Riding Down the Curve:
How Cities Can Survive the Energy Crisis
(Peak Oil, Part Ill)

NOTE: THIS ARTICLE IS WRITTEN BY A NON-PLANNER WHO IS PUTTING PLANNERS TO SHAME

Special Report
If cities don't plan for the coming energy crisis, many will not survive it.
By Ryan McGreal Aug. 22, 2005

Part | of this series made the case for oil peak production some time between now and, say a
decade from now. Part Il examined the likely candidates to replace oil, concluding that none
possess oil's density, portability, and versatility. Part Ill begins the process of examining what cities
can do to prepare for oil scarcity.

The calculus of the oil economy is relatively simple: if the oil infrastructure can continue bringing oil
to market fast enough to meet market demand, then the economy will continue to tick along as it
has. If, however, the rate of oil production maxes out but demand keeps growing, then the price of
oil will keep rising until it gets high enough to push demand down to what the industry can provide.

So far, the oil industry is still putting out, and market demand is still growing. In fact, part of the
recent jolt in oil prices has been due to a lack of refining capacity, not a shortage coming out of the
ground. However, it does appear that the oil industry is at or approaching an absolute limit to the
rate at which it can produce oil (see sidebar: Are We In Peak Oil Today?).

At the same time, a higher proportion of the crude oil on today's market is "sour" and "heavy",
meaning it requires more refining before it is of use. This is consistent with the Peak Oil hypothesis,
which holds that "sweet", "light" crude (the low-lying fruit of the petroleum garden) will be used up
first, leaving the lower quality, more expensive stuff for later. According to energy investment
banker Matthew Simmons, "Almost 90 percent of new oil projects produce oil that is either sour,
heavy, or both." (Energy Bulletin, March 1, 2005)

In any case, oil prices are nowhere near high enough to make a serious dent in global demand.
Demand growth has slowed this year, but demand is still growing, especially in China. Although
China consumes much less oil than America, its growth rate is much higher. At current trends,
China will surpass America as the world's biggest oil consumer by 2023 (see sidebar: A Strangling
Embrace).

Short Term Prices

Barring some major disruption to the oil supply, prices will probably fall over the next three weeks
as the summer "driving season" winds down and demand for gasoline eases temporarily. However,
even as the cyclical aggravator fades, the underlying supply constraint will come back to haunt
prices every time either demand cycles up toward the production limit or an unexpected event
disrupts even a small percentage of total production.

The economy is still growing, and demand for oil is still going to be higher this year than it was last
year. Next year, when global demand has risen another two percent, the strain on our oil



infrastructure will be that much worse. Blinkered analysts will insist again the the problem is
cyclical, not systematic, failing to see the emerging pattern.

So far, rising oil prices haven't brought on a recession in North America, but there are plenty of
reasons to suspect that growth here must stall sooner or later:

US consumer spending has been growing faster than income for some years. This cannot
continue forever. Inflation is starting to return to the US economy due to the rising price of
energy.

The US Federal Reserve has been increasing the prime rate slowly but steadily this year, and
this will soon eat into consumers' ability to keep borrowing as credit card, home equity lines of
credit, and adjustable rate mortgage payments go up.

Much of the boom is related to the US housing market, which shows every sign of being in a
serious bubble. Banks are already resorting to negative amortization packages and mortgages
to illegal aliens to keep people buying, which smacks of desperation.

This summer's blip in US auto sales is due only to deep discounts that the automakers won't
be able to maintain for long. The big three are in deep financial trouble and remain profitable
only in their finance divisions. Overall, sales of SUVs have stagnated and resale values are
falling as drivers try to unload their gas-guzzlers.

The US economy is still growing, but growth is slowing in response to both rising interest rates
and rising oil prices.

Consumers are accustomed to "feeling rich" and living on credit, which has eroded personal
savings. The consumer savings rate is zero, down from ten percent in 1982.

Beyond that, the potential for a major supply disruption has never been higher:

Refineries are running full-bore and straining their antiquated machinery to the limit.
Unscheduled shutdowns have already brought the airline industry to the brink of jet fuel
shortages.

Saudi Arabia is at grave risk of both a collapse in the output of the legendary Ghawar oilfield
and a major terrorist attack. Either event will send a shock through oil markets.

Iran and the United States seem destined for a collision as Teheran rolls out its "oil bourse", an
alternate pricing mechanism based on euros instead of dollars. (See sidebar: Iran In the
Crosshairs)

Seasonal hurricane risks are still a potential disruption.

Even if a major disruption doesn't occur, supplies will become increasingly constrained from one
year to the next, until the year arrives when production simply cannot meet demand growth any
more.

I've already written a little on what individuals can do to insulate themselves from energy scarcity,
but what can cities do to prepare for coming scarcity?



Transportation

Seventy percent of the oil consumed in North America is used for transportation, mostly on our
surface network of roads, highways, and private automobiles. The other thirty percent goes into
plastics, asphalt, and other miscallaneous ues. It will not be possible to go on using oil this way,
which means by extension that it will not be possible to go on using cars as our main transportation
mode.

