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VANCOUVER’S
GREEN DREAM

The city wants to dramatically shrink its
environmental footprint, but obstacles loom
By Kenneth R. Weiss, in Vancouver, Canada

W

ith a practiced eye, Innes Hood
snaps a thermal image of a
window-walled condominium tower dozens of floors
high. The glass glows white
hot, a signature of wasted
heat radiating into this port
city’s chilly air. Concrete and
steel slabs also shimmer
with the telltale rosy colors of waste. The
slabs “are not insulated, so they act like
radiating fins,” says Hood, a Vancouver,
Canada–based sustainability consultant

with Stantec Inc.
Hood’s camera is taking aim at one of
Vancouver’s biggest challenges in its quest
to become the greenest city on the planet:
improving the energy efficiency of buildings. In part because of leaky windows and
poor insulation, buildings consume nearly
two-thirds of the energy used in the City of
Glass—a nickname referring to Vancouver’s
landmark towers offering stunning ocean
and mountain views. Now, city leaders have
pledged to cut energy use and greenhouse
gas emissions from existing buildings by
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men. Air pollution contributed to 1.2 million
premature deaths in China in 2010, according to data extracted from the 2010 Global
Burden of Disease Study.
Reconfiguring China’s cities along the
lines of Liuyun Xiaoqu will be part of the solution. Built in the 1980s, the area began as
a strictly residential, gated compound with
about 6500 apartments. In 2000, residents
gained ownership—and greater control—of
their apartments. Entrepreneurs opened
shops in first-floor units. The area is near
a major stadium, so Guangzhou spruced it
up before the 2010 Asian Games with resurfaced walkways, pocket parks, and playgrounds. Gradually, Liuyun Xiaoqu opened
its gates and restricted cars. Commercial
and residential property values have risen
more quickly than in surrounding areas, according to an ITDP study. “The beneficial
policies were very simple, but they had a
snowball effect,” says C. C. Huang, an urban
policy analyst at Energy Innovation, a consulting firm in San Francisco, California.
Guangzhou’s bus rapid transit (BRT)
system offers another lesson. Gaining attention worldwide for their efficiency and
low cost, BRT systems have dedicated bus
lanes that are typically located in the center
of a roadway to avoid curbside jams. Many
BRTs have a single platform between two
lanes, requiring special buses with driver’s
side doors. But Guangzhou’s has dual platforms, allowing the use of regular buses
that operate beyond the BRT corridor.
Opened in 2010, the BRT runs for 23 kilometers along a main east-west artery. During peak periods, 350 buses carry 26,900
passengers an hour, more than most of
China’s subway lines. The BRT will cut CO2
emissions by 86,000 tons and particulate
emissions by 4 tons annually during its first
10 years, ITDP estimates. Building a BRT
costs about 10% of the price of a subway.
China is also looking to its past for a lesson in sustainability. “China used to be the
bicycle kingdom,” Song says. But in what she
calls one of the biggest mistakes of China’s
urbanization, many cities removed once
ubiquitous bike lanes. Now, they are restoring them. Leading the way is Hangzhou,
which operates the world’s largest bikesharing program, with 65,000 bikes.
Remaking China’s cities won’t be easy.
Calls to open gated compounds, for instance, have drawn fierce opposition from
residents worried about traffic and privacy.
People have grown attached to cars. “It will
be difficult to drive them back to public
transit,” Song predicts. Governments, meanwhile, will need to cooperate on transit and
other projects that are “complicated technically,” He warns. But he is optimistic that
China is “moving in a good direction.” j
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20% by 2020, and to require structures built
after 2030 to produce no net emissions. It’s
part of a long-term goal of fashioning a city
that operates entirely on renewable energy
and produces little waste.
Vancouver isn’t the only metropolis setting formidable targets. Around the world,
urban leaders are embarking on an array
of efforts to reduce the strain that cities
place on the environment. Although cities are often seen as a source of environmental problems, many analysts argue
they are also key to solving them; large
urban populations, for instance, can use
far less energy per capita than rural or
suburban residents—if the right policies
and infrastructure are in place. But time
is short: Experts say that by 2050, about
two-thirds of the world’s population will
live in urban areas, and how cities handle
rapid urbanization will be critical to protecting biodiversity and human health, as
well as combatting climate change. By one
estimate, the world’s urban areas could
prevent the release of 45 gigatons of carbon dioxide—more than eight times the
annual emissions of the United States—if
the building boom over the next 15 years
produces more efficient infrastructure.
Vancouver has taken the urgency to
heart. In 2011, it adopted a Greenest City

