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Lead Phase-Out is an
Environmental Priority

Lead impairs the mental and physical
development of children and causes
cardiovascular problems in adults even
at low levels of exposures.
Environmental health and risk
assessment studies in various parts of
the world from Asia to North Africa
and Central and Eastern Europe have
shown that lead was one of the most
serious health threats to large
populations.

The major contributor to lead
exposures in urban areas is typically
vehicle exhaust due to the use of leaded
gasoline. As  traffic grows, large urban
populations are suffering serious health
damage unless measures are taken to
reduce their exposures to lead.

While other sources of lead exposure
should not be ignored, focusing on the
removal of lead from gasoline
separately is justified because (i) the use
of leaded gasoline is a universal
problem; (ii) well understood technical
solutions exist to this problem; and (iii)
the benefits of removing lead from
gasoline vastly outweigh the costs.

Separation of Lead Phase-Out from
Other Vehicular Emission Control
Objectives

Historically, the use of catalytic
converters,  intended to reduce the
tailpipe emissions of hydrocarbons,
carbon monoxide and nitrogen oxides,
has been the driving force behind the
phase-out of lead from gasoline.

However, considering that (i)
emerging medical evidence  points to
the extreme toxicity of lead without a
safe threshold; (ii) the use of catalytic
converters may not be an immediate
priority in some countries; (iii) the
penetration of catalytic converters in car
fleets in many countries will be slow;
and (iv) no technical constraints exist to
pursue rapid lead phase-out, the
objective to phase out lead from gasoline
should be de-linked from dealing with other
vehicular emission control issues.  The
phase-out of leaded gasoline also

facilitates other air quality
improvements by establishing, through
the availability of unleaded gasoline,
the conditions for addressing other
vehicle emission problems.

The World Bank’s Role

As world-wide experience has shown,
government commitment and policies
play a key role in the success of phasing
out lead from gasoline. The
implementation of lead phase-out also
requires cooperation between
government agencies and industries;
and the support of the public.

Based on its multi-sectoral expertise,
the World Bank is well positioned to
play a catalytic role in the lead phase-
out process. The World Bank can:

• Build political awareness and
commitment to address lead exposures
problems as environmental priorities;

• Design and adopt appropriate
policies to support the phase-out of lead
from gasoline; and

• Facilitate the implementation of
these policies.

Phasing out leaded gasoline
typically requires capital investments in
refineries.  Ideally, these investments
should be commercially funded,
however, that is not always the case.
Investors are frequently deterred by the
perceived risk of changing government
policies. The World Bank can facilitate
private financing and reduce the
perceived risk in these cases through
direct lending  and guarantees.  The
Bank can also assist countries in
facilitating the reform of petrochemical
sector through structural adjustment
loans and policy advice.

Due to the World Bank’s credibility,
Bank lending covering part of the
investment cost frequently attracts other
investors. In Thailand, for example, less
than one third of the investment cost of
refinery investments were financed by
the Bank.  Internally generated cash and
commercial financing sources covered
the remaining costs (Box A.3).

The use of World Bank guarantees is
another way of facilitating private
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participation in oil refinery investments.
Such guarantees are mainly used in
cases when Governments remain
involved in the sector even after
privatization takes place.  Government
involvement may include regulation
(for example, fuel specification) that
affects the operation of private
enterprises in the sector, or the
provision of inputs and/or the sale of
outputs.  Due to the Bank’s position to
influence Government policies, the
Bank is well suited to provide
guarantees against the consequences of
Government regulations and policies
that the private sector is not expected to
absorb.  Since "Government
performance risk" is an important
deterrent for private investors, the
reduction of this risk facilitates
commercial financing.