Hybrid cars will not save our road network as the global oil supply continues to decline. Nor will
hydrogen-powerered hypercars or biodiesel cars (biodiesel is actually a net energy sink, since more
fossil fuel energy goes into growing the feedstock than the biodiesel produces). Most of these will
probably continue in some form or another in increasingly narrow niches.

No single fuel system can replace our continent-wide, internal combustion, gas-powered engine
system. Even if a breakthrough was made in battery technology and cars could all shift to electric
power, there will not be enough electricity to power our lights, appliances, gadgets, and vehicles.
No matter what we do, we will end up with a patchwork of incompatible systems and fuel sources at
much higher unit costs. The car will lose a lot of its lustre as a mass transportation vehicle in that
case.

However, even if two- and three-car families become rare, our road network will still exist. Whatever
means we use to get around will have to find ways to leverage that network. There will be a number
of ways to do this, but the following seem obvious:

o First of all, stop investing tens or hundreds of millions of new dollars into expanding highway
infrastructure. Instead, develop light rail systems for intra-urban transportation between distant
points in the city.

e Transform existing highways into rail lines. Governments will still own the rights-of-way, and
trains are ten times more efficient than vehicles for transporting people and goods long
distances.

e Share city streets for pedestrians, cyclists, skateboarders, etc., as well as cars.

Land Use and Building

Transportation and land-use are intricately connected. It's not enough to change the streets
themselves; cities must also change the building patterns that streets serve. A year and a half ago,
in an op-ed for the Hamilton Spectator, | wrote of the suburbs, "First, we must stop the
hemorrhaging." This is even more true in the context of energy depletion. Sprawl simultaneously
forces car-based transportation and destroys local farmland.

Low-density, use-segregated building guarantees that people will live far from the amenities and
services they need to live. Without local groceries, corner stores, etc., residents have no choice but
to drive to distant supermarkets. Public transit is not viable in sprawl, because the population
density is too low to make buses or light rail cost-effective. There are literally not enough people
living within walking distance of a transit line to justify the cost.

Governments must:

e Throw out their zoning regulations that encourage sprawl, like use separation, deep set-backs,
parking requirements, etc.



e Change building codes to require more energy efficient building design (see below).

e Draw firm urban boundaries. Instead of subsidizing developers who build on farmland, cities
must encourage developers to build on brownfields, restore old buildings, and allow different
uses to coexist. This brings prople closer to their destinations and reduces the need for both
private and public transportation.

e Eliminate hidden "free" parking regulations and other subsidies that encourage people to drive
even short distances.

e Calm traffic by making streets two-way, lowering speed limits, adding bike lanes, widening
sidewalks, etc. This discourages driving and makes it easier for people to choose different
modes.

e Ban drive-thrus and other building models that force the primacy of driving.

e Invest in public transportation options like light rail systems, which are more energy efficient
than buses.

Heating and Cooling

We need to build new houses with efficiency in mind. It absolutely boggles the mind that robust and
practical conservation targets haven't been standardized in our building codes. There's simply no
reason for continuing to build houses with inefficient hot water tanks and forced-air furnaces.

Instead, new houses should include pilotless on-demand water heaters and radiant floor heating at
the very least. Europe has built this way for years, and they reduce energy demand by over a half.
Instead, North American builders continue to follow the tried-and-untrue practice of assuming
energy costs don't matter.

Canadian natural gas production will peak in 2010, after which conventional gas will become
progressively scarcer. Even if we manage to build an infrastructure of liquified natural gas (LNG)
shipping from offshore and other continents, gas will be much more expensive and subject to
supply interruptions than it is now.

Active solar heating, in which roof panels collect solar energy to heat water, is still quite expensive
and inefficient, but passive solar heating, in which the house is built with large, south-facing
windows and materials that absorb heat throughout the day and release it slowly at night. In
summer months, the house is kept cool with shading, ventilation, wing walls (which catch natural
breezes), house fans, and thermal chimneys.

It is expensive to retrofit existing houses to improve their passive solar design (and governments
should be providing incentives for homeowners and landlords to improve energy efficiency instead
of providing incentives for developers to build more sprawling subdivisions), but there's no excuse
not to build new houses this way, especially in urban in-fill projects. City residential lots tend to be
taller and narrower, squeezing more houses into a smaller area. This has numerous benefits over
the more horizontal suburban model, from higher population density and better street life and
neighbour interaction to improved energy efficiency through the "huddle effect" of crowding the
houses together.

The means to build much better houses exists, but the political will is too often lacking. Given
encouragement, efficient building can flourish. In 2000, the City of Chicago's Department of



Environment and Department of Housing sponsored a competition to build an affordable green
house. One of the finalists was Esherick Homsey Dodge & Davis entry Factor 10, a 1,200 square
foot, two-story house on an urban lot that uses only one tenth the energy of a conventional house.

