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The continued sale of only leaded gasoline in Venezuela by the state-owned
petroleum company (PDVSA) has caused significant adverse health effects for
a large segment of socicty. Despite producing and exporting unleaded gasoline,
PDVSAimports lead additives. Although the Venezuelan government has pledged
to offer unleaded gasoline for its internal market, this will not occur in the
foreseeable future and both the economic and health costs are likely to be large.

Marﬂy state-owned corporations in developing cotntries, such_as
those dealing with oil, petrochemicals, mining, water management, and
forestry, operate in sectors of high environmental impact, even when
sensibly managed. Irresponsible environmental policies within these
industries may ultimately result in social and economic problems and
hinder sustainable development. The oil industry in Venezuela provides
a case study of the environmental problems generated by a 100% state-
owned corporation, Petréleos de Venezuela, S.A. (PDVSA). Oil is Vene-
zuela’s main industry, and since 1976, when the industry was national-
ized, PDVSA nas maintained a monopoly and is the only provider of
gasoline for consumption in Venezuela. Despite possessing technologies
to eliminate the use of lead in gasoline, PDVSA has not adopted such
methods for the gasoline it sells within that country. In fact, unleaded
gasoline and additives are exported, and only leaded gasoline is avail-
able to Venezuelan consumers (Romero & Prato, 1993). The focus of this
examination will be the harmful effects of lead pollution generated by
the combustion of leaded gasoline.

Lead tetraethyl was introduced as an additive for gasoline in 1923 to
eliminate the ping or knock of four-stroke motors. However, its adverse
health effects were not adequately appreciated (Reich, 1992). Not until
1968 did researchers find that methyl tertiary butyl ether (MTBE) is a
useful substitute for tetraethyl lead that avoids introducing lead into the
atmosphere (Schmidheiny, 1992). Most countries are moving toward
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using MTBE and similar additives to produce only unleaded gasoline.
Indeed, in December 1994 at the Summit of the Americas, Central Ameri-
can leaders pledged to eliminate the use of leaded gasoline and most
other Latin American countries are moving in that direction {Finkelman,
1996; Howson, Hermandez-Avila, & Rall, 1996). Yet Venezuela seems to
provide a counter example: Lead pollution is widespread and severe,
and despite the importance of eliminating the production and sale of
leaded gasoline, the Venezuelan government has yet to take effective
measures to that end (Romero, 1992).

Lead Pollution in Venezuela

Venezuela has the highest number of automobiles per capita in Latin
America (one vehicle for every 6.71 people) and low fuel prices (averag-
ing about U.S. $0.05 per liter in 1995) (Romero and Prato, 1993; A. Romero
Sr, personal communication, April, 1996). The large and increasing
number of vehicles in circulation and the low price of fuel has resulted
in a drastic increase in the consumption of gasoline in recent years.
Despite the decline in the amount of tetraethyl lead used per liter, overall
there is an increase in the amount of lead emitted in the atmosphere
(Finkelman, 1996). Although lead is not the only contributor to lead
exposure (water pipes, lead paint, and industrial smelters are minor
sources), it represents 85% of the lead pollution sources in Venezuela. For
the 1986 to 1991 period, lead concentrations in the air of major cities in
Venezuela exceeded the United States standard in Caracas, as well as in
five other cities (University of Carabobo, 1992) (see Table 1). Beginning
in April 1992, minimum permissible levels of particulate lead in the air
were established in Venezuela. Nevertheless, because the lead content in
gasoline has not changed and automobile use has increased, it is likely
that the lead pollution problem has worsened in the last few years.

Lead in the air typically finds its way into people’s blood and can lead
to serious and costly adverse effects (Schwartz, 1994). In 1983, the first
study of lead in blood in Venezuela showed an average of 15 micrograms
per deciliter (ug/dl) for residents of Caracas and 12 pug/dl for people in
Valencia (University of Carabobo, 1987), well above the standard of 10
pg/dl set by the U.S. Centers for Disease Control (1991). In 1991, blood
lead levels were the same or slightly higher, suggesting that the lead
pollution problem worsened between 1983 and 1991. These blood level
data are based on samples taken from Venezuelans more than 12 years
old, but lead pollution is likely to affect all age groups. For example, a
study in Maracay in 1991 found that 62.75% of newborns had blood lead
levels greater than 10 pg/dl (Feo, 1991). Assuming the persons sampled
are representative of the general population, then roughly three fourths
of Venezuelans living in cities (nearly 14 million people) have blood



