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Are our cities resilient enough for peak oil?

In April 2006 The Oil Drum, a major peak oil website, discussed the possibility not just of $100 a barrel for oil but ‘$100 for a tank of gas’. The publication’s analyst SustainLane ranked US cities in their ability to cope with this scenario. New York was seen as the city most prepared for this. Mayor Michael Bloomberg in response suggested: ‘That New York City has been recognized by SustainLane as the best prepared city to face a nation-wide oil crisis is testament to the resiliency and strength of our infrastructure.’
Our global cities data can cast light on whether this is a true scenario (Newman and Kenworthy, 1999; Kenworthy and Laube, 1999; Kenworthy and Laube, 2001). It does indeed show that New York is the best US city when it comes to per capita fuel use with 46GJ per person compared to 64 GJ in Houston and 103 GJ in Atlanta. However Vancouver uses 32GJ per person and Toronto 31 GJ, Perth 35 GJ and Sydney 29 GJ, then when we include European cities this drops to around 17GJ, and in the wealthy Asian cities like Tokyo it is just 8 GJ and Hong Kong is 5 GJ. Most third world cities are less than 10 GJ per person, the Chinese cities are 2 GJ. 

So resiliency is very relative. New York does indeed have the best infrastructure and urban form to respond in the US, but this is not an adequate response to a global problem. It is part of the elephant in the bedroom. When the oil crisis really begins to bite, the cities with a fifth of the need for fuel like Tokyo and the Chinese cities will undoubtedly be more resilient. On the other hand if US, Australian and Canadian cities can improve their resiliency then the whole world is more resilient to the problem of peak oil.

What are the scenarios for cities as they respond to peak oil?

Cities have grown strongly in the age of cheap oil. Cities are presently growing globally at 2.3% per year and rural areas at 0.1% which means people are still leaving the country for the city. Today around half of humanity live in cities. Nearly all cities participate in a global economy which has been built around the availability of cheap oil. 

There are no models we can easily use to understand how cities will manage in the age of reduced oil availability. All Australian cities have recently had strategic planning studies done for the next 30 years of development. Although the studies have recognized that there is a need to reduce automobile dependence and save on oil, they have not intervened in any radical way to stop oil-consuming behaviours, and they have assumed continuing growth in population and jobs – growth which peak oil could throw into doubt. What will happen to such cities as oil peaks? I am suggesting four possible scenarios.

1. Collapse

Many forecasts of the consequences of peak oil are taking on an increasingly apocalyptic tinge. The work of Jared Diamond on how civilizations in the past have collapsed is often related to this issue. A Republican Senator, Roscoe Bartlett, after discovering peak oil said ‘Civilization as we know it will end soon.’ Websites that discuss this possibility talk about the ‘die-off’ scenario where billions will die as the world’s cities are unable to adapt to the decline phase of the oil cycle. 

I would not want to discount this as a possibility, history is littered with cities that did not adapt.  But I would point out that there are many cities that use hardly any fuel (such as Chinese and Indian cities at around 2 GJ per person) many that are very wealthy use only a modicum of oil and could easily adapt to almost nothing (eg Tokyo and Barcelona use 8 GJ per person) whilst most US, Canadian and Australian cities use frightening amounts of fuel (Australian and Canadian cities average around 30 GJ, US cities average 56 GJ with Atlanta the highest at 103 GJ per person). Kenworthy’s chapter gives these data and explains the structural and technological priorities that have led to this (also see Newman and Kenworthy, 2007). 

Thus some cities could easily collapse but most are likely to be able to adapt.

2. Ruralised City. 

Some people believe that our cities will respond to this possibility of ‘collapse’ by dispersing and we will then create a more sustainable semi-rural lifestyle where we will all be responsible for a large proportion of our own food. This is seen to be in suburban agriculture, permaculture villages or hobby farms (Trainer, 1995; Gunther, 2001; Holmgren, 2002, 2005) where most of the economy we now see has been devolved down to small groups or even individual households. It is a ruralisation of cities. Holmgren (2005) sees the suburbs as a farming opportunity waiting to happen:

'Suburban sprawl' in fact give us an advantage. Detached houses are easy to retrofit, and the space around them allows for solar access and space for food production. A water supply is already in place, our pampered, unproductive ornamental gardens have fertile soils and ready access to nutrients, and we live in ideal areas with mild climates, access to the sea, the city and inland country.’ 
Fundamental to this scenario is population decline as a quick calculation shows that the available land to enable small scale production would quickly disappear if all of our cities were pushed out onto agricultural land. The transition is never described but it would seem that the ‘Killing Fields’ would be a playground by comparison. It is however often discussed with some relish as the anti-population, anti-urban movements often link together to imagine a ruralised city as the preferred future. Peak oil is thus sometimes grabbed hold of with glee.  Such ideas are rarely challenged and their currency grows daily under the frightening scenarios of peak oil. 

I do not believe it is a likely scenario. The broad sweep of history shows that although cities have collapsed as they depleted their soils or were unable to manage their settlements or were destroyed by invaders, they have not gone back to a rural Eden: cities tend to be rebuilt, and have endured and grown. 

The reason we rebuild and adapt cities is that our choices for returning to nature are very limited and to most people, are not acceptable. Not only do we not want to become totally dependent on foraging or hunting for our food, we mostly do not want the responsibility for food production at all. The attractions of doing other things that are only possible if we are freed from food production, drives us to cities. 

We are going to have come to terms with a new kind of agriculture and a new kind of city, but we are not likely to reverse 13,000 years of urban history. Nor would we want to as the consequences for rural production as occurred in the forced ruralisation programs of Mao and Pol Pot were disastrous.

Cities are our likely habitat for the foreseeable future. We need to constantly adapt our urban technology and lifestyles to ensure cities are more sustainable: in their resources, in their ecological base and in their human livability. They can collapse if we don’t adapt. In the same way rural production will still need to be the source of food, minerals and materials. Such activity however will need to adjust to being done without oil, or it also will collapse. The core argument of Jared Diamond is not that there are physical limits which exist but that our ability to adapt to these is the real test of our civilization.

3. Divided City.

The response in this scenario is that some people (those with the means mostly) will move to centres where electric transit and short walkable destinations are easily available. Highly efficient healthy buildings full of solar technologies ensure that those who can afford to can live even better than before. Outside of these dense centres are the dispersed suburbs which become poorer and poorer, descending into a kind of collapse that is depicted in the Mad Max films with gasoline being the resource that warring gangs fight over (George Miller’s movies were apparently inspired by reading about peak oil). 

There are many signs of this possibility occurring.  The wealthy are moving to central locations and especially to TODs.  The poor are increasingly having to pay a higher and higher proportion of their income on transport (STPP, 2005). The market will move quickly to enhance this option as fuel prices rise. 

4. Resilient, Sustainable Solar City.

This is obviously how we must try to move. It is a city where all that the wealthy are seeking in Divided City is provided for the whole city with genuine walkable city centres being built in the suburbs linked by quality electric transit.
So what should we do to achieve such cities?

The resilience of cities to oil has been set out in our previous research. This is a combination of density and public transport infrastructure which enables cities to have opportunities for transport where car use is not the only option. Further detail about what this can mean to increase the resilience of a city is set out below using examples from those cities that are beginning to respond to this issue.

How can cities adapt to peak oil?

1. Education and Strategy Development.

Awareness of this issue needs to go through a similar process to the one that the world has adopted over climate change. Global conferences of nations need to be established through the UN and other regional groupings like APEC, in order to set goals and begin sharing information on how the world economy can be weaned off oil. Every level of government needs to become involved in these strategies. In the State of Western Australia we completed a State Sustainability Strategy with a section on ‘Oil Vulnerability, the Gas Transition and the Hydrogen Economy’ (Government of WA, 2003). This set out the peak oil issue and began a process of examining what it could mean. It began a series of strategies in terms of fuels and alternative transport plans, and it was a major reason why the state backed a Hydrogen Fuel Cell Bus trial. 

In the US there are 14 cities which have developed Peak Oil Strategies while 522 have signed up for Kyoto and are beginning strategies to achieve that. Of course the two overlap and can be brought together. Every city region needs a strategy for their transition away from oil and to reduced climate change impact. Such strategies must be based on partnerships between government, business and civil society. They will need to consider a full range of issues including those set out below.