Setting Priorities: Examples of
Addressing the Lead Issue in Bank
Reports

Several Bank reports have assisted
policy makers with pointing out the
importance of addressing vehicular lead
emissions as a high environmental
priority:
• In Indonesia, where the number of
motorized vehicles more than doubled
during the 1980s, and about one third of
the vehicles are concentrated in urban
areas, vehicle emissions constitute the
main source of air pollution in cities.  A
Bank study (Ostro, 1994) suggested that
reducing ambient lead concentrations to
WHO standards could prevent more
than 60 thousand cases of hypertension,
close to 70 cases of heart attacks, and
almost 60 cases of premature mortality
annually in Jakarta.  The public health
costs of lead pollution in Jakarta were
estimated between US$ 40 and 97
million in 1990 and, as part of a
comprehensive urban environmental
program, lead phase-out measures were
recommended.
• The Philippines Environmental Sector
Study assessed the economic costs and
benefits of addressing various
environmental problems, and gave high

priority to phasing-out leaded gasoline.
The study suggested that lead levels of
0.6 g/l for premium gasoline and 0.3 g/l
for regular gasoline be drastically
reduced, and unleaded gasoline
introduced.
• In Thailand, the exposure of the
rapidly growing urban population to
lead emissions has been identified as
one of the most serious health problems
associated with environmental
pollution.  Bank reports pointed out that
almost all lead emissions originated
from motor vehicles, and estimated that
vehicular lead emissions increased by
an average rate of 9 percent between
1982 and 1992.  The average blood lead
levels of tested populations reportedly
reached about 15-27 µg/dl in Thailand,
and 40 µg/dl in Bangkok.
• The sector study on Transport Sector
Air Quality Management in the Mexico
City Area pointed out the population’s
high exposure to lead indicating the
traffic was one of the contributing
sources.  Changes in gasoline pricing
policies  (higher prices for unleaded
gasoline caused problems with
misfueling) were suggested in order to
provide incentives for consumers to buy
unleaded gasoline.
• The Middle East and North Africa
Environmental Strategy prepared with
the assistance of the Bank, estimated
that about 80-90 percent of lead
emissions originated from the use of
leaded gasoline in the countries of
North Africa and the Middle East.  The
report noted the high toll of lead
exposures on children’s intellectual
development (for example, more than 4
average IQ point loss in Cairo),
premature deaths, and heart attacks.
The study called for the phase-out of
lead from gasoline as a cost-effective
measure.

• A Bank study dealing with
environmental health problems in
Central and Eastern Europe and the
Environmental Action Programme for
Central and Eastern Europe pointed out
the priority of tackling lead emissions
from stationary and mobile sources in
the region.  The contribution of
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vehicular transport to elevated blood
lead levels of the inhabitants of several
cities has been highlighted in these
reports.  Follow-up studies managed by
the Bank assessed the impacts of lead
phase-out measures on human health,
and the feasibility and costs of reducing
lead in gasoline, highlighting the
advantages and cost-effectiveness of
these measures.

Examples of Awareness Raising

The World Bank has actively supported
governments and environmental and
other organizations in their efforts to
phase-out lead from gasoline:
• The International Workshop on
Phasing Lead Out of Gasoline hosted by
the Governments of the U.S. and Mexico
held in Washington D.C., March 14-15,
1995, was co-sponored by the World
Bank.  It was first large international
gathering devoted exclusively to
address the complex issues related to
the removal of lead from gasoline.
Government officials, industry
representatives, NGOs and international
organizations from countries from
around the world gathered and shared
their views, experiences and
achievements.
• The U.N. Council for Sustainable
Development discussed and formally
endorsed the results of the International
Workshop in a meeting on The Global
Phase-out of Leaded Gasoline on April 12,
1995 in New York, urging countries to
develop action programs to meet this
goal.
• The International Conference on Heavy
Metals and Unleaded Gasoline supported
by the World Bank and hosted by the
Government of the Slovak Republic on
September 7-8, 1995 in Banska Bystrica,
Slovak Republic addressed issues of the
hazards of heavy metals and practical
measures to phase-out lead from
gasoline in Central and Eastern Europe.
• A regional program to phase-out
lead from gasoline was initiated by the
Government of Bulgaria during the
Central and Eastern European
Environment Ministers’ Conference on

