
43Rolling Smokestacks:  Cleaning Up America’s Trucks and Buses

     C  H  A  P  T  E  R   5

Policies to put greener trucks
and buses on the road

Realizing the potential of greener fuels and technologies will require engine,
truck, and fuel companies to be much more aggressive in bringing about change
in a century-old industry.  And customers—from businesses that use parcel
delivery, to grocery store chains, to parents who put their kids on a school bus
five days a week—also need to signal that they are ready for change.  Aggres-
sive policies are the catalyst that can bring about the transition, giving industry
the necessary nudge to invest in cleaner options and consumers the incentive
to buy them.  A coordinated package of regulations, incentives, and voluntary
actions can yield a robust strategy for creating an environment of change.

Regulations
Emission Standards

It is time to ask trucks to pull their own weight in cleaning the air. With
new technologies coming to the fore, cutting nitrogen oxide and particu-
late emissions by a factor of ten is well within reach. The EPA’s recently
proposed standards, which would begin in 2007, could do just that. But the
EPA could secure more gains for public health by encouraging early intro-
duction of cleaner engines and setting optional low-emission standards that
encourage manufacturers whose engines go beyond the requirements.

     Real-World Emissions
Tighter standards are only part of the solution. Ensuring real-world emis-

sion reductions becomes even more critical as engine makers install
pollution-control devices on all diesel engines for the first time. Twenty-five
years of experience with automotive emission controls have highlighted the clear
need for catalysts that last the entire life of the vehicle and operate efficiently
under all driving conditions. The EPA must develop testing methods and re-
quirements—such as in-use tests, onboard diagnostic technology as is found
on new cars today, and limits on high-power pollution levels—to ensure that
cleaner trucks are clean in real-world driving situations and that they stay clean
over the vehicle’s life.

Should the EPA fail to establish an effective real-world testing and com-
pliance program and trucks fail to stay clean, the loss to air quality would
be staggering. In modeling the benefits of tighter truck and fuel standards,
the EPA assumes that emissions from future trucks will not deteriorate or
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malfunction. In the real world, both truck engines and control technology are
likely to do so over time. We analyzed the impact on national emissions in
2030, assuming historic deterioration rates prevail in the future or even double
(assuming new exhaust-control technology malfunctions much as today’s
automotive catalysts sometimes do). Under this scenario, particulate emissions
in 2030 would be 2.5 to 4 times higher than in the base case, and smog-
forming exhaust 1.7 to 2.3 times higher (Figure 13, opposite). This would
substantially cut the benefits of the EPA’s proposed rule: trucks that do not
deteriorate can cut particulate emissions by over 90 percent by 2030, but the
reduction would only be 56 percent if trucks with sophisticated pollution-con-
trol technology deteriorate at twice historic rates.

Intrinsically Clean Vehicles
 Alternative fuel engines and advanced technologies such as hybrids and

fuel cells can provide greater air quality benefits than diesel because they
are intrinsically cleaner. As the EPA struggles to ensure that new diesels stay
clean over their million-mile lifetimes, alternatives offer a reliable option
that the agency must encourage. Figure 13 demonstrates that intrinsically
clean vehicles can help offset the impact of diesel deterioration on a na-
tional scale. These cleaner options also offer important reductions in
heat-trapping emissions, which, although not regulated today, are a clear
environmental priority.

Retrofit Requirements
As clean new vehicles move onto the road the air will gradually become

cleaner, but cleaning up the fleet of conventional diesel trucks currently on the
road can deliver large benefits in the short term. Because these older engines
were built to less stringent standards, they are much dirtier than today’s new
models.

Opportunities to improve the environmental performance of a diesel truck
occur every time it is brought in for a major engine overhaul. The engine can be

• rebuilt to a cleaner standard using modern equipment

• replaced with a newer engine (called repowering)

• retrofitted with cleanup technologies

Retrofits can offer large benefits at a modest cost. For example, particulate
traps installed on an older engine can reduce particle emissions by over 90
percent at a cost of just a few thousand dollars (CARB 1999).39  Substantial
nitrogen oxide reductions may also be achievable through mandatory retrofits,
repowers, or rebuilds.

The EPA currently requires that older transit buses to be retrofitted with
particulate controls. Regulators in California recently passed a similar rule that

39 If low-sulfur fuel is also required, drivers may pay a bit more over the vehicle’s life for fuel.
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will require even larger reductions, building on recent advances in particu-
late cleanup technology. Ultimately, all older diesel vehicles should be cleaned
up. If new pollution-control technology proves as cheap and effective as both
industry and regulators suggest, regulations to require their use on all diesel
trucks and buses nationwide will deliver large public health benefits in the
near term.

