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ob@r1v9ﬁ A Brazil sinee the edily 19607 8
ed with a chronic 1ack ‘of adequate mass
uvcerS and’ ans5351ng individual
motorization has led the major cities 'to traf-
fic (Oﬂgevtxan and motaoy vehlcle ajir pollution.
‘ In 2n effort to add) efs thi’s prob]emﬁ the
Federal Goveriment, thrcugh the National
Bavironment CQUﬁ011 {(Conselho Nacioual do Meio
tmbiente - CONAMAY, approved an May 6th, 1986,
the f&&n]ut1nn n® 18/ whmch establishes nation-
wide the sutomative emisvlano control p;uaxam’
pemed PROCONVE, This paper ‘outlines the most
';oriant points of the pFOéTaﬁ,‘dibCUQSE“ its
#ibilicy and presente ‘the fltat aPhLFVQ“
ments.

ARQUIVO TECNICO

SINCE THE END OF THE 1950's, the world has be=
come avare of the negatlvc meact whlch avtomo-
tive emigsions could Have upor’ the eérnvironment.
tue to thie ¢onsideérabile mdtor vehlclé contribu=
tion to &1r po]lurlon in Southern’ CailfornLa,
the first meéaningful autumutlve emissions le=—
??“IQ(JOH was enacted by the State of Cslifor—
niz in the @arly 1960's. Further regujgtlons,
that progress lvely cut down emissions followed
uuzck]y and were also adopted elsewherc in the
’UWLCQd Qtatesn

: ‘“The recaguleon that motor vehicle gener-
ated air poilutlcn has been imposing socioceco-
'ﬁﬁmlc costs ‘and envirorimental damage led
gO ergments of various countries to takg aciion
' he ” oneameut mf cmlssxon cmu ol
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and Finland in 1975 (1)*.

As & result, newer vehicles are significan-—
tly cleaner than the uncontrolled pxndece SOTS
re@chlng in certain countries, emission reduc-
tion levels above 90% and thecefore contribut-
ing to - qullty improvements .

T j il, air pOlJULlOﬂ from wotor vehi-
cles has become a public issue in the mid
1970's. The fast, unplaoned and continuous
growch of weriy Brazilian cities, especially
since the early 1960's, associated with a chro=~
nic lack of adequate mass Cransporf systems

gnd lncz jﬂQlVlGU‘l 120L0; ion, credated
the scenarie of tTaffic congesti
ang "lx pell t1on which has been obsavved in
'mzuv pat u{ the wozlﬁ

Aﬂh POLLUETON PPOP

MOTOR, VEHIL

Flo da Janelxo BmJo Horlfnntea oaJ~
vaﬁur, Kecife, Porfo Alegre and Curitiba, with
a popL1at10n of appronlmagely 40 million peo~
ple, have bee ary experlenc1ng increased air pol-
lution from motor wvehicles along the years,
being Sao Pzulo probably the most serious case.
It ha¢ beer'observed that when one donsiders
carbon nGuoxlide, phaénghtwaval smopg, nitvogen
dioxide, "hydrocarbons and particulates, Sao Fau
lo has one of the most severe vehicle rela ved
air pnliv?mon problems in the world (2), since
all these pollutants exceed the air qualivy
‘gimnltaneously in this area. The aiyr
qunllty ‘dzta genervated by CETESB, 'the Environ=
et Conﬁvol Agency for the State of Sac Paulo,
fupports this conclusion. Carbon monoxide (CO)
arnd ozone' (0;) ambient concentrations routinely
éVLLeQ 'the air qualicy sagndazdgy as shows in
aklém 1'2nd 2. Peak corentra st ions have reached
6.7 ppw (8«hour average) ‘For €O and *226.0 ppb
e} for Oy B‘Qhows the bv
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zilian air quality standards for the regulated

pollutants
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and Table 4 the air pollution acute

il

episode eriteria for the State

Table 1 - Carbon Monoxide - Automatic .and Manual Network - ppm

of Sao Paulo.

