
 

Transport-Environment-Energy Nexus

Masami Kojima
Oil, Gas and Chemicals Department

The World Bank
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Urban air quality management: key principles

ØFocus on the most serious problems

ØConsider all sources

ØRank the full range of mitigation alternatives by cost
and impact ⇒⇒ cost-effectiveness vs. best available
technology

ØConsider institutional capacity and administrative
costs

ØBuild consensus and commitment among key
stakeholders

ØIntroduce policies that can be implemented
effectively



 

Urban air pollution: environmental concerns

ØHuman health impacts

- Highest risk in developing countries: lead, fine
particles (carbon, sulfate and nitrate based)

- Other pollutants of concern: ozone, airborne
toxics (e.g., benzene), carbon monoxide, sulfur
oxides, nitrogen oxides

ØOther environmental externalities

- Damage to natural and physical capital, noise,
contribution to climate change



 

Vehicular emissions in perspective

ØTendency to focus on vehicles because they are
visible and often easier to quantify and target

ØMany other sources of emissions are much
more difficult to quantify, e.g., PM
resuspension, refuse burning

ØEven when vehicles are significant contributors
to air pollution, tendency to focus on technical
solutions, especially fuel-related

ØVehicles may contribute much more to health
damage than other sources



 

Difficulties faced by policymakers

ØScarcity of reliable air quality data

ØLimited emissions inventory
⇔⇔ Consider all major sources, not just transport

ØNo dispersion model to link emissions
inventory to ambient concentrations

ØNo effective monitoring of fuel quality and
emissions

ØNo effective enforcement of fuel quality and
emission standards



 

Potential pitfalls in policy formulation

1.1. “Import” the most recent regulations from
North America and EU

2. Try to “guess” key emission sources without
supporting data

⇒⇒ Target vehicles but not other (equally
important) small sources

3. Work on the assumption that the more
stringent the standard, the more it will protect
the public health



 

Increasing contribution of vehicles to pollution

ØRapidly growing vehicle fleet

ØHigh pollution intensity of vehicles

• inefficient and old vehicle fleet

• poor maintenance

• lack of proper emissions control

• poor fuel and lubricant quality

ØLarge roadside population exposed (street
vendors, pedestrians)



 

Approaches to vehicle pollution abatement

ØPotential win-win measures:
- Traffic management (e.g., coordination of traffic lights)
- Fuel economy improvement
- Demand management: vehicle and fuel taxes, restrictions,

incentives for modal shifts
- Proper vehicle operation practice and fuel/lubricant use

ØTargeted emission reduction measures:
- Vehicle focused: emission standards, vehicle technology,

I&M, accelerated renewal, taxation
- Fuel focused: fuel standards, taxation, incentives for cleaner

fuels



 

Illustrations

•Fuel quality improvement: gasoline
lead phaseout

•Lubricant-vehicle linkage: PM
emissions from two-stroke engine
vehicles

•Enforcement: I/M

•Energy policy: role of fuel pricing



 

Countries that have banned lead in gasoline

Austria, Belgium, Denmark,
    England, Finland, France,
        Georgia, Germany,
             Holland, Hungary,
                 Ireland, Norway,
                    Portugal,
                     Slovak Republic,
                    Sweden

       Bangladesh, China,
India, Japan, Philippines

      Argentina, Bolivia,
            Brazil, Colombia,
           Dominican Republic

               Canada,
    United States
         Mexico

              Costa Rica,
           El Salvador
          Guatemala
       Haiti, Honduras
Jamaica, Nicaragua

Thailand



 

Two-stroke engine two- and three-wheelers

• Widely used in Asia
• Significant source of fine particulate matter
• Primary reasons:

- Poor vehicle maintenance
- Use of excess lubricant
- Use of low quality lubricant (straight mineral oil,

crankcase oil, recycled oil)

     Data on Dhaka “baby-taxis” (ARAI, India)
  vehicle age    lubricant       %      PM, g/km

  7 years         straight 8 2.7
     7 years            2T         3 0.9

4 years        straight         8 0.6
4 years   2T         3 0.2



 

Vehicle emissions: typical problems worldwide

• Poor culture of vehicle maintenance

• Inadequate vehicle registration

♦Two or more vehicles with the same registration
number

♦Vehicle scrappage not recorded

• Equipment for inspection poorly maintained

• Corruption at inspection centers

• Vehicles that fail are not repaired

⇒ High emissions from existing stock of vehicles



 

Lessons from Mexico City I/M

• Testing stations should provide accurate
emission readings and not issue “false pass” ⇒
shutting down of test-and-repair centers

• Fine for not displaying a pass sticker should be
high enough to act as an incentive to pass.

• Testing technology has to be able to prevent
temporary “tuning” to pass.

• All test centers should be subject to equally
rigorous implementation of protocols, or else
gross emitters will identify “soft” centers.



 

Role of Fuel Pricing

• Fuel prices set by the government in many
developing countries

• Diesel and kerosene are considered “social” fuels,
and are taxed little or subsidized

• Gasoline is considered a fuel for the well-off, and
is taxed heavily to compensate for low or negative
taxes on other fuels

Example from India*, February 2001, Rs./liter
93 RON gasoline Diesel  Kerosene
35.56 17.06 7.35

*New Delhi Rs. 46.50 = $1.00



 

Role of Fuel Pricing (continued)

• This policy has led to large price differences
between gasoline and diesel, and even between
diesel and kerosene
⇒ Conversion of even small vehicles (three-
wheelers) from gasoline to diesel, increasing
fine particulate emissions
⇒ Adulteration of gasoline with kerosene,
lowering octane and increasing emissions
⇒ Massive diversion of subsidized kerosene to
the auto diesel sector, corroding tax base while
depriving the poor of access to kerosene



 

Challenge to Policymakers

• Serious drain on government budget

• Price distortions and control make it difficult to
improve fuel quality because of constraints they
impose on the refining sector (in terms of
product slate and revenue)

• Reducing inter-fuel price differences may
reduce vehicle emissions, but has other
repercussions, such as households using
kerosene going back to biomass, thereby
increasing indoor air pollution



 

Recommendations

ØPursue win-win and no regrets measures
rigorously (e.g., traffic management, lead
phaseout)

ØWhere sustainability has not been demonstrated in
the past, reconsider the approach (e.g., emissions
testing every 3 months, AQ monitoring)

ØEducate the public to correct misperceptions that
result in greater environmental costs

ØIntegrate environmental externalities into
economic assessments and policy formulation ⇒
vehicle emission abatement policies and measures
should be coordinated with fiscal (e.g., fuel
taxation) and other policies