Action Plan that has made it a prominent
pioneer in urban greening, including efforts to transform raw sewage and food
waste into energy, and to coax residents
to use less water and leave their cars to
walk, bike, or ride public transport. Despite some successes, however, researchers say Vancouver’s experience illustrates
the sobering limits that cities face in acting on their own to reduce environmental
impacts, given the complexities of national
politics and a globalized economy.
BORDERED BY WATER on three sides,

Vancouver squeezes more than 600,000
residents into its city limits—and is the
heart of a sprawling metropolis of 2.3 million. Its downtown hosts the headquarters
of numerous timber and mining companies, reflecting a region that has relied on
resource extraction for jobs and income.
Despite this economic history, a green
thread has long run through Vancouver’s
fabric. In 1971, the city gave birth to Greenpeace, the no-holds-barred environmental
group. In 1990, it became one of the first
cities to officially recognize the threat of climate change. City Hall has long embraced
packing more people into the central city,
a strategy once termed “ecodensity,” with
the aim of using fewer resources per capita.
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And an ample supply of hydropower from
British Columbia’s rivers has helped give
Vancouver the smallest carbon footprint of
any major city in North America.
Still, when Gregor Robertson ran for
mayor in 2008, he believed the city could do
even more. The provincial legislator and cofounder of the Happy Planet organic juice
company pledged to make Vancouver “the
greenest city on Earth.” It was a winning
message for voters. Once elected to office,
Robertson assembled a task force that labored for 2 years before issuing the 2011 action plan, which laid out a host of specific,
measurable targets.
Much of the plan is far from sexy, dealing with the nitty-gritty of quotidian city
life, such as how to improve trash disposal,
transit operations, and building codes. Still,
the blueprint has helped catalyze real, albeit limited, progress.
WALKING AHEAD of a rumbling garbage

truck in an alley in East Vancouver, Jez
Figol peers inside a green city waste bin
meant for food scraps and other organic
waste. Discovering a misplaced milk carton, she pulls out a warning sticker and
slaps it on the bin. She adds the address
to her clipboard of those violating Vancouver’s tough trash-handling rules, which are
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Red reveals heat leaking from a tower in downtown Vancouver in this image, which combines a visual light photograph with a false color thermal scan. Energy-wasting
buildings that radiate heat pose one of the biggest challenges to the city’s effort to slash energy use and curb greenhouse gas emissions.

920

amendment for farmers and landscapers.
Initially, compliance wasn’t what city
leaders hoped. Then they had a bright idea:
switching trash schedules, and picking up
the smelly, fruit fly–attracting green bins
every week, instead of every 2 weeks. “That
did it,” says Albert Shamess, the city’s director of waste management. “We saw a 40%
reduction in garbage and a 60% increase
in composting.”
Still, Figol needs to remind some residents of the rules. In the alley, she finds a
trash bag stuck in the wrong bin. She attaches a large red tag—so the drivers would
leave it—and confronts a startled mother,
kids in tow, who emerges from the offending address. “It’s our job to do face-to-face
education,” Figol says. And if that doesn’t
work, next come fines.
WITH THE WAVE OF A KEY FOB, Simon