Standard Exceedances (Number of Days)

st .
Sampling . 177 = 8h Maximum
. NAQS (8h) . Attention Level (8h)
Site
1981 [1982 {1983 (1984 }1985 |1981 [1982 {1983 {1984 |1985 |1981 {1982 [1983 |1984 1985
Correio 282 257 | 204 167 108 98 37 34 12 10 26,7 (20,8 {20,3 |18,4 19,3
Pq. D.,Pedro 17 5 1 1 ‘8 4 0 0 0 0 |20,1 10,6 9,5 9,2 |14,1
Mooca 10 0 4 0 0 0 0 0 0 0 J15,0 7,9 110,5 5,7 6,2
Congonhas 65 69 21 1 7 9 8 0 0 2 122,8 20,3 |14,7 11,1 |17,5
Cerqueira 52 | 32 [ 100 | 78 | 42 7 2 5 4 1 [17,8 16,5 [18,4 [16,1 |15,9
Cesar
NAQS = National Air Quality Standard
Table 2 -~ Ozone = Automatic Network - pg/m®
Standard Ex d 5 .
andard Exceedances 15€ ' 1h Maximum
Sampling
NAQS (Number of Hours) Attention Level(No.of Days)
Site
- 1981 [1982 |1983 1984 [1985 [1981 }1982 |[1983 [1984 |1985 |1981 {1982 11983 |[1984 |1985
Pq. D.Pedro 47 40 5 | 10 27 8 10 1 3 4 294 267 216 220 142
Mooca 93 30 40 28 89 19 4 9 5 4 443 |253 | 347 310 {142
Congonhas 10 2 36 13 13 3 2 7 4 2 321 1255 |363 {214 121
Lapa 45 6 9 82 63 10 6 2 19 10 345 310 245 527 153

NAQS = National Air Quality Standard
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Table'B - National Air Quality Standards

Pollutant Sampling Standard Reference
Time (h) (ug/m?) Method
Total Sudgpended 24k 240
Particulate Hivol Sampler
‘ AGM** 80
. *
Sulfue Dioxide 24. 365 Pararosaniline
AAM* & 80
., . . 1% 40.000
Carbon Monoxide NDIR%#* %%
4 8% 10.000
Photochemical
Oxidants 1% 160 Chemiluminescence
(as ozomne)
* Not to be exceeded more than once a year
#k Annual geometric mean

%%  Annual arithmetic mean
%%%% Non dispersive infra red

Table 4 = Air Pollution Acute Episode Criteria for the State of Sao Paulo

Levels
Parameter
Attgﬂtion Alert Emergency
Sulfur dioxide
(ug/m3)-24h 800 1600 2100
vTotal'Suspended
Particulate (TSP) 375 625 875
(ug/m®)-24h
80, x TSP 65 x 10° 261 x 10° 393 x 10°
(ng/m?®)2-24h
Carbon Monoxide ‘
5 30 40
(ppm) - 8h 1
Photochemical _
Oxidants (as 03) 200 800 1200
ug/m® = 1lh

19
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Although Brazil has not established air
quality standards for non methane hydrocarbons
(NMHC) and nitrogen oxides (NOx) yet, recorded
peak concentrations for these pollutants in
Sao Paulo City are 4 ppm (6-9 a.m, average) and
509 ppb (annual average), respectively, These
values represent about 17 times for NMHC and 5
times for NOx the U.S. air quality standards.
Despite the fact that motor vehicles are not
the major source of particulates (PM) and sul-
fur oxides (SOx) in the Sao Paulo Metropolitan
Area (SPMA), their contribution is still signi-
ficant, being estimated for 1985 an emission of
77,700 t/year of SOy and 20,800 t/year of PM.