2. Look beyond technological efficiency

 Technology is powerful and must be part of the solution to this problem. However due to the technological orientation of our age the issue has been shunted off to the engineers to solve – only. Since the first oil crisis in the early 70’s the solution has been cast as one of creating more efficient cars and trucks. This is still seen by most US commentators as the only important response rather than seeing that we needed to use cars less as well. Despite this the emphasis of the world automobile industry has been to say trust us we will solve it for you. However even that they have failed to do as the era of ‘fear’ has led to the SUV and the Hummer rather than the diminutive fuel efficient vehicle touted by the technological idealists. Fleet fuel efficiency has dropped since its high point in 1985 in the US and in Australia it is lower than it was in the 1960’s (USEPA, 2006; Laird et al 200). History will not judge this well as the last decades before peak oil have seen reductions in fleet fuel efficiency. This must change but it must also not be seen as enough in itself.

3. Build cities with reduced car dependence.

The world’s cities existed and thrived before the age of oil; it is possible to imagine them transitioning to a future where oil is no longer needed. Car dependence is the problem that drives oil vulnerability. I have spent the past thirty years gathering data with Jeff Kenworthy and analyzing what it means on cities and automobile dependence since I was first made aware of the oil issue in California. We have shown that US cities are the most vulnerable as set out above. The huge variation in oil vulnerability is due to the density of the cities and their provision of viable alternatives in the form of public transport, walking and cycling – especially rail which seems to be the catalyst for a different kind of city (Kenworthy and Laube, 1999). The density of each of the 84 cities in our global sample illustrates the link between car dependence and urban form as they all lie close to the exponential graph. 

This exponential increase in fuel use with lower densities is very hopeful as when we increase densities in centres it is possible to exponentially decrease fuel use. 

We have recently shown that the exponential relationship between cities suggests a threshold of under 35 to 50 people per ha means the city becomes heavily dependent on oil. These same kind of patterns are found within cities such as the studies done on San Francisco by Holtzclaw et al (2002) and in recent studies on the Australian cities of Sydney and Melbourne (Chandra, 2006; Newman and Kenworthy, 2006). Our data shows how Sydney suburbs vary in their use of transport fuel: the City of Sydney in  the centre uses fuel similar to Chinese cities and other extremely low fuel cities that are based around walking; the inner suburbs are like European cities and the outer and fringe suburbs are like US cities.

An analysis of these suburban data in Australia shows that: (1) fuel use per capita can be easily predicted simply by knowing the distance from the CBD (the relationship is y= 10x+3, where y is the transport greenhouse gas in kg of CO2 per person per day, and x is the kms from the CBD); this shows how important redevelopment is over fringe development in the post-peak oil city; (2) the activity intensity (people and jobs per ha) explains 56% of the variance in transport patterns in Melbourne and 71% in Sydney where densities are more extreme; and (3) access to quality public transport (no timetable required and weekend/night-time services) explains 61% of Melbourne’s variance and 58% of Sydney’s. Thus these physical planning parameters which are all totally enmeshed in a system of feedback loops, can explain what every ordinary person knows: if you build it they will come; and if you come together then its easier to build it.

People need opportunities to live where they can reach a rapid transit system, in a short trip by walking, biking or bus, which can bring them to other parts of the city in a time that is quicker than if they drove a car. This is easily explained by the Marchetti Principle which shows how people only travel around one hour a day and if the only sustainable transport options are going to take longer than this then they wont use them (Marchetti, 1994). It can also be used to explain why it seems that a cut off in density of around 35 people and jobs per ha seems to be associated with the inevitable increase in car dependence (Newman and Kenworthy, 2006).

Only with the quality options available for sustainable transport will it be possible to have a city that is not car dependent. At present in most North American and Australian cities only a very small percentage of people have the opportunity to live where travel time budgets permit people to live and work without needing a car. In European cities and places like Hong Kong and Singapore, the opportunity exists for a high proportion of the city. In Australian cities these areas of low car dependence – mostly in the inner suburbs and central cities – are rapidly becoming for the wealthy only. This is turning the peak oil issue into a distinctly social justice issue and why a more divided city is a likely scenario, unless things change. Thus even if we were not facing peak oil we should be removing car dependence anyway as it has become an issue mostly for the poor – now with oil prices causing even greater inequity it is even more important to act. 

