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I. SUMMARY AND CONCLUSICNS

The purpose of the paper to.which this is the introduction is to
investigate the nature of the relationship between the private automobile .
and society in Latin America, The report makes no attempt to quantify
the benefits conferred by the use of the private carj these are undoubtedly
significant but their quantification is not easy. In an appendix, however,
we present a& methodology by means of which such benefits could be estimated.
But much is said about some of the undesirable features of lifestyles which
revolve around the private car. We are aware that the concentration on
the malefits and the comparative disregard of the benefits may lead the
reader to the drawing of biased conclusions, It is only fair to point this
out; we have not been able to present a more balanced picture of the ppsition
of the automobile in Latin America due to a lack of resources.

The treatment is specifically directed to the private automobile,
rather than the net being cast wider so that all motor vehicles be included.
The fundamental reason for such restriction was not to simplify the study;
in fact the need to separate out a consequence attributable to the private
car from global information on vehicle fleets tended to complicate matters,
The private car is fundamentally different -from other vehicles in that
the benefits from its use accrue largely -to the user alone. On the other
hand the benefits from buses tend to.be passed on to anyone who jumps on
board, and the fares of buses in Latin America are not such that buses
be solely a preserve of a privileged class, In the perfectly competitive
world which often surrounds bus operation in the Region, the owner of the
bus may not reap any reward other than a nothing-more-than adequate return
on his capital and energies, In the same way the benefits derived from
the services performed by trucks and vans accrue to those who consume the
products conveyed by them, rather. than any one class of persens gaining
all the reward. In some countries, such as the‘United States of America, it
may not be true that truck owners and operators do not benefit from the
distorted nature of the supply function of their industry, but in Latin -
America trucking is rarely excessively regulated (except in international
trade) and the owner gets nothing more fhan his fair return on the services
which he provides.

/But all



But all vehicles force. costs on society in various ways. They may

create congestion, they may stimulate the demand for more infrastructure,

they kill and maim their occupants and innocent bystanders, and they.

poliute the atmosphere.- Only the car results in'the benefits being -

concentrated in the hands of its owner whilst inflicting social costs on

us all, - It is clear that the benefits from car usage may be diffused-

throughout the populace, through taxation, but this rarely occurs in a

-sufficient degree, not in Latin America at any rate.

The paper is divided into six. chapters ovep.and above this introduction,

These sections are summarized as followse '

Section 11~

Section III

In section IT we present some results from. statistical analyses

qf car ownership in 27 Regional and non-Regional countries.

- in the years 19850, 1862, and 1974; appendix 1 provides
Information of the statistical analyses performed, - The -

" principle vesult from the analyses is that there exists a

tendency for all countries to become increasingly alike as

‘regards .car ownership, in thé sense that the number of cars
‘per head is more and more explicable by means of income per

‘head ‘(through-the proxy GDP per head) 'alone as time passes,

Inter-cowitry differences of social and economic structure are
becoming steadily less influential. Countries are seéemingly
tending to adopt the same kind of lifestyle, 'a focal point

of which is the private car. ‘

From 1950 to 1962 and again from 1962 to 1974, the number of .

cars owned per person. increased at given real income level,

-Thig provides evidence that not only are countries taking -
“on a similar style of living but this style is evermore

- dependent on the automobile. Further results drawn.are: the

splitting of growth in car ownership between the effect of
income growth, and a secular trend independent.of incomej; and
the derivation of income elasticities for car ownership.

In section III are presented forecasts of car ownership rates
by country in Latin America to the year 2000. Two sets of

forecast are made., The Firsgt Assumes that the annual rate

fof change



‘of change in the propensity to own a car at given real.income
per head observed from 1962 through’ 1974 will continue
henceforth. The second assumed that the factors leading to
higher'car ownership at given real income had worked themselves
‘out by 1974, B h

Section IV  In this section we investigate, in a necessarily somewhat
superfibial manner, whether automobile ownership and usage
has any contribution to make towards overall economic growth,
'In some waya it has a negative impact:‘for instance it
reduces the amount of foreign exchange which may be spend on
developmeﬁt ﬁrojects; especiélly through the need to feed
the car with gascline; furthermore the inability of many Latin
‘American families to pay cash for cars may reduce the amount 1
of, and increase thé costs of, credit for development projects;
the automobile may also have the impact of leading to an
undersirable expansion of the public Sector. On the positive
side one should count the employment provided by the industry

' of car construction and upkeép; much df whith”may otherwise
not be fully utilized in other sectors. Thesé activities also
'serve the u§éful function of raising the level of skills in
the economy. However, employment in the motor vehicle sector
in Latin America never reaches appreciable significance, and
the concentration of considerable power amongst the workers
of assembly plants can lead to undesirable economic, as well
as social, consequences.

Section V Section V traces the evolution of transportation in the cities
of the Region. The private car is only one of the revolutions
which have occurred in the cities. of Latin America in the
£ield of transportation, although it may be unique in being
the only novel mode which has made conditions worse rather
than better, although metros ﬁay be érghéd'to have the same
unfortunate characteristic in view of their alarmingly high costs.
The cities of the Region were long dominated by the tram/street~
car/bonde/tranvia. As late as 1950 in &t least one capital
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city of the Region bondes carried more people than any other

. mode. The fall.of the tranvia was very rapid. It was largely

replaced by the more flexihle motor bus, which was a very

- late ayrival in Latin America, but which since the second

world war has produced a revolution at .least:comparable with
~.; that of the private car. In Latin America, bus systems are.
very different from those of the central,coﬁntries. Rail

-systems have been important in. some cities. There has

recently been a fashion for metros, which has produced some

disillusionment, WNew ideas are being sought, one of which
could be the trolleybus, which has so far led  a somevhat

- checkered history in Latin America.

Section VI. . In.this section we analyse to what extent car ownership is
concentrated in Latin America. It is found to be highly

. concentrated in the highest income categories. The nature of

spatial economic structure of Latin America infers that

there be concentration too in the areas with the highest
demographic densities. Thus cars are concentrated where they

. cause the most environmental harmy and this harm is inflicted

on a2ll by an affluent privileged minority. .The more affluent

are found to make .excessive demands on the urban transportation
~-. ., system, on four countst:

(i). They make more trips since trip-making is positively

: correlated with income,

(ii) They make more trips since they have higher probabilities
of being car-owning, and car ownership itself leads to -
increased trip-making at any income level.

(iii) They make more of their trips by car, which is wasteful
.. in terms of road space. 7 _ o

(iv) Im Latin America the more affluent seem to concentrate

their trip-making.in the peak periods, when road space is
. especially at a premium, _ o
..The trip-making habits of the rich force inferior travel

-.conditions on .the captive users of collective transportation.
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Section VII,

- The responsible authorities have never attempted to oblige

car users’‘in congested conditions in Latin America to pay

the costs of the harm they infliet on society, even though

at least one study has been. conducted in the Region recommending
a workable scheme of so doing. - There is some recent

evidence that-ecentain cities are starting to adopt physical
methods of giving priority to bus traffic, although this seems
to usually be fostered by a concern for things other than the
nuisance- caused by the private car in terms of the congestion
it generates, But in most cities, attempts to improve
collective transportation have generally tried . to aveid
disturbing those who wish to use the private car. Thus recourse
has sometimes been made to unnecessarily expensive solutions,
such as Metro systems. . The private car is treated as a kind

of -Latin American sacred cow, which must not be tampered.with,
Section VII deals with some effects that the car has on . ..

health, through highway accidents, and air and noise pollution,

Generally,-the highways of Latin America are very much more

dangerous than those of the central countries. The reasons
why are not known for sure, but they seem to .include inferior
roads, vehicles not up to the current safety standards of |
the central countries, inexperienced drivevs, and the
preponderance of vehicle types which are inherently less safe
than others. In this respect, it should be mentiomed that it,
appears that, whilst the private car iz less.safe than the
taxi in respect to the probability of being involved in an
accident, trucks and buses are considerably more dangerous
than the private car, ,
In the central countries the evidence shows that the gasoline
powered caris by far the most liberal diffuser of possibly
toxic gases into the atmosphere, especially carbon monoxide and
nitrogen oxides, The situation is less clear in Latin America
where many buses and trucks are gasoline powered, in some

countries, and badly regulated motors are prevalent. Certainly
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" in oné capital city of the Region, the car is a relatively
“insignificant polluter compared with buses and taxis, But

“nevertheless some of the countries of the Region have been

"+ doncerned’ enough about -the pollution problem to have enacted

legiclation designed to combat the problem, Unfortunately the
“intent of the legislation has sometimes been different from
the cutcome of its application. '

Noise bollution from carg i§ not ihpbftant'compéied with that
from other vehicles. Latin ‘America seems to rather deny that
there is a probliem of noise pollution from traffic, and in any
case it is not easy ‘to visualize an effective solution were any
problem to be deemed to exist, -

1f there is an overall conclusion to be made it is that, regardless of
the benefits which the cwner of the private car reaps from its use, the
automobile if Latin America should be made responsible for the costs which
it forces upon society, preferably through pricing schemes designed to
bring user costs up to the level of the full social costs caused. The
revenues ¢ould be circulated to those who are disadvantaged, often the
colléctive’ transportation ‘rider, ' ' '

Latin America neéds a. series of benefit: cost analyses of the forms
of lifestyle which involve varying amounts of reliance on the private car.
The Region may fot be best served by the unthinking drift into the North
American consumerist way of living which revolves around the car., The car
is an increasingly expensive piece of equipment. It is at least possible
that Latin America in general never reach the levels of car ownership
currently found in even the middle income countries of Westein Europe,
largely due to the energy crisis. It may be worthwhile to start considering

what are the alternatives.
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II., POST WAR GROWTH IN CAR OWNERSHIP IN LATIN AMERICA

- In all parts of the world the most visual representation of post war
economic prosperity is théfautomobile. Latin America is no exception to
the global trend towards the car-owning consumerist society on the North
American model, Wevertheless it is still, in the main, 2 long way from
reaching this goal essentially due to higher'car prices in Latin America
than in the central countries which have lead the consumerist revolution and
the combination of lower general incomés in the Region with a more skewed
income distribution. However the désire to follow the North American
style of life seems probably even stronger in Latin America than in
countries in similar stages of development elsewhere.

In the late nineteen-forties and early nineteen fifties car ownership
levels in Latin America varied up to twenty cars per thousand persons, but
only Venezuela, Argentina and Uruguay (amongst 17 Latin American nations
analysed) had ownership rates greater than ten. In the same period car
ownership in the United States of America was over 250 per 1,000 persons
whilst the European levels ranged up to fifty. The Australian level was
around the hundred mark whilst Japan was virtually at zero. Table 1 shows
car ownership rates in 27 countries, including 17 in Latin America, in the
years 1950, 1962 and 1974.

To 1862 the percentage growth rates in-car ownership in Latin America
tended to be less than those.in.mest of the central countries., .Thus Latin
‘America.generally -fell behind in car ownership both in relative and absolute
terms, In the period from 1962 to 1974 there has been evidence in some of
the central countries that growth rates have been tailing off as the supposed
saturation level of car cwnership apprcaches. Growth rates in Latin America
have tended to be higher. But nevertheless ownership levels in Latin America
are currently-very much less than those in the central countries. In 1974
car ownership in the Latin American countries considered ranged from 5 to
eighty cars per thousand persons whilst. the corresponding figure in the
Unitaed States of America was almost 500 and in Westerﬁ Europe around 300.
Thus Latin America is not yet a mass consumer of cars, and may never be so.

In Latin America car ownership in most countries . is concentrated in the upper
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tail of the often markedly skewed income distribution. However in the

city centers of the Region there often appear to be more cars than there

are in the centers of the central countries due to the greater permissiveness
regarding the use of cars in Latin America. Latin America has as many
problems generated by cars as has Europe or North America, even though the
physical size.qf;the‘fleet in Latin America is very much less. We‘have
analysed car ownership propensities in 27 countries, including 17 in Latin
America, .in. the three evenly-spaced of 1950, 1862 and 1974.. For each year

a statistical function of the same form was calibrated relating car ownership
per head to GDP per head in constant US dJollars. The form of the function
is:

Cars per head = Saturation level of cars per head . _ (1)

1+ aYb

where Y ‘is GDP per head and a,b are constants calibrated to best fit the-
data. The functions are plotted as Figure 2-1. In contrast to some other
research of this general type the saturation level of ownership was not
determined by reasoned deduction from observation of actual ownership levels
in different places with high per capita incomé levels but rather we
calculated the equation for various saturation levels (for each year) and
chose the one which gave the best fit to the data. The resultant saturation
levels ate higher than those assumed in the few known previous -analyses
(for forécastiﬁg‘fleet-size) but: there are vdlid reasons to justify them
and in any case they will only be approached'at'income levels- that the world
will probably never attain over more than a few square meters,

Details of the statistical exercise are contained in Appendix'l. From
"it one may draw certain interesting results. We discuss these below,
“1,  Firstly the coefficient of regression (r2) increases through time 1/
thereby indicating that countries are tending to take on similar characteristics
at given income level with respect to car ownership. There are several
reasons which may be proposed to explain this. In 1950 to a significant

degree car ownership levels were distorted due to the effects and aftereffects

1/ From 0.843 in 1950 to 0.925 in 1962 to 0.977 in 1974, -
' /of the



of the second wbrlGVWEf. Certain countrles, notably thé United States of

Amerlca, were comparatlvely little affected by the war and in 1950 possessed

. ear ownersh1p levels 31gn1f1cant1y ‘above those, Whlch one would have .
expected from the functlon estlmated from thedata for all -countries., The--<-

‘European countries were obv1ously the most davastated by the war (as well

as Japan); even those not directly involved could neitheér renew nor expand
their fleets. The lLatin American naiibns did not choose to involve themselves
in the war, w1th the notable exceptlon of Brazil, but even so could not buy
vehicles from the belllgerents, which in those days were the only manufacturers
of motor vehicles (aﬁeft from Sweden). Durihg'the war some Latin American
natiohe, notably Brazil and Argentine, aceumulated reserves of foreign

exchange through selliﬁg on differed teérms goods to the nations at war.
Immediately after the war such vendor nations imported quite large quantities
of motor vehacles until the early nineteen fifties when supplies of foreign
exchange ran out and lmPOPta of cars were severely cut Yack. For example

'imports of cars to Argentina climbed from almost zero in 1945 to 31,000 in
1947, almost doublehénj‘subsequent figure. Thus Latin American nations in
general and some, such as Braz;l and" Argentlna in particular, would have

been expected to have more cars per head than one would have foreseen from
thelr 1950 per caplta income levels due to the combined effects of the

" relative 1mmun1ty from the effects of the war and the 1mportatlon of cars

in the 1mmed1ate after war period. Table 2-1 indicated that amongst the

Latln American countrles with 51gn1flcantly hlgher than expected car ownership

rates in 1950 were Bra21l Argentina, Peru, Costa Rlca, Venezuela, the o

'Domlnlcan Republic, and El Salvador.’ ' '

'On the other hand in this year “other couhtfies, such as Bolivia and
Paragﬁef, had very much lower car ownefship than one would have expected,
Both of these countries had very low pef capita income levels in this period.”’
. There seems to be a close correlation between countries with lower than -
expected car ownershlp and countries Wlth low per capita 1ncomes. Some of N
. this is probably due to the form of the statlstlcal relatlonshlp calibrated
but it is also probable that these countries had not yet entered,lnto the -
kind of lifestyle which revolves around the automocbile that had:then spread
from the United States of America into other countries of the Region,_potably“

/Table 2~1: "



OBSERVED AND ESTIMATED OVNERSHIP LEVELS BY COUNTRY FCR THE THREE YEARS CONSIDERED FOR DETAILED ARALYSIS

.v

- 10 =

Table 2-1

WITH RESPECTIVE REAL FER CAPITA DOMESTIC PRODUCT DATA

Country z1950° 21950 21962 71962z 1966 2197k Y1950 ‘Y1062 Y 1974
Argentina  1BlSHBL 13,696 29.3871 . 3L.276 .spnéz_z_su N 36,,531{ 817 L ;'95,_52 139
Bolivia 0293 . 1,9 | 19202 2008, |, WESL  Sam 21 198 293
Brazil 8581, (1200 1002157 5..96@ 35,5810 20,611 255_, 561+  636
Chile 6.5558 . . 7.12) 91459 19.943. 253711 3,628 5?_6; L ?éo R
Colombia 31910 %005 . 2.847 , 8420 LM 12267 WO M2 565
* Ecusdor -, 12070 1oh41 2:4073 . ko222 | .6;3591_ ;10422 2478/ aoo 11;5#
Paraguay 0.5957 2,147 . 2.6781 | hSSh . 67653 740, 05 313 - 3590/
Peru 349752 2:.255  9.2980. _ 9.109 17.52%5 . 18.0%8 53 f+62 550
Uruguay 19.7282 . - 15.920 . 39.8388 . 27,036 . 49.2358 36,05 886a/ 857 874c/
Venezuela 135277 .. 9:011, 33,9602  3B.5lh 782117 70,488 = 653 970 1 29%¢/
Costa Rica 509441 2,760 13.3183 3.966 28,7578  29.216 B hab 775
Dozinicen Republic 148213 .. 1.259. | bokkag 4o606 12.7684 11612 220 A5 461
E1 Salvador 2.2620 | 1.646 8:2907 5558 10.1889 ,,, 10164 %65 350 428
Gustemala 2.5628 . 1.990 74751 5.00% 11,6947 . 12.369 293 330 R
Honduras Q9358 1,280 . 247785 3,070 53726 4e795 232 251 282
Mexico 65023 . ., 50173 13,1952 16.392 35689:51 b 2906 hé6 Bak . 992
Kicaragua 1.35% . 1108 5.1923 323 15,1659 :.'11.031 | ‘2‘1_5‘_ b Me
United States 264.798% . 149,062 35106833 - 278,235 49R.296 _{»61°l+62' " 3180 3798 5178
Rustralia b3.8187 . .42.593 214.255% _’1_,23.307 ‘ 3556266!+L’ 2?5-_6#6 1 516 R 13;7 ' . 3208
Sveden 36.0553  A7.233  188.7593  20.42l.  329.526 40A.537 2127 3088 4 499
Switzerland BLBEE  59.785  117.1709  165.798  278.670 . 29842 1835 2' ’5‘91» 3 519
France 35,9400  33.811  147.862h 111,824 87,455 25791 1 3% 2002 33
United Kingdom 45,7760 A.}_s,%?.- 127,572 92348 253.676 178,608 1369 1775 | 2332
Japan 0.5139  2.983..  9.3628  29.325 . L4A.2600  174.385 %3 08 2293
Federai Republic : S e e »5 - ) - . o

of Germany 12,5612 26.158 111.7756 134,560 275,495 291,534 113  22% 3 354
Holland 13.7038 "_'zs,oo's 617077 ‘bo7e3 235024 220,087 1205 1708 2
Belgim 17166 3h.643  99.0%3 101119 255,046  272.920 132 1882 318
Noter Z = cars per 1 000 persons (observed)e . — ‘

Z = cars per 1 000 persons (synthesized),
Y = GDP per heed in US$ of 1970- }

8/ Pata point refers to 1951.

_/ Date point refers to 1971.

&f Datae point refers to 1975, /Venezuela. There
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Venezuela. There is a tendency for those countrdes with low rates of .car
ownérship in this period in relation to income also' to have.low.rates of.
urbanization, although statistical proof of association has not been'attempted.
By 1962 ‘there were fewer and less ‘marked deviations from trénd, the
regression coefficient having “increased from 0,843 in 1950 to 0,925 in
1962, And, as Table 2-2 shows; the number of-countries significantly
deviating from the éxpebted trend decreased markedly over the twelve year
period, "In Latin Ameriod, Brazil and Argentina, -both of which hadsignificantly
greater car fleets "in 1950 ‘than one would have expected from their income
lével {due to the effects and aftereffects of the war and other redsons),
severely curtailed their car imports in the period to 1962, For instance,
in the nineteen fifties imports to Argentina never'in any one year attained
hardly more than half their 1947 total, and vdried widely, as low as two
thousand in some yeais, ‘depending on‘the strictness of the regulatiéns then
current regarding importation. ‘In 1962 neither Brazil nor Argéntina had been
producing cars on any scale for-long. Avgentinian production was less than
4,000 in 1958, léss than 7,000 in 1959'but then climbed sharply to attain
close to eighty thousand in 1962, In 1962 Brazil was still producing fewer
cars ‘than was Argentina and clearly not' enough to satisfy -the'demand of
that country (at reasonable prices). Thus the extent to which both Brazil
aii@ Argentina were over trend in 1962 was less than in 1950, ' In the cases of
those countries with lower per capita income, which in 1950 were somethat
“isolated still from thé pursuance of the North American style of consumer -
society, such as Bolivia, Paraguay and Honduras, by 1962 were approaching
the expected values for their income range from below. ' Theip relatively
rapid growth in car 6wnersﬁip may -have had something to do with the growth
in the amount of usable infrastructure, the construction of which is to some
~ extent an indication of the goal of a consumerist lifestyle.’
By 1974 the regression coefficient had increased to 0.977 and most
of the 27 countries considered had aovnership levels within about 14% of
the expected,lég may be deduced from Table 2-2., By this year the industries
of Brazil and Argentina were producing relatively efficiently and were able
to keep supplied their home markets. <Chile, which in 1962 was“signifibaﬁtiy

below trend due to difficulties of importing cars due to foreign exchange

/crises, was
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crises, was producing cars domestically by 1974.. Also this country had
suffered a setback in economic growth which had tended to bring its income
" level:into line with its car.ownership level., Uruguay had.a relatively high
ownership level in relation to- income due to the same cause, in part at
least, @s had the Umited Kingdom outside.the Region.l/ In these two latter
countries the relatively even income distribution may have played a part in
explaining ownership levels. . Ecuador was below the .trend to a noticeable
“degree due probably to the fact that car acquisition had not managed to catch
up with the recent boom in that country brought about by its exploitation of
its petroleum reserves and the rise in the international oil price of 1973.
2.,.. The second interesting result from the calibration of the functions
is the increase in ownership at constant real income as time passes., Note ..
too that the saturation rate is .800 cars per 1,000:persens in 1950 but . .
900 in each of the two subsequent years. The reasons for the higher propensity
to own cars at fixed real income are the following: o

(i) In general there was a tendency for car prices to fall throughout
the period. . This was certainly true in the central countries due to increasing
scale economies. In Latin America too, for those countries which currently
produce cars one may observe a tendency for, at first, real car,ﬁrices to
fall in the immediate postewar period. Then exchange crises caused.the
‘elevation of import duties-(and other barriers affecting prices), partially
to stimulate the production of cars locally. The local production had to be
able to sell at less than the price of the imported product, thus the arrival
on the local market of the first domestic vehicles resulted in a fall in-.
prices. Increasing scale economies and competition steadily lowered prices;
for instance real prices of cars in Argentina fell continually (frqmlﬁery ‘ '
high level)} from 1960 through.1S72. Furthermoré, with the development of
car ownership, used car prices-tend to fall, which in turn stimulated ownership
amongst those who cannot afford a.new car. _

{ii) There was probably a like fall in car operating costs. -Crude
petroleum prices.fell continuously from the early 1950s to 1973, An

1/ Also theSe cotmtries in 1974 had a'relatively high number of. cars
bought in earlier years.when their. income levels were little less, ,

/increasing car
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increasing car fleet size brings with it economies of scale in.maintenance.
In Brazil there must have been a significant reduction in_maiﬁtenance costs
due to the spread of cars such as the VW Beetle, the Auto;Unién DKW, and
the Renault Dauphin in place of the previous collection of elderly cars
from the United States and elsewhere. Throughout the.periqdréntervals
between maintenance and oil changes increased.

(iii) Until 1974 one may discern a policy of providing ibf the car
rather than limiting its use. For instance urban freeway construction
continued apace in many cities such as Caracas and Rio de Janeiro, Brasilia's
transporfation sfstém was an attempt to provide enough road space to meet
the demand for ‘car use. On the other hand serious attempts to limit car
usage even in the centgrs of the largest cities are very recent, and
sometimes are yef-to:cqme. Were there to have been a poliocy of contrelling
car usage it is possibié that ownership would have been affected. However,
outside the Region such control started much earlier, i L

(iv) 1In the central countries quality of collective transportation .
generally declined throughout the period, This could haﬁe affectgd car
ownership, especially the ownership of second cars, In Latin America the
situation is less clear, and the levels ofhaccessibility by public
transportation may not have fallen much, if at all, in the o&erall Sense. .
But the events in the central couhtries would have affected the .equations
anyway.

{(v) The change iﬁ lifesfyles so that a car is thought upoh”as a
necessary article of consumption rather than a foreign object.fhgt,is seen
on the streets rather than parked in front of one's_home.. The older ’
generations may not have considered the possibility of learning fo drive._
Their lifestyles were adapted so that they had no cause to need a car.
Constantly throughout the period the gaining of a 1icence_;o_driye became
as much a part of a child's education (in the central countries which |
influence the form of the calibrated equations) as learming how to use an
escalator or switch on a television. City patterns changed so that residential
densities fell and collective transportation services déclined in quality.
as more and more of the local population owned cars thereby stimulating others

to do the same. In some countries it became steadily more easy to. shop by

Jcar and
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car and steadily more difficult to shop on foot or by bus, In Latin.
America through the media of the.cirema and television the way of life
of the central countries became more well-known and pictured as the goal
to be-attained.

‘It is probable that the change in lifestyles in favour of those which
revolve around the private car was the main contributant to the upward
movement of the calibrated function throughout the period covered,

_ Table 2-2
HUMBER OF COﬂVTRiES‘RECOGVI?ED IN TFE;CALIBRATIOﬁiOF THE EQUATIONS TO EXPLAIN

CAR OWNERSHIP AS A FUNCTION -OF INCOME WHICH DEVIATED FROM THE TRENDS IN
THE THREE YEARS CONSIDERED, 1950, 1962 AND 1974

Number of countries correspond-
Degree of deviation ) ) o ing to the category in:

1950 . 1962 1974

Very much lower ownership than trend:a/ 6 . 2 0
2
I

15

Considerably less ownership than trend b/ 2
Somewhat less ownership than trend.g/' 1
No difference from trend d/ e 4
Somewhat higher ownership.than trend e/ 5
Considérably higher ownership than trend £/ - 6

3

oM & O N E

Very much. higher ownership than trend g/

Source: Annex 1.

a/ Minus 50% and less,-

b/ Minus 25% to minus 50%,
¢/ Minus 13% to minus 25%.
4/ Plus 15% to minus 13%., -
ef Plus 33% to. plus 15%. . .
£/ Plus 100% to plus 33%,
g/ Plus 100% and more.

3. Thlrdly, one may manlpulate the calibrated equatlons to derive the
elasticity of per caplta car ownershlp with respect to per capita real

income for each of the three years, in thzs way der1v1ng further 1nterest1ng

/results, In
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results. In the derivation of the elasticities, as Appendix 1 explains,
we have considered that as a country increases its per capita income

it does not change its dembgraphic'Strucfﬁre;'so as to concentrate solely
on the effect of 1ncome. (As a clarlfzcatlon of thzs latter po;nt,
countr;es w1th lcwer per caplta income generally have lower percentage

of persons of such an age that they be 11ke1y to own a car than: countries
with hlgher incomes. But we have assumed that as a country which presently
has a demographic structure of "x" gets richer it maintains this same
demographic structure rather than take on.the structure of countries
which are currently richer than it is now,) Table 2«3 details the
elasticities derived,

In each year the elasticity first rises and then falls as income per
capita increases., At low income levels a.rise in incomes is insufficient
to bring many people into the car-owning .range regardless of the income™
distribution. After the peak interaction.has been attained the elasticity
steadily declines as extra income is spent on other things due to the
increasing probability that a family already own a car. The income at
which the relationship between car ownership and income falls below -
proportionality is about US$ 5,750 (in 1970 dollars) in 1950 but only
US$ 3,900 in 1974, ELlasticities generally fall through time at fixed
income level, Thus.one would conclude that as time passes (over the period
considered) . the propensity to own a car at any given income level rises '
but that the impact.on car acquisition .of changes in incoeme falls,

1

/Table 2-3
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~.Table 2=3 - - R

THE ELASTICITY OF CAR OWNERSHIP WITH'RESPECT TO INCOME (APPROXIMATED RBY
GDP) BOTH EXPRESSED IN. PER.CAPITA TERMS.IN. 1950, 1862 AND 1974 AT
VARYING PER CAPITA INCOWE LEVELS

Income per capita in ©+ __ Elasticity of car ownership in:

US dollars ef 1970 1350 R 1962 . 1974
200 ER 1.72 T .. 1.61 - S 1.63
500 ST ‘ 1.73 1.62 o 1,64
750 S et : 1,72 1.61- S 1aB2

1 000 e ' e 1.71 _ oo 1459 - 1.59

1l 500 1,87 1.52. .. 1,50

2 000 PR . e S 33:5 B ER B R L

3 000 Cr RS oo La2T L . 118

4 000 : . oo Re280 o s o2 1,09 -0.98

5 000 . ' . Y 1200 o 0 0,92 - -5 . . 0,80

6 000 L 0496 - n.ic -0,78 - - 0,65

Source: Annex 1,°° . S -

4. Fourthly, oné may use the calibrated functions .to partition. growth
in car ownership into that part for which income growth is responsible

and that part which iz due to the increase through time in the propensity .
to own cars at given fixed income level. There are two ways to do’this.,
Once one has assumed a growth (or fall) in per capita income from cne year
to another (e.g.,from 1962 to 1974) one may derive the time effect by
moving from one curve to the other at fixed income and then estimate the
income effect by moving along the latter curve from the initial income to
the subsequent one. Alternatively one may first move along the curve for
the initial year and then switch curves at the income level of the subsequent
year, We used the first method to determine, for each country and from

each possible starting year, i.e., 1250 and 1962, the part of the expected ;/

1/ I.e.,assuning that it be exactly on the curve, with car ownership
corresponding to the observed income data for each year.

/change in
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change in car ownership which one may be attributed to non-monetary
factors which evolve through time and the part due to income growth.
In general the conclusions are that ffom 1950 to 1962 the greater part of
the growth in car 6wﬁership in Latin America was due to the influence
of time (and more fundamentally change in lifestyle, etc.) whilst in the
central countries the opposite was true, i.e.,income being the more
important influence. The latter result was even more valid for the
central countries between 13962 and 1974, Between the latter two years
th; growth in car ownership in Latin America too was essentially due to
the effect of income. The exceptional case is thus Latin America betweén
1950 and‘1962.gj ,Thislindicates that perhaps the change in lifestyles‘in
favour of consumerism on the North American style in this eablier period
in Latin America had a fundamental impact on the growth in c¢ar ownership.
The calibrated equations, apart from permitting a greater insight
into the determinants of car ownership in Latin America during the post-war

period, alsc may be used to predict car ownership into the future,

1/ Table 2=-4 shows the results of the exercise to partition growth in
car ownership by causant factor.