Although these emissions represent, on a
mass basis, only 207 to 30% of the correspon-
ding total emissions in the SPMA, vehicle gene-
rated gases and particulates are discharged at
street level, therefore public exposure to them
is generally greater than it is to discharges
from industrial stacks. Additionally it is
worthy of note that the PM emitted by motor
vehicles, due to its tiny size, chemical pro-
perties, emission at street level and persis-
tence in the atmosphere, may pose a greater
risk to the public health than some of the par-
ticulates generated by industrial sources.

Table 5 - Motoxr Vehicle Emission Inventory
for the Sao Paulo Metropolitan
Area - 1985

Pollutant Emission (10%t/year)

co 1,308.4
HC 195.9
NOy 200.3
- To ™ 77.7
PM 20.8

A different approach to evaluate the sever-
ity of motor vehicle emissions on air quality,
is the analysis of the public perception of the
situation., In 1985, CETESB conducted in Sao Pau-
lo City a public survey which shows that 957%
of the interviewed population consider the air
polluted and that motor vehicles contribute

~significantly to this pollution. Furthermore,
89% agreed that it is necessary to establish
an emission control program for motor vehicles
in order to improve air quality.

Precise evaluation of automotive contribu-
tion to air pollution in most Brazilian cities
has not been possible because the existing air
quality monitoring networks are either inade=
quate or insufficient for this purpose. Howev=
er, based on available data regarding motor ve-
hicle fleet, growth rate, traffic conditions
"and emissions, the motor vehicle generated air
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pollution is probably severe in the major cities
and may become a problem in the foreseeable fu=:
ture in many other cities if no actions are ta-
ken to control emissions. Therefore, to cope
with this problem, CETESB presented to the fede-
ral government a proposal for the establishment
of an emission control program, This proposal
was submited for analysis to all interested par-
ties and after a-discussion which took two
years, it was modified in some points, becoming
the national automotive emission control program.

THE EMISSION CONTROL PROGRAM

The Brazilian automotive emission control
program, named PROCONVE, was established by the
National Environment Council (Conselho Nacional
do Meio Ambiente - CONAMA) on May 6th, 1986,
and it is regulated by the Resolution No. 18.

The program sirategy is based on success-
full international experience and can be defined
by the following key points:

engines and vehicles are required
the established emission limits.

limits that progressively become

are phased in according to a

is based on the state of techno-

logy in Brazil and the internmational experience,

. Emission test methodologies follow inter-
national trends and therefore promote standar-
dization,

. Prototype, assembly—-line and aftermarket
parts certification is required in order to
guarantee product quality and conformity.

. Manufacturers are required to warrant
emission conformity in order to guarantee the
emission control systems durability.

. Adjustable components which may signifi-
cantly affect emission are required to be sealed
by the manufacturer or incorporate imviolable
limiting devices for the permissible gauging
range in order to avoid maladjustements during
tune-ups.

. Manufacturers are required to present,
semesterly, emission data from their quality
control programs; based on this data, production
approval for certain engines or vehicle configu~
rations may be withdrawn, therefore optimizing
the certification process.

. State or City Administrations are authori-
at their discretion to implement inspection
and maitenance programs (I/M) in order to verify
the effectiveness of the emission control sys-
tems in consumer use and to foster adequate
maitenance.

. New types of fuels and modification of
present fuel specifications may be adopted after
approval by the Administration,

. The Administration may order a recall, if
through special checks orgI/M programs it «is
verified that adequately mantained vehicles in-

. Only new
to comply with
. Emission
more stringent
schedule which

zed

‘use do not comply with the emission limits. All

costs involved in such action shall be borne. by

the manufacturer,
Due to the use of ethanol as an automotive




the Administration may establish emission

1
59;i25 for the so—called unregulated compounds,
ssch as aldehydes, alcohols and other organic

compounds. és for.hydrocarbons, this class of
ollutants 18 deflneq as the total amount of
or anic substances, 1qcludxng unburned fuel_
fractions and combustion byproducts, occurring
{n exhaust gas, and which are detected by the
¢lame ijonization detector. :

. To promote public awareness with respect
o the program and the issue of air pollution
by motor vehicles, the manufacturers are re=
quired to furnish specifications and recomenda=
¢ions to the owner, the service network and to
the public through the owner's and services
guides, the media and labels placed on all ve-
hicles. '

. The National Petroleum Board (CNP) is
requested to establish a program for reducing
¢he total sulfur content from the diesel fuel,
to specify and oversee the total exclusion of
lead in the ethanol/gasoline blend and to en-

sure that ethanol is not contaminated by lead
during transport or storage. ' .