The solution is a combination of sustainable transport infrastructure and land use policy, as well as household education programs such as TravelSmart which have successfully reduced car use where it is feasible (John, 2006). This combination of policies has been recognized by all Australian cities in their Metropolitan Strategies, all of which in recent years have developed policies to reduce car dependence (Newman, 2004). The major problems are not in the inner areas as these have similar fuel consumption per person to European cities, they are comparatively well off in terms of public transport infrastructure, and they are dense and mixed in their land use. However the newer suburbs in the outer areas, built in the past 4 or 5 decades, are heavily car dependent with fuel consumption similar to US cities. There are real equity issues here as the poor increasingly are trapped on the fringe with high expenditures on transport. This will become intolerable after peak oil. 

Cities cannot afford to build further and further out or they will just create more and more car dependence. Most Australian cities and in nearly every North American and European city, their strategic plans recognize that the main task is to redevelop in the present urban area, especially in Transit Oriented Developments around rail lines. The outward sprawl of cities is now highly contentious as is the scatter of cities into surrounding rural areas. Cities need to be more urban and the countryside more rural.  However there are many still who believe cities should be dispersed into rural areas as a part of the ruralising of cities for food production. This should be seriously disputed. Getting serious about oil depletion means that rural lifestyles on the edge of the city cannot be facilitated and subsidized as they have been. There is a real clash between those who want to ruralise cities and those who realize the problems this creates in car dependence.

This does not mean that we do not try to create local eco-villages where people in cities can be more reliant on each other with reduced oil consumption and other ecological innovations. Such places, like Christie Place in Adelaide, Sommerville in Perth or Westwyck in Melbourne, as well as numerous eco-villages in North America, are essential to help us through this transition. But if they are an excuse to extend the city into areas that are better left rural, then they are not going to help, especially after the oil peak.

4. Build transformative sustainable infrastructure.

The task is to provide a crash program in public transport infrastructure for the middle and outer suburbs. This needs to be more than just a few simple symbolic rail lines but should provide large areas of car dependent suburbs with a service that is faster than if they travelled by car (especially in areas where traffic congestion is high). In our data the relative speed of transit to traffic shows those cities where transit is favoured and those where the most work is needed to ensure it does. European cities are generally about even but in US and Australian cities the speed of transit is significantly less than traffic. Time savings will remain a driving factor in determining mode of transport even under very high fuel costs. 

Speed of movement means that in wealthy cities the preferred mode to replace cars has to be electric trains. Rail systems are faster in every city in our sample by 10-20 kph over bus systems that rarely average over 20 to 25 kph. Busways can be quicker than traffic in car saturated cities (and there is a strong development now of Bus Rapid Transit in congested third world cities) but in lower density car dependent cities it is important to use the extra speed of rail to establish an advantage over cars in traffic. This is one of the key reasons why railways are being built in over 100 US cities. For example Denver is building a $5 billion rail system with TODs at every station. 
There is another reason for using rail as the transformative force in car dependent cities – capacity. Freeway lanes carry just 2,500 people per hour, busways can carry 5000 to 8000, light rail 10 to 20,000 and heavy rail 50,000 people per hour (Vuchic, 2005). This explains why freeways so rapidly fill and also how much space is devoted to the car in cities that are car dependent. It also suggests how much more capacity can be built into rail systems which will be needed if there is a rapid decline in the ability to use cars. As car decline sets in the shift to public transport could rapidly overwhelm any bus system but a rail system can be expanded quickly in a much more significant way. The big rail cities like Tokyo, Hong Kong and Mumbai have 5 million or more moving down their rail systems each day without capacity limits yet being reached. The capacity of urban transport technology is not always imagined; for example, if the Sydney rail system to the centre were removed the downtown area would need to provide another 65 lanes of freeway and 1042 floors of multi storey car park, which would be impossible. On the other hand the car dependent cities of the future will have a lot of freeway space free and hence easy space to build fast rail systems down. 

Thus a car dependent city needs a system of public transport that can transform the city from its car dependence. This will need to be a series of electric rail lines down all key corridors, connecting all key centres, along with integrated local buses that can provide a service at least as quick as that provided by cars for a substantial and growing proportion of the city. Within the centres along these rail lines there should be walking and biking provision that mean short trips are easier and more attractive by human power than fossil power. A growing collection of case studies is showing that this is feasible and politically attractive (Newman and Kenworthy, 2007).