/Table 2=t
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Table 2=k SR e

TO 'SHOW TIME AND INCOME COMPONENTS OF OWNERSHIP GROWTH a/
-1950-1962 AND 1962-1974 BY COUNTRY AND COMPARISON OF
TOTAL ESTIMATED CHANGES WITH OBSERVED CHANGES .

1950-1962 . «% Bster - 1862-1974 - % Est.
Coun- Observed Estimated  Growth = Observed Estimated  Growth .
oy ownership ownership _ due to ownership ownership due to
growth'  growth Time In- growth =~ growth  Time Ine--

: , core ; . .. come
RA 10 833 ~ 17.579 64 . -3 - 49.057 51.541° 18 82
BOL 1291 .0 7389 186  -8§ 03130 . - 2 698 17 B3
BR 5 958 ‘4670 30 70 14 B51 24 765 11 89
RCH 2 590 127822 49 51 14 685 14 .225 39 61
co 4 652 5 328 _ 57 43 .9 347 6 271 25 75
EQ 1 200 2 781 55 45 9° 199 3943 7 18 82
PY 2 082 2:807 - 91 9 .. 285 - &k 087 - Lu3- 57
PE 5 323 6 854 34 66 8 930 g8 226 .29, 71
) 20 131 11110 115 -157 g 017 9 380 87 13
YV .20 433 - 2% .503 - 54 - 4B 36 954 - hh 252 26 74
CR 7 374 7 226 38 62 19 251 15 440 15 85
DOM 2 628 3 347 b1 59 7 005 8 310 18 82
SAL €& 029 3 912 Wi 56 4 B06 1l 898 33 67
GCA L4 892 3 014 68 32 7 385 4 220 18 82
HON 1l 843 1 790 77 23 1 726 2 595 vy 53
MEX & 693 11 220 43 57 28 514 22 648 16 84
NIC 3 84O 3 214 38 62 6 709 9 974 17 83
USA 86 885 129 153 56 Ly 183 227 140 613 32 68
AUS 120 u38 85 714 34 66 147.539 1u: 010 23 77
8 152 704 133 187 34 313] 194 1186 134 767 26 74
CH 85 854 106 013 35 65 132 buy 156. 489 32 68
F 111 942 78.023 31 69 183 958 138 574 17 83
GB 81 796 56 911 Ll 56 86 351 126.104 30 70
SAP 8 851 26 342 11 89 a5 030 134,897 6 g4
D 99 217 108 402 18 82 156 974 163 720 23 77
NL 48 004 58 777 35 65 143 204 171 416 17 83

B 67 319 66 776 36 &4 171 501 156 010 - 16 84

a/ Cars per 1,000 people.

/Figure 2-1
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Figure 2,1
FOR 1950, 1962 AND 1974 CALITCRATED FUNCTIONS GIVING CARS PER 1000
PERSONS FROM GDP PER CAPITA SHOWN TOGETHER WITH DATA POINTS

~Cars per 1000
persons

p IO RS AU S S SO

2000 3000 E 4000 5000 6000

Y = GDP per capita in US$ dollars of 1970

/II1, THE



- 20 -

II3, THE EXPECTED GROWTH IN THE LATIN AﬁERICAN CAR FLEET

The forecasting of the size of the car fleet of Latin America at
the present moment is difficult, if not impossible; There is unlikely to
be as much growth per annum in the world ecomomy in the years to 2000 as
there has been in the years since 1950. However, even supposing future
growth rates (income effects) there must be considered the petroleum
problem {price effect). Some countries in the Region are already taking
steps not just to cut back the use of each car but also the level of car
ownership. Brazil is a notable example where credit repayment for car
purchases must now be made over only 12 months whilst not long ago one
could repay over 24 months and before that 36. Brazil is also attempting
to develop its own renewable supplies of liquid fuel energy: one may pay
back a loan to buy & car which runs on alcohol over 36 months. But there
are doubts about the economiec viability of the country to produce large
guantities of alcohol in the long run. One may surmise that due to the
energy crisis car ownership in Latin America will never attain the levels
of today in the central countries unless electric cars become viable and
safe and cheap means of providing electrical energy be developed. Even so
one wonders whether there would be‘enough resources of rubber, lead, and
other materials (and enough energy‘for‘fheir processing) to go round. On
the other hand there is much scope for increasing the energy and materials
efficiency of some cars currently made in Latin America. One could obtain
two modern cars from the resources tied up in many of the older cars still
circulating in countries such as Uruguay, Chile and Argentina,

However it is not likely that the steady reduction in car acquisition
and upkeep costs of the period to 1973 continue into the future. Also
the movement of Latin America into the kind of lifestyle which depends on
the automobile already has occurredand the movement itself -can givg no
further growth in ownership. | '

Moreover it is even possible that the upward movement in the car
ownership curve as witnessed by Figure 2-1 may even be reversed in the
future. In these times of so much uncertainty it is impossible to be

confident in any assertion that one cares to make. Nevertheless we have

/made two
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made two alternative projections of car ownership by country in Latin
America, for the years 1980, 1990 and 2000. The first set of estimates
refer to the (probably optimistic) assumption that the rate of change
in the equation parameters from 1962 to 1974 continues into the future.
This implies that the evolution of lifestyles, chdngé in car prices,
- movements in perceptions of operating costs, evolution of tﬁe income
distribution and . so on, all continue to move at the same annual rate as
they have .done from 1962 to 1974, The second set of estimates deal with
the (probably more realistic) case in which the 1974 equation holds good
up to the year 2000. The forecasts are reproduced in Table 3-l..

Under the former assumption the European level of car ownership of
- the mid 1970s would be attained by 2000 in Argentina, Venezuela, Brazil,
Costa Rica and Mexico. Were the latter assumption to be the true one

such levels would only have been reached by Argentina and Venezuela.

/Table 3-1.
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Table =1

ESTIMATED CAR OWNERSHIP PER HEAD-B-I IN SOME LATIN AMERICAN COUNTRIES TO 2000 L

-+~ GOP estimated per hend
Coumtry (in U3} of 1970)
- 1960 1950 2000 - 21980 ‘ZAB0 2 2000 % 1980 . %1990 Z: 2000

Conservative forecast . - ™rend" forecast

Argentina T1473° 2058 - 2876  B7.451  I41.828  219.278 90315 195.633  291.0%7
Bolivia ' T 356 W95 685 - 6.616 11:614 . 20,085 7.581 - 16.777  :. 37,007
Brazil 799 1255 T 1965 ¢ bh.A93  -.7W5.765  133.600 k8.980 - 101,461  217.171
Colombia : 669" - TE90 1185 18.449 ¢ 31,372 Sl.hlh 21,58l 4Bl 95,410
Costa Rica obg Tt 1-517- @40k - - 39,960 - B3.269 . 162,034 .4B.6AS 117,714 265,796
Chile ‘885 - 1 028 R - : T 22.143 TB5.276. - - 53,101 26,834 55,248 104.196
Ecuador ' 535 797 - 1180 ° 10,738 .. 23,964 - 48.205 12.701 26,080 . 89,994
El Salvedor oW ser 722 0 12,163 . 17,061 . -29.873 13,834 24,360 . h3.465
Guatemala ©os50 | 683 - Bh9 T 14,889 21477 30,806 17,052 . 3l.033°  .56.605
Honduras 302 311 B4 5.944 7.126 B.533 6.660 9,844 14,897
Mexico 1071 1480 205 13,.268 84259 134,783 48,721 109,196  218.0%
Ricaregua 493 631 808 17.037 23,436 32,937 18,817 3.787 56576
Paraguay 508 689 935 12,441 20,856 34,499 15.249 31.124 64,185
Peru 613 792 1 024 18.684 28,565 43,305 21,361 a2 78,889
Deminicen Republic 528 4 1050 15,644 26,471 45,086 17.652 37,402 80,656
Uruguay | 37 - 995 1056 53,479 57,517 61.892 59.137 76.576 101,303

Venezuela 1 53% 24 2 991 49,013 155,360 284,579 111.415 210,891 351.357

Notes: GDP per cepita forecast derived from GDP projections to 2000 of the Centro de Proyecciones Econémicas of CEPAL,
using “head™ forecasts 1980-2000 rather than bigh alternatives, and population projections from "Boletin
Demografico®, afio XI, N? 22 de CELADE,

= estimated per 1 000 persons.

_a_/ Car owmership.

/IV. SOME
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- IV, . SOME MACRO-ECONOMIC CONSEQUENCES. OF: AUTOMOBILE .
. ACQUISITION AND USAGE IN LATIN AMERICA

In the subsequent'chapters of this_paper We_sﬁall develop arguments
which infer that in Latin Americarautomobile usage has various regressive
characteristics with regards to the dlstrlbutlon of welfare, i.e., the '
benefits from the automobile accrue to the rlcher members of society who,
in the accrual of such benefits, inflict costs on society in general, both
themselves. and the poorer majority of the population, for which they are
often not held responsible. Such 1mp11cat10ns are generally unde51rable.
However it is poss;ble that there ave effects of the private automoblle,
not directly concerned w1th the dlstrlbutlon of income, which so stimulate
the generation of wealth by the nation that any such undesirable 1mpllcatlohs
be at. least partly compensated._ We shall consider two of these such
economic effects in some detail, these being the effect of the automobile .
on employment and its 1mpact on the balance of trade of the country.

But, beyond this, there are other ram1f1cat10ns of automobile usage'
and ownership about which comment should be made, even if lack of the
chance to make a detailed 1nvest1gat10n prohlblts that there be anythlng
better than a conceptual 1ntroductlon of them.

The automobile has an impact on the f1nanc1al markets of countrles

through the need of many potential car owners to borrow money were they to
realize their dream of car ownership. In Latin Amerlca cars are expen31ve
in comparison with incomes; thus the proportion of car buyers who must
resort to borrowing funds is probably higher than in the central countrles
vwhere prices are usually lower and incomes, on average hlgher. The |
existence of the automoblle stimulates demand for financial resources by
families; were'a famxly-to rule out the p0551b1¢1ty of‘buylng a car ‘it
would probably 1ncrease its purchases of less durable items which would

not have such a requlrement for finarcing. The demand for funds would tend
to push up 1nterest rates and increase the returns to he who has capital!

to 1nVest, and ralslng the total amount invested, Furthermore the demand
for finance for car acquisition probably diverts funds from other investments

which may have hlgher {or lower) soc1a1 prlorlty.

/Increasing ownership
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Increasing ownership and, more so, usage of private cars probably

generates a greater demand for public spending. ’ﬁany'transportation

facilities are constructed in Latin America as a result of, arguably,
biased evaluation exerc1ses, others ‘are constructe& 31nce the social
benefits which would accrue froth them exceed theil social costs. Thesé '~
s&m%amthswmﬂyd%w%h.Bmwwemwembem%wcwumw”
there would be a lesser demand for 1nfrastructure provided at public
expense.' Were a famlly not to buy a cal, it may decide to allocate ‘the
funds thereby made avallable to a color telev151on set, an exten31on to
the famlly home, or’ a ‘vacation. The color telev131ons would stimulate the
demand for those servzces whlch prOV1de color telev151on programs, which
serv1ees are usually prov1ded by the prlvate sector' ‘the extension to the
home would also generally involve constructlon serV1ces prov1ded by the '
private eector' and the vacatlon need not requlre smgnlflcant intervention
from the.public authorltles. The stzmulus that the car probably glves to
the activities of the publlc sector through the llnked ‘demand for
1nfrastructure (and also pollce services, control of license’ lssue, etCe,
provided at a publlc expense) 1s not necessarlly either a bad- thlng nor
a good thlng. in practlce howeVer, the expanslon of the publ1c sector in
Latin America has not always been neutral;’ it ‘may stiflate inflation,
and the raxslng of revenue to flnanee capltal works may be’ such .that .
economlc efflClency suffer. ' ' R '

The generatlon ‘of wealth may be fostered through the OWnershlp of a
car belng seen as a’ goal to be reached even at the cost of working long
hours spendlng the evenlng hours study:.ncr etc.' The automobile may be

unlque in such stlmulatlon of human effort,
l.. The impact of the prlvate automoblle on employment
in Latln America

. In a fully employed economy the use of manbower le'a‘cost and not
a benefit. The stlmulatlon of an industry 1nten51ve in its requlrement
for labour implies, under such c1rcumstanCes,=that labour must be dlverted\
from the production of other goods and services. The labour cost of the
. new industry would be the reduption in theivalue;of such other goods and

services through the transfer of labour resources to it.

/However, there
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However, there is little evidence in the current economic condition
of the world that any country genuinely considers employment as a cost
in the way that the theory of the fully employed economy would dictate,
but rather it is considered that the foregone production due to the
establishment of a new-industrial activity be small and, moreover, that
to be employed is a basic human right. Even in the cases of .such fully
employed economies as Japan, governments go to considerable lengths to
maintain employment in industries (such as shipbuilding) which suffer from
reductions in orders by one means or another, maybe subsidized financing,
public sector orders, or incentives to build for stock.

In recent years in the United States, Canada and Western Europe
governments have gone to considerable lengths both to gain new automotive
sector investment, and to maintain such investment as already exists.
Specific examples of such involvement include: _ _

(i) A contest between Puerto Rico, Eire and Northern Ireland to
be selected as the site of the assembly plant for the Delorean Car Company,
This was "won" at high cost in terms of effective subsidy by Northern Ireland,

(ii) A contest between several United States' states to be chosen
as the location of the Volkswagen assembly plant. This was "won" by
Pennsylvania through the offer of providing infrastructure, etc.

. (iii) ‘A competition between several European countries involving
Prance, Portugal, Austvia and maybe others, to be selected as the host
nation of a new Ford assembly plant. It had been quoted in-the press
that such was the desire to be selected as the site for this plant, that the.
President of France spoke personally with Henry Ford offering grants and
loans to the value of '1/4 of the minimum investment cost of a billion US
dollars so that the plant be established in the depressed region of
Lorraine. - (The Ford company decided finally not to construct the envisioned
plant.) .

~{iv) +In a like manner to (iii} the Ford company was persuaded to
locate a factory for -the.production of engines for its new world car, the
Erika, in Wales only after Mr. Henry Ford spoke with the British Prime

Minis ter,

/Behind all
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Behind all .of “these and other similar ‘competitions, employment was
probably thé main primer mover (rather than.the balance of trade impact,
etc.}. - If such competitions are entered into by the governments of the
central countries one would scarcely expecf anySlesser‘intere§t=from
" their counterparts in Latin America, where any opportunity costs through
resource divérsion would tend to'be less. 'One recent example of a similar .
contest in Latin America was the competition between the Brazilian states
of Rio de Janeiro (Guanabara), Sao Paulo, and Minas Gerais to be selected
by the FIAT company for the center-of its Brazilian operations. This
contest was won by Minas ‘Gerais, again-at great ¢ost in-terms of financing,
tax advantages, etc. e s Co

‘Thus, there is clear evidénce all over the world that, in the case
of the automotive séctor at least, employment generation is seen as a
benefit and not a cost., Even in those few cases where a government has
taken -steps to reduce the size of the national -car production. gector, the
need to provide employlient still enters into the -argument. . In Chile, for
‘example, arguments wére lodged by the proponents of the early 1979" -
government-sponsored scheme to reduce tariff duties on car imports that
the incentive thereby given to car ownership and usage would more than
compensate for the veduction in‘employment in the assembly plants,

‘The motor vehicle provides employment in various activities, which
may be conservatively enumerated as vehicle fabrication, the production of

components for such vehicles, the part of more basic "industries which
input to the latter, selling and aftersales service, and repair and other
garage services., Ovér and a@bove these activities other sectors ave
dependent 6h thé accessitility afforded by the automobile, such as hotels
and supermarkets; Excluding the latter indivectly affected sectors it appears
that in’ the mdin central countries employment in the activities concerned
with motor vehicle production (embracing both cars and other vehicles).
involves around 5% of the labour force, In the German FR and Ttaly the
rate ‘exceeds 5 1/2%, whilst in Britain, Spain and the United States the
rate is léss ‘than 5%, Table 4,1 details’ the proportion of -the-labour .
force of certain central countries engaged in activities directly related.

to the motor vehicle,

/Comparable information



- 27 -

Comparable information for the countries of the Region is nmot . ...
available in a ‘relizble manner. The employment statistics for even the
advanced countries of the Region often seem to be affected by under-
reporting. However, we have found it possible to synthesize comparable
estimates for some countries of the Region by assessing the employment
related to the ‘motor -vehicle in a selected central country, France, and
expressing each .component of the total as a ratio of.the most appropriate
independent variable of which estimates are.available for the countries
of the Region, for instance .wehicle production and fleet size. One
commercial vehicle. was counted as being equivalent to three cars. The
‘ratios were applied to- the independent variables forr the Latin American
countries considered, the resultant indicated level of employment being
calibrated so as to correspond to an estimate.available for Brazil by more
direct -calculations., The calibration involved the modification of the
initial estimated level of ,employment by the ratio .of GDP per head in
france to GDP head in the country being analysed raised to an expopent,
so as to approximately recognize that thase countries with lower GDP per -
head are likely to employ more labour intemsive means of production. The
resultant estimates are shown also in Table 4-1, - It is indicated that in no
Latin American country does employment in automotive related activities - -
exceed 4% of the labour force, Brazil having.the highest proportion, 3.9%,
which is, however, quite close to the equivalents in some central countries,
especially those which are at lower stages df’development-(such as Spain)s..-.
or are net importers of motor vehicles {such as:‘the United States and
United Kingdom)., In coumtries with no local productive:capacity the
percentage of the labour force engaged in automotive activities is less
than one, :

The primary matter of interest in the present paper is the prlvate
automobile rather than the motor vehicle in general. Thus we have considered
two countries for the estimation of ihe amount of employment attributable
to the prlvate car, one with the most developed motor vehicle industry in
the Region and the other typical of countries at the opposite extreme which
have no local production capability.  The clioidé of countries was determined

by the availability of information at the detailed level from employment

/surveys., For
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surveys. :For ‘each country, by the most appropriate means available, we
took :each category of eémployment related.with-the-automobile and split
the total employment in -the category into the pant accounted for by the
car and the part accounted for by trucks, .buses, etc., though partitioning
via ratios, isuch as the -amount of tyre wear attributable to the car to the
total.amgunt of tyre wear, of appropriate independent variables which may .
approximately reflect the corresponding ratios of employment. Finally,
there had to be considerable adjustments to the total amounts of employment
related to the automobile estimated in- this way so- that: total employment
by broad sector («industry,. commerce, and services-) as measured in the
employment censi be equal 'to similar estimates from population censi.
(It is not known fully ‘why the information from the employment .censi should
generally be under-reported; probable reasons include the non--coverage
of small firms and the-informdl sector, and the reluctance of companies to
disclose information which could be disadvantageous to them, ) Finally =~
some hitherto excluded categories of employment were added ih;gj "It was
estimated in  this manner that in Brazil in the year 1970, slightly in excess
of half of one million persons were employed in activities:connected with
the: private car. .This represents come 2% of the economically active
population of Brazil in this vear. :The procedure:was simplified in- the
case of Guatemala, for which country: it was estimated that as little as -
0.83% of the economically active population was engaged in activities
connected with the private car.2/

One may conclude that in few cases is the contribution to employment
of the private automobile in the countries of the Region so significant -
that the overall: level of economic activity would be markedly affected

were, for any reason, the use of the automobile to be restricted in any way.

1/ - Certain other categories of employment, such as government officials
. .concerned with the private car, and highway.police, were still excluded
' from the estimates, which are thus conservative. '
2/ ° Note that this estimate is not comparable with that shown in table 4,1
" -which is anyway only a rough estimate; for instance the estimate quoted
on this page includes employment in a part of the hotel sector.. .

‘/Governments could
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Covernments could invoke policies to transfer at least part of such
employment to other activities if; for an&-reason, there should be a
cutback in employment in activities connected with the private automobile.
Nevertheless, the employment offered by the private automobile in‘Latin
America does perform an undéniable economic and social function. Although
the assembly of vehicles- themselves is capital intensive, especially
when produc¢tion is on the scale of Brazil, and even Argentina, there are
many subsidiary activities.which enable the wealth of the car owhér to
generate employment to those less fortunate. * At the lowest level the car
gives some income to persong who. pavk, mind, and wash cars, which activities
have disappeared- from the central. countries (if they ever existed in the
first place) whilst sebvice stations, maintenance and repair garages,
hotels, etc., all provide employment opportunities and often have further
social value in the training afforded to the workers so occupied in
technical and other operations which contribute to-economic development.

On the other hand the -employment generated by the automobile may
have upsetting social consequences, which may have economic ramifications. .
The employees of assembly plants often receive very high wages by the
standards of similarly skilled workers in other activities. In Brazil in -
13870 the mean wage of those employed in the f£abricatieon of road motor
vehicles was more than double that in the industrial sector generally,
and almost four times as much as the mean in the commercial sector.
Increasingly the employeezs of such plants are using their bargaining power
to extract from their foreign controlled employers considerable wage increases
made possible, in some cases, by the good profits that their employers
may make frem the protected industrial activity in which they operate.
The industrial unrest thereby engendered may raise wage levels generally
in’ other engineering industries, and indeed other sectors, which could
raise wages above: their marginal revenue product, thereby possibly lowering

the total volume of.employment, and-value of production, :

/2. The
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2., The impact of the private automobile on the balance .
. of trade in lLatin America

. »‘Congiderations of foreign’ exchange were influential in the decisiens -
made by certain countries of the Region to initiate the total preduction
of motor vehicles.l/ In Brazil, for:example, the heavy drain that the
importation of motor vehicles wes having on-the trade balance of the
country, and its contribution to the exhaustion of reserves of foreign
exchange by the.beginning of.the nineteen fifties, were. the prim¢ movers -
behind the first steps toward the. development of large scale automotive
production. ' -On the. other hand, recently,. in some countries of the Region,-
"{Chile and Argentina), the artificial development of motor vehicle assembly
has been . to soie extent associated with economic models acredited -as
having adverse -effects on trading performance through. the diversion of :
human and capital resources away ‘from those activities in which the country
has comparative. advantages.'

As in the'case of employment, the estimation of. the true:impact of
the automobile onthe balance of trade: {let alone the more complicated
problem of the balance of payments) is impossible without the availability
of a calibvated inter-sectorial model of the -economy, together with
detailed information about the  structure of consumer spending -and- automobile
industry  cost structure. Some of the impacts which could hardly be
estimated in any other way. include:

(i) Car usage either.causes a fall in petroleum exports or a rise
in petroleum imports. ‘

(ii)" The requirement of gasoline by automobile users, in most
countries, entails that more revenue be transferred to the government.
through sales-type -taxes than would be the case were the resources of the
consumer to be spent on other goods and services (which usually bear lower
rates of taxation).  The government would only by coincidence use the
funds transferred to. it to affect the trade balancé in the same way as

would have occurred were they to remain in private hands.

1/ In other countries, other factors may have been at least equally
important, such as economic nationalism.

/(iii) Car



(iii) -Car .operation.iconsumes parts, which may be imported, or may
consume resources that.might otherwise be devoted to exportation.

(iv) -Car. acquisition either implies that the vehicle be imperted
or that parts would have to be imported and assembled‘with resources
that could otherwise have been partially assigned to exportation, *!

" (v} Uere there to be a local vehicle produ¢tion industry.it may be

feasible to generdte exports at low marginal costs.

(vi)  Car aséembly‘operations, as“we have seen above, tend to pay
high wages, ‘and be instrumental in spredding higher wages through to a
privileged sub=section of the labour force, --This has effects on the overall
propensity to import. | ' ' '

We have been unable to even consider the use of models of the
required degree of sophistication that these ‘and.other relevant impacts
be internalized in our calculation. But we Have made some tentative
moves towards the estimation of the proportion of both imports and -
exports .of certain countries which may be attributed to the private car,
The results are necessarily not a fair‘reflection of the overall impact
of the automcbile on the balance of .trade.

. The estimation of the part of the total import bill due to the

- private automobile is the more complicated,  The basic procedure was
firstly to tabulate from the annuals of international trade the. total
amounts of those imports in categories which may be assignable in part
to the private car. Then these totals were partitioned into 'the part
accounted for by the private car and the part accounted for by other
vehicle types, and other, non-automotive, uses, In the case of imports
of crude petroleum, for instance, this partitioning routine involved the
estimation of the proportion of c¢rude refined ifto gasoline, and into the
various other products derived from each barrel -of petroleum, Each product
was assigned an international market value and the proportion of the: total '
import bill due to gascline was caleulated as the market value of the
fraction refined into gasoline relative to the total market value of other .
refined products., Finally there had to be an adjustment to reflect that
private cars consume conly a proportion of gasoline, some being used for

taxis, some being exported, etc. . The calculations were performed for

/Brazil and
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Bragil and. Nicaragua, using the year 1976 in'both cases, ” It was found
that in the case of Brazil 9,62% of the import bill was attributable to
the private automobile, In the:case.of Nicaragua:-the percentage was
5,12, (See:.table ¥.,2.) * i ‘ § . :

‘More .than 75% of the estimated share in the case of Brazil was due
to gasoline, with the only other c¢atdgory of any significance being’ parts
for vehicle construction,or upkeep. Brazil imported no cars in 1976
(except a“few to the higher diplomatic ranks and to manufactureréifoﬁ
testing purposes) and.only about 2 1/2% of ‘the value of the typical car
‘was imported,1/ Brazil has insufficient petroleum for its needs, having’
to import something over 80% of consumption; were the calculations to
have been repeated for, say, Argentina, the proportion estimated ‘would
have been lesson ‘account of “theability of Argéntina to cover most of its
petroleum consumption f¥om national supplies. (Thus it would have been
inferred that the car has a lesser impact on the Argentinian tradé balance
than reakly is-the cdse, since non-consumed petroleum is exportable.)
In the case of Nicaragua, less than 30% of the proportion of all imports
due to the private car were attributed to gasoline imports. The major
component, some 55%, was due to imports of made~up vehicles. The parts
share was ‘lower than in Brazil whilst -the tires and tubes (plus raw materials
for their fabrication) was double that in Brazil.” The results are’shown
on Table 4-2, ' c

For Brazil in the same year Table u~4 shows that only 1.4% of all
exports were from the automobilerproduction sector, although the proportion
may have increased slightly since.2/ Brazil exports considerable. quantities
of gasoline which were not ineluded in the caleulations. The volumes
exported are a function of the residual not consumed within the ‘country ‘-
from the refining fraction accounted for by gasoline; were there to:be’

less car -usage in Brazil the difference between the amount of petroleum

1/ However, this 2 1/2% would not reflect imports of basic inpuis such
as energy, copper, and designs,. : ' e

2/ -Ih 1978 Brazil was exporting as much as 10% of its car production.-

L

/which must
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which must be . imported for diesel oil, fuel oil, etc.,would leave an
even greater volume of spare gasoline left over, In the case of Nicaragua,
one is not able to assign any exports to the private automobile,

Brazil, Argentina and Mexico are the only countries in the Region
which source a noticeable proporticn:of their exports from the automotive
sector. Of these three,it is-probable that-the relative importance of
the sector as an eXporter has passed its peak in Argentina. In the future,
the countries of the Andean Pact are likely to export considerable
quantities of vehicles and parts for vehicles to one another as the
integrated automotive sector of thls economic grouping assumes a tangible
form, - v

Table -4-3 shows, for some Latin American countries, import and export
trade in (&) cars and (b) motor vehicle (including trucks and buses)
parts as proportions of their total trade, from official trade returns.
From this table certain gemeral conclusions may be drawnt

(i) Imports of made-up cars tend not to be of great significance
even in the cases of the smaller countries which have no productive-capdcity.
Only in the case of Venezuela did imported cars exceed 5% of the total
import bill; this country also assembled considerable1quantities”of cars.

(ii) Imports of parts for motor vehicles are usually less important
than imports of made-up cars except in the cases of those countries which
have highly protected local manufacturing capability. In the case of
Mexico, in contrast to Brazil and Argentina, the national components
industry is not &s protected as the assembly operations; hente Mexico 1mports
large quantities of parts for locally proéuced vehicles,

(iii) Only'Brazil and, to a lesser extent, Argentina, are significant
exporters of cars, although some other countries with local assembly
operations have developed an export trade in components, especially in the
cases of those countries, such as Chile, which have complemenfation
agreements in the sector. _ ‘ ' '

Thus even in the case of Brazil the significance of the automotive
production sector as an exporter is not fundamental although automotive
sector exports from Brazil have recently been expanding considerably., The
development of the automobile manufacturing industry in Latin America has

/been essentially



been essentially to:-substitute -for imports, rather than to generate
exports. In. this respect the industry in the Region differs from those
of some countries in Asia, such as Japan and Korea, and also from those
of the central countries, where .on occasion, whole. car plants have been
-set.up (or maintained) with the export market in mind, for instance . :
Delorean in Northern Ireland, Ferrari in Italy, and Lotus in England,. .
Only‘recently‘has‘the industry of Brazil become noticeably export
oriented, to some degree as a result of the diminished internal growth
prospects due to the energy crisis. Government persuation has also been
important. - o

Those countriss with no loecal preoductive capacity tend to restrict
their imports of cars,: through verying combinations of.lagk of buying.
power and high import duties. The import trade in motor vehicles. and:
parts,is rarely significant; the two exceptions to this general rule. are .
Venezuela, where local buying power exacts appreciable quantitizs of
car imports although the.country possesses a local industry which enjoys
.considerable protection, and Mexico, where .the 'stimulatién of a vehicle
production.capacity has mot- gone hand-in<hand with -a similarly determined .
effort to foster the local production of couponents. (Mezico, by pursuing -
this policy has been able to enjoy a cost structure considerahly lowéy
than would otherwise be the case, and has, since 1977, been:employed as
the éource of Volkswagen Beetle cars for export to Europe .in preference
to Brazil, where local conteat rules-are much stricter. However, Mexico's
.policy has implied large scale imports of parts, representing a considerable
drain on the foreign exchange earnings of the country.) _

One may coqclude that countries .are well able to manage their trade
in vehicles and parts, and more especially carg and parts for cars, to
minimize unfavourable impacts on the.trade balance through the.fomentation-
of a national industry or the restriction of sales, although both of
these policies have a cost in terms of the allocation of resources wi-thin
the country, Some countries notably Chile in recent ysaps have accepted
the cost of large quantitues of imported cars in order to.open up théir
economies and. corvect the.gllocation of national rescurces. The greater

potential ‘threat to the trade balance stems from the appetite for petroleumix

Jof the



of the car fleet. Concern-about the balancg—opraymenFs_impéct from the
petroleum importation requirément of the nationai car fleet would naturally
be felt most in a country which has made étrident attempts to fester the
national automotive sector and which lacks lavge petroleum reserves. The
country Wthh best fits thlS descrlptlon 1n the Reglon is Brazil. The
initial reactlon of Brazil to the energy crlsls was to ralse the price of
gasoline and limit its availability in an attempt to restraln car usage
without affecting the welfare derived from the car 1ndusfry,~whllst a
policy was developed to mix alcohol from national crops such as sugar

cane and manioca, with gasollne up to 20% concentration,

More recently Brazil has seen the neeéd to adopt stronger measures,
such as severe limitations on the repaYment periéd for loans used For
car purchase, which must be expected té impacf upon the rate of car ownership,
and hence the output of the local indﬁstry. Furthermore Brazil is
incentivating the production and usage of cay which run on 100% alcohol,
rather than a mixture which comprises 80% gasoline.