For the purposes of management and perma-
nent evaluation, the National Environment Coun-
cil instituted the "PROCONVE Follow-Up and Eva-
luation Committee', coordinated by the Special
Secretary for Environment Affairs (SEMA) and
composed of eleven top government officials
which have the competence to identify and pro-
pose measures for optimizing the program, deli-
berate on penalties to be imposed, supervise
and control the enforcement of the program,
grant exemptions, waivers, etc.

EMISSION TEST PROCEDURES

The emission test procedures standardized
in Brazil and summarized in Table 6, are ver-
sions of actual international procedures and
represent a combination of the state of the art
and cost effectiveness.

Table 6 - Emission Test Procedures Adopted in Brazil

Type of Emission Type of Vehicle Emission Test Procedure
Lbv - Otto Engine U.S8. = 75 FTP
Exhaust Lpv - Die§el U.S. "13 Mode" FIP
HDY ~  Engine European Full-Load Steady State Test Procedure (smoke)
HDV - Otto Engine U.S., "9 Mode" FIP
Evaporative LDV - Otto Engine U.S. SHED FTP

-~ Por the light duty vehicles powered by

Otto engines, the U,S.-75 test procedure was
chosen because it better reflects actual
driving conditions than the European or Japane-
se emission test, the sampling and analytical
systems are more suitable for alcohol and gaso=-
hol fuels than the European emission test and
because its gradual adoption by a number of
countries,it may well become the international
reference test procedure.

In contrast to the European emission test,
the adoption of the U.S. procedure represents
the confidence that considerable investments
in emission laboratories will not be lost in a
few years due to obsolescence.

- For the Diesel engines, wheter they power
light duty or heavy duty vehicles, the U.S.
"]3-mode" and the European "full load steady
state" engine test procedures were chosen for
gaseous emissions and smoke, respectively. The=
ge emission tests are presently adopted in Eu-
rope (the European version has some differen-
ces from the U.,S. test) and, although they are
not as sophisticated as the U.S, transient

test, can be adapted to existing engine labo=
ratories. The European experience has shown
that these tests, despite the fact that they
do not adequately represent actual engine ope=
rating conditions, can be successfully used to
develop emission limits which cut down the
gross exhaust pollution. At this point, it is
important to note that Diesel vehicles are used
in Brazil mainly for commercial purposes and
mass transport and represented, in 1985, appro-~
ximately 8% of the total motor vehicle fleet.
Due to the European experience with the 13-
mode test, CETESB is evaluating the use of the
European version in place of the U.S. version,
In a lower priority for emission control,
we have the heavy duty vehicles powered by Otto
engines, because they represented, in 1985,
only 17 of the total motor vehicle fleet and
there are no signs that this percentage may in=
crease substantially in the near future, There-
fore, the emission test procedure adopted for
the Otto engines is the U.S, "9 mode", simply
because it utilizes the same basic equipment
and instruments needed for the "13 mode' test.

21
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STANDARD FUELS FOR THE EMISSION TESTS

The Brazilian emission limits are being de=-
veloped with the help of the previously referred
test procedures and shall be attained in offi-
cial tests by vehicles or engines fueled with
the standard emission test fuels presented in

Tables 7 and 8.