Substantial infrastructure funding is required for such a transition, usually in some kind of partnership between different levels of government and the private sector. Such a partnership process was developed in the US with the various recent versions of the Transportation Act which has allowed a more democratic approach to transport funding. This has enabled substantially more funding to be directed into transit so that cities like Denver can build their US$5 billion new rail system which with its six new lines promises to be transformative (Camph, 1996; STPP Transfer Bulletin, each year). 

In Australia no such Federal funding program of public transport exists despite reports suggesting it for decades (Laird et al 2001). Some hope for change has come in the House of Representatives Report on Sustainable Cities which came out in 2005, which recognizes all of these things and recommends that infrastructure funds (especially for rail) be provided for our cities, especially in the middle and outer suburbs. Partnership funding of the required rail systems and integrated transport programs would follow if an Urban Infrastructure Program was begun.  
Perth’s new rail system which has been built with substantial political input over the past fifteen years, is quite transformative. It has cost $2 billion and has given the city a 180 km modern electric rail system with 72 stations; it was built with no Federal funds, though the Freeway it uses as right of way was funded almost entirely from Federal sources. This railway has been justified over many elections as a way of oil-proofing the city (Newman, 2001). There are many new developments planned around its stations to take advantage of this opportunity and its obvious amenity now, but there is still much of Perth (like most cities built in the era of car dependence) that remains highly vulnerable to peak oil.

5. Build bioregions with reduced oil-dependence.

The bioregions around our cities, have each been growing in their productivity based on cheap oil. Each region should now examine what it will mean for them if there is less oil each year from now on. In Western Australia we have just completed our first Regional Sustainability Strategy in the Pilbara (Newman et al, 2005). The Pilbara region produces nearly 20% of the world’s iron ore and also has substantial Liquified Natural Gas (LNG) exports from its large reserves of gas. The Strategy suggests that the Pilbara should become a demonstration region for how to become ‘diesel free’. The Pilbara is well set up for this as it is in a period of growth where considerable investment is coming to the area thus enabling new things to be tried. And it has substantial resources of natural gas which it seems is the best short term transition fuel to replace oil. Yet all the big trucks, mining equipment and rail systems are powered by diesel and even power stations are mostly fuelled by diesel – largely imported from the Middle East. Technology exists for all of these systems to be transferred to run on local gas, especially through LNG. A major partnership program should establish this demonstration and then create a large experiment to demonstrate how to convert the world’s highest solar insolation rate into electricity to electrolyse water into hydrogen, eventually feeding this into the pipelines and liquefaction plants that are there. A bold vision for the Pilbara can demonstrate that there is a long term future for the region from which so much of the wealth of the country is derived. It can turn an Achilles heel issue for the Pilbara into a source of hope for the world.

Every region of the world needs to develop a similar kind of Strategy for Post-Peak Oil. Few seem to have begun to even think about it apart from some strategies for the use of biodiesel in local agriculture. 
Each natural resource management region in Australia and in most developed parts of the world, has in recent years been studied in great depth for the way in which agriculture, conservation and water management can be better integrated. They have generally been established with a governance system and a set of grants to begin implementing such Natural Resource Management. None of these regions appears to have studied what are likely to be the implications if they have to face rapidly rising prices for diesel. NRM needs to include oil vulnerability issues. Agriculture is discussed further below.

The other major rural and remote industry is tourism. It has become extremely dependent on cheap airfares. This is going to be hit and in a time of contraction in the economy as is likely this is one sector that will be seen as non-essential in comparison to agriculture and mining. More localized forms of tourism are going to have to be promoted as is discussed below. 