The true balance of trade impact of the automcbile is hidden in those
countries of the Region, such as Venézuelagvﬁrgéntina,‘Bolivia, Ecuador,
Mexico, Peru and Trinidad and Tobago, which are largely self-sufflu:ent,
or better than self-sufficient in petroleum. In these countries, the
development of a lifestyle base around the' ‘conventional private car does
not, in the short run, imply that ever moré-expehsive petroleun has to be
bought on the world market. There is a tendency to disregard the
possibility that petroleum‘not consumed locally may be exported; for
instance certain nations of the Region, such as Bolivia and Venezuela,
charge the local consumer of petroleum products prices'very'much less than
those asked of the fdreigner. A thdrdugh aﬁpraiSal of the balance of .
trade impact of the private éutohobile iﬁ\the Région would no doubt
conclude that the cost in terms of petvoleum imports or foregone exports
is high, and may cause the frustration of important‘featurés of development
programmes through the reduction in the amount of foreign exchange available
~ for capital and other projects and the diversion of scarce national
resources to the production of substitute fuels,

/3. Conclusions
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- 8. Conclusions as to the impact of the private .automobile:- .-
on the ec0nomlcgperformaqce of Lat1n Amerlcan
eCconomies” ’ T

7 We are clearly in no p031t10n to say anvtheng deelnlenre Ciilah -l?he‘
contrlbutlon of the automoblle on the natlonal 1ncome of the coontrles
of the Reglon. The follow1ng are some of the factors pertlnent to any
attempt to quantify such a contrlbutlon- . )

(i) The energy crlsls has markedly ralsed the economlc cost of 1
those llfestyles which revolve around the utllzzatlon of the prlvate car,
either by diverting f0relgﬁ exchaoge resources to Detroleum imports and
away from other goods and servxces which may have a greater ‘effect onl
economlc growth, or by consumlnp potentlal exports whlch could nave
otherwlse been traded for 1mports useful 1n the development process. _

(11) Governments have had success 1n restrlctlng the loss of rorelgn
exchange through the 1mportat¢on of cars end parts, ‘but this has
necessarily been at the cost of a dlstortlon of the allOCathH of resources
in the economy. _ . o , o

(iii) The emplcyment generated bv tﬁe prlvate car almost certalnly
raises the total volume of employment, and aloﬂ CODtPlbUtES to the
development and dlffu31on of skl‘ls. however the hlgn wages: pald to
assembly plant workers may have the effect of stlmulatlng labour unrest |
which could result in the dlvertlng away From the country other 1nvestment
which could have prov1ded employment. _ ‘ §

(iv) The st:.mulus which the aufomob:.le 1mpams to Lhe demand for
finance may divert 1nvestment from DPO]GCLS of soc:al value wnlch would
have raised natzonal 1ncome.

(v} The automobile probably increases the level of publlc sector
involvement in the 2CONOMY , which could, under some clircumstances, affect
the rate of economic expansion. | o

(vi) The automobile probably stlmulates productlvlty by ect»n as
a goal, attalnable only through earning enough money for the down—pavﬁent

and monthly repayments.

/Table 4H-1
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Table 4~1

COMPARISON OF EMPLOYMENT IN CERTAIN AUTOMOTIVE ACTIVITIES a/
AS A PERCENTAGE OF THE LABOUR FCRCE:BETWEEN SELECTED
LATIN AMERICAN AND OECD COUNTRIES IN
. THE MID-1970s

Country. - Percentage of labour force
oceupied
Brazil : ' 3,98
Argentina 3;01 :
Mexico ' 3.28
Chile 1.27
Colombia R 0.86
Peru ' 1.29
Venezuela - l;B8
Guatemala - 0.54
Bolivia - 0.72
Paraguay . 0.68
Costa Rica . : 0.78
Britain : ' 4,39
Francé ' | 5.23
West Germany o . ' T 5.70
Italy R A . 5,69
Japan - . : ' a 5.18
Spain - . ) : 4,71
Sweden - ' 5.29
United States of America | o 8,29

a/ Motor vehicle and trailer fabrication (excluding motorcycles);
components for these activities; basic supply industries; selling and
aftersales service; repair and other garage services. The estimates
for the OECD countries were derived directly from data presented in
"The role of the motor vehicle in modern industrial economies" by the
Permanent Intermational Office of Automobile Constructors, Paris, France,
1977, and the United Nations Statistical Yearbook., The estimates for
the Latin American nations were syntheslized using also data from
"Anuario Estadistico de Am&rica Latina", CEPAL, 1978, and World Bank
Atlas for 1977.

/Table 4«2
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Table 4-2

THE BREAKDOWN BY TYPE OF IMPORTS UTILIZED IN PRIVATE CAR
ACQUISITION IN BRAZIL (1977) ANWD NICARAGUA (1976}

Percentage of total imports
Type -of good imported: e ot tg private car sector

Bragzil Nicaragua

Gasoline and other oilbased
products, (Gascline general-
ly imported in the form of

crude) 78,07 28.67
Made-up private vehicles 0 55,41
Parts for private vehicles either
for construction or upkeep 17.49 8.51
Tires and tubes and raw
materials for these products 3.61 7. 34
Other products _a/ 0.83 0,07
Total 100,00 © 100,00
Total US$ value of 6 3
imports b/ US$ 12 023 x 100  US$ 532 136 x 10°
Fercantage that imports for ‘
private cars are of all imports 9,62 5.12

a/ This percentage, dve to the method of calculation which makes the .
best available use of the available statistical data which data
varies in format from one country to the next, has a built in tendency
to be higher in the case of Brazil. In the case of Nicaragua, it would
not include certain types of equipment imported for gas stations and
vehicle retailers and distributors, although these would be counted
in the case of Brazil,

b/ The estimates are based on F.0.B. values in the case of Braz1l and C. I F.
values-in the case of Nicaragua,

/Table L4-3
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Table U4-3

PROPORTION OF ALL IMPORTS AND EXPORTS IN STANDARD INDUSTRIAL
TRADE CLASSIFICATION CATEGORIES 7321 a/ AND 7328 b/
FCR SOME LATIN AMERICAN COUNTRIES

% of % of % of % of Year to
coe pmoms fmors  gmers  ewerss shich
applies
Argentina 0.00 2,56 1.42 0,41 1976
Bolivia 1.21 1,22 - - - 1972
Brazil 0.00 0.91 0.57 0.70 1977
Chile 047 1.06 0.00 0.17 1974
Costa Rica 1.88 0,81 0,00 0.00 1976
Cuba 0.90 2.16 0.00 0.00 19714
Dominican Republic 3.85 ? 0.00 0.00 1M
Ecuador 1.02 1,49 0,00 0.00  1974/5
E1 Salvador 1,17 0.71 0.00 0,00 1975
Guatemala 1.55 1,35 0.00 0.38" 1975
Mexico 0.13 10,44 0.01 0.57 1976
Nicaragua 3.41 . 0.95 0,00  0.00 - - 1976 -
Peru 0.33 1.21 0.00 0.00 1974
Trinidad and Tobago 2,37 0.50. 0,00 0.00 1977
Uruguay ' 2,22 0.57 .00 0.50 - 1976
Venezuela 6.49 0.00 0.00

1.91

1975

a/  Category 7321 shows imports. of passenger road vehicles other than
buses, and éxports of the same. .

b/ Category 7328° shows imports of parts for motor vehicles (all types),
and exports of the same.

/Table L-i4
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Table Yl

THE CONTRIBUTION OF THE AUTOMOTIVE SECTOR TO

THE EXPORTS OF BRAZIL 1IN 1976

Value F,0,B. in

Percentage of

Discrimination a/ - US$ 10 000 total exports
Made-up cars and car-type o _ L
vehicles . . .29 616,72 0.29
Cars and car-type :

vehicles in CKD form 78 653,97 0.78
(Parts for motor L i

_vehicles) (55 900.98) (0.55)
Cf which assigned to : k2

cars and car-type vehicles 30 801.65 . 0.30
Tirves for cars 4 296.40 0,04
Total of exports from

automobile production : K

sector 143 388.74 l.4l
Total of all Brazilian . - :
exports 10 128 303.42 100.00

Source: Based on statistics from "Brasil-Comercio Exportagac”.
Banco do Brasil-CACEX and supplementary information from
"Quatro Rodas" of december 1978.

a/ In Brazil certain models of what most people would call cars are

classified as "Veiculos de uso misto", which have a third door of

certain dimensions thereby enabling them to be used for the
transportation of goods as well as people.

for a lower tax rate.

Passat and Brasilia fall into this category.

Such vehicles qualify
Several popular Brazilian "cars" such as the

- /V. THE
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V. THE HISTORICAL CONTEXT OF URBAN TRANSPORTATION
- IN LATIN AMERICA. - ,

1. Introduction: the dominsncz of the streetcar

In order to understand fully the rélationship between the. private
car and the city;‘whefe the car has probably had the most impact on society,
it is useful to know something about the evolution of urban transportation:
in the urban areas of Latin America. Such evolution appears to have
shown certain significant differences compared with corresponding
developments in the central countries. 'However the history of Latin-
American urban transportation is very poorly documented and it is not
possible therefore in the present paper to present & full and comprehensive
picture of the development of urban transportation in the Region. We
must by necessity concentrate on those parts of the Region where the most
information is currently readily available, these countries being Brazil
and to a lesser extent Argentina and Chile with ancilliary information = -
drawn from elsewhere. = ' - ' '

In some cities in the Region horse-drawn omnibus services started
soon after their initiation in‘the developed countries. For instance the
first bus service in Recife started in 1841 not too long after Paris (181%)
and London (1829), But it appears that the arrival of the omnibus as a
significant force on the urban scene occurred much later; Sao Paulo appears
to have made no use of bus services at least wntil close to the turn of
the century. Prior to this timé, to travel other than on foot in the city
meant hiring a coach by the hour.  In the second half of the last century
the development of urban transportation focused around what is variously
known as the bonde 1/ (Brazil), tranvia (Spanish Latin America), tram
(UK} and streetcar (US). These were initially drawn by horses and from
1892 (in Ric de Janeiro) by electricity. Some systems used steam in an

intermediate period, such as'in Rio de Janeiro and elsewhere.

1/ This interesting word apparently derives from the english "bond"”
sold by a tram company to. users to avoid problems caused by lack
of small change.

/The bondes
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~ The bondes had an enormous impact on city development in Brazil,
even before electrification. They erabled the use of land previously too
inaccessible for employment as residential or work areas and thus
contributed to the expansion of thé'gity and the raising of its productivity.
In Lima too tranvias had the same impact. Tramway systems were not-always
publically owned even though they ran on tracks lain in the public
'right—of-way, for instance in Sao Paulo the Light and Power Company ran
a large part of the streetcar service, (The later trolleybus system was
generally publically owned however,) Until 1930 streetcars had a virtual -
monopoly of transportation within the city of Sao Paulo. In the 1920s
streetcars accounted for about 80% of the (non-walk) person trips made
in-the city of Rio de Janeiro. In Lima Las Empresas El&ctricas Asociadas -
reaped large profits from their monopolistic situation..

_ Motor buses did not arrive on a significant scale in Rio de Janeiro ..
nor Sao Paulo until the decade of the nineteen twenties, very much after
their introduction in the cities of the central countries (but earlier
than in Argentina 1/). TFor instance the first motor bus services appeared
in London around 1904 and by 1914 this city was densely threaded by bus
services all motor powered (gasoline, steam, or petrol-electric). The
arrival of the motor bus presented a threat to the tramway operators whose
vehicles were inherently less flexible in their operation. At the -same
time as the motor bus appeared on the scene, there were the first.developments
of significant congestion, which clearly held a much greater threat to
the operation of trams than of buses, Congestion seemed to have been the
reason behind the attempt of a private tramway operator to be allowed to
construct a Metro system in Sao Paulo in 1927, But permission so to do
was not. granted, Although invesiment fell off in tramways their usage
continued to increase for some time, Surprisingly enough, for instance,
-ridership on the streetcars of Rio de Janeiro peaked as late as around
1950 in terms of riders, although the share of the system in the overall

modal split had started to fall earlier. The Light company in Sac Paulo

1/ According to ADETA statistics until 1934 Argentlna 1mported nezther
any complete buses nor any chassis for buses.

/saw no
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saw no future in tramway operation and advised: the Prefecture of the
city that it would not seek the renewal of its contract when it would
come up for renewal in 1941. The second world war caused the declaration
of a "forza maior" by the authorities and in fact the company continued
to operate bondes in the city until 1947, The tramway system then became
completely publically ownéd. .

For a while more the authorities of Sac Paulo continued to invest.
in upgrading vehicles and even built a prototype of what was intended to
be a national tramcar, which however was to remain an only child. Cheap
petroleum, the greater rate of technological evolution of the moter bus, the
development of congestion and the inflexibility of the tracked right-of-way
all contributed to the decline and fall of the tramways in Latin America,
The decline was very rapid, and today it scarcely seems possible.that
only a few decades ago the streetcar was the most important transportation
system in many Latin American cities. TFigure 5-1 illustrates the typically
sharp fall in the fortunes of the streetcar, using the examples of Rio de
Janeiro. In Santiago, Chile the tranvia disappeared in 1959, in Lima i/
in 1965, the last tram ran in Buenos-Aires in 1962, whilst in Rio .de
Janeiro the last bonde (apart from those serving Santa Teresa which still
run and are being renovated) ceased to operate in 1964. These dates of:
termination broadly paralleled those in some central countries,  For
instance -it was in 1952 that London. finally abandoned its tramway system..
Other English cities followed shortly after.  In other central countries,
particularly those in continental Europe on either side of the NATO-Warsaw
Pact divide streetcars are.still popular, as-they are in certain other: .-
cities such as Boston (USA), Cleveland, Melbourne and San:Francisco,
although sentiment plays a greater part here than in Europe,

In London in the early nineteen thirties the trolleybus was conceived
so as to make use of investments in power generation and transmitting
equipment provided initially for the tramway service after the latter had

fallen out of favour due to its, inflexibility in the rise of motor vehicle

1/ In their late years at least the -tranvias of Lima became a largely
intermunicipal carrier operating services such as Lima-Callao.

/created congestion,
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created ¢ongestion, ' It is probable that similar reasons were behind the
introduction of trolleybuses in. some of the cities of Latin America; '~
Santiago, Chile, initiated its trolleybus services in 1947, the same

year as the trolleybus established itself in Sao Paulo., Other cities T
which have had, and sometimes still have, trolleybus services include ~
Valparaiso, Buenos Aires, Mexico, Recife, Belo Horizonte and Rio de

Janeiro, The fortune of the trolleybus in Latin America has been varied,

In Santiago they fell gradually eut of favour to be - intermittently -
resurrected in the later nineteen-seventies as a form of non-polluting
vehicles compatible with the Metro system, Santiago refurbished existing
vehicles during these attempts at resurrection rather than buy new vehicles,
Trolleybuses have disappeared from some cities completely, such as

Belo Horizonte and Buenos Aires. The trolleybus experiment in Rio de
Janeiro lasted only a few years, the -buses being converted to run subsequently
as diesel powered vehicles. Some cities in Latin America acquired the '
usable buses from.other cities which had abandoned their tfolieybué |
system, This odcurred £66 in the central countries., For instance
trolleybuses from other English cities appeared in Bournemouth, one of

the last English cities’ to run trolleybuses and' some double=deck
trolleybuses from London were bought for subsequent use in’ several Spanish
cities.l/ In Brazil, Recife acquired buses from Belo Horizonte and
elsewhere and was very pleased with them, They were chéaperlto operate

than diesel buses and the inherent inflexibility of the system was

countered by not completely advisable practices such as running trblléybuses-
both ways along streets that carried traffic only in one direction of S
other types of vehicles. Recife would have liked to have been able to
have purchased new trolleybuses in 1876 but was unable to do so due to the
non-availability -of production capacity in Brazil (and the limited amount
of capacity available elsewhere) and the limitations on importation due to
restricted amounts of foreign exchange. Reécife resorted to the thorough
overhaul of 25-<year old buses alréédy‘on its books. These are recent siéné‘
of an even stronger turn in favour of the trolleybus however, particularly -

in Brazil, stimulated by ‘the deficiency of'tﬁis'country'in petroleum resources.

1/  As in the case of Rio de Janeiro, some were later converted to diesel
) power. - : -
/Sao Paulo
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Sao Paulo, dismayed by the costs of expanding its Metro system is turning
to the trolleybus by ordering over one thousand to a new standardized
design from a Brazilian manufacturer to run throughout the city partially

on reserved lanes, Other Brazilian cities could follow suit,

3; The rise of the motor bus

The motor bus was a late arrival 1/ in Latin America but has since
caused a revolution in cityetpansgortation at least combarable with that
brought about by the private,carf The first motor bus ran in Rio in 1908
but there was no real impact of fhe motor bue eh'Brazil until around 1930.
In Argent;na no buses at all were 1mported untll 1934. Real progress was
made only after the war. From 1945 to 1970 the car fleet increased by a
factor of five, but the bus fleet was not ‘far behind at, four in the
Republic. The rate of growth in bus .usage is ev1denced for Rio de Janeiro
in Figure 2. For some years the avallable statlstlcs would indicate that
the rate of increase in the bus fleet in Buenos Aires exceeded the same
for the car fleet. An lea the first buses, imported second-hand from
the Unlted States arrlved around 1930, The factors contrlbutlng to the
growth in the bus fleets of. c1t1es in Latln Amerlca 1nclude the followzng"

(i) The replacement of tram and trolleybus fleets in certain cities.

(ii) The migration of people from rural to urban areas. 4

{3ii) The growth in c1ty-31ze rendeving. walklng an 1ncrea31ngly
non-viable transportation option. ,

(iv) The intervention of the public authorities in placlng large
orders for bt.}se,s’ in some c1t3,es, e.g.Santiago, . F!hn.le, Caracas, Rio de
Jameire. . o

(v} The aftraqtiveneserof the bus as a form of investment to the
small investor who wishes to personally supervise the productivity of his
investment, e.g.,ownerudrivere,in Santiago, Chile, and Buenos Aires.

(vi)i The development efjcqngestien_which has the effect of requiring

more buses to do the same amount of work,

i/ Maybe the streetcar companies inhibited the development of bus services
through their considerable political and economic influence,

J{vii) The
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(vii) The stimulus given by local manufacture of complete, buses,"
in Brazil, Argentina and Mexico, and bodies; in almost all countries,
including, for example, Bolivia,

The form of operation of bus fleets varies widely from one city to
another. In Buenos Aires individua;:owner-operators‘predominate leading
to the proliferation of medium sized ﬁﬁees able to be operated by one man
and almost always well maintained and obviously looked upon with ‘affaction
by their owners. In Santiago, Chile 'there are also owmer-operated buses,
(small sized taxi buses or microbuses), but the systen works less well '
than in Buenos Aives, partially due to the lower per caplta income of the )
city. Buses are smaller and less well maintained than in Buenos Aires
and ofteri appear completely decrepit, due, according to the owners, to the
low controlled fares set for social reasons by the authorities. Santiago
alsc has fleets of‘larger buses some privately owned and some owned by the
State. These are generally better maintained and more modern but are
one-man operated whereas the same type of buses in Brazil, for instance,are:
operated by a crew of two, with clear advantages from the ooint of vieﬁ
of the reduction of unemployment and the speed of traffic. In Rio de
Janeiro most services are run by prlvate companles with full sized single
decker buses, intensively used, and qulte well maintained compared w1th some
of other parts of Latin America.l/ RlO de Janeire also operates
mmicipality-owned buses, which largeély ply the less profitable central
routes. In Brasilia, services are operated by private companies, although,’
as in Rio de Janeiro, and elsewhere, considerable investments have been
made on behalf of bus services by the authorities in termioals,etc; In
most cities fares are basically independent of distance travelled. In
Santiago a flat rate applies to almost all routes whilst in other cities
such as Rio de Janeiro the rate varies with the kilometerage of the line.
In Caracas there is a Very coarse’ zone fare system in operatlon 1n whlch i
buses on the longer ‘routes wait at zone boundaries whilst fares’ are collected

from passengers who wish to continue on into the next zone.

1/ Maintenance of urban buses is rarély good in Latin America.: In some"
cases such as.the publically-owned EMTSA of Caracas, it is bady Of
220 Mercedez-Benz buses that this entity bought in the end of 1960s.
only 80 were left in service in 1971,

/The physical
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The physical nature of a bus varies substantially from one within
Latin Aﬁerican cities. Many cities have what are generically known as
micrchuses which are clearly dlstlngulshed from regular buses in the
minds of citizens., These buses, Whlch are usually but not always smaller
in size than regular buses, are often operated by the smaller enterprises
or by the 1nd1v1dual capitalist, Many such buses are imported fully
assenbled from- abroad, often from companies in the United States such as
Wayne or ThomasA whllst many more comprmse truck cha531s with locally made
bodies. There is some trade within Latin Amerlca in such vehicles, such
as from Mercedes-Benz of Argentlna to Santlago, Chile, The larger micro.
buses may be physmcally identical to a regular bus the only differsence
being that the former would be operated prlvately whilst the latter
‘publically. In some cities a bus whlch would be called a mlcro 1n Santlago
or Lima would be known as just a bus, the term micro not belng a part of
the local vocabulary, such as in Rio de Janeiro or Caracas for instance.
The regular bus tends to be more often bought in some scale by a large
public or prlvate operator than is the case w1th the micro and this leads
to some standardlzatlon wlthln any one company and to a preference for
sourcing from a large scale producer of 1ntegral buses or from a large
scale..chassis manufacturer which has an arrangement with an 1ndustr1allzed
hody broducer; Ih Brazil Mercedes-Benz-produCgs standard designs Whlchl E
are very widely used both within cities and on interurban runs in Brazil,
also being exported to other céuntries in the Region. Mercedes~Benz do
Brazil, for instance, exportéd over 200 buses t& Caracas in the mid-1960s,
and many tOVSantiagb, Chile in the mid 19705. . Sometimes similar buses
are imported for Latin American urban use from Spain, United States, England,
Germany or elsewhere. In Brazil, notably in Rio‘Grande do Sul, and
elsewhere there have developed a few companies specialized in the production
of high quality bus bodies which are fitted to chassis from national
manufacturers such as Scania or Cummins to produce what are prcobably the
highest quality of urban bus produced in Latin America.

‘The Sfate is gradually tending to play a larger role in bus transporta-
tion in Latin Amervica, ThlS is usually through its operating publlcally ‘

run buses but Brazil, for instance, has recently. instigated a systen of

ffinancial incentives
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financial incentives for private operators to buy new vehicles. Also
fares are almost always controlled by the national or local govermment °
authority, based upon estimated cost increases. Operators in somé “‘cities
claim that the increases granted are insufficient to cover the costs of
depreciation thereby reducing incentives to buy new vehicles. On thé other
hand in exceptional cases the operators choose not to take full advantage
of the increases allowed by the authorities, in an attempt to maximize
profits ‘through stimulating demand, for instante in the case of the
fresgfes ,(-see below-) of Rio de Janeiro. The State is often taught in
a difficult situdtion, trying at the same time to prevent social unrest,
which sometimes breaks out in Latin American cities when bus fares are
raised, and to maintain service quality by providing operators with financial
incentives.” (In Rio de Janeiro some operators have become bankrupt due
to fare control.) This causes the temptation to allow operators to charge
higher fares only on certain services. For instance in Santiago,'cﬁilem ‘
early in 1979 there were initiated services by quite regular buses, non-
air-conditioned and on which standing was permitted as in any other bus, :
but at double the regular fare., In Rio de Janéiro services by luxury,
air conditioned fresgoes commenced in 1975 at a Fare of ‘three times the
standard rate (on.average), although, as meéntioned, operators have since =
opted to cut their per passenger profit margins. In $ao Paulo there are
luxury (although non-air-conditioned) executive services. The -danger of
such variations, especially those on the Santiago model, is that investment
occur only on the premium fare routes leading to intolerable conditions
for people unable to take advantage of such services either because they
cannot afford to or because 'they do not want to travel on the axes travelled
by such services, - . '

There are features of bus operation in many cities of Latin America
which makes bus travel unsafe. In Rio de Janeiro shortages of bus drivers
due to low wages 1/ (blamed by thé opevators on low permitted fares) leads

to unde31rably long shifts per day which causes tiredness and seems to ‘be

1/  These have led to strikes recently in Rio de Janeiro and $3o Pauld,

/a cause
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a cause of buses leaving roads at speed, crashing into other vehicles,
etc, Also in Rio de Janeiro buses attract pick-pockets, sometimes armed.
Buses in Rio de Janeiro are driven very hard by the standards of the
central countries and even by those of Sao Paulo or Brasilia, but the
drivers are skilled, In Santiago, Chile bus drivers appear more
dangerous than in Rio both to other road users and to their own passengers.
This has roots in, (i} thé requirement that the driver both collects
fares and issue tickets as well as drive, (ii) the poor mechanical condition
of many buses, alledgedly due to low controlled fares which make it
necessary to run a bus as many hours of the day -as possible and the putting-
off of maintenance spending as long as possible, (iii) the competition
between driver-operators on the same route which causes eaéh driver to
attempt to maximize the time .between himself and the bus in front so as- to
increase as much as possible his own revenue.1/ In Buenos Aires buses are
driven much less violently, but even here buses are assigned an "index
of danger" of 19 in a recent transportation study for this city compared
with 4 for a private car, 2 for a taxi, amnd 1% for a truck,2/

The bus services of the Region are -heterogeneous compared with
those in the central countries on the basis of the quality of service
offered, This is largely a function of the personal income distribution,
being more skewed in Latin America, The income distribution affedts the
variety of qualities of service'offered directly and indiredtly.' Indirectly,
as we have pointed out, the: authorities sometimes tend to adopt the easy

way out (and play down or do not recognize the long run consequences) and

1/ When two buses are close. together a chase often develops between
them in a sometimes violent manner in the consequent attempt by each
driver to get in front of the other one,

2/ Furthermore, over and above the danger of being in a bus or near one
from the standpoint of accidents, buses are sometimes significant
contaminators of the air, Diesel buses are often not well regulated
and emit dirty fumes which are molesting although their danger to
health has not been proven, But in Latin America petrol buses are
much more common than they are in Europe and even in the United .
States. These too are often badly regulated. In Santiago, Chile
buses are responsible for the exceptional high proportion of u4l1% of
all CO emited into the air of the city. See section VII,

/alloﬁ the
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allow the operation of gervices at premium fares, although not nécéessarily
of premium quality, as a way of avoiding fare increases for the pooer
classes who sometimes spend as much as 25% of their family income (in-
Brasilia and Sac Paulo and maybe more soin less prosperous expansive
cities) on collective transportation, Directly, the mere existence of
categories of persons willing to pay (and able to pay) differing amounts . -
for different qualities of service leads by the market mechanism to the
provision of éuch different qualities. ‘ '

For instance in Rio de Janeiro there has been a rapid expansion in
the past four years of the .fresgoes to all parts of the city, gemerally
linking with the center, offering a guaranteed seat (that is if the bus
stops - often the bus does not stop since it has no spare seats), air
conditioning, ambiental music, reclining seats, free daily new sheets,
and fare collection at one's seat by a rodo-moga. These buses charge _
about three times the regular bus fare. They have had considerable success
even in attracting persons who once used private cars. In La Paz there
are services by mini-buses “dccomodating about 20 passengers and on which
no standing is allowed and for which a prémium fare is charged.

But at the same. time there exists a tendency for all services to -
decline towards the common denominator. The situation seems to be 1nstable.
For instance in Santiago, Chile there were once "liebres" on the same
. model as the mini-buses of La Paz. But in hours of high demand: passengers- -
were prepared to pay the premium fare even to stand. Although this was
contrary to the contract entered into by the operators: with the
authorities, fhe drivers were severely tempted by the opportunity fo .gain .
the whole amount of the premium fare without lncurrlng ‘one Cent of extra
cost., After warnings, the authorltles recla531f1ed these llebras as
regular microbuses allowed to carry standing passengers but at the regular
fare (for all passengers), The operator-drlven;were at a dlsadvantage
compared w1th ‘the regular microbuses which were less. luxurlous (and
therefore cheaper) and sometlmes larger. The threat that ‘the same mlght
happen in La Paz seems to be restrlctlng the‘carrylng of standlng
passengers on the premlum ‘minibuses of thls city to a few on short distances

in the reasonable surety that some already seated passengers will disembark

/to make
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to make way for the admitted standees, The fresgoes in Rio de Janeiro
are required to have operating air_conditioning. But the equipment is
intrinsically less reliable than other systems on the bus and rather
thah lose the services of the bus through the failure of the air-conditioning
system operators are apﬁarently increasingly running their vehicles for short
periods with no air-conditioning, to the extent that they can get way
with, ‘Basically, the fact that it pays to break the rules leads to the
ever-present possibility that the premium services descend to the level
of the regular buses, o l

‘Wote that the stratification of services has the effect of reducing
the quility of service for he who has no - option (through lack of money)
but * use it, The fresgoes in Rio de Janeiro attract passengers from
"the ragular buses, and thus reduce frequencies for the captive users of
the rezular buses, Also buscompanies may direct investment frpm:their

regular services to premium services, . .

4, The collective taxi

A further feature of service differentiation in transportation in
the cities of Latin America is the existence, where tolerated by the -
authorities (sometimes against the official regulations) of vehicles,
usually United States small or medium sized sedans  {pre-oil crisis
dimensions), which ply a route, which may be loosely described as being
fixed, picking up and setting down passengers anywheré along it who péy '
a set fare to the driver, - Such vehicles are known as "por-puestos” in

Caracas, the "trufi" in La Paz,l/ the taxi colectivo in Santiago. Chile,

the lotagao of Brazil, etc. ' The system may generically be described as
the collective taxi. It has considerable variation. In Caracas the
system originated in a period after the war when bus tramsit sumk to an

intolerable low.2/ There are officially recognized por-puestos which ply

vy The inhabitants of La Paz have forgotten the origin and meaning of
this interesting term. One may comjecture that it is an abbreviation
of "taxi vuta fija".

2/ The same thing happenea at the same time in Sao Paulo where trucks
were temporarily used as buses, as happenéd in London ‘after the first
world war.