These fuels were specified in such a way

as to represent the typical Brazilian commer-
cial fuels, but with tighter tolerarnces. The
gasoline - anhydrous alcohol blend shall be
prepared from the corresponding test fuels, in
the proportion of 22,0 + 1,0 of alcohol, by vo=
lume,

Table 7 - Standard Alcohol Fuels (CNP Resolution No. 1 - 1985)

Item Anhydrous Hydrated Test Method
Ethanol Ethanol
Alcohol grade at 20°C, °INPM 99.5 *+ 0,2 93,2 * 0.4
Residue, mg/l, maximum 50.0 50.0
Total acidity, mg/l, maximum 20.0 20.0
Aldehydes, mg/l, maximum - 60.0
No. 7 = 1982
Esthers, mg/l, maximum - 80.0
Higher alcohols, mg/l, maximum - 60.0
Alcalinity negative negative
Copper, mg/kg, maximum 0.03 -

- Sodium, mg/kg, maximum 2.0 2,0 Flame photometer
Sulfate, mg/kg, maximum 2.0 2.0 <Gravimetric
Conductivity, uS/m, maximum 600.0 600.0 Conductivitimeter
Density at 20°C, kg/m? 790.9 *+ 0.6 809.4 + 1.1 NBR=5992

clean and clean and
without without Visual
Aspect suspended suspended
particles particles
’ 2
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Table 8 - Standard Gasoline (Brazilian Standard NBR-8669 -~ December 1984)

Item Specification Test Method

Motor octane number 73 = 75 ASTM D-2700

Sensitivity 3 minimum -

Tetraethyl lead, ml/1 0.4 maximum ASTM D=3237

Distillation range IBP, °C 35 = 50

107 point, °C 55 .- 71

50% point, °C 78 - 98 ASTM D-86

-90% point, °C 135 = 155

E.P., C 170 = 205

RVP at 37.8°C, kpPa 29.42 - 53,94 ASTM D=323

Sulfur, weight % 0.15 maximum NBR~6563

Gum, mg/100 ml 5 maximum ASTM D-381

Hydrocarbon Composition ‘

Olefins, volume 7% 20 maximum

Aromatics, volume 7% 40 maximum

Saturates, volume 7 "to be recorded

C/H ratio to be recorded

Relative density, 20°¢/4°C to be recorded NBR=7148

Copper corrosion, 3h at 50°C 1 maximum ASTM D-130
- Induction period, min. 1500 minimum ASTM D-525

Aspect clean and without visual

P suspended particles

. The standard diesel fuel specification is
being revised, therefore, it is not presented
in this paper.

THE EMISSION LIMITS

The emission limits for light duty vehicles
powered by Otto engines and heavy duty vehicles
are presented in Tables 9 and 10,respectively,
For the light duty vehicles, the emission li=
mits were established under the premise that
by 1999, CO concentrations in ambient air
should .conform to the air quality standards in
the SPMA, Therefore, for this pollutant, the
proportional Rollback model was used to define
the limits until 1997, For the other two pollu=
tants, the limits were established according

23

to an engineering analysis of possible emission
reductions that can be achieved with present
emission control technologies. These reductions
were correlated with the already defined CO
emission limits. The idle CO emission limits
were based on the best available information
regarding the control of this type of emission
and were established because many Brazilian
cities have a congested traffic, Furthermore,
they will provide a baseline for maitenance

and future inspection ang maitenance programs.
The smoke emission limits were established ac-
cording the criteria of best proven control
strategy for this pollutant, The European expe=
rience with smoke control has been more success=
ful than others,




Table 9 - Emission Limits for Brazilian Alcohol and Gasoline Light Duty Vehicles

v ' Emission Limits
Type of Effective
Emission Date Remarks g/km 7
Idle
) co HC Nox | co
Jun lst, 88. Brand new vehicle configurations
E Jan lst, 89, 507 of sales is the minimum required
X Jan lst, 90, 1007 of sales except LDT 24,0 2,1 2,0 1 3,0
H Jan lst, 92. Only LDT
A
g Jan lst, 92. 1007 of sgles except LDT 12,0 1,2 1,4 2,5
T
Jan lst, 97. | All LDV 2,0 0,3 0,6 | 0,5
Evaporative | Jan lst, 90. ALl LDV - gétgst - -
3
Crankcase Jan lst, 88, All LDV emlssion Shéll be nll% uns
der any engine operating
conditions