Donner unlocks a silver Fiat 500 parked in a
car-share spot below City Hall. “I’ve always
wanted to try one of these,” says the geography professor at the University of British
Columbia here. The city makes it easy for
him to not own a car, a bonus for this climate scientist who likes to walk the talk. It
has invested heavily in bike lanes and mass
transit, and claims to be the car-sharing
capital of North America, thanks to a fastgrowing fleet of short-term rentals offered

by four companies. City officials estimate
that each rent-a-ride removes as many as
11 private vehicles from the road.
Mostly, Donner bikes to work. He gets a
thrill when he passes a sign that displays
the number of bikers that have pedaled by
a bridge leading to downtown. “I’m a scientist so I love data,” he says. “I go out of
my way to trip the bike counter.” Last year,
it recorded 1.37 million bike trips. Now, he
wonders: “Will we beat that this year?”
Survey data show the city has already
met the 2011 action plan’s goals of cutting
kilometers driven per person by 20% and
coaxing residents to make half of their trips
in the city by foot, bicycle, or mass transit.
But that success has brought strains: The
city’s bus and subway systems now bulge
with commuters during the rush. Alreadypacked buses often speed past passengers
queued up in the rain. This being Canada,
the buses display signs that apologetically
read: “Sorry, Bus Full.”
VANCOUVER is the first city in North

America to mine sewage for heat. Kicking
up a sweet-smelling mist, a stream of wastewater races under a catwalk in a concrete
basement, and then through a giant strainer
removing big particles that might gum up
the works. “There’s a lot of wasted heat going down the drain,” says Chris Barber.
sciencemag.org SCIENCE
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designed in part to reduce the amount of
methane, a potent warming gas, burping
from the city’s landfill.
Figol, a no-nonsense woman who used to
investigate dog bites, is one of two inspectors
who spend their days digging into garbage
cans to crack down on careless residents
who don’t properly separate their waste. The
city has expanded its recycling program for
paper, glass, and plastic to include other
items. It also requires wood removed from
pre-1940 houses to be reused, recycled, or
burned as an alternative fuel. Vancouver’s
landfill, like many others, uses extraction
wells to capture the methane produced by
bacteria breaking down the trash. Most
of the collected gas is used to heat nearby
greenhouses that grow tomatoes yearround. The surplus is burned in a gas flare.
Despite these efforts, however, officials
figured that 40% of landfill methane was
escaping into the atmosphere, where it is
far more powerful at trapping heat than
carbon dioxide. So they took another step,
trying to remove all organics from the waste
stream. In 2013, volunteer “ambassadors”
fanned out across the city, handing out
kitchen pails and instructions to toss plate
scrapings, uneaten meat, bones, soiled pizza
boxes, and yard trimmings into the green
bins. All this and more now goes to two
composting facilities, which turn it into soil

Downloaded from http://science.sciencemag.org/ on February 27, 2019

To cut methane emissions from its landfill, Vancouver strives to remove and compost all organic matter from its waste stream, producing a soil amendment.
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town buildings to invest $100 million to
switch from natural gas fuel to “clean wood
waste”—leftovers from the timber and construction industries.
NEW POWER PLANTS, however, won’t fix

Barber manages this unusual plant,
which is designed to capture the heat and
use it to help supply hot water to 6000
residences, including the condominiums
built for the 2010 Winter Olympic Games,
and some commercial buildings. A mix of
sewage, hot shower water, and other wastewater flows through a labyrinth of painted
pipes in meticulously clean rooms that feed
an enormous heat exchanger bigger than
a semi–trailer truck. The harvested heat is
returned to the buildings via separate pipes
that carry water heated to 65°C–95°C. (On
cold days, natural gas boilers add extra
heat.) The cooled sewage goes to a treatment plant, and then the ocean.
The plant, modeled after a facility in
Oslo, was more expensive to build than a
conventional power plant but is far cheaper
to operate, Barber said. And city officials
say encouraging the construction of more
waste-to-heat plants will be key to reaching
their goal of cutting overall greenhouse gas
emissions by 80% by 2050. So far, they’ve
achieved a 7% cut.
Other sources of renewable energy will
drive further progress. The city has adopted
policies designed to help utilities cover the
heftier up-front cost of clean energy systems by spreading it across many buildings
and many years. One proposed project, for
example, will enable a utility that provides
heat to more than 210 of the largest down-