October 23-30, 1995 in Sofia, Bulgaria.
The Bank contributed to the Conference
with several publications and studies on
this issue.
• As a follow-up on the Sofia
Initiatives and in accordance with the
ongoing work in the UN Economic
Commission for Europe (UN-ECE) on
Heavy Metals under the Executive Body
of the Convention of Long-Range
Transboundary Air Pollution, the
Government of Denmark has initiated a
Task Force on the Phase-Out of Leaded
Petrol to work towards a pan-European
strategy for the lead phase-out.  The first
meeting of the Task Force was held on
November 7, 1996 in Geneva. The
World Bank is active participant of the
Task Force and its Steering Committee.
• During the Summit of the Americas
Intergovernmental Technical Experts
Meeting on the Partnership for Pollution
Prevention on November 6-8, 1995 in San
Juan, Puerto Rico, the Bank has initiated
a joint program with several other
agencies and organizations (including
the Pan-American Health Organization,
U.S. EPA, U.S. Department of Energy,
Inter-American Development Bank, the
Canadian CIDA and the Organization
of American States), to support the
preparation of National Plans for the
phase-out of leaded gasoline in Latin
America and the Caribbean.
• Under the leadership of the World
Bank, a steering committee was
established to oversee the progress of
the project on Elimination of Lead in
Gasoline in Latin America and the
Caribbean.  Results of the diagnostics
study prepared under this project and
further steps have been discussed
during the National Officials Seminar in
Santiago de Chile on September 4-6,
1996.

• During the U.N. Conference on
Human Settlements (Habitat II) held in
Istanbul, Turkey on June 3-14, 1996, the
World Bank issued a statement calling
for the global phase-out of leaded
gasoline, urging countries world-wide
to make a political commitment and
take steps to accelerate the elimination
of lead from gasoline.
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Supporting the Implementation of Lead Phase-out: The Example of Thailand

In response to evidence showing the serious health impacts of lead and other vehicular emissions in the
late 1980s, the Government of Thailand became strongly committed to address the problem.

The Bank provided support to improve air quality as part of its lending for the road sector (Third and
Fourth Highway Projects in 1990 and 1992, respectively) by assisting the Government of Thailand to
strengthen regulatory institutions, build up ambient air monitoring network, set ambient standards,
vehicle emission and fuel standards, and introduce vehicle emission testing.  The Bank was involved in
an extensive dialogue with the Thai Government about the formulation and implementation of cost-
effective policies for air quality improvement, and providing analytical support and financing for the
Government’s Action Plan to reduce air pollution.  In addition, the Bank worked closely with the key
agencies involved in developing the Government’s clean fuel standards.

The Thai Government adopted a rapid phase-out strategy:  in 1990, the maximum lead content in
gasoline was set at 0.4 grams per liter; in May 1991, unleaded gasoline was introduced; in September
1992, the maximum lead content in all gasoline was lowered to 0.15 grams per liter; and by the end of
1995, the use of lead in gasoline was banned altogether.

Government regulations to eliminate lead and to reduce the aromatic and benzene content and vapor
pressure of gasoline were part of a comprehensive program that required changes in the three refineries
of the country.  After a successful restructuring of the Bangchak Petroleum Refinery (Bangchak Oil
Refinery Restructuring Project) that enhanced production efficiency and facilitated the partial
privatization of the refinery, the Bank has provided financing for the Clean Fuels and Environmental
Improvement Project to meet the Government’s fuel quality requirements.  The deregulation of oil prices,
and removal of restrictions for private sector investments in the refinery sector in 1992 facilitated the
rapid adjustment of refineries to changing conditions.

The fuel reformulation program of the Thai Government has been very effective and resulted in
significant reductions in lead emissions.  About a year after its introduction, unleaded gasoline
increased its market share to about 18 percent, and within four years, vehicular lead emissions were
eliminated.
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