/fixed routes
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fixed routes and others which basically trade as ordinary taxis but.

the driver of which keeps a set of route destination beoards close at

hand. Were he to pass by a crowded bus stop with no passenger on board

he might stop, find out which is the most pepular destination, and load
‘up' as a pore-puesto displaying his destination accordingly. This practice
is illegal but tolerated. Attempts at controlling the system in Caracas
and elsewhere not always met with success. The porspuestos of Caracas
charge double the bus fare. It is a popular system and in 1971 had a
passenger volume 60% of that of the bus system. In La Paz there are
genuine fixed route collective’ taxis and other cabs which have their route
determined by the first’passenger who hails them whilst empty (or in the
process of setting down) whom the driver is prepared to accept., In Rio

de Janeiro the system is illegal too but exists on a reduced scale especially

out from the center in the evening peak period.,

5. Taxi services in the Region

There is sometimes considerable variety amongst the qualities of
regular taxi service offered within a city. Taxis are widespread in all
Latin American cities and are long ‘established in most. In Sao-Paulo
the system was already a part of the scene in 1912, much earlier than the
arrival of the motor bus. They are today very visible but are nowhere an
_ important means of conveyance in the quantitative sense. Systems of
operation vary from city to city. In some cities, such as Rio de Janeiro,
most taxis are owned by large companies which make themselves responsible
for maintenance but which hive their cabs out to different drivers on
several shifts during the 2u4-hour period. In Buenos Aires taxis are
individually owned and are sometimes operated by persons who have difficulty
in finding employment in their preferred occupation. A taxi driver is a
kind of "reserve" occupation to some extent. They are legally cbliged to
operate between certain hours of the day in an attempt by the authorities
to provide enough cabs at all times of the day. In Santiago, Chile taxis
too are individually owned buf are sometimes bought by large aséociations
of owners on a large scale with bank finance and are.sold to members of

the association over a number of years. As in Buenos Aires some operators

/are unable
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are unable to find employment in their chosen field. In some cities,
such as‘Rio 'de Janeiro, entry into the industry is either difficult or
expensive, This protects the existing operators but reduces the convenience
of the service in .the eyes of the public. Elsewhere entry is sometimes
easy; in Santidgo, .Chile; for instance, where the advantage passes from
the operator (who may have a weak geographical knowledge of the city)

to the public who uses the system, there even being effective subsidy

on entry since to register a taxi is cheaper than to register a private
car. In Sao Paulo (and.in some other cities to a lesser degree} there
are as many as four different grades of taxi. The cheapest is the VW
Beetle with the front passenger seat removed for easier access to the

_ rear seats whilst the highest category includes vehicles such as the

Ford LTD and is used effectively as a telephone~hailed limosine service,

6. The importance of"sﬁburban'railwaYs

Rallroads have ex1sted 1n certain Latln American c1t1es for the
tranSportatlon of persons within the urban area or around 1t since the
eighteen sixties (in Buenos Aires). Some were constructed spec1f1cally
as urban or suburban railways WhllSt other serv;ces were prov1ded on
stretches of longer distance lines., In terms of numbers of passengers )
carrled, railroads are sometimes s;gn;flcant as a form of urban transportatlon
in Latln America and they are cons1derably more 1mportant in terms of
passenger-kllometers. In RlO de Janeiro suburban train travel is more
important than in most other cities in the Reglon. Here in some yearé
the share of rall in the total number of trlps made annually has exceeded
20%. Rail travel has much greater importance on certain axes of the city.,

It is in Buenos Aires that rail suburban travel has attained its maximum
importance in Latin America. In the nineteen thirties forty million passengers
annually used the steam suburban services from the Plaza Constitucidn

station in Buenos Aires, second in the world after Liverpool Street in

London, and there were other stations of major importance too in the city.

In 1957 rail transportation peaked in Bueﬁos Aires at 558 million passengers
(~these figures exclude the underground railroads of the city-) which

probably represented slightly less than 20% of the total number. of trips.

- /Including the
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Including the underground system the railroad total would have been around
875 million passengers, surely not attained anywhere else in the history
of the cities of the Region. However it is possible that in the inter~
war years the pércentage of -all mechanized trips in Buenos: Aires which
were realized by,rail could have exceeded the late nineteen fifties
proportion of close to 30%. ,

In Buenos Aires, as well as elsewhere, railrocads to some .extent
created their own clientele by permitting the population of. outlying areas,
Surface railroad transportation is significant today however in only a .
handful of Latin American. cities and there is wide variation in the type
of service offered from place to place. In Rio de Janeiro the service
is largely electrified and heavily subsidized to meet the travel needs of
the. lower income families in the north zone suburbs. Moreover, it has
suffered from low investment., In SEo-Pauiolthe nature of the services
conforms in a general way with that in Rio de_Jeheiro. In Buenos Aires
there is a widespread network of suburban rail services to three different
gauges and eMbra01ng both diesel locomotive and electric set traction.'
The system runs here too at a financ1al 16ss.’ In Recife there is a
reasonably frequent diesel locomotive hauled sefvice te Jaboatao and
SEo Laurengo., In Valparaiso there 1s an eleotric service for commuters.
In Porto Alegre there are hardly any suburban trains to speak of (a2 per
day-), although there are plans to resurrect the service, In Santiago,
Chile, - there are now no true advertised suburban train serv1ces. The
general trend with surface rail transportation seems to be to upgrade in
the largest cities and elsewhere where tliere are clear right-of-way or

other advantages but to abandon in other places.,

7. The fashion for metropolitan railroads

However there has been a recent upsurge of interest in underground
rail transit conforming with the worldwide fashion in this form of
transportation. - Only in one city, Buenos Aires, is there a'Metro of long

standing.l/ This was built from 1913 onwards by a mixture eof public and

1/ ‘The first Metro was in London in 1863, followed by Chicago (1892),
Budapest (1896), Glasglow {1897), Paris (1900), Berlin (1902) and

New York (1904},
/private funds
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private funds in a téchhically incompatible but outwardly similar manner
and currently forms a widely used network in the immer area of the clty.
It comprises 3% tunneled kms and serves as a méans of transportatlon
for inner movements and for-access/égress to/from the main rail terminals,
The first cxtension since the end of 'the nineteen thirties has recently :
been approved. Other metro systems are currently partially operational
in three other cities of the Region. In Mexico (opened in 1969)
there are 16 kilometers in tunnel to the French-ihspired rubber tired
system. It is envisioned however that further construction will be té the’
traditional . steel-on-steel system. In Sao Paulo a metro was pfbpoéed
as long ago as 1927 but the -System of today results from a study wade
in the late nineteen sixties and was ‘opened in 1975 along 17 route
kilometers, in both tunnel and elevated sections, The city is somewhat
dismayed by its metro due largely to high c¢dst which is 80% borme by
the city. (It is noticeable that there is much more enthusiasm for Metros
when the bill is covered largely by other than city'funds.)x'One may
conclude that the annowiced'expansion of the trolleybus network in ,
Sao Paulo to some degree be an alternative to expansion of the metro
involving very much less capital cost. The Santiago, Chile system was
openéd in 1973, since extended,-and currently forms about 25 kilometers
of route on two lines partially in tunnel on the French rubbéer-on-concrete
system. The system is currently being extended but future plans are in
debate due to the high cost, very much greater than forecast, Currently
revenues cover only two thirds of operational costs without cOntriButing'
anything-to the huge investment outlay and the‘system is'bringing forth
criticism from the operators of bus services who obviously have to cover
their operating and capital costs. o

A metro system was recommended for Rio de Janeiro in 1968 and
construction was started a year later. After ten more years there is
still only trial operation and the full inauguration of the first phase
has been recently put back until 1981 or 1982, lack of funds is causing
the laying off of some construction workers of contractors, but the city

continues to be severely molested by the construction works., A metro is

currently being constructed also in Caracas along the Pro Patria-Petare axis

/of the
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of the linear city as a result of late nineteen sixties feasibility study.
A similar study was recently prepared for San Salvador. ' Quito is’
considering the commizsioning of a similar study. Other cities have had
realized for them in-the past, studies of the feasibility eof a rail-based
transit system, such as Guadalajara and Brasilia, which have to date come
to nothing. One suspects that the fashion for metro systems in Latin’
America is waning. There have undoubtedly been some bad experiences with
such systems in the past although these may not have been anticipated by
the city authorities concerned since the foreign consultants' study reports
havg seemingly painted too rosy a picture of metros from standpoint such
as construction costs, the costs of trains, etc. Users of metros
sometimes mistake themselves into favouring the mode since they are unaware
of how much city and federal tax revenue they are paying for their ride,
over and above the fare paid. The current problems of financing the
completion of the Rio de Janeiro metro after years of the city being
severely . disrupted by construction works cannot be endearing‘the concept
to Brazil. The way ahead for Brazil may be evidenced by the S3o Paulo
precedent in buying a large fleet of natiocnally-built and designed '
trolleybuses. , h

The Metro may be visualized as a reaction to the problem based by
congestion created by automobile~generated traffic congestion which disrupts
the surface transit syétem. There are other reactions, such as.the
reservation of lanes on existing streets for buses, but these in the pasf
have not been considered as altermatives (and few'currently exist in
Latin America) and it is at least arguable that the fashion for metros
in the cities of Latin America illustrates the adoption of not wholly
appropriate technology recommended on the basis of studies by foreign -
consultants who seem not to have understood the true overall natﬁ:e of
the problem. Metros and the private car may share the dubious distinction
of being the only two technical innovations in urban transportation in

Latin America which have ended up costing more than they are worth,

/8. The |
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8. The development of car usage in cities

. The priva{e car has been present in Latin American citieé.for almost .:

as long as thére}have been private cars., There were four cars registered

in the city of Sao Paulo as long ago as 190l.. Whilst car ownership was
| very low, cars gave increased accessibility to a few at little cost to
others since ehough road space was available., The real impact of the
pattern of urban transportation starts when it causes congestion and this
occurs when.it is still unimportanf_as 2 mover of persons. When there
are few cars in a citj there is no need to, restrict their use. In Latin
America measures to limit the use of private cars in city centers have
only taken place'once the problem of congestion became very severe and
it even seems that in some cases such restrictions were only imposed after
another problem, ovef and ébove congestion itself, the energy grisis, or
pﬁblid concern about atmospheric pollution, became apparent. . We lack
information but suspect.that‘automobile-generated congestion was already
significant in some cities before the second world war. It is noted that
congésfion was starting to affect the efficient operation of the bondes of
Sao Paulo in the nineteen twenties and much. of this may have been caused
by the private car, although there would have been other causes too, e.g.,
the cumbérsome commercial vehicles of the‘era.¢,In;fhe nineteen twenties
car owﬁersh;p in Afgentina was high by world standards (1930 car ownership
per head iﬁ:Afgentina was not attained again untjl 1959, a somewhat stunning
item of informafion) and therefore it is probable. that automobile-generated
congestion was important in Buenos Aires in this period.

But the efa of exp;osive growth in the car populations of Latin
Americancities has come in the post war era, Tables 5-~1 and 5-2 illustrate .
~such growth‘for the cities of Buenos Aires and Rio de Janeiro, Growth in
the major cifies of other countries in the Region would in most cases have
tailed behind that iﬁ thése two relatively affluent qifies.‘.The trend
for Rio de Janeiro can be ﬁivided into distinct phases. From 1947 to
1952 growth was rapid, as high as 17 l[?%ﬁpériannum. In this period Brazil
was importing éags with foreign eichange‘beséﬁves accumulated during the
war. Then came a period in which the exhaustion of these funds occasioned. .

a policy of restricting non-essential imports such as private cars, which

/policy had
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policy had the additiqual aim of stimulating the development of a
national car produotion induStry. Throughout the nineteen flftles grewth
in the c1ty s car fleet averaged only two to three per cent annually whlch
implies a fall in the number of cars owned per c1tlzen of Rlo de danelro
during this perlod.‘ From around 1960 the local automoblle productlon
lndustry started to'be able to fulfll the pent-up demand for cars. Froh'
1960 to 1970 the growth rate averaged 13 annually. It should be bormne
in mind that this decade included the progres51ve transfer of the city's
federal admlnlstratlve and political functlons to Brasilia, the 1964 mllltary
revolution and three years of economlc stagnatlon to 1966, But in spite
of this the size of the c1ty 8 car fleet grew at high rates. Growth has
since contlnued at even hlgher rates, although there is probably at present
a considerable downturn due to strlct controls on the repayment period
for loans used to buy cars (—reactlons to 1nflat10n and the energy crasls—).
In Argentlna the cycles in car ownershlp growth parallel those in
Brazil in a general way. . :
The flftleS and saxtles in Latln Pmerlca w1tnessed to a large extent
a Certaln conv1ctlon that c1t1es must adapt themselves to the car rather
than the car to the c1ty. Urban freeways were bullt all over some cltles
such’ as Caracas and Rio de Janelro in an expen31ve and hopeless attempt
to prov;de a supply of road space to meet the demand for it. The whole N
c1ty of Brasilia is built around ‘the notlon that the prlvate car could be
the basic mode of transportatlon the city being unsultable for mOVement
by any other means. In thls era there ware few attempts to 1imit car
usage even in the most heaV1lv congested parts of 01t1es except by “r:;~
congestlon 1tself Qulte 1ntolerab1e travel condltlons developed 'TheA
gituation was worse in those cities wlth no reserved track trans;t alternatlve.
Where there was ho suoh alternative, the car was stlll always the qulckest
(or least slow) mode availsble, unless one had to park some con31derable "
distance from where one wanted to get to. So the usage of cars grew.
Trafflo 1n the peak perlods usually moved at very slow speeds w1th constant
1nterruptlons. When a small incident occurred such as a motor fallure .
or a collzslon, or when 1t rained, the entlre trafflc c;rculatlon in large i
areas of some C1t1es became paralyzed for perzods of several hours. Caracas

may have been the most extreme example of this,
. /In cities
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In cities with reserved track transit systems the situation was not
quite as bad. In Buenos Aires the subterraneo and the suburban railroads
provided alternatives, In this city it is evident that car ownership
grew at higher rates than car use. Table 5-3 illustrates this by comparing
car ownership with gasoline sales. In Buenos Aires almost all cars use
gasoline and almost all of the larger trucks and buses consume diesel.
There are reasons other than reduced car usage per car that the two trends
depicted should differ but the magnztude of the divergence ‘indicates
beyond any shadow of a doubt that unit utilization was decllnlng throughout
the perlod covered,” In Santiago, Chile there were only a few train’
services in the urban area in the nineteen sixties and car ownership then
wag very much lesser than it was in Buenos Aires. One would have expected
therefore that the rate at whilst car utilization was falling per car have
been less than in Buenos Aires. This is what one reference actually
provides evidence in advising that in the mid sixties in Santiago traffic -
growth was at the rate of 10% annually compared with 11% for the Size.
of the fleet (and 9% for gasoline sales).

Table 5-3
PROPORTIONATE GROWTH IN GASOLINE CONSUMPTION AND CAR OWNERSHIP
IN THE CITY OF BUENQS AIRES IN RECENT YEARS

Year Index gasoline o . Index car ownership
consumption S
1969 . 100 . 100
1970 . 108 , 117
1371 . 114 . 133
1972 114 ‘ ' Ce 149
1973 © . 114 o | 164
197 109 L 179
1875 96 . ) o 196
1876 .. 100 - , : S 207

Source: Asociaci8n de Fébricas de Automotores (de la Argentiﬁa).
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It is possible that those who use cars during the peak periods in
the c1t1es of Latin Amerlca travel faster door—-to-door than were there
to be no private car use at all. But it may be more llkely that the
converse be true, It 1s certainly undeniable that the private car has
broughtabout adeterloratlon in the travel condltlons of those who do
not travel by car, but who nonetheless pay taxes to cover the cost of
infrastructure 1nstalled o brlng travel condltlons to somethlng like
the level they would be at were there to be no private car travel during peak
periods. It is a sad fact that the cities of Latin America have tended
to attempt to rescue themselves from the burden enforced by peak perlod
car travel by the prov131on of 1nfrastructure rather than gettlng to the root
of the problem by placlng llmitatlons on the use of the car in perlods of
high demand. Attempts at traffic restralnt by the limitation of city center
parking are generally qulte recent, enfbrcement is spasmodlc, and policies
are inconsistent w1th one authorlty w1th1n the c1ty maybe stimulating gar
traffic, whilst another is d01ng the oppos;te. )
Cities contlnue to try to emulate those of the Unlted States and
elsewhere where resources are more widely avallable for the prOV151on of
infrastructure than in Latin America. The employment of foreign consultants
has surely done nothing to improve matters. Attempts to impose logical
solutions fall on deaf ears. For ingtance some years ago the World Bank
mads a loan to Venezuela for an urban highway in Caracaa on the condition
that a study be realized into the p0351b111ty that the city requlre that
the users of congested road space in the city make & payment to reflect
| the costs they create. The study was duly carried out and reported '
favourably on a 31mp1e scheme by means of whlch those w1sh1ng to enter the
city center in the morning peak would have had to have bought a licence
so to do, But nothing happened. Instead the city is presently constructing
a Metro which will not improve highway speeds as much as the licence
scheme would have done and which costs more by a large and as yet unknown
factor., There is little doubt that the car has taken over Latin American
cities and the attempts which are made to improve conditions often take
as given that there should be no forced transfer of persons from the private
caf into forms of collective. transportation. Cars are the sacred cows of
Latin America. In this perhaps Iies the most significant difference to date

between the cities of Latin America and those of the central countries.,
fTable 5-1



Table. 5-1

RECENT GROWTH IN THE FLEET OF CARS, BUSES, AND TAXIS IN

IN BUENOS AIRES (CAPITAL)

Year . # cars # buses # taxis a/f
1955 100 666 4 605

1956 104 993 u 762

1957 110 508 L 421

1958 121 166 4 513

1959 137 268 L 527

1960 151 816 4 697

1961 149 292 3 179

1962 1l 217 2 949

1963 58 983 334

1964 160 533 3 7u8

1965 -

1966

1967

1968 - 241 314 - 5 564 23 491
1869 278 809 5 471 24 193 |
1870 325 147 7 897 24 387
1971 371 625 9 633 - 24 955
1972 415 1u3 . 1l 079 25 817
1973 u56 882 12 050 27 925
1874 499 062 12 w3 o 29 008
1975 543 305 . 13 6870 30 000
1976 576 821 14 638 30 000
Scurzes

Asociacidn de fabricas de automotores.

a/ Also included on cars.
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Table 5«2

POST WAR GROWTH IN AUTOMOBILE FLEET OF GUANABARA (RIO DE JANEIRO)

R L

Year B No. cars” Year " ¢ No. cars
1947 37 784 1962 103 311
1948 44 400 1963 | 139 2u7
1949 w7 778 1964 163 980
1950 53 211 - 1965° - 193 227
1951 60 413 © 1966 202 888
1952 67 913, 1867 213 174
1953 70 246 1968 225 952 -
1954 72 579 1969 261 446
1955 74 539 1970 299 806 .
1956 76 549 1871 o
1957 77 491 1972 3u3 462,
1958 80 000 1973 o
1959 83 735 1974 . 374 804
1960 85 182 1975 B 452 637
1961 94 246 1976 54l 304

Sourgsa: Anuario Estadistico do Brasil, various editions.
Josef Barat = Fefructura metropolitana e sistema de transportes- .
estudo do caso do Rio de‘ﬁanelro. ek

[Figure 5-1
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VI. THE SOCTAL CONSEQUENCES OF THE CONCENTRATION OF CAR
OWNERSHIP IN LATIN AMERICA

1. Concentration by sccial class

In Latin America, car ownership is highly concentrated by social
class, This in turn implies a concentration of cars in the cities of the
Region, where they do the most damage to the social fabric. Those who own
and use cars, enforce on those who do not inferior transportation services.
Thus car ownership and usage in Latin America is a regressive influence
in”the distribution of the fruits of economic progress. _

~ In the central countries, when the automobile was young, it was only
u'owned by the very rich. As production expanded, scale economies were
reaped thereby permitting a lowering of prices. Competition forced such
a lowering. Personal incomes grew and became better distributed as the
excess pool of unskilled labour was mopped up. Cars became more and more
a cdnsumef good for all rather than a piaything for the rich. Nowadays, in the
central countries, the car is an everyday necessity, the non~availability -
of which causes severe social disruptions. This is cleérly evidenced by
avents in the gasoline shortage which started in the United States in
the early summer of 1973. Car owners were prepared'to spend hours in line
for the topping up of their already nearly full gas ténks; they sometimes
resorted to the law of the jungle were they to personally consider that
they were being unfairly treated in any way. The elasticity of demand
for gasoline in the United States over a two year period has been estimated
at 0.1, There can be no clearer evidence of the degree to which modern
central country society is wrapped around the automobile,

In the central countries, the more affluent members of society can
afford more and/or better cars, but everybody who wants a car and who is
legally and physically able to drive one, can acquire a 13961 Chevrolet

Corvair or a 1962 Austin Mini. Some people do not want a car, especially
' those living in densely-packed inner areas with good collective transportation
and nowhere to park, |

Latiﬁ America, in regard the level and distribution of car ownerships

* is quite reflective of the central countries of bygone years. The Sao Paulo

Jof 1974
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of 1974 is the. Detroit of 1934, or the Coventry of 1954, or the Milano
of 1964, or, maybe, the Bogotd of 198%, 1In Latin America cars are often
expensive, incomes are badly distributed, and their mean levels are low,
Cars ﬁre the preserve of a privileged minority. _

The high prices of cars in Latin America are renown. There are
few exceptiﬁns to this general rule, The countries have either imposed
high import duties to raise revenue or to foment the development of a -
local production capability, with certain exceptions. In Argentina a
locally produéedarord Taunus (Cortina) costs in the neighbourhood of the
equivalent of USS 20,000. In.Chile a.Volkswagen Brasilia costs the
equivalent of US$ 3,000, In Brazil cars are cheaper than in most parts.
of the Regibn due to this country having developed an efficient national |,
automotive industry. Thus, for instance, the Volkswagem Passat sells in
Brazil for tﬁe equivalent éf USs$ 5,700 to US$ 7,500, very much the same as
in the United States where the same car, under its amgricanized name of
Dasher, sells at between US$ 5,500 and US$ 6,500. 'In the United Kingdom
specific taxes on automobiles push the price of the Passat up to the
uss$ 8;000 to USS 2,000 equivalent range. However, when expressed as a
fraction 6f tﬁe per capita GDP of the country concerned, the price of the
Passat'is.5.28 iﬁ.Brazil, 0.81 in the United States, and 1.89 in the United
Kingdom, : . : '

It is true to some extent that the availability of used cars makes. . .
car ownership less inaccessible for many Latin Americans than it would
otherwise be. However most countries do not allow the- import of used
cars which ﬁould.otherwise make car ownership possible for many people of
the Region who now cannot aspire to such things. The form of the income
distribution in most Latin American countries would imply that initial
depreciation rates on cars be quite high, since there would be comparatively
few people in the income range such that they just cannot manage to afford
a new caf but could run to a clean used vehicle, The usual supposition is
that depreciation rates of car prices in Latin America are low by the
standards of the central countries, but analysis does mot also prove this,
A Pagsat of four or five years of age seems to be worth a slightly higher

propertion of the price of thg equivalent new car in the United Kingdom

/than in
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than in Brazil, although the rate of physical deterioration would no’

doubt be greater in Brazil {due to higher accident rates, inferior ro#d
surfaces, etc,). Vehicles stay in circulation in Latin America for many
more years than in the central countries. Pre-war .cars are still a

regular sight on the roads of countries such as Chile, Argentina and
Uruguay.: Cars take very many years in Latin America before they are
valued a5 nothing better than scrap, due to the high prices of new cars

and the preparedness of many persohs to devote considerable time and energy
to keeping operative elderly vehicles, even if only for occasional use

at weekends. In this manner it is true that the availability of used ‘cars-
does permit that car ownership filter down to some degree through the social
classes,” o ' '

It is of passing dnterést to consider the impdct of thé skewed income
distribution on the total amount of car ownership. At very low average
income levels, a switching of income. from the mean person to the richer
individual could enable the latter to buy a car whereas he could not-so:
have done were .he not to. have benefited from the tramnsfer. "Thus at the
income levels of Belivia, or Honduras, the fact that the distribution of
incomes be skewed probably tends:to raise overall car owrnérship. . Howéver
were, income transferred from the mean person to the richer individual at
a higher average income level this might imply that funds be switched from
somebody with a high propénsity to buy 2 car to somebody with 'a lower
propensity, due to a high probability of already owning one. Thus - the
skewed incoime distribution of Brazil or Chile may tend to depress car °
ownership.. = !

However, ‘regardless of the actual overall level of car ownership,
in Latin America such ownership is highly concentrated by social class,
or income group, due to the skewness of the income distribution and the _
often high dollar equivalent prices of cars. In many Latin American countries,
only the more affluent families own cars., Ownership of a reasonable modern
car is largely a synonym for belng a privileged member of society., =
We present some numeric evidence of the extent to which car ownership is
concentrated by social class by example of Sac Paulo, in Table 6~2, Note
that in the city of Sao Paulo car prices are very low by Latin American

/standards, average



standards, average income levels are high, and their distribution is probably
less skewed than in many other parts of the Region, due to the relative
shortage of some qualities.of unskilled labour. Hence one would tend

to expect that car ownership in SZo Paulo be less concentrated in the hands
of the privileged classes relative to the situation in other parts of the -
Region, But even so it is a quite sobering realization that in S3o Paulo
(in 1977}, of all cars registered in the city, 18.1% are second cars

(in one family), and 3.6% are third cars. There are more second and third:
cars in Sao Paulo than -cars-of any kind in the possession of the less
affluent 65% of families. ‘

‘2, Concentration by;locatidn

'It is genefaily fégogﬁized that'in Latin Am;rica.the higher family
incomé§ tend to be much more highly correlated with demographic density
than in the central countries, In the Region, agriculture is still well
within the phase that it was in thé United Kingdom in the midst of the
past century, or continental Europe 1n the earller years of the present
century, when advances in 1abour product1V1ty were rendering available
large quantities of unskllled 1abour from farms, which depressed rural
incomes, at the same time that demand for labour was 1ncrea51ng in the
61tles, thereby raising urban 1ncomes. We present in table 6~1 some
ev1dence of the dlsparlty in family spending between selected rural and
other parts of Brazil, and we show that the disparity in spendlng is reflected
in spending on prlvate transportatlon.,

In the central countrles it is common to find that car ownership be
higher in rural states and countries than in urban boroughs and wards.
There is generally a lesser income disparity between the urban and rural
areas in the central'éountries (compared with the countries of the Region)
and car ownership tends to show itself to be more responsive to the fact
that the utility of a car is greater 1n rural areas, due to the lower level
of accessibility in general and especially acce531billty via collective.
transportation. But in the countries of the Region the income disparity
between the rural and urban aréas generally domitétgs the effect of relative

accessibiiity so that car ownership per capita is much higher in the more

/urbanized areas
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urbanized areas;"Figureléel‘provides evidence of this for the states and
territories of Brazil, Tt 1llustrates the p031t1ve correlatlon between
the percentage urbanlzation of the unit of the federatlon and the car
owmership rate. The corvelation is not per;ect- 1t cannot be 31nce it ’
is the 301nt product of a less than perfect correlatlon between the degree
of urbanlzatlon and income per head and“a further 1mperfect assoc1etlon
between income levels and car ownershlp leVels. Three states stand out
from the overall trend, these belng Parané Santa Catarlna and Rmo Grande
do Suli, These states are of relatlve european aspect w1th rural sectors
somewhat on the style of the central countries, being qulte efflclent and-
affluent, by the standards ofﬂthe;northeaetﬂstates for instance, Hence
the rural-urban income dlsparlty in these three,states is less pronqunced
than elsewhere and the relatlve acce351b111ty factor may come more into ..
play' . . , . : - R . SRR
As we shall go on_to:diecusev thevpropensity>in Lagtin America that

car ownershlp be concentrated 1n c1t1e$ rather than, in rural areas- implies
that such ownersth be located where it does the most social harm. -

In the central countrles too it is a general feature of car ownership.
patterns that w1th1n c1t1es (as well as between cities.and rural areas)
ownership be at hlgher 1evels in those perts less densely populated; due
to the preference for the more affluent to llve 1n greener districts on.
the outskirts of town, or beyond, and to the tendency for car ownership
‘to be lower in those inner dlstrlcts where collective transportation is
goed and space to park a car is hard to come by. The same trait is not
always observable in Latin America, especially in those cities which ‘do
not possess reserved track collective transportation, systems of reascnable .
quality between the outlying suburbs and the central area., Thus, in the.
case of Rio de Janeiro, to mention a somewhat extreme example, although
the city Dossesees a quite extensive suburban rail network between the
central area and the north zone, this is not up to the quality that appeals
to the higher 1ncame famllles. in Rio de Janeiro certain high density
inner suburbs, notably Copacabana but also others such as Botafogo, Flamengo,
and Ipanema, have high ratesiof ear ownership whereas ownership rates are

probably less in certain northern suburbs, such as Deodoro and Novo Iguagu,

Jwhere densities
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where densities are lower. Thus, even at the micro-level within cities,

in Latin America -car ownership may be concentrated in those densely-packed
areas where it does the most social harm. It is reputed that Copacabana
has the highest density of car ownership per unit area of any comparable
distriet in the world, and it is clear from mere observation that the social
costs of such dense concentration are very high.

It should be borne in mind however that the probable positive
correlation between car ownership rates and demographic densities of Rio
de Janeiro is an extreme case and not necessarily typical, although we
lack sufficient data to prove the point one way or another. In Buenos
Aires the quality of the rail services is such that the more affluent are
prepaved to use them and the coneentration of car ownership in the denser
districts does not occur; the highest rate of car ownership is in the
affluent and sparsely.populated Retiro. suburb. Even in Santiago, Chile,
which has no rail network which links the irmer and outer areas of the
city, car ownership is not obviously centere& in the denser zones.
Nevertheless it is-probably true that in Latin America there is a stronger
propensity that car ownership be concentrated in those zones with higher
demographic densities than is the case in the cities of the central

countries,

3. Transportation demand by seciallclass

The concentratlcn of car ownershlp is, thankfully, less than. the _
extent to which car usage, in terms of kilometers travelled, is concentrated.
For 1nstance in 1976, the ratlo of gasollne sales to cars registered in
the Federal Capltal of Argentlna was 1,48 (m ) whilst in rural Misiones
State it was 4,08, It is probable that some car usage in the Capital was
performed with gasoline purchased elsewhere, and it is probable.that some
of the gasoline sold in Misiones was bought by Brazilians taking advantage
of cheapter prices in Argentina, but the general conclusion that cars
registered in outlying areas travel more than those registered in cities
is undoubtedly true,

However, the same conclusion cannot be drawn were one to consmder

travel consumption in terms of number of trips made rather than in- terms

/of number
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of number of kilometers traversed. Table 6~3 provides evidence that -the -
number of trips made is positively correlated with family income. Also
it is boosted by car ownership, independently of the income of the family.
It is shown too that trip rates are higher in the outlying parts of

cities than in the more central districts, although some of the trips .
originating in the former would doubtless be made to the inner areas,
especially commuting trips. .Thus the table provides us with some evidence
that the more affluent place the higher demands on the urban.transportation
system since trip-making responds positively. with income, and trip-making.
is stimulated by, the ownership of a car and car ownership is concentrated
amongst the more affluent. . ) .