ENERGY-WASTING BUILDINGS are just

one obstacle standing between Vancouver
and its lofty goals. Although its mass transit system is bursting, for instance, last year
voters rejected raising a sales tax to pay for
improvements, meaning ridership is unlikely to grow further.
Local voters and City Hall have little say,
meanwhile, in other decisions that could
have a major impact on the city’s environmental footprint. National and provincial
officials will decide whether energy companies can build a proposed oil pipeline and
natural gas export facility near Vancouver’s
port, which could dramatically increase
greenhouse gas emissions from shipping
operations. And as much as the city would
prefer nothing but zero-emission vehicles
on its streets, fuel and emissions standards
are in the hands of the provincial and federal governments. Provincial rules have
even limited the city’s ability to combat
the loss of trees: A $10,000 provincial cap
on fines for tree removal means regulators
have little leverage to deter affluent landowners from deforesting for a better view.
Such issues highlight a broader challenge, analysts say: making sure city efforts
mesh with national and international policies. A cautionary example arose during
a recent meeting in Paris of the C40 Cities Climate Leadership Group, made up
of cities that have set ambitious climate
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goals. Officials in Nanjing, China, won an
award for electrifying the city’s buses. But
the switch won’t do much to reduce overall
greenhouse gas emissions, because 70% of
China’s electricity comes from coal, notes
Dabo Guan, a climate change economist at
the University of East Anglia in Norwich,
U.K. “It doesn’t help, it’s actually worse,”
Guan says.
Most of the choices that determine a
city’s environmental footprint lie beyond
the reach of planners, says Jennie Moore,
an urban sustainability expert at the British Columbia Institute of Technology, Burnaby. Moore and colleagues calculated that
Vancouver requires a land area of some
2.3 million hectares, about 212 times greater
than the city itself, to produce the food, energy, and materials it consumes each year.
If Vancouver wants to become truly green,
she estimates it will need to shrink its footprint by at least two-thirds. And only its
residents can make that happen.
Choices made by the city government account for just 40% of Vancouver’s footprint,
Moore found; the remaining 60% is determined by how residents choose to live,
move around the city, and eat. Consuming
red meat, for instance, dramatically boosts
a person’s footprint because of the land, water, and energy required for livestock. Her
best guess of what a sustainable Vancouver
would look like: Everyone would live in a
small, efficient home of about 46 square
meters per person, eat a vegetarian diet,
and get around on non-fossil-fuel-based
transportation. Moore and colleagues
have reduced this to a laugh line: “closetdwelling vegans on bikes.”
SITTING in his City Hall office, Mayor

Robertson—who bikes to work and keeps
a nearly vegetarian diet (no dairy, but seafood)—acknowledges that Vancouver’s goal
is “big, audacious.” And he concedes that
as the city has picked off the lower hanging fruit, “the gains get tougher as we get
greener.” Yet he remains undeterred—and
he thinks the struggle will position Vancouver to compete in the new economy of
an urbanized world. “Many cities recognize
the huge economic upside, being branded
strongly with green and renewable,” he says.
Even as Vancouver becomes more efficient, he noted, it remains the fastest
growing metropolitan economy in Canada.
“People want to be here,” Robertson says,
“and work in low-carbon industries and live
in a multicultural, cosmopolitan city where
they don’t need to own a car.” j
Kenneth R. Weiss, who won the 2007
Pulitzer Prize for Explanatory Reporting,
is a journalist in California.
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the Glass City’s millions of square meters
of heat-leaking windows and buildings that
pop up like burning candles on thermal
images. “Hands down, the existing glass
towers downtown are going to be the biggest challenge,” says Sean Pander, manager
of Vancouver’s green building program.
“Glass curtain-wall buildings are terrible”
and expensive to retrofit, he says. “We’ve
got a lot of them.”
Some of the older buildings will be torn
down and replaced by midcentury. And officials have steadily tightened efficiency
rules for new construction, heading toward the 2030 zero-emissions standards.
What will happen to the remaining older
buildings, however, remains unclear. The
City Council has adopted an energy retrofit strategy that aims to identify the leakiest, least-efficient buildings and offer small
incentive payments to support voluntary
improvements. But it left it to city staff to
work out how to handle the massive costs
or the disruption of relocating occupants.
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