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SHADES OF GREEN
Is mountain biking bad for the planet?

CYCLISTS ARE GENERALLY CONSIDERED AN

environmentally friendly lot. Mountain bikers,

in particular, are pegged as being down with

Mother Earth. But look past the image of the

mountain biker the marketing industry likes to

co-opt for “outdoorsy” promotional materials

and examine the big picture—the mountain

bike’s environmental footprint—and all of a sud-

den maybe we’re not as green as we thought.

An honest evaluation of the bike industy's

impact has to begin all the way upstream, with

the base metals used to build most bikes today:

aluminum, steel and titanium. Aside from raw

material extraction, the energy necessary for

processing and refining, manufacturing, distri-

bution, end use and disposal all exert a toll on

the environment. 

An exact measure of all the energy that goes

into the process and all the waste that comes

out is a tall order, but we can certainly scratch

the surface by boring down into the business of

making bikes. >
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Building Blocks
Carbon fiber may get all the attention these days,

and steel still has a cultish following, but the bulk

of mountain bikes are built from aluminum. Con-

sidering that millions are sold each year in the

U.S. alone, it’s a good thing aluminum is the most

abundant metal on earth.

But workable aluminum alloy, especially the

high-grade variety needed for bikes, is purely a

manmade artifice—one that requires significant

manpower and energy to bring to life.

The process starts by extracting alumina-

laden bauxite ore through expansive surface

mining operations. The ore is washed, ground

and dissolved in sodium hydroxide to create a

slurry that is then heated to 500 degrees to

extract alumina from the clay and other impuri-

ties. “Red mud,” the waste product of bauxite

processing, constitutes two to three times the

amount of alumina extracted, and alkaline-rich

mountains of the stuff unsuitable for vegetation

are left behind. And we’re just getting started.

Once alumina is extracted it must be smelted

into raw aluminum, which involves huge molten

holding pots and a 150,000-ampere electric cur-

rent to break the bond between the aluminum

and oxygen atoms, a byproduct of which is CO2,

a chief component of the greenhouse gasses

being blamed for global warming.

“Worldwide, aluminum’s contribution to CO2 is

on the order of two to four percent,” says Craig

Bergsma, a 36-year veteran of the aluminum

industry and the product development manager

for Northwest Aluminum Specialties in Oregon. 

Because of the high cost of energy today,

most aluminum smelting operations have

moved to countries with massive amounts 

of government-subsidized power. 

When Northwest Aluminum was a primary

aluminum smelter, before the Enron energy

fiasco of 2001, Bergsma says the plant used as

much power as the entire city of Portland.

“The energy it takes to make one pound of alu-

minum could run a 1,500-watt microwave for

seven and a half hours,” Bergsma says. By exten-

sion, the energy required to refine a pound of tita-

nium would run that same microwave for nearly a

full 24 hours—not to mention titanium smelting’s

toxic byproducts like chlorine and hydrochloric

acid. Steel is easier to produce, but the energy

needed to make a pound of it from iron ore could

still nuke a burrito for about an hour and a half.

But there are benefits to aluminum. Recycling

it takes just five percent of the energy needed 

to extract the metal from ore. That’s just 23

minutes per pound. In fact, according to the

Aluminum Association, two thirds of all the 

aluminum ever produced is still in use.

Today, Northwest Aluminum is a secondary

processor, refining a mix of 50 to 80 percent

recycled scrap with virgin aluminum into fin-

ished 6000-and 7000-series aluminum.

As hot, loud, messy and energy intensive as

the process of teasing virgin metal from the

earth is, once extracted, raw metals still must 

be heavily refined and processed to meet the

exacting demands of a lightweight/high-strength

obsessed bicycle industry.

Aluminum, for example, is often heat treated

for strength—that “T-6” designation found on alu-

minum frames and components means that,

somewhere along the line, that material simmered

in a several hundred-degree oven. To achieve that

steel-is-real sensation of a Reynolds 853 hardtail,

highly specified steel alloy tubes had to be cold

rolled and precision worked to create their exact-

ingly thin walls and butted ends. And titanium?

Fuggetaboutit. The 6/4 or 3/2.5 grades of titanium

used for bikes refer to percentages of aluminum

and vanadium that must be added to a 3,000-

degree molten batch of titanium alloy in a pres-

surized, oxygen-free environment. 

And if that’s not enough, imagine the amount

of energy required to take a chunk of aluminum,

steel or titanium and extrude it like Play-Doh

into frame-tubing stock. All this just to whip the

raw materials into shape.