Fuel Standards
To achieve the types of pollution reductions that are technically possible

from future diesel engines, the fuel they burn will have to become much
cleaner. In particular, data from testing advanced emission-control
equipment demonstrates a direct relationship between the sulfur content
of diesel fuel and the efficiency and durability of the pollution cleanup
technology. Nitrogen oxide traps, the technology that may offer the
greatest potential for large gains in control, appear the most sensitive to
sulfur. Similarly, particulate traps work best when sulfur levels are low.
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Reducing fuel sulfur levels is not free, but the cost increase projected by
the EPA to meet their proposed 15 ppm cap is only pennies per gallon (EPA
2000), an amount that Figure 14 shows to be negligible compared with his-
toric variations in the price of diesel fuel.

Incentives
While tighter standards for engines and fuel will continue to form the

backbone of diesel cleanup strategies, voluntary incentives can be a valuable
supplement. California has had a statewide diesel cleanup program for sev-
eral years that provides financial incentives to diesel operators who choose
to clean up their engines. To qualify for funding, projects must deliver at least a
30 percent reduction in nitrogen oxide emissions, and particulate reductions
are strongly encouraged (and may be required in the future). The incentives
have resulted in a demand that far outstrips available funds, highlighting the
program’s success. Incentive programs being debated at the federal level would
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provide tax credits for buying heavy-duty vehicles that run on alternative fu-
els, as well as for buying the fuel.

Cleanup incentives are an attractive policy avenue, but they require funding
(either from general budgets or from user fees, such as fees collected on trucks
or fuels) and aggressive marketing by state and local agencies. Further,
incentives must contain environmental guarantees to ensure that public
funds are delivering progress on the key health threats posed by diesel,
namely nitrogen oxides, particulates, and toxic emissions. New programs
should also focus on fuel-economy gains or on technologies, such as hybrids
or fuel cells, that can simultaneously deliver air quality progress and reduc-
tions in heat-trapping emissions. Finally, while incentives can offer valuable
public gains, they can only augment, not replace, aggressive regulations that
require diesel engine cleanup.

Green Fleets
Fleet vehicles offer an early market opportunity for alternative fuels and

advanced technologies, helping prove these new options and building sales
volumes to help lower costs. Because fleets commonly operate in cities,
the extra measure of health protection these technologies can provide
is particularly valuable. Regulations that require the use of cleaner technolo-
gies, incentive programs, collective bids, and voluntary commitments are just
a few of the policy tools available to help make fleets greener.

Research and Development
Strong, publicly funded research and development (R&D) is the necessary

foundation for environmental gains in the truck market. Such programs are
currently under way at all levels of government across the country. In April
2000, the federal government launched the 21st Century Truck Initiative,
aimed at developing smaller heavy trucks with triple the fuel economy of
today’s vehicles and long-haul trucks with double the fuel economy. Work-
ing with industry, this program can develop valuable technologies that will
be vital to protecting our economy, air, and climate. To succeed, however, R&D
programs must set strong environmental targets that ensure progress in
reducing both heat-trapping emissions and air pollution. Furthermore,
R&D by itself is not enough. Strong market policies, such as incentives and
standards, are the best way to ensure that technologies developed in the lab
make it onto the road.
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conclusions

New technologies and fuels promise to substantially reduce the impact
of America’s trucks on public health and the environment. Improvements
to conventional diesel technology are an absolute priority, but clean fuels and
advanced technologies offer much-needed supplementary gains.

One of the greatest challenges to delivering on the air quality promise of
new truck technology is ensuring that vehicles equipped with sophisticated
exhaust controls stay clean over their million-mile lifetimes. Cleaner fuel with
virtually zero sulfur will be essential, but regulators must also establish
strong in-use monitoring to catch problems. Without such real-world
checks, the benefits of cleanup technology could be lost to malfunction-
ing or deteriorating equipment. One of the most prudent strategies for
ensuring trucks remain low polluters is to encourage intrinsically clean
vehicles powered by alternative fuels or advanced technologies.

Cutting trucks’ pollutant emissions is the immediate priority, but address-
ing the environmental impact of trucking also means reducing emissions of
the heat-trapping gases that cause global warming. Greater fuel economy is
the key in the short term. Strategies for improving the fuel economy of diesel
trucks must be accelerated. The stretch target is to double the efficiency of
today’s biggest trucks. But with rising truck travel these improvements will
not be enough to substantially reduce heat-trapping emissions below today’s
levels. In particular, the role of low-carbon, renewable fuels in heavy trucks
needs further study.

Strong policies will be needed to put the truck and bus industry on a greener
path. Coupled with conventional technology improvements, alternative fuels,
and advanced technologies, a green truck strategy could deliver sizeable gains
in 2030 when cleaner technologies permeate the truck population:

• Preventing emission of one-quarter of a million tons of toxic soot

• Keeping over 60 million cars-worth of smog-forming exhaust out of the air

• Doubling truck travel without increasing oil use

• Reducing global warming pollution by 26 percent
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