Starting with a thermal foundation and super-insulated walls, Factor 10 also includes a whole house
fan for cooling and solar chimney that pushes warm air into the house during winter. It also has a
green roof of sedum to absorb heat and insulate the roof, an array of sealed water bottles on the
north side that act as a heat sink, and an open, cross-ventilated floor plan. Plumbing is all low-flow,
with dual-flush toilets.

The house was designed as part of the city's affordable housing project, so it was designed to be
comparable in price to conventionally built houses. Again, there's no reason why every new house
cannot be built to similar standards of efficiency. Rather than scrambling to secure new sources of
energy, we could be making much better use of our existing sources and saving plenty of money.

Electricity Grid

The electricity grid will also be increasingly strained in the coming decades. Natural gas fired power
plants provide much of North America's electricity, but Canadian natural gas production will peak
around 2010, after which the growing shortfall will have to be supplied elsewhere.

Over the past fifteen years, the United States bet the farm on natural gas, using it directly for
heating and indirectly for producing electricity. Ten years go, the consensus view was that natural
gas supplies were adequate to last decades. Since then, demand has surged at unprecedented
rates, and America's reserves abruptly peaked. Canada will peak soon, and Mexico doesn't have
as much gas as analysts had predicted. That spells trouble over the medium term.

Right now, half of Canada's natural gas is being exported to the United States. According to the
North American Free Trade Agreement (NAFTA), Canada is not allowed to reduce its natural gas
exports without also reducing its own domestic use, guaranteeing the the US will continue to have
premium access to Canadian gas, despite the fact that the US government still refuses to accept
the recent unanimous ruling of the NAFTA arbitration panel that it must lift countervailing duties
against incoming Canadian softwood and pay back $5 billion in unfair penalties against Canadian
lumber exporters.

As a result, we can expect increasing pressure to build more coal-fired and nuclear power plants to
make up the shortfall from declining domestic natural gas. Both options come with serious
problems.

Coal is cheap and abundant but dirty, and a significant increase in the number of coal-fired power
plants contribute to air quality problems, anthropocentric climate change, and toxic, even
radioactive, waste. The so-called "scrubbers" touted by the coal lobby only reduce air pollution, and
they do so at the expense of energy productivity. As energy scarcity escalates, the pressure will be
on to exempt power plants from air quality regulations.

Nuclear power, by contrast, is colossally expensive, and the cost will only increase as high quality
fuel is depleted and the fuel costs of mining, refining, and transporting nuclear fuel, not to mention
building nuclear power plants, go up. The total ERoEl of nuclear power, accounting for plant
construction, monitoring and safety, and decomissioning, is actually quite poor. Nuclear power may,
however, enjoy massive subsidies from governments desperate to appear decisive in meeting the
public's demand for abundant energy.



There are ways to stabilize the electricity grid, at least in the short and medium term:

e Wind turbines have an important role to play, as the cost per kilowatt hour is becoming
increasingly competitive. With smart investments now, Canada may one day generate a
significant share of its electricity through renewable wind power. Bear in mind also that
constructing wind turbines requires the use of oil, so our ability to construct renewable energy
infrastructure in the future will be constrained even as our current energy infrastructure
declines.

e Encourage conservation. The easiest way to "produce" more electricity is to use less. Ontario's
electricity deregulation scheme of the 1990s was supposed to accomplish this, but
consumption continues to increase (see sidebar: Electricity Deregulation). The government's
planned "smart meters" should help considerably, since they charge residents variable rates
per kilowatt-hour depending on time of day. This will encourage people to move non-essential
activities, like laundry and dishwashing, to off-peak hours. This way, the grid can get away with
a lower peak capacity. Similarly, renters who currently pay all-inclusive bills should be billed
separately for energy. A recent study found that apartment buildings which split energy bills out
of rent saw consumption go down by a third. For every three apartment buildings that do this,
enough energy will be conserved to power a fourth building.

e Encourage intertie production. Buildings that generate their own power can tie it back into the
grid. If a building produces more electricity than it uses, then the meter runs backward and the
power company pays the producer.

Conclusion

To be honest, none of these recommendations will prevent the severe disruptions and dislocations
that will accompany post-peak oil production. At best, they may provide a way for cities to cushion
the blow and reduce economic and social exposure to the energy crisis.

The biggest obstacle to energy independence is the massive proliferation of sprawl: low-density,
use-separated development far from the centre of town, often on prime farmland. The loss of the
best land means cities are more dependent on poorer quality farmland that not only needs big
inputs of petroleum based fertilizers, pesticides, and irrigation, but also is more susceptible to crop
failure due to changing climate. At the same time, the built environment is extremely difficult to live
in and navigate without private vehicles.

Raise the Hammer is currently engaged in a project to explore ways that cities might retrofit sprawl
to make it livable without cars. We will publish our report in an upcoming issue.
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