Note: LDV = light duty vehicles
LDT - light duty trucks

Table 10 = Emission Limits

for Brazilian Heavy Duty Vehicles

Type of Emission

Effective Date

Remarks Emission Limits

B Oct, lst, 87, only for urban buses pow-
i < ered by Diesel engines k = 2,5 (smoke)
H Jan. lst. 89 all vehicles powered by
* ? * Diesel engines
A
- only for vehicles pow- -
U to be proposed ered by Diesel engines k 2,0 (smoke)
until Detember -
S 31, 1988, = for vehicles powered by shall be proposed until
T either Diesel or Otto December 88 for CO, HC,
-engines NOy
. only for vehicles powered
Evaporative to be proposed by Otto engines to be proposed
c ' -
R Jan, lst, 38, only for grban busgs pow emission shall be nil
. ered by Diesel engines _
N ‘ "
K to be proposed until all vehicles powered by under any engine
C Dec, 31, 1 «37 Diesel engines y &
A
) . . all vehicles powered by . G
E Jan, lst, 3+, Otto engines operating conditions

24
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The emission limits shall be warranted in
writing by the manufacturer according to the

S iE"ti&*nH LS AN

G G

i

requirements summarised in Table 11, as fol-

lows:

Table 11 - Emission Limits Warranty

Type of Vehicle

Warranty Requirements

Remarks

Light duty
_vehicles

80,000 km/5 years
ever occurs first

which-

Testing procedures to be es=-
tablished; in the meantime,

Heavy
duty vehicles

cedure

160,000 km/5 years which-
ever occurs first or
equivalent results on a

dynamometric testing pro-

the warranty may be replaced
by a 10%Z reduction in the
emission limits, except for
idling €O.

Notes:

1) The light duty vehicles powered by Diesel
engines shall follow the same prescriptions es-
tablished for the heavy duty vehicles,

2) The smoke limit was stablished according to
the European procedure which is based on the
equation ¢ = k vﬁ’ where ¢ is the carbonic con~
centratlon, in g/m , G 1s the exhaust gas flow
in 1/s and k is a constanit .that represents the
smoke level. ‘

EMISSION REDUCTION

The effect of the PROCONVE on exhaust emis-
sion from light duty vehicles (Otto engines)
has been evaluated by CETESB for the Sao Paulo
Metropolitan Area (3).

The study, based on the temporal evolution
of the 1984 emission inventory data, according
to ten fleet growth scenarios, indicates poten-
tial emission reductions of 63%Z for CO, 507 for
HC.and 35% for NOyx, expected by 1999,

‘ 1f, for the same study scenarios, instead
of the established emission limits, Brazil
would have adopted the 1981 U.S. emission li=
mits, to be enforced in 1987, then the poten-
tial emission reductions would be 907 for CO,
85% for HC and 67Z for NOx. Although this hy=-
pothesis might be highly desirable, it would
not be feasible mainly due to the present una-
vailability of advanced emission countrol tech-
nology in Brazil and due to the necessity to
adapt, in a very short time, emission control
systems developed elsewhere for the Brazilian
vehicles and fuels,

As for the evaporative emissions, it can be
"said that emission reduction for certain vehi=-
cle configuration will be higher than 807.

As far as Diesel smoke emissions are con-
cerned, it is expected that certain Diesel en-
gine manufacturers will have to bring down
smoke levels by approximately 257% in order to
meet the first control stage requirements.,

Although detailed emission reduction fore=
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casts for all pollutants are not available
yet, it can be inferred that automotive emis=~
sion control will have a positive impact on
air quality either through corrective action
in the polluted areas or through preventive
action in the wnpolluted areas.