The Factory Floor
Significantly complicating the task of evaluating

the bike business’s environmental footprint is the

fact that the vast majority of manufacturing takes

place offshore, primarily in Asia, where industry at

large has sought out cheap labor and a more,

ahem, “business friendly” regulatory climate. 

But regardless of where bikes are made, there

is plenty of opportunity to make a mess. How

much of a mess can a bike company make? Just

ask the Washington State Department of

Ecology, which in the summer of 1992 fined

then-Washington-based Klein Bicycle Inc., prior

to the company’s sale to Trek, a whopping

$242,000 for illegally discharging wastewater

and hazardous waste into the ground. 

Additionally, Klein was cited for 15 hazardous

waste violations including failure to properly

designate and manage spent degreasers, sol-

vents, cutting oil and paint thinner.

Incredibly, the high-end bicycle company,

revered for its large-diameter, aerospace-grade

aluminum frame tubes, flawless welds and stun-

ning paint jobs, was Washington’s most heavily

Rocky Mountain’s recycling bin, dropping acid, and making bikes Darth Vader style.
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fined environmental offender in 1992. The run-

ners up? A timber company and an oil pipeline.

Klein later paid a much-reduced sum in

exchange for bringing its manufacturing prac-

tices above and beyond state regulations.

Fifteen years after Klein’s slip-up, most North

American bike companies still making bikes here

run fairly lean and clean operations—importing

pre-processed raw materials for welding or milling. 

Sapa Inc., the largest contract bicycle frame

manufacturer in the United States, still makes

high-end frames for companies like Santa Cruz

and Iron Horse in its Portland, Oregon, plant. But

the $2 billion company has hardly survived on

bicycles alone—it’s also a global supplier of sail-

boat masts and flagpoles.

“Sapa is extruding 6 to 7 million

pounds a month,” says Ray Goody,

Sapa’s assemblies division manager

responsible for bike production.

“We’re just a little piece of the pie.”

Goody says it takes about 5 or 6

pounds of aluminum to turn out a 

4-pound finished frame. They recycle

what they don’t use. “It’s all sorted in

bins, all kept clean,” he says. “We get

a premium for our scrap by selling it

back to our billet suppliers.”

But it’s not just large operations

that run a tight ship. At the other end

of the spectrum, California-based

Ventana USA makes about 500

frames a year and handles 95 percent

of its production in-house. After

forming, cutting, welding and heat treating

frames, all that’s left are easily recycled alu-

minum scraps and shavings.

“We clean all our tubes in Simple Green and

powder coat finished frames. There are no

volatiles to deal with,” says Ventana owner

Sherwood Gibson. 

Because the powder coating process electro-

statically adheres pigment to a surface that is

then baked to a hard, durable finish, the toxic

solvents and chemicals that come with wet

paint can be avoided altogether. The only part of

production Ventana doesn’t handle are the rocker

arms it sends out for anodizing—which, while a

noxious and potentially hazardous process, can be

fairly well controlled if done right. 

But there’s still no getting over the smell of a

heated vat of sulfuric acid big enough to hold

two dozen bike frames at a time. And if that’s

not enough of a workplace hazard, run an elec-

trical current though that acid solution for good

measure. The electric charge converts the sur-

face of an aluminum part or frame to a hard-

ened aluminum oxide. Color and surface finishes

can be fine tuned by adding dyes and adjusting

the time spent in the tank.

“It’s actually a fairly green process,” says

Chuck Weisman, who runs the anodizing divi-

sion at Sapa. “We use organic dyes very similar

to textile dyes and we’re controlled for haz-

ardous chemicals, but not for toxic chemicals.”

Once the acids are neutralized by adding a base,

Weisman says most of the solution is safe to

dump right down the storm drain.

Regardless of how careful and clean compa-

nies are with their manufacturing, finishing pro-

cesses come down to a balancing act and frame

makers must pick their poison.

Titanium doesn’t need to be finished—you can

throw a frame in the ocean for a hundred years

and it will come out no worse for wear—but it’s

costly on the wallet and on the environment to

produce. Anodized aluminum has the advantage

of being easily recyclable because it’s classified as

raw aluminum, just don’t tip that vat over.

Powder coating has a comparatively minimal

environmental impact, but its color pallet is limit-

ed and the paint is so durable that removing it

for recycling becomes an issue. Wet paint delivers

that high-gloss shine that makes frames stand out

on the sales floor—but it comes at the cost of

dealing with regulated VOCs (volatile organic

chemicals), potential employee health hazards

and high overhead to run a facility that complies

with state and federal monitoring agencies.

Plating processes, like those used on billions

of cheap spokes annually, are by far the most

hazardous finish to deal with, as they use con-

trolled heavy metals that have the potential to

contaminate groundwater.