Further evidence that the more affluent place higher demands on the
transportation system, which is largely provided at public expense, is
given by figure 6-2, ’'This shows, once again, using the.case of Sao Paulo
rather than Buenos Aires as in table 6-3, that trip-making-correlated
positively with family income. Furthermore, it illustrates that the
richer make a higher relative and absolute number of their trips by car,
The car is recognized as being a-much greater consumer of road space than
a bus, since it carries on average only 1 1/2 persons against maybe twenty
times this number in the case of a bus, whilst traffic engineering studies
have estimated that the impact of one bus on the traffic stream is the
equivalent of only three cars., Furthermore cars are more consumptive of
expensive parklng space than collectlve transportation vehicles. Thus we
have another reason, the third, to back our claim that the’ r1ch make '
dlsproportlonate use of publically provided urban road space, i.e.,that the
absolute and relative number of trips made by car increases w1th income,

A fourth reason is that it appears that the rich make more of their *
trips “in those hours when there is the highest ratio of demand for supply
of road space, i.e., the peak hours. That this be so 'is nor conclusively
proven, but it is a deduction which one makes From the most comprehensive
trip-pattern data available to us, for the ¢ity of Sao Paulo, and it is
seemingly backed up by observation in other cities., It may be a phenomenon
unique to Latin America. Table 6-4 shows trip rates in Sao Paulo by journey
purpose and by family income. OFf the journey purposes listed those which

/tend to
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tend to be concentrated most in the peak periods are work trips, trips
for education, and trips to serve passenéers. These trips account. for
most of the increment in the number of trips made as family income
increases. On the other hand trips for other purposes vary quite little
with income, The rich tend to make more intensive shopping trips by car
to the supermarket rather than frequent journeys on foot or by bus to

the neighbourhood grocery store. In Latin America the rich are. able to
reduce the number of personal business trips they make since they are able

to hire the services of despachantes and also can substitute their home.

telephones for physical movement. The richer are more able to avoid trips
for health reasons by staying more healthy in the first place, and alse

the very rich can better afford treatment in- their own homes. Even trips
for recreation and visiting do not respond very much to income,  for

reasons that can only be suggested. 1In Latin America such trips are
generally more a way of life than in most central countries. It is possible
that growing affluence changes people from their traditional behaviour
patterns towards the lifestyles of the central countries.

Thus, to sum up, there are the following reasons why the rich place
higher demands on publically provided urban road space than the poorer in
Latin America:

' (i) Trip-making correlates, positively with income,.
(ii) Tr;p—mak;ng is stimulated by the availability of a car at any
income level,
(iii) The rich make more of their trips by the private car.

(iv) The rich.seem to concentrate their trips more in the peak periods.

#, Impact on distribution of real income

' It is possible that the extra demands on the transportation system
made by the vich are worth the social éosts expended to cater for them.
But one doubts whether many of such demands be worthwhile. Certainly,
the prices paid by the affluent for the trips they make would often not-
cover the soc1al costs of prOV1d1ng them. Thus the affluent weigh the ‘
benefits they would receive through trayelllng with only some of the costs:
involved. Therefore they would teﬁd to ﬁake some trips which cost society
in general more than the trips are worth. l

: /There are



There are several reasons why trips made in urban areas, and. .. "
especially. those made at peak periods and by automobile, are likely to-
cost society more than the price perceived by the trips maker. They include:

(1) 1Intensive use of urhan roads leads to demands (justified or -
not) for. the provision of more infrastructure at public expense, -either .
more roads‘or metros, These would be often paid for through general .. - -
taxation revenue rather than by those who use them,

(ii) The trip would often generate noise and atmospheric pollution
which affects those walking along the streets conqerned and living or
working in the neighbourhood, which persons are not compensated for the
costs forced upon them by those who are responsible.

(1ii) When a car or other vehicle enters a congested traffic stream
it slows down the vehicles already theve, thus forcing extra delay and
operational costs on the latter, The driver of the marginal vehicle would
necessarily pay the costs of his own time and his own operating costs but
he would not generally be called upon to cover the costs which he forces:
on others., Many of these others may be bus travellers unable to afford @ ...~
the luxury of private car transportation-but who nevertheless are adversely
affected by the actions of the car owner, -

(iv) It has been found that car drivers rarely know their trie marginal
car operating costs, since they have no idea of how much maintenance cost
nor tyre wear, etc., follows from each kilometer travelled,. Thus, depending
on the taxation on car usage, & driver can even make tyips which really
cost -him more than the benefit.he derives from realizing them. {(On the
other hand, bus fares are quite obvious and well perceived,)’

In this chapter we wish to concentrate mainly on item (iii) in the
above listing., In so doing it should be stressed that we ave underestimating
the extent to which the travel behaviour of the more affluent'édversely
affects society in general, and the less affluent classes in ﬁarticuiar.

Note ‘that in rural areas the costs attributable to car travel are
rarely more than those paid by the trip maker himself. Where there is no
congestion the introduction of ‘one more vehicle to the ‘traffic stream'does
not interact with other vehicles already theré. Furthermore, even were

one to choose to assign the costs of the highway used to the various users,

/the relatively
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the relatively light and inoffensive car should receive-very little of

the total cos;s‘allocated; Only in exceptional cases, such as on Sunday
evgnipg apprqaching Caracas from the west where considerablé congestion
deVelops,'does rural car fravel cost society any more than the. amount paid
by the trip maker. - , . :

The costs 1mﬁosed by urban car travel vary markedly from place to
place w1th1n any one city and from one time of day to another. The extent
to whlch one marginal car slows down the trafflc stream varies with the
relatlonshlp between speeds and flow for the road concerned and the volume
of trafflc. The 1nteractlon between speeds .and flows is greatest on
narrow roads w1th frlctlon from frequent 1ntersectlons and parked vehlcles.
The hlghest costs forced upon the other users of the highway are thus on

c1ty center streets and also, even more S50, on roads such as radial routes
' in peak perlods when capaczty is utlllzed to and beyond design 11m1ts.
Generally when a road Js_qgeratlngﬂat very close to its physical limiting
capacity the social coé?g éssociated‘with the marginal vehicle can be very
high indeed. for Caracas it_has been‘estimated that the total cost of
accomodating one extré vehicle (including both the private costs naturally
borne by the driver and the social costs forced upon others, both car
occupants and the collective transportatlon users) on a three lane road
is 0.75 bollvares per kllometer were the trafflc volume to be 1,750 units .
of one Passenger car per hour 1/, were. the volume to be 2,000 car units
the extra costs would be Bs. 1.6 per km; , and were the volume to be 2,250 car
unlts the extra costs would be as high as Bs. 4.8 per kilometer, all in
1971 prices,

Taklng.once agaln the case of Caracas in 1971, figure 6-3 shows the
varlatlon throughout the hours of the day both in the private cost of
travelllng on an inner area c1rcu1t (per km),. whlch cost is borne by the .
trip maker, and in the social cost, wh;ch cost is foréed By the trip maker
onto others, Note that, in the casé éf such a ciréuit,.the private costs
hardly vary at all throughout the day, whilst the social costs vary -
enormously. The trip maker would 1ndeed have little 1ncent1ve to travel at

those. times of the day when he costs others less.

i/ Counting a bus as being equal to three car equivalents, etc,

/The information
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The informatiom . for Caracas is taken from the findings of a study
realized some years ago which sought to determine the feasibility for' this
city of systems whereby the driver of the car, and other vehicles, would -
be made. to.cover the costs of the. congestion:-he causes, i.e.,be forced to
pay the whole social costs of the congestion he creates. The study
developed. a simple scheme which would have required drivers to have bought
a licencé to be:.allowed to enter the central area of the city in the morhing
peak period.l/ .Theiprice of the licence would be determined by the-costs
forced upon other road users by the marginal car. Such schemes, khown -~
generically as “road pricing" in the literature are well known amongst’

" transportation economists. .But it ean be argued that they do not go far-
enoughs = . L R o Lo - e
s :: - The private car is essentially the intruder to ‘the urban transportation
scene; as detailed in chapter V. It is the polluter: -Those "polluted.: -
against" are- the users of collective transportation. 'Road pricing schemes
can only be argued to strictly adhere to. the "polluter-pays<principle'-
should the revenues collected-from the polluters be ¢irculated back to
those polluted against to fully compensate them for their inconvenience.
Some items of road,pricing literature claim that such revenues should be
spent on expanding road capacity, for the benefit of those paying the fees
rather than those, the users of collective transportation, on whose -account
the fees are partially being paid, Furthermore, the principle of Pareto
- would require that- the introduction of car traffic :into the urban scene
be justified only were the users of cars able to compensate, and actually -
make payments to those rendered worse off. Thus one should conclude that -
road pricing schemes such as that proposed for Caracas only be sufficient
were the toll revehues in reality used to compensate those disadvantaged;'
to. the extent necessary, with any amount left over being left to subsequent
analysis-as to-what should be done with it, '

P

1/ The scheme was not implemented in'Caracas, due to political and other
« . difficulties,. However, the World Bank, which was responsible for
the commissioning of the study, has been instrumental in introducing:
basically the same sc¢heme which was designed for Caracas in Singapore.

. . . . v ., ri
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The- impact which: traffiéc ‘congestion has on cities in véspect of -
those who travel by colleéctive modes is somewhat different fn Latin America:
than in the central countpies,’ largely due to the fact that.bus services.
are rirely operated by thé public: authorities with-certain social objectives
in mind, but rather are, for the most part, operated by private companies
and individuals (-see sectiod*V<) undér loose public supervision,
Furthermore it is importamt’ té’ Gtress that: the impact of a given slowing
down of bu“services in a Latin American city may be greater than the
equivalent in the central: countries'since; in the Region, the.central .
country - téndency for the lessg"affluent 6. live cluser to the center whilst -
the richer take advantage of better ambiental conditions in the periphery - .-
is to some extent inverted.,: Thé¢ pooreritherefore have to.travel, in.many: ..
cases, veYy long distances from}: for instance, where they live to.where
they work thereby exacerbatingfthe impaet of any deterdoration in the
quality of ‘bus services, Tablés 6-5 and 6-6 give some. idea of the greater
travel timesito which-the 18ss affluent are subject in 8ac.Paulo relative
to the move affluent, . @ - 50070 fanih e e

It is possible tb trace” through'a-certain chiain of events which follow
from the slowing Hown: of ‘bus services by automébdle-generated congestion.
First of-all,:the previous: fleet size ‘is unable' te deal-with the-demand
for travel by collective transportation within a given time period.- The -
immediate consequence of this.is, overcrowdlng, from, which follows public
clamor for 1mproved serv1ces.'”}ie prlvate operators are often llmlted
in thelr abzllty to prov1de mo“e buses due to the fact that the fares that
they are allowed to charge by the superv1sory publlc authorlty are tied
to changes in operatlng oosts.' There may be no orov151on for the ralslng
of fare levels on account "of the de31rab111ty of 1ncurr1ng extra oapltal T
expendlture to ease the degree of ovarcrowdlng in the formulae used. L
Moreover, in the formulae used by some authorltles, the overcrowding may
effectlvely even lead to a reduot;on in the extent to Whlch cost 1noreases
be passed on"as fare 1ncrea3ee, through the spreadlng of the extra oosts
amongst more passengers, . 5, ”:ﬁ ,'

Even were there to be no control of - fares: by the public auunorltles,
the bus Operators would be limited in the extent to whloh they be able to

/raise faves
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raise fares to cover the acqu181t10n of ‘more buses by the extremely low
purchasing power of some of thelr passengers. . In Bra3111a and Sao Paulo,_
for instance, the poorest famllles may spend 20% of thelr 1ncome on B
. collective transportatlon, clearly leav1ng llttle . scope for the elevatlon :
of fare levels. . . ‘ . _ ‘

The quant;tatlve 31gn1flcance of the adverse 1mpact of automoblle—
generated congestion on bus services has_ppt been fu%;yugstlmated. The
study for Caracas referred to earlier go@sidergd.thg"effegts_qf charging
all car driver trips in the morning peak pericd a toli_of Bs. 3.00, in a
situation in which the operation of the Caracas metro ljne‘was_simulatgd;
From the findings of the study it can be deduced that the gize of the bug
fleet necessary to carry a .given volume of tfave;:woyld fall by.lQ% and
fares could fall (through lower operating costs) by 6% were 32% of the
car trips diverted to. other modes of transpbrtation.: The latter figure .
may be considered exce531ve 1n relation to the fbrmer two, but it should |
be borne in mind that these 32% of car trips are marginal trips in the sense
that they are the ones which derive the least benefit by being made by car

“inﬂthehfirst,plgcg sinqg Fhey.arg thg first‘xovhg_diver;e& by the toll;
Moreover_it.ishppobgble,phat;aibgttgr,ré}étion_@efﬁggn_ﬁénéfitq to bus
passengers apd reduction.in.cér trips be acﬁieﬁéd_by”fq;lipg 6ﬁlxrthosg trips
bound for the central area of the c1ty.‘. o -

% Policy Implications

It would seem that to redress ‘the 1nequit1es caused by “the affluent
forc1ng upon the 1ess afflyent worsened travel condltlons in the c1tles
of the reglon, there must be devnsed schemes whereby car “travellers l/ 1n
the peak be tolled, the revenues thereby galned ‘to be at least part;ally

utlllzed to compensate the captive collectlve transportatlon rlders for the

1/ In general the concept should be expanded to include users of modes
other than the car during periods of congestion. For example collective
taxis sometimes generate more costs on account of the congestion they
create than the value of the services they offer. They should be
taxed too. It would probably tend to occur that, per person, the
richer would be charged more than the poorer since the. richer tend to
use those modes of travel which are the more wasteful of road space
per person conveyed. SRR : : -

/inconvenience that
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1nconvenience that congestlon forces upen them, There are a wide variety
of schemes whlch conform to thls general pattern._ None have seemlngly
been introduced in Latln Amerlca;‘ N I_ Y
Were it to be considered unde31vable, from elther the poi;tical or :
legal {or other) standp01nt to. ralse revenues from peak hour car travellers,
other non-monetary, schemes to, redress the equllbrlum could be substltuted
Such alternative could 1nvolve the wlthdrawal of a part of urban raéd’\r”.
capacity in peak perlods from belqg utlllzed by cars, so, that collectlve .
transportatlon may functlon at speeds not 51gn1f1cantly dlfferent f“om those
which would have prevalled were there to have been no 1nord1nate grow*h in
car usage. Relatlvely pa531ve devzces of thlS nature include the re~ervat10n

LR

of lanes by buses. More extreme fctms than thls are not dlscussed 1n pub11c,

but there may, on occasion,~be a very good case to be made out for the_
complete bannlng of cars on certaln thoroughfares and 1n all central parts

of cztles in the peak perlods._i ) o ' )
No Latln Amerlcan c;ty has 1mplemented'an§ klnd of pr1c1ng scheme
on car users, and.others, 1n the peak perlods, the revenues from whlch 7
are cn-culated. 1*ack to those who are dlsadvantaged by such usage. The r'oad
prlc ng 1nve51ﬁbatlon for Caracas concluded that the 31mple scheme deV1sed .
would be WOPthWhll° 1n soclo-economlc terms, whether or not a metro be . “
constructed 1n-the clty. The scheme has ,pot been 1mplemented but the '
metro 1s belng constructed., The metro was, recommended by a study reallzed {
before the road prlclng 1nvest1gatlon, and it could not therefore have
been examlned whether or not the metro would be worthwhlle were the surface
transportatlon system optlmlzed, asAlt would tend to ba were the road
prlclng reglme 1ntroduced. ThlS 1s 1llustrat1ve of a tralt observable 1n
other Latin Amerzcan c1t1es as well as in caracas (-R;o de Janelro Sao Paulo
and Santlago, Chlle, for 1nstance ) to prefer expen31ve capltal 1nten31ve
"solutlons" to urban transportatlon problems which seek to 1mprote the‘-
condatlons of travel of collectlve trensportatlon users WhllSt not 1ntmud1ng
on the "rmght" to use the prlvate car, whlch seems to be treated as somethlng
akin to a Latin Amrican sacred cow. It is generally not the case that h
metros are financed by the users of cars, the costs of the metro system

being: usually paid for: by fares and-from-more general taxation revenue,

/which, in
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ﬁhich, in Latin America, may be to.a large extent contributed by taxes on
sales rather:than ‘the generally: more progressive taxes on income. Note
too, as is indicated in table 6.6, that in Sao Paulo at ledst, the metro
is utilized by high income persons.who probably alsc.own cars., -

¢ . .There are certain signs,.however, that certain cities of the Region
are starting to consider the adoption of schemes which would physically -
transfer road space from the car user to the collective transpdrtation
passenger, ' Buenos Aires has several .lengths of ‘reserved bus lanes, one
against the flow of traffic, But in other cases the prime mover behind
- such schemes does not seem to have been the desire to remove some.of the
incumberances forced on the user of collective transportation, but rather:
. something else. The improvement:in the travel conditions of the transit
user is almost a by-product.. ‘For 'instance, Santiago,  ‘Chile, has recently
removed parking meters from city cenmter streets in an attempt to reduce : -
the amount of car usage to the center of town (les$ than two years after
they were installed in the firet place); but the prime reason for this
 seems to be to attempt to ‘alleviate the amount of atmospheric pollution
over the inner areas of the city 1/ and not to improve the fluidity of bus
movement, -In Rio de Janeiro a plan was announced in June 1979, to reserve
two lanes-on Avenida Nogsa Senhora de Copacabana ifor buses. But one of :
the reasons for. the adoption-of this scheme, and maybe the principle:one,
is that there woyld result an expected saving in petroleum consumption. ' .

There is without much doubt a real .concerm-in Latin America that-

the travel conditions of -the less .affluent social-eclasses must be improved,
This is evident through speaking with those responsible for urban transportation
by the bold actions taken in the construction of metropolitan railroads,
-by the actions taken by some public authorities in acquiring supplementary -
bus fleets, etc., ~ But there seem to be little in tﬁe way of attempts to
tackle the problem at the fundamental level though restrdints on the excessive
amount of car travel at inconvenient times, which largely created the problem
of‘ﬁéor‘travel_conditions for the less wellwoff in the first place, The

1/ For which the private car mayfnot even be significantly responsible -
see table 7,5. o ' -

/solutions attempted
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solutions attempted are not only possibly somewhat regressive in certain
aspects; they are also inordinately expensive. The first line of the

Rio de Janeiro metro cost more than US$ 53 mllllons to construct per
kilometer, Were the problems to be tackled at the basic level by reducing
the quantity of car travel at Dpeak perlods not only would the "polluter”
be called upon to cover the costs of his contamination, but the total

costs of ach;ev1ng the de51red level of 1mprovement would be lowered,

/Table 6-1
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pose e p or | Table Bel. e e

SR e et T F

TOTAL AND AUTOMOTIVE-RELATED FAMILY SBRENDING IN 1975 Iﬂ_

] SELECTED PARTS OF BRAZIL

(In cruzelros)

LA CY SR s petels SRR

¢ [N
om T

Area {Indicating unit Total Spending on:
of the federation) spending vehicle vehicle car
per family = mainte=- tax purchase
nance

Rural MA, PI, CE, RN, PA

PE, AL, SE, BA 7 543 21 ) 88
Whole region idem, 13 229 66 29 338
Rural PR, SC, RS 12 028 1us5 51 596
Region idem. 29 038 255 116 1l 128
Rural RJ 14 006 99 27 357
Region RJ 40 078 265 165 1 001

Source: "Anuario Estadistico do Brazil: 1977".I.B.G.E., Rio de Janeiro,

/Table 62
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Table 6-2

“THE DISTRIBUTION OF CAR OWNERSHIP BY FAMILY INCOME
. IN SAO PAULQ IN 1977 '

Monthly in- "7 Percentage of Famiiies with: " Percentage’
come on Cré T Lo 2 — 2r Nc =~ ‘of all
' ‘Cars “Car”  Cérs Cars  reply families
o 00w as s L Ued L
701~ 2000  91.7 7.7 0.5 0.0~ 0.0 1025
2001~ 4000 81.0 17.7 1.0~ 0.0 . 0.2 24,15
4001~ 6000 ~ . 62,2 MM 2.8 0.3+ 0. 18, 34
6001~ 8000 - U5.6 H8.2 .. 5.4 0.5 . 0.2 11,45 -
B001-12000 = 27,9 58.3 ©° 12.2 1.3 0.3 11,75
12001-16000 - - - 36,0 - - 6lgl - - 18.6 -~ 3,8 - 0.5 - 5,68
16001-20000 1L sw3TC 2e2 e’ T o mar
above 20000 5.8 42,6 38,0 13,4 . 0.1 6.78
ALl 5k, 6 .5 8.3 23 0.5 93,99 a/

Source: Information provided by the Empresa Metropolitana dos Transportes
Urbanos of the c¢city of Sao Paulo.

a/ Excludes families which did not respond to the income question,

/Table 6-3
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~ Table 6-3

TRIP-RATES PER DAY FOR FAMILIES IN BUENOS AIRES BY SOCIO-ECONOMIC
"STATUS" a/ ‘CAR OWNBPSHIP AND" WHETHER OR NOT THE
FAMILY RESIDES-IN’ THE MORE BUILT-UP AREAS

[ B uma s was ot s s ietnm e m e m ean o -

------

. Soc.xo—economlc ... Car~owning

status- or not Feder-al cap:l.tal Rest of I‘i&tI‘OPOli’tﬁn
o A e e e aresa
High yes CT 12,53 B
- no-- e 8.07 S 5127
Mediumi ' yes' Bl g Ul ¢ . B.53
NI n_;:)'{_‘} EREN 5.7.:].‘; L b,75
: no . 4,13 L 3.89

Source: "Estudio preliminar del transporte de la Reglﬁn Metmpolltana",
Ministerio de Obras y Servicios PGblicos. Buenos Aires, 1972, -

a/ Highly correlated with household income,’

/Table 6=4
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Tablg 64

.DAILY ;TRIP RATES BY PURPOSE FOR FAMILIES IN SAG PAULG
IN 1977 BY.INCOME GROUP

4

T ——p— —p—— e —

Monthly Trips per day :-. Per family for purpose: :
income in Work  Educ, Shop Pers. Health Recreat.Serve Home Total
Crs . R G me o s . Dbuse . ¢ - enevVisdte.-- Pass.- o

0~ 700 0,17 0.02° 0.05 0,20 0,06 0,15 0.00. 0,47 1,12
701- 2000 0,83 0.08 0.06 0,27 0.10 0.21 0.,06. 1,37 2,98
2001~ 4000 1.47 0,19 . 0.08 0,35 0,14 0,27 0.10 2.4 4,73
4001- 6000 2,04 0,36 0,13 0,48 0,13 0,38 0.13- 2.82 6.4l
6001- 8000 2.20 0,51 0.12 0,58 0,14 0.42 0,17, 3,22 7.36
8001-12000 2.42 0.75 0.16 -0.62 0,14 0,56 024 . 3,70 8,58
12001-16000 2,54 1,01~ 0.24 0,79 0.13 0.66 O.42- b4  9.94
1600120000 2,35 0,98~ 0.26 0,85 0,15 0,74 0,58 4,41 10,02
above 20000 2.42 1.2 0,37 0.88 0,18 0,04 0,51 .74 11,44
ALL. o 1,81 0.4 0.1 0.51 0.l - 043 0.20 2.8  6.59

Source: Interpreted from information provided by_the Empreéa Metropolitana
dos Transportes Urbanos of the e¢ity of Sao Paulo.

/Table 6-5
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“Pable 6-5

MEAN TRIP DURATION AS A FUNCTION OF HOUSEHOLD INCOME.
' 'SAD- PAULO, 1977

PR WA RN T Ve S e e . o i e 4 e o . Ll N ISR

_Monthly. incope in Cr$. ... . L ., Minutes per trip .

701 ~ 2000 o ‘ PO BgLE:
2001 = 4000 I .. 51,8 b
4001 - 6000 . J R P Y7 T
.+ 6001 - 8000 e YR
8001 - 12000 - T KA S 375
+ 12001 - 16000 e ! ~ a1y
©-16001 - 20000 -0 - . 2g.1
-above 20000 © - ¥ . . 24,3

-

.

Source: Interpreted from information provided: by_ the Empresa Metr'opolitana
dos Transportes rbanos of the 01ty of Sao Paulo. ’

¢ e s . —— e s e amn e v [ b et 4 e maue

RIS S R AT U O

T
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Table 6-6

TRIP DURATION FOR HOME-TO-WORK JOURNEYS BY SELECTED
COMBINATIONS OF MODES

Mode(s) Minutes home-work Mean family
Industry Commerce Service income in
Cr$ of users
of mode(s)
Bus 46,9 Lg,0 U7,2 7837
Car 2u,3 26,0 27.6 14680
Bus + bus 77.9 76,7 79,9 6920
Metro 38.3 34,6 33.6 12920
Other train 73.0 U4 72.0 5070
Bus + bus + bus 100.5 105.7 87.1 6400
Bus + bus + train 110.4 98,7 115.9 6810

Source: Interpreted from information provided by the Empresa Metropolitana
dos Transportes Urbanos da cidade de Sao Paulo,.

“

/Figure £-1
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Figure 6.1

SHOWN ON THE "Y"™ AXIS AND DEGREE OF URBANIZATION, IN TERMS OF THE
PERCENTAGE OF THE POPULATION THAT LIVES IN URBAN AREAS, SHOWN ON

THE "X", FOR UNITS OF THE YEDERATION OF BRAZIL IN 1975
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- . Figure 6.2 _
QUANTITY OF INTERNAL (TO SAO PAULC CITY) TRIPS PER DAY PER FAMILY AS
A FUNCTION OF FAMILY INCOME: IN TOTAL AND BY AUTOMOBILE
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Figure 6,3

THE DIURNAL VARIATION IN, {a), DRIVER!'S TIME AND OWN CAR
OPERATING COSTS AND, {b), THE COSTS FCRCEDR UPON OTHER ROAD
USERS DUE TO THE PRESENCE OF AN ADDITIONAL CAR FOR A CIRCUIT
IN INNER CARACAS, IN BOLIVARES OF 1971 PER Km, AND USING 1971
WEEKDAY MEASURES OF TRAFFIC FLOW AS BASE INFUT
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VII, SOME ENVIRONMENTAL IMPACTS OF THE AUTOMOBILE
IN LATIN AMERICA: ACCIDENTS AND POLLUTION -

;}. Introduct&on o m

[ < i w.,uwm..a-ﬂ.-hl.....-‘-\u-.u e

An automobile undoubtedly confers on- 1t5 owner benefits derlved from,
the greater accessibility which it permlts. Tﬂese‘benefltsmgké probahly
large although hitherto non estimated, .This current paper too makes no .
attempt ;at estimating the benefits devived from the accessibility generated.
by the automobile-in any quantitative manner, (Howevex.in .Annex 2 we :
present a methodological framework whigh could be adopted for their estimation,)
Since we make no attempt to estimate. the user benefits which the car unleashes
it may be considered unfair to .dwell tao;long on.the matter of the varicus -
environmental and other.social costs for which the car.is responsible, since
so to do.may bias the ;reader's -opinion towapds a belief that the automobile in
itself is an undesirable object. :.ile.are. not trying to say that we believe that
the autompbile is undesirable for Latin America, although we do believe that it
is allawed: to be used in such a-way, ;that the owner and user does net considep
the whole .costs of his action te.society when he decides to buy a car and use
it. ..For instance, as explained in section VI, the car user does not, pay for
the costs he forces on . the user. of collective 'transportatiop when he. makes a
trlp along a congested. urban, street which :contains a bus routes

In the same way- the car user.generates both.air and noise pollutzop,
for, which.-he may, not cover the costs. ;. He-also starts. each journey with a -
non=zero probability of killing or injuring somebody, maybe himself,. before
he arrives at his destination, of which prebability he has little knowledge.
and which he can be argued to underestimate., - In Latin America the non-
appreciation of the dangers of car travel is seemingly Very much greater .
than it is.in the central countries .if the evidence of the eye is anything
to go: by (failure to wear seat balts, lack of lane discipliney etc.). . The
non-recognmition of guch costs implies. that some trips would be made and
some <cars would be bought when the benefits which follow on from suqh'actlon
be less than the costs involved. Thus there would be tendency for both. too
many cars and too much use of cars. Only were the potential car buyer and
trip maker'to be fully responsible for the costs of his action can

/there be
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there be much hoPé"fhé#lih; fig£é volume of carﬂowneéghiﬁfénd.céf usage
be hit upon.

