationships among men and women, among urban, suburban, 
and rural populations, between young and old, and between people of different races.  
The criticisms leveled at the authors of Moving Cooler are instructive because they are on 
one hand so vehement and on the other hand they so drastically understate the challenges 
suggested by the report.  In sum, the global transportation policy community must 
consider ways of increasing global mobility levels by several orders of magnitude while 
dramatically simultaneously reducing GHG emissions. And, the time window within 
which progress is necessary is not a large one.  
 Western society is beginning to take note of the extremely demanding challenges 
involved in trying to reduce greenhouse gas emissions while enhancing planetary 
economic growth and political sustainability.  It is gradually becoming clear that the need 
for mobility as a part of the quest for a more sustainable world cannot be resolved by 
dramatically reducing personal mobility in developed countries or by lessening economic 
dependence on what has only recently become a global logistics network.  While such 
efforts may constitute a small part of addressing the needs of the world into which we are 
entering, the challenges are many orders of magnitude more demanding than those seen 
to be so daunting buy the critics of Moving Cooler.   
 The challenge facing us in the coming few decades consists of nothing less than 
dramatically lowering greenhouse gas emissions globally while participating with equal 
urgency in the worldwide alleviation of poverty by dramatically enhancing rather than 
reducing mobility.  Given burgeoning global access to information what has been often 
called the “revolution of rising expectations” has been ongoing for many decades.   
Global political stability depends on sustainable development that incorporates steady 
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progress at poverty reduction through increased access and mobility everywhere and  
physical survival depends as well on addressing the equally critical issue of global 
climate change.  It misses the point to argue that reducing GHG emissions within the US 
in unachievable or must come at the expense of economic and social development 
elsewhere.  We cannot yet collectively figure out how to design institutions by which to 
both improve worldwide economic wellbeing and reduce GHG emissions.  Nonetheless, 
doing so is clearly is related fundamentally to the work of the transportation community 
as long as mobility lies at the heart of both poverty reduction and GHG production.   
 
PARTICIPATING IN A GLOBAL PROGRAM FOR TRANSPORTATION 
SUSTAINABILITY 
 In the debates that have thus far taken place in the US, analyses and discussions 
have not yet faced the most fundamental element of the sustainability dilemma.  The 
burning of a gallon of fossil fuel in a poor nation - where the contribution to the 
betterment of society can be a vital - contributes as much to GHG to the atmosphere as 
does burning a gallon here at home.  We have started to recognize explicitly how costly 
and disruptive to our own economy would be policies that substantially restrict or raise 
the economic costs of travel and thereby attempt to change our behavior.  The widespread 
critical reaction to Moving Cooler suggests that American policymakers - and the 
transportation policy community in particular - are not yet nearly as ready as they must 
become to include in analyses of climate strategies both the costs and benefits to the 
entire global community of greenhouse gas emissions that results from even modest 
improvements in mobility and access in other regions of the world.  Conversely, we must 
become ready to analyze the benefits as well as the costs to global economic progress that 
could be caused by dramatic reductions in the use of fossil fuels in this country or from 
the successful implementation of a process for implementing carbon capture and 
sequestration.    
 The interconnectedness among people everywhere implied by the sustainability 
challenge contains the kernel of opportunity for substantial progress over the coming 
several decades. Though the US did not endorse the Kyoto protocols and even if 
international agreements thus far in force can be considered to be deeply flawed, it 
remains true that burning carbon-based fuel produces as much atmospheric GHG if 
burned in Africa as it does if burned in Chicago.  Similarly, petroleum consumed to 
generate electrical power or to drive industrial processes create as much atmospheric 
carbon as does the use of petroleum to power a transportation vehicle.  The use of 
petroleum anywhere in the world for any purpose can, depending upon the nature of the 
use, be wasteful.  But it is also true that genuinely “greener” transportation technologies 
anywhere in the world also can under the right circumstances provide benefits that enable 
expansions of mobility or other economic improvements where they are most needed.  
 The provision of bicycles to low-income populations who have none can advance 
mobility at a modest cost in terms of GHG emissions – it does of course require energy to 
manufacture bikes and tires.  The introduction of low-cost fuel efficient automobiles in 
other parts of the world as well as in the US can enhance mobility dramatically while 
impacting global climate change far less than would increasing the numbers of fuel 
inefficient vehicles in the same places.  The ability to reduce CO2 emissions from any 
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source – an industrial process or power plant, for example – provides policymakers with 
an entry point for the improvement of mechanized mobility somewhere in the world.   
 The opportunity presented to shape policy based on the fundamental relationship 
between carbon use and climate change has not been addressed sufficiently in a 
systematic manner in transportation research.  While recognizing how contentious and 
politically charged the situation is, research must nonetheless explore mechanisms that 
could be included in international agreements to allow for trading dramatic improvements 
in carbon reduction in one place for economic growth in other places.  This is what will 
eventually enable society to realize global returns from investment in the “green 
economy.”   Having agreed to lower its carbon emissions under the Kyoto Protocols, for 
example, the Canadian government recently proposed to claim credit for carbon reduction 
by financing a relatively clean natural gas power plant to produce electricity in China in 
place of what would have been a new coal-fired plant.   Having earlier planned to reduce 
its carbon emissions from restrictions on its transportation system at home, calculations 
had shown that it could do so more cost effectively by producing a power plant in China 
and using its “emissions credit” while enhancing the movement of people and goods in 
Canada.   
 At first glance it seems naïve to think that citizens in the United States could 
benefit by dramatic improvements in green mobility in more rapidly developing parts of 
the world. This might seem especially true based upon the complexity and 
contentiousness that may be observed in international relations that reflect struggles over 
the economics of energy.  But taking a longer view it is possible to reason that such 
improvements can under the right circumstances provide substantial economic profits to 
developers of innovative technological devices for application domestically and for 
export while at the same time gaining from the growth in markets that flow from the 
rapidly developing regions and from the reduction of global tensions that could also 
result from such an international sustainability framework.  For these reasons, it is worth 
considering research programs that address both technological and institutional changes 
that would make such a framework possible.  In the end, it is unlikely that such a concept 
could be fully implemented, but it is an approach to economic development and 
sustainability as worthy of consideration as are the many alternatives that seem quite 
bleak by comparison.    
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TABLE 1:  Transportation and Housing Cost Tradeoffs Among “working” American 
Households 
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FIGURE 1:  Combined Housing and Transportation Costs as a Percentage of Income 
Among “Working Households.”  
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