6. Rebuild agriculture.

A major emphasis of the literature on peak oil suggests that the biggest impact is going to be on agriculture (Fleay, 1995; Gunther, 2001). Certainly agriculture has become very dependent on diesel. However the lack of awareness in the agricultural sector has tended to induce apocalyptic scenarios including those who only see backyard production of a ruralised city as the way ahead. In the analysis above I have tried to show that I do not expect our cities to begin taking over from rural producers in the production of food and fibre. In fact the loss of good agricultural soils to fringe urban suburbs and hobby farms has to stop as they are generally very unproductive as well as being highly car dependent. In the analysis above on Australian cities the fringe urban areas like the Central Coast in Sydney and Mornington Peninsular in Melbourne, which are full of hobby farms, are 3 to 4 times the average fuel consumption per person, 8 times that of the inner city and twenty times that of central Sydney. These areas will be hardest hit in any peak oil scenario. They can easily become the new areas to be abandoned just as the inner areas of US cities were abandoned in the 1960’s (Sternlieb and Burchell, 1973). If we are serious about oil depletion and sustainability in general we need to ensure that the countryside is more rural as well as the city being more urban. 

One of the ways we can do this in cities is to establish Horticultural Precincts immediately adjacent to our cities. These areas need to set aside the good soils and ensure they are retained in perpetuity for horticulture rather than always being seen as ‘market gardener’s superannuation’ from the next suburb. In these areas we can then get serious about recycling wastewater as Water Corporations cannot invest in the pipes and technology for this unless they have certainty about the future for the area. The British Colombia Agricultural Land Reserve has been set up for a similar purpose.

Agriculture will need to adapt by growing its own biodiesel, using natural gas and switching to more efficient rail transport rather than trucks for haulage. This transition will need assistance, yet in many agricultural areas like Australia subsidized diesel is preventing these opportunities from being taken. A crash program in diesel phase-out could change agricultural oil vulnerability in a five year period. Much of the literature on bio-fuels shows that there will not be enough land for producing fuel that simply replaces what the world uses now (Brown, 2006) but there is enough for agriculture to produce for its purposes.

One of the obvious ways that agriculture will need to change is to become more localized. When a flash flood cut the Nullabor Plain (in the outback near the border between Western Australia and South Australia) there were trucks caught on either side and some food deteriorated, including a truck load of tomatoes on one side going east and a truck load of tomatoes on the other side going west. Such silliness will fall away when transport costs due to peak oil become significant in food distribution. There may be a reduction in choice as regional produce will be favoured over imported produce but this can be part of regional identity and the slow food movement, rather than deprivation. Does Australia and North America really need to import vegetables from China – by plane?  Wheat however is a bulk commodity which can be transported by train and ship at low oil or no oil cost. Agriculture needs to be more localized as well as creating surpluses which are traded for the benefit of regional and urban opportunity. 

7. Facilitate localism.

James H Kunstler in the Long Emergency says that in response to peak oil ‘Our lives will become profoundly and intensely local’ (Kunstler, 2005). Localism is the required modus operandi for the post-peak oil world, just as globalism was for the cheap oil era. Globalization of the economy began with the first cities that began to trade beyond their immediate region – probably 4000 years ago – and it will continue under a post peak oil world. But its character will alter as the extent of trade and movement cannot be expected to continue as though its costs were unimportant. As mentioned above there are social movements that are beginning to push us more towards localism anyway: the need for local identity and sense of place; the slow food movement and its base in local foods; the ecocity movement with its desire to enable local community to be the basis for managing local resources and local infrastructure.

The value of the internet and video conference facilities on our phones will become even more obvious to maintain the global interaction that we have tasted and will not easily give up as an antidote to xenophobism. But in the same way that governments have facilitated businesses to export globally and have pushed international tourism, we now need to facilitate localism. I would suggest that governments need to establish an Office of Localism with a program to fund innovations in localism. This can help to fund demonstrations: where there is a need to create industrial ecology of businesses that can share their wastes as resources or work together to ensure local resources are used and re-used; where local food linkages need to be linked up between peri-urban growers and urban communities to take direct supply of whatever is fresh (the community-supported agriculture movement); where local enterprises can be facilitated based on local resources and talents (Sirolli, 1999); where local tourism can be marketed to local people…

8. Regulate for the post-oil transition.

A systematic review of regulations will show that at present across the world we subsidize oil consumption, whether it be through diesel rebates, fringe benefits taxes and salary packaging rules on cars and fuel, the subsidy on land development at the urban fringe (around $40,000 per block in most Australian cities), as well as the subsidy given to road users in the form of road building grants (Laird et al, 2001). Proactive regulation is also required to phase out the excessive use of four wheel drives and other gas guzzling cars with a clear phase-in program for gas-based electric hybrid cars. Lester Brown, through his Worldwatch Institute and now his Earth Institute, is one of the few broad commentators who have caught hold of the peak oil issue, but can still give a relatively optimistic view; he suggests:

‘For the U.S. automotive fuel economy, the key to greatly reducing oil use and carbon emissions is gas-electric hybrid cars. The average new car sold in the United States last year got 22 miles to the gallon, compared with

55 miles per gallon for the Toyota Prius. If the United States decided for oil security and climate stabilization reasons to replace its entire fleet of passenger vehicles with super-efficient gas-electric hybrids over the next 10 years, gasoline use could easily be cut in half. This would involve no change in the number of cars or miles driven, only a shift to the most efficient automotive propulsion technology now available.

Beyond this, a gas-electric hybrid with an additional storage battery and a plug-in capacity would allow us to use electricity for short distance driving, such as the daily commute or grocery shopping. This could cut U.S. gasoline use by an additional 20 percent, for a total reduction of 70 percent. Then if we invest in thousands of wind farms across the country to feed cheap electricity into the grid, we could do most short-distance driving with wind energy, dramatically reducing both carbon emissions and the pressure on world oil supplies.

Using timers to recharge batteries with electricity coming from wind farms during the low demand hours between 1 and 6 a.m. costs the equivalent of 50¢-a-gallon gasoline. We have not only an inexhaustible alternative to dwindling reserves of oil, but an incredibly cheap one.’
The same potential to switch to lower fuel consuming vehicles has been there for 20 years. The market was going to look after this but instead we got four wheel drives for the trip to the supermarket and a reversal of the gain in fuel efficiency caused by the regulations of the 1970’s. This cannot be allowed again – we must regulate for motor vehicles to transition away from oil. California has now set the benchmark for this and the world (outside of Europe which has been driving this agenda somewhat) will again begin to regulate for fuel. Governments can also begin by regulating for their own fleets. However we must guard against seeing fuel efficiency as the main outcome, we need to renew our cities as well.
Aviation is a special case. There seems no alternative to oil on the horizon. The only solution it seems will be to allow gradual price increases to reduce unnecessary travel, to switch to fast trains for medium distance journeys, and to do more and more by internet conferencing (including family events) – see Gilbert and Perl (2006). However, it would seem there would be a case to ensure that aviation had some priority on remaining fuel – this would also require some kind of regulation. Sea transport is likely to become more important in a post oil peak world.. 

9. Prepare risk management scenarios for the future.

Most advanced countries have developed highly complex scenarios for dealing with terrorism in the past five years. There are few such scenarios for dealing with oil vulnerability. Sweden is one of the first when their Minister for Sustainable Development announced in January 2006 a scenario for how the country would be free of any oil dependence by 2020. San Francisco became one of the first cities to acknowledge the issue when its city council passed a resolution in April 2006 urging local officials to develop a comprehensive plan to respond to peak oil. This was passed after a citizens group developed the rationale and a draft resolution. 

We must get all our strategic analysts to take oil depletion seriously and see what must be done in short, medium and long term scenarios for reductions in oil supplies. The start of a process has been there with the development of thinking about the Hydrogen Economy but this was only long term and for some reason did not seem concerned about the many steps in between. We need to see how we can reach the future where there is no oil in a series of steps similar to the thoughts of Lester Brown above. We cannot afford to depend on the market to handle this as it will always see that cheap supplies of oil from the Middle East are the only thing we need to worry about and while they are expanding, we are not in trouble. Middle East supplies are reaching limits like all other areas, so we cannot any longer just hope that they will continue to grow again. A new world is emerging where we must be much more clever or our vulnerability to oil in both cities and regions will be exposed. 
Conclusions

Nine suggestions have been made for programs in our cities and their regions that should enable us to begin the necessary adaptations to a more sustainable city where there is less and less oil.  These programs are increasingly going to be needed, especially transformative infrastructure programs in our cities. If such actions are not taken the potential for collapse will become more and more obvious, and the fear of the future more and more prevalent. This fear is itself a potent force that can lead to collapse. The need for hope in our cities and rural regions is becoming critical. 
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