2. Accidents due to the car-in Latin America

(a) Accident rates in Latin America: . Bt

. There is no doubt that, from the standpeint of road safety, Latin .’:
America is a very daﬁgerous part of the world in which to.live. ‘The bare
statistics show this to some degree, although not always to the:justified

degree since one suspects that there is a positive correlatior between the
accident rate of a country and the-rate at which those.accidents which do
occur fail to be reported, and hence .recorded in the official statistical
returns, Further evidence of the danger of being on Latin American roads
is provided by regular hair-raising newspaper photographs and stories of
. the previous -dav's disasters on the highway, and by quite alarming and . -
socially irresponsible behaviour seen whilst .driving to work in the morming.
Table .7-1 shows some illustrative statistics ef mortality rates in
certain Latin American countries (for which data is readily available) in -
-recent years, together with similar rates for soms ‘central countries for .
the years 1976 and 1955.  We choose to .concentrate on mortality rates rather
than overall accident: rates since it?iS‘suspected:that.differences in .. -
coverage aﬁd definition for overall accident rates between countries make: - -
inter-country comparison meaningless. ..There. are difficulties too, of-a
like nature, in the case of death rates, but to.& lesser degree; for instance
'some countries classify a death due to a road accident as being a.mortality
occuring: within 30 déys of a highway accident and. causally linked to it-.
(which definition is used by the United Nations Economic Commission for
Europe) whereas other countries count only those deaths which actually take
place at the place of the accident, whilst still others use intermediary
definitions. The vrates in the table are specified per motorized vehicle,
although a better base for comparison would be the .traffic wolume 'in terms .-
of vehicle-kilometers. : The latter information is not available for most
countries of interests - - - - o ool
/Taking as
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Taking as-an arbitrary base.for compardison the simple average of the
rates for the United-States and the United Kingdom in the two years of 1955
and 1976, it would .appear 'that Brazil in:the 1974/1975 period was 6 1/2 times
as dangerous, Chile between 1968 and 1973 was about ten times as dangerous,
Colombia in 1969 was 15 times :as dangerous, Ecuador in 1975 was 25- 1/2 times
as dangerous, Peru in 1972 was 4 1/2 times as dangerous, Venezuela in 1975
was 7 times as dangerous, whilst Uruguay:in 1974 was comparatively safe at
merely 1 1/2 times as' dangerous as the base point chosen. R

Data on accidents on highways for Latin American countries do not
generally exist in a reliable and consistent form over a sufficient number
of years to permit the determination of long-term trends., In the central
countries, howeﬁer, death rates on the roads per vehf'cle declined significantly
from the mid-fifties to 'the midwseventies:  for instance the rate (in teris of
deaths due to highway accidents per 1,000 vehicles per annum) in the United
States- fell from 0,61 to .0,34; in'the United:Kingdom it fell from 1,17 o
O.,4l; in the Netherlands it fell from 4.12 to 0.59; in France it fell from
1.92 to 0.74; in Italy it fell from 4.62 to O.51; .- The available data would
suggest that the rate in Chile fell from 1968 to 1971 to' 1973, but there were
other influences at work during this period; for instance in 1973 there were
at times difficulties in buying gasoline. The Latin countries of Europe
(Spain, Portugal, Italy and France) all lowered their death rates during.thé’
period however.  The indications are that the rate was® generally falling in
Brazil from.1972 to 197&; although remaining at very high levels, ™
(b) Reasons for the high accident rates in Latin America '

The reasons why accident rates are so high:in Latin America have not
been fully explained. There are many quite :obvious contributory reasons, such
as inexperienced drivers, cars of antiquated design, and inadequate sign-posting,

but the true quantitative significance of each one has not been identifiéd.l/

1/ There has been some seemingly pertinent statistical analyses to achieve
such identification in $3c Paulo.State. We have not had access to
the complete results,
/The British
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The British Transport and Road Research Laboratory however, has
conducted some illuminating research info accidents in deve;Qging‘countries'
in general. It found that, looking at.crqss=-sectional information from a
variety of countries, the higher is the car ownership rate the lower is the
accident rate per vehicle. . But this relationship is certainly not in itself
causals The increase in the:leve;hqf,qaf,qwnership is generally accompanied
by improvements. in the level of education, perception of social responsibility,
and quality 6f highway‘infrastruptupe;.anﬁ it is such tendencies which lead
to reductions in .the accident,naté and not higher car‘ownership in itself.

It is probable that the accident rate in Eéugd9r, which country in 1975 had

the highest dgath.rage per._vehicle of all ent{ies in table 7-1, increased as

--car ownership increased.in this country as a result of the oil boom of this
comtry in the early and mid nineteen seventies. In the 1§pger terﬁ however,
such riches would be transformec .into a paising of the level of education and
highway infrastructupe,'etﬁ.,ﬁtq eypqtuélly be reflected in a lowering of the
accident rate per vehicle. The British institution compared informagtion for
a number of developed.and developing countries for the years 1961 and 19871
and concluded that "the pencentage¢changes.in fatalities and injuries do not
appear to be closely related to changes in vehicle ownership".

The same institution suggests that "'the decrease in fatality rate per
vehicle (through the passage of many”years)lcoulq be due to the fact that
vehicles with the highest.rates are decreasing in numbers”. It goes on to‘
relate comparative accldent rates w1th the ownershlp of blcycles and motor—
cycles, which are recognized to be not .amongst the safest of vehlcles.

Also pedgstrian 1nteragt10ﬂ‘1s likelyftg‘gé 1mpquant; fogh;pgxanqg_the
switching of shopping from the neighbourhood grocery store, butcher's shbp,

- baker's shop, etc., to the supermarket reduces the degree of vehlcle»
pedestrian friction, . The countries which received the most attentlon from
the developing world in the British institution's analyses were in Africa
and Asiaj in Latin America the motor-cycle and the bicycle are less typical
than in the countries of the two other regions. But a study of transportation

in the metropolitan region of Buenos Aires examined data on vehicle usage

'{and accident
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and accident dita to estimate accident propensities for different types of
vehiclé in this 2ity, - The index calculated for a car was 4, for a taxi 2, .
for a bus 19, and for 'a truck- 14, ) ; D . Lt

For Buenos Aires these :indices’ are entirely plausible. .Taxis are .-
individually owned and operated by drivers who can‘be classed as professionals
and who would stand to lose a lot of revenue were their vehicle to be off the
road for any period of time due to having been involved in an accident.

Buses too are in very much the same category with ‘the important differences
that their drivers feel that drivers of other vehicles fear them more than
they féar other drivers (due to the greater size and weight of a bus

compared with most ‘other vehicles) and that a bus can take scrapes and other
minor impacts without having to be witlidrawn from service. In some Latin
American cities, although this is not as evident in‘Buehos Aires as.. -
elsewheré, bus drivers stand to gain more revenue by driving in a sometimes
quite reckless manner so as to maximize the time between their own wvehicle' - -,
and the vehicle in front of them on the same route, . Truck drivers: too
sometimes take advantage of the fact that they drive vehicles which ave
genérally'bigger'and weightier than mos¥ other .vehicles on the road, and thét
they can carry on’opérdting their vehicles even were they to have been
involved in minior ‘accidents:’ t : k

As time passes and incdomes increase one would expect. that cars, - _
especially, and taxié"increaseraS'arproportion'of-the total fleet and that .
the proportion of trucks-and buses -decline. -Thus, the mere passage of time
wou;d tend to reduce-the accident rate per vehicle.

The same British institution proved the statistical correlation between
road width' and the frequency of junctions and number of accidents im Jamaica.
In another deweloping country away from the region -the number of accidents:
was found to depend on horizomtal curvature, junction frequency, surface
irregularity, and vertical curvature. Thus one would also expect the . . ‘.
accident rate per car to decline in a general way through time as the quality:
of the highway stock improves, through the provision of freeways with:flimited

access, and the paving of rough gravel roads, etc,

/The Brazilian
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"The .Brazilian Ministerio da Justiga has-.also conducted some research
into accidents on highways. It was found that on the Via Dutra (between:the.
cities of Rfo de Janeiro and Sac Paulo) in the first three months of 1975
the accidents:which did occur could be attributed to:

. driver fault - . .39.6%.
.. vehicle fault ., - 14.4% .
- highway.: . < 5 27.6% .
- ambiental copditions - 6.7%
<sothers:. -~ .- . ;- 11.8%. - . .,

In urban areas 70% of accidents were attributed. to the fault,oflfhe
driver, Speeds are also likely- to be. influentjal. The Brazilian Departamento
Nacional: de Estradas. e. Rodagem claims that the introduction of the policy to;.
limiting speeds td 80.kwm/hr, to economize on -the consumption of gasoline, .
coincided:with a fall of 12% in the number of accidents and 19% in the
number of ‘deaths. - = .1 - L aepmiel Lo s
(¢) fThe intrinsic saféty of the Latin American: car, - _

One factor which does- not show up -in- the ewvidence quoted above on. the .
causes of adccidents .is the nature: of the Latin Ameriq§n~automopi}e,:whigh;;s.
inherently: more dangerous -tham cars elsewhere. . .Whether ;hgreybe,an,acgidenti;
due to the fault of the driver, the fault of the road, -the weather, or a.«
mechanical defficiency .in. the vehicle, there would be a higher chance that
the accident have serious consequences.in Latin America than .in the central. |
countries due to the inferior quality qf»thé'ﬁatiq,ﬂmerican car., . o

One contributory factor to the unsafe nature,.of «cars .in the region .ig .
the usually very high cost of mew cars,.. This provides an. incentive to maintain
in operation longer 'than desirable -older automobiles constructed with bygone

congepts of ‘safety in-mind, and also less safe.due to physical deterioration ,

as a function of usage., In some countries vehicles have.to be inspected for
safety features in order to obtain-a licence to circulatge,.but,these are
not always sufficient to ensure that vehicles conform with the desired

standards. o U A A

/A Further
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A further contrlbutory factor to the unsafe nature of Latin American
cars is the fact that most Of the cars produced in the region are built to
deszgns long s;nce out of productlon in their countries of origin and which
would not meet curtent safety standards in such countrles. For instance in
Argentina in 1978 the follow1ng models were in- productlon but not so in. thein
original homelands Cetroen Ami 8, Dodge Coronado; Dodge Polara; Fiat 600;

Fiat 125' early szxtles Ford Falcon- Ford Falrlalne, old model Chevrolet
Mallbu, Renault 6 and Peugeot uou. - i

e

Latln American cowuntries have generally ‘been slow in adopting safety
features in the cars produced’ w1th1n thelr boundaries. " Consider, for example,
the Volkswagen Beetle. “When this vehlcle ceased to be produced in Western
Germany in 1977 it had many more safety features than its 'Bragilian equivalent.
Amongst these features were three-p01nt safety belts, seat head-rests and a
body front portzon WhICh collapses on 1mpact. Certain- other Eeatures were
installed in the Brazilian version only. in 1976 when the Br32111an Government
issued a decree enforcing the 1eclus19q.oflcerta;n aafety equlpment in cars _
produced nationally. On the other hand, the Brazilian Vclkswagen ?assat is )
virtually identical as regards safety. features wlth the German model, since '
the entire design was imported from Germany, safety features and all, due to
the desire of the Brazilian subsidiary to .get the car onto the market with the
minimum delay possible. In Brazil the car prcducers clalm that they do not
voluntarily install safety equipment in thelr vehlcles smnce the buying public
does not .demand them. They are undoubtedly rlgnt in thls respect._ It requires
that there be government action to protect drlvers from themselves in Latln
Amerlca, and, even more important, to protect them from others._

However, there are grounds for optimism regardlng the safety features of
Latin American cars.. .Some countries, such as. Chlle and Argentlna, are tending
to open up their home markets to imported vehlcles, whlch would tend to
conform to international safety standavds, since it may be less profltable to
modify the car for the sake of a few Latin American sales rather than sell the
car with some equipment which . the manufacturers would prefer to extract.

(There however are some instances of foreign manufacturers taking advantage of
the lack of enforcing regelatlcns in Latin Amerlca regarding tge_quality of the

/cars sold;
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cars sold; in the polluticn field’ for.instance, small imported cars with
two-stroke. motors gre sold in Chlle without the fllters which are requlred -
in Japan ) Cars produced 1n Latln Amerlca are steadlly belng moye and more. .-:
sold on the 1nternatlonel market. espec1ally ‘those from_Bra211 (whlch have{ :
been exported to many coustrles such as Western Germang, Algerla, r;j:m;
Phlllppines) . Thus, the product has to conform to the safety standards of

the export market, and 1n most .cages. one would expect that thenwnufacturers
choose to avoid ummecessary dupllcatlon of effort and produce the same verslon
for the home market as for the export, market. Purthermore government actlon
in the area of requlrlng that new. cars. produoed and/or sold have certa;n .
mlnlmum safety standards W1ll probably 1ncrease, to  Somne extent, maybe, 51nce.
by upgraclng the cars produced tc 1nternatlonal safety standards uew export .
horizons.could be opened. WPe. - e A

(d) The relative 1mportance and cost of h;ghway accldents as a_source cf
death' conclusions

Deaths from hlghway accadents figure qulte hlghly in figures of death
from all causes in Latln Amerlca. “In" developlng countries’ in general road
acc;dents cause ‘more deaths than elther typhoid or tuberculosis or smallpox
or malarla. Table 7-2 shows some data of deaths from road eccldents and

..;'.

The estlmatlon of the cost to “the natlon of road accidents’ is* & sub]ect
fraught with dlfflculty. A crucial prcblem is how to value human 1i¥é. To
a honuchrzstlan the value of‘hls 11fe may be 1nfin1te. Slnce every year in
every country non-Chrlstlans dle in nlghway acc1dents then the’ costs “of sach -
accidents eVery year may be infinite. ’ o i a ’ '

There are several alter'natlve procedures to value human life (or the
loss of human 1ife). These are: R '

(1) One may estlmate how much persons are w1111ng to pay to reduce
the probablllty that they d1e. ' There are a ‘Humber of difficulties heré. A
person generelly does not know ‘the danger s hlmself ‘of crosS1ng ‘a busy road,
flylng by a certaln a:rllne, smcklng so many cigarettes of 2 cetrtain |
manufacturer per day, etc. Furthermore hé cannot reasonebly bé expécted to
pay on account of the paln and grlef that his own death would cause others.“ .

Flnally, it is soberlng to take note of the concluding Pemarks of one
T /researcher who

TR
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researcher who hag attempted.to value life by studying how. much.people are? '
prepéred tc; ﬁay to stand a better chance of not dying are "Precisely how the
translation ffon; private preferences to.social welfare functidns should be
performed ve hesitate to suggest".. C . . B

(11) The latter- pmblem, -and. maybe "'he one of the loss felt by friends °
and relatives, _wopld be avoided were one able to determine how much governments
are prebared to spend to save the lives of the people for which: they are:
re3pon51ble. . But even governments.may not.know what the relevant probabilities
are. The behav:.our of one ministry may.not be consistent with another. 'And -
there may be some circular reasoning involved; for instance, the benefits: -
from _.hi;ghway improvements utilize an assumed value of life {saved by reducing
accigient rates by providing better.roads). So were one to study the behaviour
of govemmgni:s .a5 to how much. they spend -to save lives by:.installing safety
ecllui.pngnt_dn_hi'ghways,',a‘x_.;d were one not to err in one's calculatiors, one
should -deriw-:_'the_lti the. value of .life by the value which was assumed in the
first .place. o Ly R _ 3 C

(1.11) One could feas.1b1y take .as the valye .of life the discounted net
future earm.ngs of the deceased -on. the. grounds -that society would-be that
much the worse off through the victim not being alive.  Clearly 'there are a
J.arge number of problems with this approach.: It places no.value on the extent
that the deceased would prefer to-be alive rather -than dead. . Also the same -
prooedur'e would usually conclude that most women, many -elderly men, most of
those l:wlng m the developmg world, -and young children everywhere wouid
benefit the rest of us were they to cease to exist, a conclusion which is
.clearly ridiculous.. Nevertheless this approach has found considerable
acceptance -amongst. the somewhat cold-hearted engineers: and economists who .
prmnde cost data. for transportation studies. Were the approach to be
combmed\w:.th_(r:l.‘) it could, however, yield acceptable results.

(iv) One could gain an insight into the costs borne by.the friends and
relatives of the deceased by studying awards in court cases claiming ..
compensatibri for losses inflicteds This possibility .too could beused in
association with (i), One may also. utilize the awards laid down in
corw_ept:_i{:n.s,f 'sqq_h as that of VWarsaw, which specify how much the bereaved"

/should be



- 98 -

~ should be compensated for Xhe loss of their. loved ones in trapsport accidents.
A practical problem witi) this .appreach is the inconsis}:ency of the results, .
ohta:.ned depending . on the convanuon chosen., . R
Nevertheless, a study of transportation 1n the metropolltan area. of _
" Buenos.-Aires used method (iii) sbove to, determlne that the every death in a
road acc:.dent in Buenos A:Lres comesponded to a cost due -to all acc:Ldents L
on the roads of this city of approximately 1,3 million pesas. of 1973, _.Th:_,.;;,:;
_ figure does include. some allowance for the losses felt by. tﬁe bereaved, but.
for the most part is based on the. value of lost pr-oductlon and costs of ..
repairing men and machines. Us:mg the value estimated for Buenos A:Lres, and
making suitable adjustments for inflation, one may use.the result to (very
. ;:,l'judely) estimate the cost of road accidents as a p.r-oportion.of the, GDP of .
Latin American conntr'ies. _The estlmates made are subject to many errors - and
their tr'ue mgm.f;cance is not wholly obvmus, nevertheless they vary, for
the La‘t:.p American countries dealt with, in table 7-1 from a Jow percentage
of 0.8% for Peru in 1972 and the Repﬁbﬁca Oriental del Uruguay in 1974 to
as much as 4.8% for Ecuador in 1975, The Bpritish Transport and Road Rgésearch
Laboratory haxs_i,e_gt'iyqa;j;g.d, that the,.gps}:smg:f road agcidenj;s to developing
countries in, ma:.nly, Africa and other countries .with relatively low levels..
.of mot‘qrizatip_lrii_‘,_l to be around 1% of Gross. N,‘atipna_l; Product. In Latin America
one would: expect that the percentage be somewhat higher than in 'deﬁ{glpping;.:.-:
countries on. average, due to more vehicles and more accidents. - The Brazilian
Ministerio da_-Jﬁstigal,;iﬁ the report referred to gaa_rlg'.er;prpyid@ information
of material damage costs and "vitimas com _feripentos." (Whi-gti may or may not
include the lost productio@_thrquh the‘pgrsonﬂggxtinglpimself,injured)’from
which it can be deduced that in 1972 and .1873 the cost -_of highway accidents,
s0 defined, was somewhat less than. 1% of l;pd,azili_ap. Gross National Product.
Nevertheless, perhaps the whole idea of estimating the costs to g .
nation of the death and other .damage. caused. by road acc:.de"nts is futile.
Some nations, such as the, United States, _Unlted Klngdom ‘and Sweden, spend
vast sums in attempts to reduce. the number of hlghway accidents (while got
discouraging car usage). At the, limit.a. countr'y could spend most of its . .
Gross National Product on mnlmlz:mg‘“mad a;:cadents,, :Ln which case the, costs

/of the



of the accidents themselves woild clearly. not'be aifair indication of the
amount of the wealth of the natlgn Vepted rfrom- cohsymption becauvse ‘of

B

road acc;dents. o ﬁ_;d_,", v e el Erw - ooid
T 1t 13 w1thout doubt howeven that road accidents.are both a significant
cause of death in Latln America and that thay:cost:the.nations of 'theé reglon :
too much There should be more,leglslatlon intréduced to minimize such
costs, Much of the current legislation is;antiquated-and. inadequately -
enforced. In Argentlna the laws which govern vehicle use date from the’late
nineteen fortles. They do not, fopr. instance, require cars to have reversing
lights, Although rev1sed Sane their initial specification, fines seem to =
have been overtaken by 1nf1atlon.b Some of thejr dispositions, such as the
40 km/hr urben speed limit, are mot heeded, - .. Tene ©
In Chile it has been found that knowledge of the éode of transit .is
very poor. In some cases there ;s even passive gncouragement . by the responsible
enforc1ng aurhorltles to break the basic rules @f :the road, such as giving -
| way to trafflc on roundabouts. An, ‘Santiago, : Chile,. the cause of road
safety is not helped by the ;netallatlon of . a large. number of traffic lights
which seem to exceed the ab;llty of the.responsible authorities to maintain
them. Thelr prollferatlon and, mal-~-functioning seems to . be a’ reason why' they”
are net well—respected.‘ -~ B

. 4
1

In Brazll, one may be forglven for thlnkang that .only buses obey the’
80 km/hr general speed limit whilst cars may:not heed.to dt, = ° B

' There is clear;y con31derab1e hope that .road safety in Latin America
1mpfove in the future, gven if. on;y because there -is sc much room for
1mprovement from the present unsavory situgtion. - The improvement needs to
be on all fronts by minimum safety. standards for cars,: by updating transit
laws and ralslng fines and levels of enforcement, but maybe espec1ally by

dr1ver educatlon. P

/3. The
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3. The automobile and air po;lution in Latin America :

(a) Principal automotive~related air pollutants

In chapter VI it was made clear that automobile ownership, &nd to a
lesser extent, .usage was concentyated in the urban areas of the rdgion, This
has social implications as pointed out in that chapter: It also has
implications from the standpoint of -air pollution, in much the same way. as .
the social implications already indicated; the automobile forces costs -on
society in general,. and :the captive users of collective trapsportation more
‘than‘most, through lowering traffic speeds, and, in the same way, it generates
aip pollution which affects all and the costs. of which are not reimbursed by
those who create. the nuisance. It regresses the incomeidistribution.

There are several forms of air contaminant produced by the automobile:
in significant quantities. . These are introduced below. ..

... Carbon monoxide. This gas is liberally emitted by gasoline-powered -

motor vehicles, all other sources being insignificant, €O combines chemically

with the hemoglobin: in the blood, thereby decreasing the capacity of the
bloodstream to -carry oxygen to the parts of the body which depend on it. .-
The effects have not-been fully .researched to a degree: that permits-the. *.
relevant authorities to agree on the level of danger; some authorities feel
that the effects of CO become significant when there has been exposure at a
concentration of 30 parts.per miilion (ppm) for four hours. .The contaminant
may lead to'some_loss of mental ability and may conseguently.be .a cause of
traffic acpidénts_ih city streets. However one respected medical authority
has put the true significance of CO in some perspective by-claiming that with
each puff of a cigarette a smoker inhales seven times as much carbon monoxide
as fhe.highest'concentration found in heavy traffic.

Hydrocarbons, By.chemical reaction HC may centribute to the formation of

smog, which is a serious concern in some cities. There is no.direct evidence
that the kind of concentration of HC found in city streets is harmful, although
there have been suggestions that it be connected in some way with lung cancer,
Gasoline motors are much more contaminating than diesel motors, and the major
source of the total hydrocarbon pollition is the motor vehicle, as pointed

out in table 7-3.
/Nitrogen Oxides,
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i+ Nitrogen Oxides. The.rgal‘longetermneffects:of,uox are largely upknown
at the present,;. The gae.contributes.to smog Fformation.and can lead to
respiratory fajlure in high concentrations: not:found at the streetside,. :Some. .
authorities consider that the effects oszOx?may»be more harmful than those
of CO,% Again-vehicular. trangpértation is the major gource of nitrogen oxide -
contamination.and the petroliengine is gemerally more polluting than the diesel
motor, -~ i e s e ab o S

..Lead, - Lead pollution.may-take the form of either particulate matter or
volatile compounds. -There. is no evidence that lead pollution usually’produced
by auvtomptive.sources is a health hazard, although there is no doubt. that .
harmful effects follow from the:ingestion-of much higher.concentrations, The
element accumulates in the body: and can seriously impair wental ability,
especially when ingested by children. Lead is added to gasoline to improve
efficiency and reduce knock. _ A .

- Table 7-3 shows quite clearly that the gasoline motor is generally more
polluting than the diesel. motor;:and that motors -are generally more polluting
in those modes found in-urban' traffie, ' i.e.s idling,accelerating. and
decelerating. /It should be borne :in mind-too. that cl&er"cars without special -
pollution control devices may produce more-than 50% more CO than new:cars
which: are well~tuned. - There are many. ‘cars on. the roads of Latin America which
are both old and badly tumed, . Furthermore in some of the smaller countyries of:
Latin America.which rely on. car imports:from-outside the region the pollution
problem is made very much worse through the expansion of the fleet of small.
imported cars with two-stroke motors. These cars have engines which are
lubricated via the combination of .0il with gasoline. The burning of such eil
causes considerable pollution, somewhat alleviated were the cars fitted with
a special filter., In Chile, at least, cars with two~stroke motors are
imported without filters, Many motor-cycles too have two-stroke motors:and,
in same way, are significant contaminators. .

On the other hand the diesel motor is relatively innocent, although-this:
fact is not:well appreciated by 'public opinion in. Latin America, In some cities
diesel buses and trucks are hailed as being-contaminators of the.air whilst-
cars with:less visible exhausts are quite.exomerated, -.The:fact that -diesel

fumes - are visible hides 'the fact that such fumes. contain fewer gases of types. -

/which are
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vwhich are thoyght to be potentially dangerous to human health, 'qu;hg United
States those gasoline-powered cars with Governﬂmnt-stipulatéd éataiyticv
convertors are . still worse than diesel motors from the standpoint of HC and
CO emissions, and.all diesel engine: cars in the United States meet -current’
regulations from the standpoint o%-the other pollutant which is the subjeét .
of federal control inftheaunited_States,LNOi; In the United: States @ ':. "
investigations are proceeding apace to try and detect any association between
the particulate matter emitted by -the diesel motor and forms of cancer, but
to date they have failed to prove any significant relationship. -A diesel -
car emité around 50, times as: much particulate matter as a gasoline car, but
it should be borme.in mind'thatvthe-majonuoriginators_of particulate matter
in the air are usually fixed sources such as coal and oil-powered power
stations. = e N AR ‘
The available evidence does suggest that from the standpoint- of human
health, the diesel motor is guite inmnocent. Thus the concern in Latin America
for thé fumes produced by buses .and trucks is consequently equally ill~founded
on this ground, although there are imdeniable costs:associated with the
diesel.on account of laundry-bills and dirty building facades. There are.
very few diesel cars.in;Latin America; in Buenos Aires there are some diesel-’
powered taxis, which. are also found elsewhere;-in Brazil diesel car production
is prohibited by. lgw so, as. to.reserve -the . consumption of.the subsidized diesel
fuel for trucks and buses (and a few German Mercedesw-Benz ‘diesel cars
imported by diplomats of high rank,:which cars use fuel subgidized for -
the social reasons mentioned). . On the otherthand, there aré quite a
few petrol powered trucks and buses in Latin America so that the pollution
derived from vehicular sources is not a matter which is confined:to the
automobile. . : : o
{b) The contribution of the automobile..to total pollution in Latin America

There is little information on ithe-contribution of .the motor .vehicle
to total pollution levels in Latin American cities, although information~
is now being generated on a much gredter scale than previously, especially
in those cities, such as Sac Paulo and Santiago, . Chile, which admit to
having. a pollution problem, and alsc some others, such as Buenos Aires where
the problem is less,obvious but still: thought to. be worthy of being monitored,
' /Table 7-u
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Table 7—4 shows the total contribution from transportation sources of certain
1mportamt pollutants 1n two cities of the region and two cities elsewhere.
It shows that transportation, and largely road trapsportatlon and predominantly
the car, is the main producer of-HC,-NO# and CO.- ' Some of the differences
between the cities ‘portrayed are probably not real, being rather due to
differences of measurement principle, Others are real, For instance in
Buenos Aires power stations produce large gquantities of NO <* which is .
avoided by Santiago through greater reliance on hydroelectrlc energy.  Also
1n Buenos Aires the bufnlng of garbage is a much gneater genevrator of CO
pollutlon than in Santlago. : ‘ I S
Table 7-5 refers to Santiago, Chile, and illustrates a fundamental .
difference betweén this city and those in the central coumtries in that the
prlvaxe car is a minor scurce of contamination compared with taxis and buses.
The reasons for this are that many buses ‘dre gasoline.powered in the city,
that car ownershlp relative to the size of the taxi fleet is small, and that
buses énd'féxis may have worse maintained motors than private cars. B
Santiago is no doubt an extreme caseé since it relies to a greater extent on
diesel buses than most other citiés of the region; in:Brazil, for instance,
there are virfuaily no petrol:driven buses at all, Furthermore, in Santiago
the meah égd“bf'the'takinlee% is apparently great, even by the standards
of Latln Amerlca, and its components are often badly- maintained by their -
owner-drlvers. But nevertheléss, on'a lesser scale, one would expect that
in Latin America the responsibility of the private car for atmospheric
pollutibn be less tﬁaﬁ in the central cowntries. Thus, the implications of
autgmptive-spurcé&"air contamihation’in'the region would be made less severe.
than ofherwise would be the caseé since, to a large degree, those who benefit.
frqm “he accéésibility afforded by those vehicles which create pollution are :
the same peréons as those who are malaffected by the contamination generated.
Were the major part of such contamination produced by the users of private
automobiles this would be regressive in terms of the distribution of welfare
since such bfivileged”persons would inflict any evils which follow from air
pollution on the population in general, including the less affluent who do
not benefit from the increased accessibility which the pollution makes .

possible,
/Overall city-wide
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_ Overall clty-wzde 1nformatlon on pollutlon, however, ‘may not- be a very
‘good guide as to the malef1o1a1 consequences of'such pollutlon, even when, as

. in table 7. 4 the 1nformatlon 1s presanted by type of pollutlon.i In cltxes
"wlth reasonably good air c1rou1atlon, such as, Buenos Aares and Montev1deo, any
glven amount of pollutlon would have 1ess consequence than 1n a olty, such as
Santiago, Chlle, where there 1s 1nferlor czrculatzon. Even 1ess mean;ngful
is 1nformat10n, w1de1y quoted, on the total welght of pollutlon generated by a
city. It 1s extremely unllkely that one ton of CO have the same d;sadvantageous
gualities as one ton of N02, in the same way that one gallon of beer has 2,
different degree of harm from one gallon of gin, even though the eonsumptlon

of either may have unde31rable effects.. et ;

(c) Spec1f1c concentratlon of pollutants assoclated w1th the automoblle ‘
A better guade as to the p0351ble harm 1mparted by automotlve-generated
pollutlon may be glven by concentratlons measured at the streetalde, of which

some samples hawve. been taken 1n catles of the reglon.y In bao Paulo CETESB
has ‘monitored CO and NO2 levels at twa 01ty-centre statlons snnce 1976. .There
is clear evidence that 1evels are . falllng from thelr once, very hlgh
concentratlons, thereby 1nd1cat1ng some suocess for the env1ronmenta1 .
protectlon belng carrled out ln that city‘... 8 hour max;mum levels for CO were
30 ppm in mld-1975 decllnlng to almost half thlS concentratlon by the end of
the follow1ng year, In Callfornla a concentratlon of 30 PpP™ durlng an 8~hour
perlod 1s classad as serlous by the state air quallty standards whllst the
same term 1s used in New York for an 1nten31ty of one—half the serlous leVel
of Callfornla. In Sao Paulo c1ty centre concentrations of NO have fallen from
a high of 93 ug/m on average for one month in 1976 to generally 10% less than
this during 1977, w1th there belag hlgher ooneentratlons in the winter months.
The Unlted States Environmental Protectlon Agency c1a531f1es an annual mean of
180 ug/m as belng needed to protect humans. NO2 does not flgure amongstthose
pollutants monitored in Sao Paulo for the purposes of.the emergency action
plan. (See below.) | r‘ L

In Buenos Alres some very hlgh streetside concentratlons of CO have been
recorded durlng the evenlng peak perlod, up to 77 ppm, although typlcal levels

vary from 5 to 25 ppm. The accepted “serlous" l—hour ooncentratlon in
/Callfornza_is_
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California_is_120 ppm whilst, once again, the standard for Jew York is one
half that for California. The Buenos Aires readings are not sijnificantly
different from those in other. cities in the central countries. -

Higher levels Stlll have been measured 1n Santla'o, Chile, where
the dally axeraﬂe of CO level ln the centre of the city has attained 64 ppm.
The 8-hour serious level in California is 30 ppm, whilst New York uses a’
standard of one half that of California, whereas the. Environnental Protection

Arency (EPA) of the United States sets at 9 ppm the 8~hour concentration needed

for the protection of human health.