JIOUINE Y} WOIJ SE |[2M St SALIRIGI] JIUaPEIR [EI13A3S UIOL) 3[qE[IRAR ST PIUM “(g661) oield 2 olawoy ul paysijqnd
arem £pnys ay Jo sju=juod 3y L “(z661) [oqoqe1e] jo Ajis1aanin] oqoqeie) ap pePISIBAN A1) £q Apnjs [eyuUapIUO B WOJ) PIZIIBLILWNS 3IE BJEpP Y] PI0N

98°0C ARG 0st £91 Gl TF0'1€0°T BIDUS[EA
gLl 00'00T 0sl g6l Bl 001'9¢e [eqoislD Ueg
oWy LS 0st 601 01 098'GSF zeplQ oyend
6'LT 80¢L 04l gel 01 TL0'6TY iy e oMang
05'%2 0476 0st L9l 81 ¥88'66. Keserepy
L5'5¢ 9768 0st g8l €T £98°€9¢"1 oqreselejy
061 8528 00S 961 £l THO'P8LT SEJRIED)
8'TC €976 0s1 €91 80 PEP'STL ojawsinbreg
1rEdpz< ajduivs p/8p < apduns a5 3jduvg (1p/81i) poojg ur (cty8r) ary uonpndogd AnD
Jo a8vpusosad Jo a8muaoiag pva] aSnazay pua] a8viany

I9194L

"L661 UI s3I Ue[anzauay ag1e] jorsjue)iqeu] jo poolg al} Ui pue Iry ayj Ul pea jo S[3Ad]

436




Romero / LEADED GASOLINE IN VENEZUELA 437

levels above the U.S. standard. Of course, not all lead exposure can be
attributed to motor vehicles. Detailed modeling is required to determine
the outcome of eliminating leaded gasoline; nevertheless it is not unrea-
sonable to assume, based on the experience in the United States
(Schwartz, 1994), that there will be a substantial reduction in blood lead
levels following the elimination of leaded gasoline.

Symptoms of high blood lead levels include weakness, anemia, low
performance in work or school, memory loss, irritability, and lack of
coordination (U.S. Centers for Disease Control, 1991). All of these symp-
toms can be attributed erroneously to other causes, which may cause the
problem to be misdiagnosed. The cost of effective medical treatment for
the millions of Venezuelans affected by high blood lead levels is substan-
tial, as is the value of lost productivity and reduced cognitive ability. On
the other hand, eliminating the use of tetraethyl lead will likely raise the
cost of gasoline production. Although a formal benefit-cost analysis has
not been performed for Venezuela, studies for the United States suggest
that the benefits of eliminating leaded gasoline in Venezuela would far
exceed the costs (Reich, 1992; Schwartz, 1994).

Discussion and Summary

Why is leaded gasoline still used in Venezuela? Unleaded gasoline
and MTBE are both produced in Venezuela, whereas tetraethyl lead must
be imported. Although PDVSA has never publicly acknowledged it,
officials of that corporation who spoke to me on condition of anonymity
have confirmed that PDVSA is contractually obligated to export all the
MTBE it produces. It is difficult to understand why PDVSA would have
entered into a contract with a clause making Venezuela dependent on
leaded gasoline.' However, itis interesting to note that former high-rank-
ing PDVSA officials have acknowledged on a recently televised Venezue-
lan program that they were acting as consultants for the companies that
sell lead additives to Venezuela.?

Eliminating tetraethyl lead should cause a significant decline in air
and blood lead levels; the benefits of such an action are substantial and
almost certainly exceed any associated costs. However, reliable sources
of the Venezuelan oil industry have confirmed that all MTBE production
is committed to international markets until the year 2000. Until that year,
PDVSA will sell only leaded gasoline in Venezuela; unfortunately, the
costs of doing so will continue to build.

1. Cars manufactured in the United States, Western Europe, and Japan (the only three
sources for imported cars in Venezuela) are designed to use only unleaded gasoline, and
must have their catalytic converters removed upon arrival in Venezuela.

2. A copy of the video, Confaminacidn por plomo [Lead contamination], is available from
the author upon request.
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