The Next Step
Sure, a bike represents just one percent of the

gross weight of a car, but to ignore the manufac-

turing, transportation, packaging and disposal

costs of the bike business is the environmental

equivalent of the Nuremberg Defense: “Don’t

blame me, I’m just riding along.” Driving to trail-

heads, flying to Whistler, or simply the act of buy-

ing more stuff—all of which magazines like this one

goad you to do—are part of the equation.

Fueled by the mobilization of China’s economy,

global demand for energy and raw materials has

nowhere to go but up. Alain Belda, chief executive

officer of aluminum giant Alcoa, has stated that

global aluminum output must double by 2020 to

keep pace with consumption.

Josh Deetz, an American manufacturing con-

sultant in Asia who works with several U.S. bike

brands and pays close attention to the environ-

mental impact of overseas manufacturing, says

the inevitable rise in energy costs on the hori-

zon will expose the flaws in a system of central-

ized Asian manufacturing. 

“Translocation of manufacturing creates unsus-

tainable methods of manufacturing. And the bicy-

cle industry is no better than a lot of others,”

Deetz says. “Consumers, of course, really want

green products. But they want green products at

the same time they’re driving around in 7 mpg

vehicles. We have reduced the cost per unit for a

bicycle by 40 percent in exchange for quadrupling

Wet paint can be good to the last drop, if you recycle every last drop; powder coating, however, leaves no such trace.
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the environmental impact on the planet for each bike produced.” 

As the availability of natural resources is squeezed globally, sustainable

manufacturing practices are becoming less of a moral imperative and

more of an economic reality. Even mega-corporations like Wal-Mart and

Nike are starting to look at their environmental footprint by demanding

workplace safety and environmental audits of their suppliers. 

Closer to home, companies like Trek, the largest U.S bike manufac-

turer, are paying close attention to what comes out of their factories.

Craig Bostwick, Trek’s director of environmental safety and maintenance,

came to the company from the chemical industry in 1998 with the charge

of reducing the company’s waste. From streamlining the paint process, 

to recycling hundreds of tons of cardboard annually, to installing pro-

grammable thermostats and more-efficient lighting ballasts, sweating the

details has yielded big savings for the company.

“Between 1999 and today we’ve reduced our hazardous-waste generation

by 60 percent,” Bostwick says. “We’ve installed a reverse-osmosis system

that has reduced our water consumption from 18,000 to 20,000 gallons a

day, down to 1,000 to 4,000 gallons.”

“We’re trying to be a smart manufacturer,” he says. “A bike is a green

product. We’re trying to make sure we’re doing the same thing.”

The Greenie Awards
Respect your Mother, Fool! 

The O.G. (Original Green) Award: CHRIS KING. King started paying attention
to environmentally friendly manufacturing practices before most of us even
heard of global warming.

The Weeded Award > CALFEE. How do you improve on a lugged, bamboo-
tubed bike? Wrap the, uh, joints in medical-grade hemp fibers, of course.

The Green Hummer Award > ESCAPE ADVENTURES. A fleet of jacked-up
bio-diesel-fueled Econoline vans and a solar-powered Moab, Utah,
headquarters make Escape Adventures the first carbon-neutral adven-
ture outfitter in the world. 

The St. Patty’s Award > NEW BELGIUM. Green beer sucks, but beer craft-
ed by a green brewery is quite good. New Belgium uses wind power,
reclaims its wastewater, gives bikes to employees and makes a damn
fine heffeweizen. Cheers.

The Green Team Award > SPECIALIZED. Employees at the Big Red S com-
muted a cumulative 39,000 miles last year, saving an estimated 18.5 tons of
CO2 emissions. The company also recently started a tire recycling program.

The Tommy Lee Award > PEDRO’S. Pedro’s helped pioneer the green prod-
uct movement in the bike industry—think Milk Levers—and has beaten the
green drum louder than anyone.

The Extra Credit Award > QUALITY BICYCLE PRODUCTS. Not only does parts
distributor QBP provide its employees with parts credits for commuting to
work by bike, but its new LEED-certified warehouse is made from reclaimed
building materials.

The Granola Award > CLIF BAR. From organic ingredients to recycled paper
to composting waste to buying carbon offsets, Clif Bar trumpets the green
cause in all it does. 

The Limey Green Award > HOWIES. This sweet apparel company from across
the pond pledges 1 percent of its sales or 10 percent of pre-tax profits
(whichever is greater) to grassroot environmental and social projects. 

The Green Sprout Award > SOMBRIO. This year the B.C.-based apparel
maker introduced a few organic-cotton products. But next year the company
plans to make all its jerseys from 100-percent recycled polyester.
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