In central Santiaso annual average 10, levels have reached Bl ppm, whilst

momentary peaks of 440 pprm have been measurgda

The most abyssmal air quality in:all of Latin America,l/ however, probabl;
occurs in the road. tumnels. of the city of Rio de Janeiroc. In the tunnel
Reboucas of this cify,the intensity of lead has been neasured as reaching
37-uq/m3 on averéqe; in the .period before.the rush hours the ventilators in
this tunpel are dlsconnected w1th a consequence that the concentration of lead
rises to 70 uL/m « There are comparatively few standards laid dowm for lead
pollution, but the level in Rio compares with a typical intensity of 10 ug/m3
on & busy hivhway and l&u&/ms.in a road tunnel of Rfo de -Janeirvoc but they. -
are probably extremely high. To remain in any such tunnel during a spell
when the traffic flow be stopped for any reason. would almost certainly be »
harnful from the health standpoint. . _

One cannot conclude too much, due to lack of information, about the levels
of contaminants in the air at the streetside in the cities of Latin America -
except they are often above the accepted international standards in many cases.
Even though arreed safe levels for most pollutants have not been set the
levels of the cities in Latin America are hirh enourh to warrant public concern
and action by the\authorities. Infortunately the past history does not.

indicate that the response to air pollution frow automotive sources by the

/ Except. maybe in busy underground parking lots, fror which no
measurements are known to have been made available.

/authorities concernec
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authorities concerned in Latin America has been up to the standards of most
of the central countries. There has been legislation decreed to control
contamination of the air but results are sometimes disappointing.

(d) Some attempts to control automotive sourced pollution in Latln Amerlca

At least two cities in tharreglon;have‘adop:eq,plans similar to that of
Los Angeles in.the United-Statesg.whe;ehy‘thg‘;evgls of specific pollutants
are monitored so that. when critiqal}concenﬁratiqﬁé are gttained avoidin;- action
may be taken.  The -pollution controlilegislatiéﬂ,thch goverhs the city of
Buenos Aires was enacted in law 20.284 of thgjﬂepublié as.published in the
"Boletin Oficial" of 3 May 1973. . Amonzst the feétﬁrés‘of the law is the laying
down of three worsening levels of concentration for six contamlnants. The
dttainment of the 59301f1ed levels may bring forth surveillance or actlons, as
deemed appropriate, to bring the. level of contamlnatlon back dauwn to acceptable
levels. The "alert" level of contamination is declared when pollutlon has
attained certain specific concentrations (see table 7—6) that, bearing in nlnd
the prevailing atmospheric cpnditions, make it possible that the “alarm" level
be reached. The highest-level specified in the law is the "emer&ency" level
which is declared.whep;“algrmﬂzlqteusltles have alneady been attained and tbe .
attainmeént of emergency.levels.is possible. .The law authorlzed the “
"prohibition and limitation of operations. and activities 1n the affected zone"
so that concentrations be reduced. The intensities laid.down in the law are
detailed as table 7.6. They are not significantlyfgiffereﬂt from the levels:t
laid down in the United States and elsewhere for concentrgtions of polluténts
which pive rise for concern. : |

The same Arsentinian law also makes other stipulations. Amongst thesé
is the requirement that all vehicles entering the fleet be submitted to tests
of their emission levels for CO and LC w1th1n three years of the passing of _
the law. Such venicles should have licences granted by the natlonal health
authority hefore they be.allowed to c1rcu1§te., The text of the law refers
to norms fixed by it, and which have to be met, bui the law itseif makes no
mention of what these norms are, it presumably being up to the health authority
to set its prefefred levels. On this matter the law seems to leave an
undesirable air of ambiguity. Another failing of the law is that the emissions

ST

/linits are
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limits .are laid down were the vehicle to be maintained as recommended by the
manufacturer. The owner of the vehicle is not required to maintain hié
acquisition as specified by the manufacturer, and hence there is no guérantee |
that a non-polluting vehicle:éféy non-pollutin: once it has left the faétdry
gate. S : . A h
The State of SEo Paulo,'by means of law N° 997 of 31 May 1976, has.a
similar plan to Buenos Alres, also specifying three levels of concern for
various pollutants. It dlffers with respect to the kinds of pollutants 1nclude:
within its embrace and the concentrations permitted at each level. The
descriptoré of the ievels too are different from those in Buenos Aires, for
instance the "Aleftﬂ level of Sao Paulo corresponds to the "Alarn" level of
Buenos Aires. Since thé introduction of the law the alert level has never

been reached, paﬁtially due‘té the effectiveness of other.prgvisions.éf.the'
law, For exaﬁple an sfationary'polluting sources are required to be.. '
licensed. In Sao Paulo levels of automotive=-related contamlnatlon have also
been reduced throuyh other measures, such as' the pedestrlanlzatlon of streets
in the .city centre and the spread of the trolleybus and the metropolltan
railway. '

The approach adopted in“Chile has been different. Chile is still 'iri the
process of determlnlnc the most appropriate lezislative action to take on the
atmospherlc pollutlon front, but there have been a strinz of measures over
the year to mid-1979, de51ﬂned to ‘combat pollution in Grand Santiago especxally.
. From calendar year 1979 vehicles are required to have passed a carbon nonoxide
pollution emission test (1n the case of rasoline powered vehlcles) in order
to get a llcense to circulate. Theve seem to have been problems in enforc;nc

effectively this-requirement, Many 'of the garares authorized to measure

- carbon monoxide concentratlons "did not acquire the necessary measuriny

equipmeént and, accordlnﬂ to reports, resorted to measurement of this invisible
gas by observxng the color of the exhaust emitted. dJo vehicle ;n Santiajo,
whatever the quality of its exhaust gases, seems to have had trouble in
obtaining the'necéséar§‘certificate exonerating it from emiting significant

amounts of CO gases.

/Hevertheless Santiago
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Nevertheless, Santiago is continuing with its attemﬁts at controlling
emissions at the level of the. individual car, probably the most direct way
to tackle the problem, althourh the prior experience of the city does not
inspire too much confidence that the method be feasible in Latiﬁ American
conditions., From the first of June, 1979, heavy fines were to be applied
to the owmers of rasoline powered vehicles which exceed the following
concentrations of CO in théir exhaust gases: 3 1/2% for wehicles of manufacture
in 1978 and 1979; 4 1/2% for wvehicles produced since. 1972; and 6% for older
vehicles. ° SR : .

Other measures taken in Santiajo, Chile, with the specific objective
of controllihg'bollutioﬁ include the-removal of parkiny meters from some
downtown streets (less than two years after they weré: installed), and the
withdrawal from service, much delayed due to the impact on the quality of
the collective transportation of the city, of some 300 Chevrolet microbuses.
Public concern about pollutionin Santiago is higher than in other Latin -
American capitals, and indeed the problem is compounded by. the unfortunate
situation of the city which is conducive to smog.  There dis still some confusior
about the desirable policy but it seems that the city is in the process of
switching from a programme of encouraging the use of cars to the city centre,
'as'evidEnced'by:the provision of public parkin; blocks. in the centre and
the instdllation of parking meters, to .a more restrictive stance. .There are
also discussions about further means, such as the levying of tolls or. _
licences from those who pollute, and the prohibition of the. iwportation of
vehicles which do not conform with the emission regulations of their homeland.

Buenos Aires has also recently issued a decree that would require '
emission tests on vehicles registered in the city, as published in the
"Boletin Municipal' of 14 December 1879, Prototypes of each new model produced
in or imported into the country must be submitted for inspection for emissions
‘of €0 and HC in order to be granted permission to circulate. Checks also may
be subseqﬁently required on examples taken from the production line or from
imported batches, with slightly greater tolerance lewvels. The permitted
emission levels are generally those laid down by the United Nations Economic
Cormission for Europe. One doubts whether this law will be very successful

in reducing pollution levels. It does nothing to require that vehicles be

/maintained in
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maintained in a non-pollutinz state; it is generally appreciated that the
imperfect regulation of motors can markedly increase emissions. However, in
view of the difficulties which Chile is experienciﬁg in controlling emissions
on vehicles already in circulation, mayBe"the Bugnosiﬂires_iaw is reflective
of what can reasonably be achieved. |

~ ‘There is no Latin American nation which has taken flrm qteps to control
the concentration of lead in gasollne. Table 7-7 shows lead concentratlons

in the gasoline in various countries.

Table 7=7
LEAD CONCENTRATIOU Iif THE GASOLINE 0? VARTOUS NATIONS

I 1979 &/ . .

Comtry ?- : ' Grams of lead per liter of gasoline

Brazil ’ ' C “. 0, 845.

Austria - ‘ - 0. 406

Canada - _ K . 0. 549,

Hestern Germany S o > 0.15

France troe o o.B

England siee e . -~ 0ul5 .

Greece SR T 0. 84

Israel o o C 0,42

Japan C 0426

Sweden ' ' © o 0.15

Switzerland : Ue 54 -

United States . S

Nestern Germamy (1972) . 0.818

Canada (1972) L5 DeB5S -

United States (1972) Co : © 0.557 - 0 779

Mexico (1972) - © ot .. 0.750= 108

Source: "Journal do Brasil" of 23 May 1979, taken from research findings -
at the Federal University of Rio de Janeiro; and "Las gasolinas
en Mexico"” by Francisco Ramfrez {(paper presented at the first
meeting on the problems of env;rcnmental contamination, Mexico,

January 1973),
{
Ef Except where stated. /Th ntral
e ce
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The centfal countries have generally taken steps te ;éﬁﬁééf@hg"‘
concentration of lead in rasoline in recent yeers, but this has ﬁof eenerally
- happened in Latin America, due to its adverse effect on combustlon efflclency.

It may be concluded, in peneral terms, that the experlence of the
region, from the incomplete knowled"e_avallable to us, re<ard1nu the control
of automotive emissions through leolslatlon and other actlon by the relevant
authorities has not been very successful.; Sone laws seen to be badly drawn
up, while others have been beyond the capaclty of the authorltles to enforce
them, That they have been decreed at all though is plain evidence that the
countries of the regionare concerned about the concentrations of pellutants
in the atmosphere, There seems tb3be'seﬁe lack of basic research into what
~is the best type of action to adopt, whether there should be broad limits set
with plans of action developed:to restrain emissions when critical levels be
attained, whether it be sufficient-to-inspect -just-new vehicles, or whether
there should be regular cﬁecke'on vehicles already in circulation. There
are also conflicts of inter’égf from which the cause of air pollutidti' reduction
may come of second best. Eei instance in Chile, it is desired that small
cars should be imported at only a 10% of import duty so that the lower middle
class may have better accesé'to cars; many of such cheap cars with fwo-stroke
motors, are inherently pollutlng. The reduction of lead concentratioe in
gasoline tends. to increase spec;fzc fuel consumption. The opportunlty to
acquire relatively inocent dlesel cars in Brazil is forbidden to all
but the higher diplomatic ranks since they would make use of fuel subsidized
for the benefit of truckere'eﬁd bus companies. To take out of circulation
buses which cause severe pollutlon nay cause the reduction of the quallty of
collective transportation to below already very low levels.

Latin American count:les have in the main tended to follow the méasures
adopted in the central cognffies, for instance on permitted leVels of
pollutants. There is no guafantee that they be appropriate in"local -
conditions.' This underlines the need to consider the problem, if'indeedf
it is a problem, on a more consistent and global approach'thah has often o
been adopted ‘to date, : ~:m?;' RIS

/Table 7=-6
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- Table 7-6

ATR POLLUTION WORMS AND DANGER CONCENTRATIONS AS LAID DOWN Id
LAV 20.284 OF THE ARGEWTINE REPUBLIC

Alert Alarm Emergency

Contaminant C Horm

(Unit) ' level level level
co (ppm) 10-8hr 15 30 50

. 50 - 1 hr 100 ' ’ 120 150
H0_ (ppm) 045 -1 hr 0,6 : 1.2
v, - . B . 0.15- ' L 0.3 . 0-"}
3 _ 24 hr '

SO (ppm) 0,03 1-1hr 5 10

_ (monthly mean) 0.3 ~ 8 hr ‘ - '
Oxidants in o B .
gen. (ppm) 0,10 = 1 hr G415-- 1 hr. 0,25 0,40
Par. in suspension

(ug/m3) | 150

) 7 (montly mean) " Hot-applicable

Part,sediment. - S

(ug/m3) - 1.0 - S ‘

(30 days) idem.

Source: Boletfn Oficial de Buen¢s Aires, edicibn del 3 de mayo de 1973.

/Noise pollution
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foise pollution from the automobile in Latin America

The evidence would sugrest that noise pollution is of nuch lesser
concern to Latin Americans than to Worth Americans énd Européans. The matter
has received comparatively little attention in the region and evidence abounds
that the Latin Amepican tolerance for hizh levels ofrnoise is ample. The
noise. from traffic and othermspgrcés which so Qistgp£§”for§igners in Ric de
Janeiro is not commented upon by Cariocas; non-chileans praise the curfew
in the nicht hours of Santiago due to the quietnesé it affords airports are
placed well within city limits, on occasion, such as GaleZo in Rfo de Janeiro
and Aeroparque in Buenos Aires, to an extent which would not be tolerated in
most central countries, |

In contrast the situation with'régard to aip pdilution, noise pollution
tends to involve diesel vehiples,morg than those powered by gasoline, and thus
remains outside the main concern of this paper. Othér respensible veﬁiéies
are motor-cvcles and petrql cars which are either badly-maintained or tampered
with by their owners with the object of being a noise nuisance =~ mainly rods
and sports models, Table 7-8 indicates the relative noise nuisance of 'the
components of the traffic stream in a location in Enéland. One would expect
that the“bomﬁénent of the total noise nuisance due to-the car be slightly
highér'in Latin América; but this WOuld-séérceiyhfaise~fhe-car to being a
significant noise source.

Some noise measurements have been made on streetsides in Buenos Aires in
1873 and 1978. It was found that overall noise levels fell over the period
covered, but the peaks in 1973 were sometimes the hircher. The arithwetic
mean of readincs on a selection of downtown streets in 1978 was 70.47 dB(8)1/,
not significantly different from what one would have expected in the central
countries. The investirations in 1978 concluded that the noise level was
adversely affected by: (i) defficient silencers, (ii) inadequately maintained

bodywork, (iii) the umnecessary use of car hornms.

1/ - As measured 1.20 meters from ground level near intersections.
/There seem
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There seem to have been few serious attempts at limiting automotive-
sourced noise in the region except with regard to the sounding of car horns.
In Rfo de Janeiro even the prohibition of the sounding of car horns, except
in emergencies, was only enacted in 1975 and then only on a selection of
residential streets in hirhly trafficked areas hemmed in by tall buildings.

In ﬁuenos Alres maximum noise levels are laid down for each type of
vehicle by Ordenance AD 560.10 of the city of Buenos Aires as shown in
table 7-9, This ordenance lays down as well strict procedures to be followed
for the measuring of noise levels from specific vehicles. These are no doubt
necessary since noise readings depend critically on factors such as the
distance of the microphone from the source, and the background noise level,
but they make it virtually impossible that an offender be apprehended, unless
the policing authorities be virtually 100% sure that he be puilty since
otherwise there would be aiqulic outery due to the hauling away of wvehicles
to a special site for noise reading purpcses. One notes that in the United
Kingdom in 1970 there were'oﬁly two successfulmﬁrosecutions of motorists for
exceeding permited noise levels, and fhese joiﬁtly generated a revenue from
fines of US% 5.

Were the countries of the region to decide that automotive~sourced noise
pollution should be controlled this should may be proceed via:

(i) The inspection of wvehicles when applying for licence renewél_f&r
faulty siiéncers, ete. _

(ii) The insulation of noise generators in new vehicles. _

(iii) The concentration of traffic on as few a number of thoroughfares

as practical, since and x% increase in volume on a street increases the
noise nuisance by much less than x%. '

{(iv) Assistance to those who have noise contamination forced upon them
(but not‘those who have volunteered to buy dwellinps or vent offices known to
be close to noisy streets) so that they may install double-_lazed windows
and other insulating devices, ideally financed by a tax on the users of the

offending wvehicles,

/Table 7-1
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Table 7-1

DEATHS DUE TO HIGHWAY ACCIDENTS IN VARIOUS COUNITRIES .
I VARIOUS YEARS PER MOTORIZLD ROAD VERICLES

Tea

1955

Vs Number of h rate per
Comntry fear deaths 105 vehicles
Brazil L1875 15 471 2,19
Brazil 1974 14 012 3.07
Chile 1973 1 658 4,29
Chile 1871 - 1871 5,42
Chile 1968 1 uyg 5.69
Colorbia 11969 1935 6.50
Ecuador 1875 1 405 1l.24
Pararuay 1278 138
Peru 1872 727 2.06
Uruguay 197y 170 0.72 .
Venezuela 1975 4 001" 3.02
United States 1978 45 482 Q.34
United States 1955 .38 426 0.61
. Canada 1975 6 061 0.55
Great Dritain 1976 & 570 0.41
Great Britain 1855 - 5 526 117
Swaden 1976 1 168 0.38
Sweden 1955 902 1.21
" Bpain 1876 - - ° 4 759 0.74
Spain 1955 . 1501 6.43
Portugal 1976 2 520 1.91
Portugal 1955 520 3.84
Holland 1876 2 432 0.59
Kolland 1855 1 552 b,12
Italy ¢ 1976 - 8 927 g.51
Italy 1855 5 752 4,62
Eire 1975 525 0.85°
Eire 1955 .. 282 1.62.
Greece 1375 1 063 1.42
West Germany 1976 14 978 0.74
‘Denmark S 1976 - - " 8587 0.53
France 1876 13 677 0.74
France - 8 058 1.92

/(Conecl.)
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(Conel.)
Count ¥ ifumber of Death rate per
Ly - eer deaths 105 vehicles

Cyprus S oeTe 67 0.7
Cyprus : 1955 . 88 5.31
Belgium ' . 1976 . ' 2. 488 _ 0.82
Beloium 1855 828 1,28
Austria 1976 1 903 0.83
Austria 1955 1 485 7.13

Sources: "Statistical Yearbook of the United Hations", 1977 and 1979
editions. "Demographic Yearbook of the United Nations", 1977,
"Statistics of Road Traffic in Europe', United Hations, 1977.

, "Diretrizes de Seguranga de Transito", Ministerio da Justiga,
Brasilia, D.F., 1978,

/Table 7-2
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Table 7-2

DEATHS FROM SELECTED CAUSES IN CERTAIN LATIN AMERICAN COUNTRIES

Cause

Aumber of deaths in

Venezuela

Jamaica Colombia Peru Brazil
(1971} (1969)  (1970) (1870} {1971)

Cholera 0 0 0 0
Typhoid Y 284 488 55
Bac, Dysentery, ‘ . e .

amoebiasis 1 - 595 154 129 315
Enteritis, etc. 688 16 356 10 227 10 538 5 085
Tuberculosis 66 . s:z#o 50793 743 1 058
Smallpox 0 .18 a3 0
Mzlaria 930 43 T4 15
Syphilis, etc, 61 92 41 256 82
Other infective,

parasitic diseases a/ 255 4 840 2 946 3 690 2 474
ROAD ACCIDENTS 364 1 170 1919 1 569‘ 3 081

Total 1 41 27 526 20 897 20 117 12 113

Source: "Road accidents as a cause of death in developing countries", by
Jacobs and Bardsley, Transport and Road Research Laboratory

Report SR 277,

a/ Excluding plague, diphtheria, whooping courh, streptococcal sore

throat and scarlet fever, reningococcal infection, acute poliomyelitis

and typhus and other rickettsial diseases.

/Table 7-3
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Table 7-3

. REPRESEHTATIVE COWPOSITIGH OF EXHAUST GASES I¥ ENGLAD IN PARTS PER MILLIOH

Contaminant Tdliny fccelerating ___ Cruising Decelerating
. Gasoline Diesel Gasoline Diesel Gasoline  Diesel Gascline Diesel
co 69 000 trace 29 000 . 1 000 27 000 trace 39 000 trace
Hydrocarbons 5 300 400 1600. 200 1000 100 1 bOO 300
NOx 30 60 1020 . 350 " GE0 240 ; : 720 30

Source: Sharp and Jennings, op. cit., taken from "Air pollution from road traffic" by
Sherwood and Bowers Road Research Laboratory Report LR 352. .

- 1T -
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Table 7-4

THE PERCENTAGE OF TOTAL POLLUTION WHICH DERIVES FROM TRANSPORTATIOW
SOURCES IN CITIEGS I LATIN AMEFPICA AND ELSEWHERE

City Year EC WO - Part. 50, o
Los Angeles 73 90 75 50 12 100
Tokyo 73 ? - 63 5 4 ?
Santiago, Chile 78 85 86 2 9 99
Buenos Aires 72 70 07 12 b 81

Sources: Various, including the report of CORFO-Chile "Prosrrama para el
control de la contaminacidn atmosférica en el Area letropolitana
de Santiago" as reported in several editions of "El hercurio"
of Santiago; information provided by the Subsecretaria de Estado
por Obras Plblicas y Transportes of the Republic of Arrentina;
papers presented at the 9th World Energy Conference, 1974,
Londcon. ‘ ' "

/Table 7-5
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Table 7-5

THE DISTRIBUTION OF AIR POLLUTION CAUSED BY 100BILE SOURCES -
.~ BANTIAGO, CHILE BY VFHICLE TYPE B

' Percentage of eirissions from vehicle type identified

Vehicle type

?ii?;giiﬁti;n - Carbon -monoxide - -Hydrocarbens Oxides of nitrogen
(co) (He) (NO_. )

Private cars : 6.5% 5.5% : 2.0%

Buses L 40, 9% 3y, 7% - 65.8%

Taxis 51.2% by, 2% £ 16.0%.

Total transportation 98,6% . 84, 5% B5.2% .

Source: "Programd para el control de la confaminaciéﬁ‘atﬁoéfériqa en el &rea
metropolitana de Santisgo. Recomendaciones, junio 78", as quoted in
"Bl Mercurio de Santiago", Informe Econdmico, June 1979.

/Table 7-=8
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Table 7-8

PERCENTAGE OF VEHICLES OF DIFFERENT TYPES PRODUCING WOISE PEAKS OF
85 dB(A) OR HORE DURING SURVLYS REALIZED IN ENGLAND
IN COMMERCIAL STREETS

Type of vehicle - ' " V7% in excess of 85 dB(A) ..
Motorcycle c L 6.01
Car and light truck e . 0.33
tedium truck : . 4,11
Heavy truck BT L 42.63

Bus . e . 6.23

Source: Transport and Road Research Laboratory Reports ¥° LR 586 and™
* LR 603 as quoted in "Transport and the Environment" by
“. Sharp and Jenninps, Leicestér University Press, 1976.

/Table 7-9
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Table 7—

A COMPARISON OF PERMITTIED SOUSD LEVEL ACCCRDIHG TO ARTICLE 8 OF
ORDENANCE AD 560.10 OF THE CITY OF BUEWOS AIRES AND TLOSE OF
A TECHNICAL DIRECTIVE OF THE EEC OF FEBRUARY: 1970

Haximum permitted sound EEC equivalent for

Type of vehicle level in dB(A) ©7 - .gawe vehicle
Motorcycle up to 50 cc : Y C " T/,
Motorcycle 50-125 cc e 2 T . 81 a/
liotorcycle above 125 cc & . 85af
Motor wvehicle to 3 1/2 ; . 86 ) _ 83 (cars)
tons tare c L e - 85 (trucks,
S o ete.)
¥Motor vehicle above 3 1/2 tons 90 .- . - ‘ . 90/92 b/

Source: Informatlon prov1ded by Arﬁentlnlan Subsecretary of Transport and
Publlc Works and Sharp and Jennings, op, cit, :

g/ ot part of EEC dlrectlve. as adopted by France in 1972.
b/ For trucks up to/over 200 bhp. '

/Anhexfl:”'
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THE DETERMINATION OF STATISTICAL RELATIONSHIPS TO.EXPLAIN
CAR OWNERSHIP AND TO FORECAST OWNERSHIP RATES

As'has_beén-repofted]in chapter 2 pf the text of the paper to which
this is. an . annex, .we deyelopedhstatistical_relationshipsg,§eParatelY‘f°r
the years 1850, 1962 and 1974, which associated car ownership per head
with income, using the GDP proxy, per head, From these relationships the
conclusions of chapter 2 and chapter 3 were drawn. This anhex attempts
to explaiﬁ the derivation of the relationships used. B |

1., Introduction: some previous analyses to relate
car ownership and income

It is quite obvious that income and/or wealth is a defermipant of
car owherShip. Cbuntries"with“high per capita incomes have higher rates
or car ownership (in this paper we use as the deflnltlon of the rate “of
car ownership, the number of cars per. thousand people) than do countrles
with lower incomes per capita. One may obgerve that_carlownersh;p sqems
to be higher in Venezuela than in Bolivia, in Australia fhan in Papué-New'
Guinea, or in the United States than in the United Kingdom. Wealth tooc may
be seen to be an influential factor; for instance, in 1974 per capita income
in the R.,0. del Uruguay was about the same as it was in Brazil but Uruguay
was even richer in per capita terms 24 years in 1950 and had built up
wealth from its previous higher income a part of which was made manifest
in the car ownership rate, which was higher than that in Brazil, a country
which was very much poorer in 1950 than in 1474,

But quite obviously other Ffactors are important. Amongst these may
be enumerated the following:

(1) The income disiribution, as explained in section VI of the paper.

(ii) Car prices and credit terms to the user, also as explained in
chapter VI,

(iii) Car operating costs, with gasoline being an especially well

perceived 1tem {whilst the costs of new tires, for instance, may not weigh

heavily).
/{iv) The
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(iv) The age structure of the populadtion; clearly -the young, because
they are legally incapacitated, and the 0ld, usually because they formed
their'way of living ir a sociéty less car-addicted than today, are less
likely to own cars than-are the:other people,

(v) The degree of urbanization., Those who live in rural areas have

a higher propensity to own a car since they have lower levels of accessibility
by other means of transportation than those in. towns; but note that in

Latin Amerjca’the tendency for the rural areas to house the less affluent

may dominate the car rural-urban balance:of ownership propensities.

(vi} Restrictions on car usage. 'Those who live in city centers may

own fewer cdrs for this reason. " In Singapore, car ownership was observed
to fall in certain areas when strict limitations on.city center car usage
were introduced, - ' o v e, ‘ S e

(vii) The state of the road system may have an effect; although this

has not been statistically proven, at the limit it would be true (in that
were there no roads there would be few cars).

‘(viii) The degree of acecessibility by collective tramsportation; this

effect is very difficult to identify statistically, although reason would
dictate that it does have an impacts

(ix) The tultural acceptability of the automobile; this impacts .in

various ways sometimes raising ownership propensities, sometimes lowering them.

‘(%) The range of cars on the market; it is said that the introduction

of new models stimulates demand and not always merely switches purchases to-
them from existing models. L ‘

- Clearly to include all of these influences or even some of them, in
any statistical ‘attempt to explain car ownership would be fruitless. Even
weére *data to be available there would be severe problems of autocorrelatien,
These difficulties have been appreciated by previcus researchers in the
field; The problem has more often than not been reduced to the development
of associations between car ownership rates and -income-per head, Some
'attempts,'especially“in countries such as the United Kingdom where data
availability is quite good, have incdrporated'éther variables, such as.an

index of car costs to the user, with varying degrees of conviction.

/However, the
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‘However, the reason for developing the relationships sought by the .
present research is éssentially -to identify:those countries which ﬂé?e'--
either higﬁef or lower rates of “car owneérship than.others on the basis of ..
vecognized, powerful, and readily .available independent variables so that .

. the impact’'of secondary influeneces, such as car prices or cultural. factors,
be facilitated once theé assécéiation between the dependent ;variables and.the,,
chosen independent ‘variables has been determined. = The recognized most
powerfull-influence is ineofie per head. THus we have'attemptedito,relate‘
car ownership rates with income per head, through the not necessarily .-
perfect substitute of GDP pér head (due the better availability of data.on
the létfer?; and, ds ‘it were, leave wortying:abeut.the secondary.influences -
to afterwards. However, when making usé of the relationships:developed . -
for the making of forecasts we do explicitly introduce an allowance for-the
age structure of the population, and implicitly for many other variables
listed above. * ' | , :

Most previous attempts, to statistically ekplain car ocwmercghip.of
the relatively.few whith have been made, have been for the purpose of fore-
casting. One notable exception, however, was the analysis made for the E€EPAL.
study "El1 transporte en América Latina’ United Nations,New York, 1865. In
this study a single constant elasticity relationship was developed: between

- car ownérship per person and the level of GDP per person using data.for
different years; Countries with greater or:lesser rates of. ownership were
identified; versus the trend calibrated, and some discussion was entered.
into as to why they should so differ, in much the same way as we:-in this ...
study had in mind. However, the-utility of the previous attempt is seemingly
limited by several methodological defficiencies, for <dnstance:

- (1) The relationship fitted assumed that the elasticity of car ownership
with respect to GDP ‘per head be constant, i.e.,independent of the level. of
GDP per head. This may’ possibly be adequate &t relatively low (per capita)
levels, such as thosevof Latin America at that time, but the calibration was
also over couhtries in Furope and North Americd., : The calibrated function
implies thdt were per capita GDP to be-US% 4,000 then everybody, whether man,
woman or child, would, on average, own:-one car, -This.is clearly not very

reasonable,
/(ii) Although
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(ii) Although the relationship is calibrated for both the year -

1950 and the year 1960, the estimation procedure apparently made o allowange
for :inflation between these two years,

(1ii} The .calibrated function, is biased to the extent that a country -, -
included for one year is not always included. in the other year.

(iv) No allowance is made for the probability that car ownership may
change through time at given -inhcome per head: due to any trends not related
with income, such as a change in the age strycture or degree of urbanization.

(v} As we have had to do, GDP data were substituted for income data.

_ Thus, making an overall appraisal,- one would conclude that this previous
attempt was not generally veliable-although probably adequate for the
making of the conclusions that its authors actually derived from it,

A further United Nations study which has developed statistical
relationships between product levels and car ownership.was "The Motor Vehicle
Industry", prepared by UNIDO-and published in 1972. Unfortunately this
attempt seems even-less trustworthy than, the one referred to above, although
the methodology used is inadequately described in the report published thus;
prohibiting making a complete appraisal. The objective of the:exercise
was to forecast car ownership.. Amongst the defficiencies which this attempt
seems to have enveloped are: - - e o S

(i) It is claimed that the observed points show. that the relationship
between vehicle ownership and GDP per head be linear:{by region of the world)
whilst the graph plotting such data points indicates otherwise; all points
between those with extreme "x" axis values are either on or below a line
joining the two extreme values. Lo

(ii} The graph referred to in (i) was with respect to'vehicle ownership
rather than car ownership. The authors, over and above wrongly interpreting
the relationship as being of a simple linear form, also interpreted that
the same linear form relates car ownership and GNP (which was used rather
than GDP). . o _

(iii) One sentence in thé puﬁlishéd report states "A similar oBservation
(that the relatlonshlp between cars per person and per capita GNP be lirear)
was made in 1960 by Hondermanmarcq, Director General of Bridges and Roads
in the Belglan Mlnlstry of Publlc Works, though in terms of the logarlthms

Jof the
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of the two functions"., A further sentence on the same page reads "If
each set of projections is confined to the countries in a geographicai.
area, natural, rather than logarithmic fuhctions may be used, owing to the
fairly small -differences in per capita GNP". This indicates that the analyses
encountered some problems of nomenclature Znd would have ignored that GNP -
per capita was considered to increase through time thereby rendering the
fact that present GNP be deemed to'be of restricted range within dny one
geéographic area (which is of doubtful validity anyway) of dubious utility,

There seem to be serious defficiencies with the projections made by
UNIDO due to methodological difficulties in the development of the forecasting
equations and it is not clear that the statistical analyses were adeguate-
for the use made of them. - T '

A very interesting and 'exhaustive report of the methodology "used:
for the projection of car owhership rates by the Transport and Réad Research
Laboratory of the United Kingdom, itself based on many years of development
and study of similar investigations being undertdken elsewhere, is found'
in the "Journal of the Royal Statistical Society, Series A", volume 141,
part 1, 1978 under the title "Long-term forécasting -of vehicle ownership and .
road traffic" presented by J.C, Tanner.' The sophistication of the procedures
used in the United Kingdom is permitted by reasonably good data-availability
and-stimulated by the criticisms which have been made of fleet size forecasts
by the environmentai lobby, which is aware of the importance of such
forecasts in the economic evaluation of highway schemes. Much of Tanner's'
discussion is of little immediate relevance to the present paper since
we have no chance of obtaining as much basic information as Tanner had
available to him, but nevertheless the paper does provide some pointers to
direct the type of procedure used,
The Transport and Road Laboratory (TRRL) used fer many years a

projection equation of the followlng form:

saturatlon level of vehicles per person (li'

l+aebt

Vehicles per person =

in whlch " denotes the year to whlch the data point applies, It came to
be reallzed by the TRRL that a 'unctlon of the form of (l) may not be

.~

/reasonable insomuch
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reasonable insomuch that it is symmetrical about an inflexion p01nt and,
thus, that the growth pattern implied was such that 1t would take the same
number of years to attain 50% of the. saturatlon level of ownershlp as it ;
would do to reach 100% from the 50% point. The avallable 1nformatlon would
seem to infer that the latter period be the longer. The TRRL analyses ‘used
time series data, rather than cross-sectlonal analy51s._ . .

We have .accepted the TRRL's point that the curve sﬁould _more rat1onally
be non~symmetrical in that the change in "x" axis value to the 1nflex1on
point from the point where "x" equals zero should be less than the change in
the "x" value from the 1nflex1on point to whéve tha saturation level of
ownership is closely approxlmated. But we diverge from Tanner's other guide-
lines 1n several WAYS, Flrstly, we have not included’ some of the. sophistications
which Tanner 1nvoked whlch can be said to bé overmach for even his -
case. Secondly, we chose to uge cross-sectlonel data over a nimber of
countrles rather than tlme series analysms, dile to the ‘nature of dur ‘problem,
Thlrdly, and hence, we used a proxy for income per ‘head, rathér than time’
as the 1ndependent varlable. '

The TRRL work is a sophlstlcated version of others which have been
conducted 1n varlous parts of the world The preeent author has used”
basically the same procedure in New South Wales (Gosford) and Malay81a
(Kuala Lumpur) for 1nstance.' Nevertheless the methodology is arguably
inadequate for the pronectlon of fleet size were it not to treat the
importance of operatlng ecosts and limits on the usage of cars in'a behavioural
manner, which has not really been enveloped by analyses to date. On the
other hand, were it to be applled for 'severdl years separately using cross-
sectlonal data, the secular change in the position of the curve could descrlbe

the effect of changes in such expl:cltly excluded variables,

2. The.development of the relatiopships‘

The basic data is shown. in table 2,1 of chapter 2, It embraces, for
each of the three years éxamined, 27 countries:in-all, both within the
Latin American Regidn and elsewhere. The inclusion of countries elsewhere
was so that the functions be 'adequately defined.in.the high ineome‘renge,
beyond‘ the levels attained in Latin America, but, hopefully, to be reached

Lo

/in the
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in the not-too-distant future. Were such non-Regional countries not to
haVe heen 1nc1uded one would not tave been able to have had much confidence
in the position"of the curves implied by the relationships at the GDP
levels of the vicher Latin American countries, such as Argentina, Venezuela
and Uruguay, R | )

The form of the function fitted was, after some experimentation, the
seme in'each of the three years cehsidered these being the évenly-spaced.
one of 1950 1962 and 1974, The form was, '

saturatlon level of cars per 1 000 persons
1+ a?® . (2)

,where. ¥ is per caplta income in 1970 US dollars.r.{

cars per 1 000 persons =

The calibration was performed Separately fbr each of the three years
to allow for the possibility that between each succeSSlve pair the expected-
_number of cars owned at glven real 1ncome change, due to a W1de variety of
possible causes, such as those llsted at the beglnnlng of thlS annex; for
instance through the passage of time, and 1ndependent of the 1nfluence of
real .income, car ownership probabllltles may chqnge due to gasollne prlces
falllng, as ‘they did in real terms from 1950 through 1972 {net of taxes).
It was hoped that an analy51s of any difference 1n the curves callbrated
for the different years, would give an 1n81ght into the effect of such
secular change in car—ownershlp propen31t1es, and perhaps an 1nd1cat10n of
~ which factors were the more 1mportant. GDP was chosen as the 1ndependent
variable in the callbratlon exer c1se since it was much more widely avazlable
'than income measures, whlch would have been preferable. ‘

. The GDP data was obtalned from "Series Hlstorlcas del Crec1m1ento de
Am&rica Latlna"2_CEPAL, Santlago,_Chlle 1978? for_the countries of the .
ﬁegion. For the other countries embraced in the caleuiations data was
assembled from varicus editions of the U.N, ‘Statistical Yearbook, generally
by adjusting the 1970 GDP per head data by indices giving changes in GDP
‘ per‘head for other years relative to this base year. The car ownership
data was generally derived too from the BiN{ Statistical Yearbook, For some
countries the information on car ownership. is-not consistent throughout
the 1950 to 1974 period, due to cotrections of series, redefinition of what

constitutes a car, as opposad to a light truck {(for instance),ete. In such

/cases, to
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cases, to the extent that was poseible, the .data for previous years was
corrected to the 1974 definition. : .

It was found thdat the type (2) equation provided an adequate fit for.
each of the three years, but that the type (1) form was acceptable for
1950, when the car ownership of most countries were severely distorted still
by the after-effects of the second world war. Nevertheless we chose to
rely on the type (2) form for all three years to provide -consistency for
the inter-temporal comparison. '

The calibration exercise differed in one important respect from some
previous attempts at the same kind of problem, for instance those conducted
by the English TRRL, ‘In such previous studies the saturation level of
ownership was determined exogenously by, for example, studying ownership
rates in states of the United States and countries*oflthe United Kingdom in
an attempt to plot ownership rates against income per head for a wide variety
of areas so that the trend may be extrapolated to yield an -estimate of.the
saturation ownership rate at very high income levels, as yet unattained -
~either in the United States or the United Kingdom. In our calibration
exercise we treated the saturation level as an endogenous variable., Generally,
we followed the procedure of assuming a particular low saturation level
(for each year) and then deriving the best fit values for "a" and "b" of
equation (2) given this assumed saturation level, = The value of "rz" was
noted for this assumed saturation and the best fit paréﬁe{er values, Then
the saturation level was increased to a higher level and the process fepeated.
The chosen saturation level was that determined by the gquaﬁion with the
highest value for "rz" over all the combinations of best-fit values of fa"
and "b" and saturation levels conmsidered, The saturation level was increased
for each year until the best-fit equation calibrated assuming it started to
decline, '

This procedure gave saturatior levels of car ownership which are high
by the standards of previous attempts by other researchers. For instance,
the best equation for 1974 implies that the saturation level of car ownership
is 900 cars per 1 000 persons, which would be' close to being reached were
GDP per head to be USS 213,000 in 1970 prices.. The saturation level thus

has academic value only since it is very unlikely that .any significant area

/of the
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of the planet on which we 1live ever attain such a degree of affluence.

It is worthwhile to consider why the saturation level, so derived through a
procedure which should result in the level of saturation -which best
conforms to the-facts, be so high, One reason is certainly the tendency

for those. countries with the higher GDP per head figures to have lower
birthrates and societies more used to car-using lifestyles so that even
relatively elderly people are not adverse to car ownership., Thus the
proportion of the population legally and physically able to own.a car would )
be an increasing function of GDP per head. Use of the equations. calibrated
far away from the range-of GDP values over which they were estimated would
probably infer that the percentage of people physically and-legally entitled
to own a car exceed ong hundred., (The forecasts given in chapter 3 of the
paper, and explained in this section, make allowances for such variation in
the structure of the populatjom as a function of GDP per capita,) One would
anticipate that, were the equations' tc have been developed for car-ownership
per member of the population between the ages of 15 and 75, the saturation
levels dedﬁced would have been more acceptable to the, superficially critical
eye,

The. equations found to:best; fit the- data were:

For 1950, . e
z = 800 ., o =o0,83  (3)
1+19 082 352 Y HaP080%4 o
and for 1962 - | Y
. - 900 ¢ o, pt 0,925 - (W)
e eI
1+ 5 690 013 Y™
and for 1974, - A _ , , .
o 'y = 800 s ., T = 0,977.. . (5)
1, 814877

1+ 5224 080 ¥ | o
where, 2" represents the number of cars per 1,000 persons, and Y denotes
GDP per capita in 1970, Upited States dollars. In each case n = 27, the
same 27 being used throughout. The countries are identified in
table Z,1l. . L : . ~ _

Although the 'equations were developed essentially for the purpose of
analysing the tendencies in car ownership by coumtry and through time over

the period since 1950, they can 'also he used for forecasting. - The first |

/problem encountered
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problem encountered when utilizing the work conducted so far for forecasting
is which equation to use. h We have a choice from three, or alternatively

we may use some combination of them. The one for the year 1950 may be
disregarded since it refers to a hopefully unusual situation in the history
of the world when a recovery was being made from devastating war. The
equation for 1974 implies higher car ownership levels at any income between
zero and infinity than the one for 1962, therebyhipdicating a raising of
car ownership propensities through the intervening period. One may assume
that the change in the propensity to own a car at given income as occured
from 1962 to 1974 increase at the same secular rate into the future. This
would imply that the joint impact of changes in car prlces runnlng costs,
the income dlstrlbutlon, etcsy be 1n the future as 1t was in the past. This
may not be considered reasonable. ‘

Changes occcured regarding variébles when iﬁflﬁence car qwnérship
in the period 1962 to 1974 that nay never‘again recur with the
same intensity. The period of steadily declining fuel prices is probably
forever behind usj; car prices generally fell from 1962 through 1974 due to
the reaping of scale economies on a degree that may not be poss;ble in the
future; many cities in Latin America, and.also to some extent elsewhere
adopted policies of catering for the car during the 1962 to 1974 period, and
may never do so again, etec. So, alternatively, it may be that the projections
of ownership should assume that the propensities to own cars at given income
levels of 1974 remain at the same values *o the end of {hé-fbrecésting period.
It may even be reasonable, for the purposes of the projections, to assume
that the tendency for car ovnership at given real income to increase, as it
did in the past, to reverse itself in the years to come, However, since
we have no objectlve means at our d1sposal of determlnlng to what extent
such reversal may occur, we have not made any projections based on this
premise. , _ '

Both sets of forecaéts, both that which takes as fixed for the fufure 1974
propensities of own cars at given income and that which assﬁmes that such
propensities continue to increase at the same annual rate as they did from
i9e62 fo 1974, were made on the basis that a country which in 1974 had a
GDP per capita (in 1970 US dollars) of "x" maintain into the future the

/prdportion of
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proportion of “its population in'the'age—group'whebe-éar ownership is-
concentrated, taken for analysis purposes as being between 15 and 75, as it
had in 1874, rather than take on the populdation structure of countries

which in 1974 had GDP per head levels equal to what the country concerned
will have in the future. The makihg operational of this assumption required
that the relationship between-the percentage of the population aged between
15 and 75 and GDP per head, in 1874, bé -established, Using data for a
variety of countries obtained from the United Nations Statistical Yearbock,
it was deduced that,

=~ D = 2,9684 + B,4387 log Y., - . (6)

wheve "DV is'thélpercéntage of the population aéed between 15 and 75.
Figure A.l.1. ?ioté the observed data  901nts'ih‘relation to this fitted
" curve. It is admitted that were more exhaustive analy51s to have beén made,
the coefficients of the equatlon nay haVe been sllghtly dlfferent from
those derived, S IR ' '

Thus, on the ba31s of the above dlscusszon, 1t was derived that, were
car ownershlp propen31t1es at glven income to remain to their 1974 levels,

the forecastlng equatlon should be,

=- 0 1 :
zt — g 224 oeo'Y -1 31487_} 9684 + 8, 4387 log Y | 7
= 12,0684 + 8,5387 iog Yt _
- : . =
. 900 : log (1,421568 Y. ')
ol P 1,814877 L (7a)
‘ et Lt : T
L+ 5 224 080 ¥ log (1,421568 Y,)
wheré, . ) o
' "zt is car ownershlp per 1 000 persons in year "t"
T is GDP per caplta in year n¢" in USS of 1974
and ¥7u is GDP per capita in year 1974 in US$ of 1974,

Tn the case where the annual changes observed from 1962 to 1974 in
car ownershlp propensmtles at given real per capita income continue 1nto

" the future the flrst term of equatlon (7a) comes to,

900
1+ 5 890 013 -~ 55 Loy, 42 (t - 1962)
whilst the second term, which deals. W1th the impact of the age structure,

-1 793771 + 0,00175883 (t - 1962)

remains as in equation (7a). The forecasts of chapter 3 were based on the

c#

/equations presented
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equations presented above, The GDP per.head forecasts, needed as independent
variables, were taken from the forecasts of GDP to 2,600 AD of the Centro de
Proyecciones Econdmicas de la CEPAL whilst population projections are the
"trend" population estimates of "Boletin Demografico' year XI, number 22
of CELADE,

The estimates of the income elasticity of car ownership with respect
to income per capita tabulated in chapter 2 were derived by manipulations
of equations of the type (7a), for each year separately. Thus the
elasticities too assume that as the income per capita of a country increases
there is no accompanying change in the structure of the population. Therefore
they refer specifically to changes in income rather than being affected by
any evolution of the demographic  -and social structure of the population,
which influences would only serve to distort the elasticity measures were
they to be included. The elasticities were derived from the following
formula, using the case of the year 1974 as an jllustration:

9 ug1 063 Y 1eB814877
—1. 815877

15224 08 Y

1 (8)
log (1,421568 Y)

€17

The equations for the years share the same form, with the parameters

differing in value to reflect the equations calibrated for these other years.

/Figuré A1,
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Figure A.l.1.

RELATIONSHIP DETWELN % OF POPULATION EETWEEN AGES OF 15 AND

75 ANL GOP iGR CAFTTA IN 1974 IN US$ vEi COUNIKIES EXAMINED
% population betwééﬁ | R '
ages of 15 and' 75 = ¢

80

75

70

65

55

NIC™ DOM

50

0 1000 2000 3000 1,000 5600
GDT per head in US$ at 1970 prices in 1974 = Y

/Annex 2

6000



- 135 -~

.Annex 2

A SUGGESTED HEThODOLOGY FOR THE QUANTIFICATION OF TH: BEWEFITS AUD COSTS
o : OF ThE. PRIVATE ADT OhOBILL

1

1. Introduction

*

As far as the author is ‘aware, -there has neven been any attempt anywhere to
derive benefit: cost relationship for the private.car, treatlnb it as an investment
project, not even in a .conceptual mamner. In. v1ew .of this it is perhaps, at best,
surprisine, and at worst, alarmaing that the private.car has so often been singled
out as a social evil whose impact on civilization should be minimized. There
has been an ‘overconcentration on. the social costs. associated with-thgjautomobile.
Sometimes there is admission that these costs are accgmpanied by'penéfits,'largely
to the user, but there is no-attempt to estimate the raﬂnitude of such.benefits.

It is true that the estimation of the benefits which derive from the private
car is not easy in practlce, -and even presents considerable conceptual
difficulties. Were there to be fewer difficulties with such estlmatlon then
presumably somebody would have made an attempt at such gsy%gation- VIﬁ this
appeﬁdix 1/ we sugvest a methodolory, albeit on a very, sketched form; wﬁich.is
considered to be implerentable in practice, in .some cases'without any répourse
having to be made to newly acquired survey data. It youlﬁ‘be ﬁery interestiny
indeed to have had the opportunity to work .throurh the proposed méthodology for
at least one lLatin-American.country with -ood data, such as Drazil, but
unfortunately during the present study there has been insufficient time to permit
this." The procedure: eould be used on an iterative nanner to determine that level
and distributioniof cary ownership which optirmizes welfare,

2. The estimation of user benefit from automobile usare as a
- .funection of the level of such usage

The type of vehicle considered in this annex, the private car, is generally
owned by families, the merbers of vehiele travel, Their most worthwhile trips
could be made even wifhouf'a‘car‘beinr*available, even thoush the availability of

a car considerably increases the conveniemce of travel. &t is. noticeable, as

1/ - The methodolory is illustrated on outllpe Form as flﬁure A.2, 2.

/shown in
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shown in chapter 6 of the paper to which this is an annex, that the availability
of a car to a family results in the genepation of trips that wqu;d not
otherwise have been made, independent of income levels ané other considerations.

When a car is acquired, it may be thourht of as, in the first instance,
being used instead of walking, takingixhe,bps, or whatever, in accomplishing
" the same trip making pattern as was carried out in ‘the days when no. car was
. available, In redlity, the car would tend to cause a chanre in ;trip,making
'patterns throush,Afor instance, stimulating the transference of thg pepulation
”from inner areas to the outer suburks. Fut we shall ¢vr on the conservative ..
s;de regardlnb the benefits fron the car and consider the situation before the
famlly has been able to react to take full advantage "of:the opportunities that
the prlvate car provides., - N S . o

The benefits that the usérs of cars derive from:such use instead of .,
collective forims”of transportation, or walkins, are expressable as the -
difference in the user cost of the riven amount of trip-making via car versus.
by the inftial mode’ Fioure A.2.1. expresses the derivation of such benefits
Eraﬁﬁically. For successive increments in the kilometerare performed by .the
lcaf;'fﬁé‘ﬂifferénce between the user: cost via the previous.mode of +
transportation and thé user cdst by car can be envisioned as declininy .
mdﬁoténicéii§; per kilometer, :oonsidering that the first; kilometers traversed
by the ééﬁ substitute for ‘the relatively most inconvenient trips previously
wade by the the%:ﬁédes."ln the diagram the car is showm 'as beiny used.for
'Oq klloweters (pef week or whatevér Gthér time period) :instead of the previous
'neans of tran3portatlon. Tven the last feéw kilometers substituted by the
car for other means of transportatlon show -a considerable net benefit from .
the substitution to the trlp—naker. tfote that in the. calcglatlons it would
cenerally be necessary to recornize {hat trips by dér may cover ﬁore, or less,
distance than the equivalent trip when it was made by other means .

However, as we have pointed out in section & of the paber, the car L
results. in more trips being made . and more kilometers beln3 covered, than 1n
the case when no car was available, .The way in which 1t is proposed to measure
the benefits from such extra trip-makiny is also 1llustrated in flnure A.2,1.,
It may reasonably be assumed that a family which acquires a cap”(or_mpre

correctly acquires the use of a car) covers more and more vehicle-kilometers

fin it
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in it until the next vehicle-kilometer would not result in any (perceived)
net worth to the mewbers of the family. Thus the last kilometer run (per
vweek or whatever) can be associated with zero net perceived benefit {although
ma2ybe a positive, or alternatively a negative benefit were some costs to be
incorrectly perceived). One may trace a curve, as done in the diagram,
between the last known benefit per vehicle-kilometer, that associated with
the Oqo:i kiloweter, to the last kilometer run by the car in the week, i.e.,
the Oq1 - kilormeter, The curve may reasonably, maybe, be assumed to conform
to an extrapolation of the implied form between "x'" equals O and "x" equals
Oqo. It may be possille te trece the exact form of the curve in:.specific
instances throurh studies to determine the revealed preference structure of
the trip-makers. . , :

The basic principles described in the above-paragraphs, should be
qualified in a few respects. Firstly, there would need to be adjustments '
to the calculations-in recornition of the fact that, in reneral, car users
do not act as if they knew. the full marrinal costs of their deeision to
travel. They may recornize, for instance, only the tax-inclusive fuel costs,
which, over and above not reflectin; the true opportunity cost of the fuel
consumed, iznores the extent to which marginal travel results in tire wear,
maintenance costs, and so on, :

Secondly in the case of a rulti-car family, the same basic type of
‘analysis should be .conducted separately for each extra car, noting that the
second car mav, to a certain extent, replace the use;of.the first car
resultine in extra convenience; for instance the lady of the house may not
have to drive her husband to the commuter railracd station or to the office
every day, instead of leaving him to drive himself whilst remaining with the
second car for her own use. It would be possible throuzh specific observation

of ecase studies to place a monetary value on such extra convenience, and in
some instance existing data ay be adequate that such estimates be made

without recourse to further surveys.

/Thirdly, the
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Thirdly, the benefits per family by type-of family (as varying by
geographic location within the country, structure, and so on) wmust be
aggregated to yield an estimate of the total user benefit for the whole
nation béing examined, "It may be important to give due consideration to.
the probability that the first families to acgquire cars be those which would
make the sreatest use of private transportation,. although the degree of
‘affluence "of the household 'is ‘bbviously too a factor influential in the .
‘decision to acquire or dot to dcquire a family car. (The desirability of
categorizing families by income is thus clearly indicated.):

. Finally, since it would be' a prime object of any investigation realized
along the lines suggested in this appendix to determine the coptimum amount
- of car ownership for a country in a given context, it would be pecessary. to
determine the total user benefits for varyiny total  levels of. car ownership.
This would réquire that relationships between the total amount of car
ownership in the country and the number of families in each type ovming cars be
developed, It may be asswused that any attermpt to ration car ownership be on
' thé basis of price, in which case, for each type of family, it would be
necessary to develop functions relating car prices with the proportion of the
total number of families in the caterory which would own varying numbers of
cars, This may be very difficult to achieve, Were time series data to be
“available on car ownership levels by -type of family it may be possible to
‘devélop robust relationships between total car ownership and the propartion
of households of each type that own various nurbers of cars., This aspect of
the methodology may be considered to be the weakest link -in. the chain. The
existing work which has been carried out in this general area has been devoted
principally to the éstimation of the variation of car ownership by type.of
household as the overall family income level changes. It may be difficult to
translate the relationships deduced.in this way into a form which would relate
car ownership to policy variablés which may be used to control car ownership

levels, such as taxes which affect car prices and registration fees. .
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3. The costing of the external effects of car operation

“The estimation of the private cosfs of car'usage and ownership is
relatively straigﬁtferward, even were such costs to be expressed in social
terms, i.e., the opportunity costs to the nation concerned acknowledging
the preference structure of the SOCie{y-coneerned More difficulties are -
a33001ated w1th the determination of non-private costs of car usage, and to some
‘extent ecqulsltlon. Such costs are the consequences of attions unaccounted
for by the_user. 'For instance the car user takes no account of the congestion
he fe?ces Upon others, unless he be unusually Socially respohsitle. Some of
the probleﬁé'asseciated with the quantifying of such external costs derive
from the estimation of the phy31cal ma'nltudes involved rather than from the
development of unit costs to apply these macnitudes, althou;h the latter are
not necessarlly always well—deflned either, and espec1ally s0 in the
.field of pellution. in the case of prlvate costs, i e., those naturally
recognlzed in the car user's accountlng calculus the physical magnitudes -’
are well known as a result of enﬂlneerlng ‘investigations; for instance, one
knows with a good degree of conFloence how much tire wear will follow ‘from
the operatloe of a certain type of vehicle on a certain type of road at
a certain speed for so many kilometers. What is much more difficult to’
quantify is tﬁe extent to which the iﬁtrbdﬁbtion of one extra vehicle to a
traffic stream forces extra tlre wear on other vehlcles throuth dlsruptlng
'the trafflc flow to some marginal degree. '

The flrst stage in ‘the estlmatlon of the external costs of car ‘usage
wauld be the allocation of car ownersnlp “to specific reblons, dlstlngulsnlng
between cities'énd rural areas, probably as a function 6f'relationships of
car ownersﬁip with income level and of income level with rreosraphical area.
Some of the analyses necessary for this task may already have been realized
in the tasks of section 2 of this appendlx where1n car ownership propensities
are determined by famlly type. The ultimate objective would ke the estimation,
for dlfferlnr sizes of the overall car fleet, how many cars would be

'concentrated in each area.

/The &assignation
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The assignation of cars to areas by ownership would then be used
to derive distribution of car usage by areas through a knowledge, partlally
published by surveys for transportation studies as a.matter of couree,(and
more thoroughly aveileb;e from the analyses of such studies in'an enpublished
form. The output from this stage ﬁquid be a listing eflprivete car-kilometers
by geographical area. . “ N .

~ The 1mpact 1n terms of external costs of any one car-kllometer would _vary
accerdlng to where this car-kilometer were to be performed. For each area one
would define relationships beeweeh the volunc of car travel and'the ﬁean speed
of all traffic, recognizing that each extra unit of car travel slows down the
traffic stream and thereby forces extra costs on soc1ety in terms of delays and
higher vehicle operatlng costs. The required relationships haye been developed
for highways in a number of areas in Latin Amerlca. One'shéuld take note that
the . trafflc speeds calculated in thls operetlon affect the costs of private car
tmmlmawthtmymmeamwmmofwemwbmﬁﬂsm&wwtom
section 2 of the appendix. Accident rates have been found to vary w1th a
variety of factors, but are often expressed for 51mp11c1ty as selng dependent
on the typs of roadway and ltS 1ocatlon. H»nce, in a manner as. sophlstlcated
or as simple as the data may permlt 1t would generally be poss;ble f
to determine accident rates per car—kllometer for each area thereby allOW1ng
the estlmatlon of social costs of acczdent per kilometer travelled A third
type of external cost considered to be. lmportant is that of the various types
of pollutlon, 1ﬂe., air contamlnatlon, and noise and others. Whilst it is
possible to estimagte the physical magnltudes of such pollutmn generated by
each car-kilometer in each area it is impossible at the present stage of
evolution of the necessary arts to ueambiguoeslylplece’monetary ve;ues on such
costs. . e _ ; | - | —,:f -
Nevertheless, by_such prineiples it is poseible to place soﬁe kind of
estimate on the external costs of conﬁestion, aceidenfs, and, maybe'pollution,
on each car-kilometer in each area into which the_cquetry has been di#;ded.
Multiplication of the unit cos%s so derived by {hejéuaetities of car-kilometers
per area results in the total cost due to externalities, per area. Summing over
areas results in estimated total external costs for the nation, which total may

be calculated for varying levels of total car ownership.
/There is
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There is another type of cost, which in most cases would have a negative
value, whlch may be classified as an externallty but which may be estzmated in
more direct. manner, Such costs are the dlfference between the resource cost
to the nation, and the cost to the user of car qperatlon. On gasollne,
especially, but also on other .components of car operatlon, the user usually
pays indirect taxation. Each, kilometer travelled results in a transfer of
resources from the traveller to the government whlch imposes the tax. Thus
each such kilometer results in a benefit to the‘cpmmunify as a whole through
the intermediary of the goveénment_ovef andLabo§g the priﬁate gain through the
trip concerned being made tg‘fhe_pser, which Benefits shogld‘bg‘offset against

the external costs of congestion, pollution and accidents discussed above.

4, The estimation of -the 'costs ‘of car acquisition

Cars may be either produced locally, assembled locally from, to some
extent, imported parts, or imported fully made up. In each case the cost to
the nation of the acquisition'may be estimated starting from the base of what
the buyer pays for his purchase, Adjustments generally have to be made to such
purchase prices so as to fully reflect opportunity costs.

Where the vehicle be produced locally, any direct sales taxation would not
be part of the cost of the vehicle to the nation. On the other hand some of
the ingredients which make up the car may be assessed in the final price to the
user at values different from those which reflect opportunity costs to the
nation. The opportunity cost of the labour involved may be less than the wages
paid on account of the low productivity of alternative work. On the other hand
the capital invested in the sector may have had valuable alternative usage were
it to have been invested elsewhere to an extent greater than that reflected in
market discount rates.

Were a vehicle to be partially or completely imported, any import duties
should be extracted from the sale price so as to approximate to the opportunity
cost to the nation. After having done this the import price in foreign
currency should be converted into local currency using a shadow raté of exchange
which may or may not be well reflected by the commercial exchange rate. Further
adjustments of the kind mentioned in the previous pavapraph may be necessary

were there tp be local assembly.
/5. The
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"SZ‘The optimization of the.level of car ownership+

ThlS would be achleved via the comparlson "of the net benefits, ba31cally
user beneflts less the external costs of usage, with capltal costs, i.e., the’
opportumty costs of the’ cars themse1Ves, at dlfferent levels of total car
ownershlp. The best levei of cwnefshlp would be that which resulté in the '
greatest excess of beneflts over costs. The comparlson would follow the normal-
rules of beneflt. cost analyses. - ‘ R

The analyses would also furnlsh extra 1nformatlon of a type’ extremely
useful 1n planning private transportatlon. Espec1a11y important would be *
1nd1cat10ns of where car ownershlp should be concentrated so that the
environmental consequences of any glven total amotnt of car ownership be *
reduced to the mlnlmum.levelmcgmpat;ble-w;th;gthgr.ségia;“dhjegtiVes.

v

o

W

o *~ - [Figure A.2.1.
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Figure A,2,1
TO ILLUSTRATE DERIUATIOY OF USER BENEFITS FROM PRIVATE CAR

Value of
henefits

on monetary

uitsh

. ,qq . N . ql
Vehicle-kiloreters of family car

Cqe quhntlty of vehlcle-kllowotcrs by car in replacement of
walking or Collective transportation, per time period

Oq, = total nunber of vehlcle-klllncters performcd by car
during time period

/Figure A,.2,2,
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Figure A.2.2,

- THE " INTER~RELATIONSHIP BETWEEN THE VARIOUS TASKS
COMPRISING THE OVERALL PROPOSED METHODOLOGY

Divide families by type
based on income structure,
and location

Calculate user benefits
from replacing other modes
of transportation hy private car

Extrapolate to derive benefits
to users from extra trip making

Total user benefits per
family type
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