THE FEASIBILITY OF THE CONTROL PROGRAM

When considering the establishment of a
motor vehicle emission control program, espe-
cially in a developing country, one has to
analyze local conditions in order to verify
the possibilities of adopting, successfully,
the internatiomal experience which has been
acquired in the so-called industrialized coun=
tries. In the case of Brazil, this is possible
because there iis a well established motor ve=
hicle industyy, capable of designing and pro-
ducing controll systems that have proved to be
efficient, durable and cost~effective elsewhere.

Actually, the Brazilian motor vehicle in-
dustry has beem exporting engines, vehicles
and components; to countries like the U.a.A.,
Canada and Sweden which have ongoing emission
control programs. In additiom, Brazil repre-
sents a market of about one million vehicles/
year which, according to industry sources, may
reach 1,5 million vehicles/year in 1990. Such
a considerable market has certainly caught the
attention of emission control manufacturers.

Furthermore, the alcohol fuel program has
fostered fast technological development which
resulted in mew advances in materials engi=
neering, engime: optimization, fuel economy and
some emissiom veduction. Due to the blend of
22% ethanol te gasoline, lead levels have been
substant1ally Yowered and the impact of ‘reduced
lead emissioms on air quality can be seen in
Figure 1. The possibility of having unleaded
fuels is real within a short period of time,
making the usme of catalytic converters or
other lead semsitive control systems possible.




A~ for the Diesel fuel, the sulfur content is
8.ill high, being the national average 0,77 by
v ‘ght, However, desulfurization plants are
being built and planned, so, it is expected

. 4t in few years, low sulfur Diesel fuel will
}- available, Unfortunately, sulfur is not the

only problem; Diesel fuel specifications need
to have tighter tolerances and fuel quality
has to be improved., Therefore, a working group
involving the oil industry, the Diesel vehicle
manufacturers and government agencies has been
established to discuss the possibilities of
upgrading the Diesel fuel,
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Fig. 1 = Lead quarterly average concentrations at two sampling sites in

SPMA during 1978 and 1983

Another point to be considered is the in-

g vehicles maitenance. Genmerally speaking,
Prazilian service personnel are poorly trained
l..ving hands on experience rather than adequate
¢ aining. Therefore, a training program directed
to improve the mechanics expertise and to get

em acquainted with emission control systems,
peaeds to be implemented.

Although at present there are no official
spection and maitenance programs in Brazil,
1t is felt that certain critical areas, like

e SPMA, will have to begin with such programs
in a few years.

One additional point of interest is the

st of the emission control systems for the
consumer, To this question, we would like to

fer again to the public survey conducted in
#%g Paulo City. When asked about the willing-
<88 to pay 10%Z more for a new vehicle which

uld be equiped with "filters" to reduce pollu-
tion, 797 of the interviewed people said they

.uld pay the extra cost in order to have less
~allution, 17% said no and 47 said they did not
nd4ve any opinion. The "10%" value was arbitra-

"ly chosen in order to give an "impact" to the
guestion. Nevertheless, it is expected that
dssion control systems will add no more than
% to the vehicle cost.
Considering this broad picture, it is safe
say that Brazil has the basic conditions to
adopt an emission control program comparable to
.esent similar foreign programs.

[y

FIRST EFFECTS OF THE CONTROL PROGRAM

The PROCONVE, as a recently established
program, has not had the time to cause any po-
sitive impact on air quality yet, however, it
produced some side effects that can be reported
already. The first effect worthy of mention is
the removal of certain barriers which set apart
the environment control people and the industry
people, It is clear that only a combined effort
of industry and government can lead to a suc-
cessful program, A second effect is the progress
in technological expertise which is -being
observed. In fact, considerable efforts in hu-
man resources training are presently being made,
particularly by the industrial sector, with a
significant impact on Brazilian automotive en-
gineering. Another important effect is the prac-
tical experience which is being acquired due
to the requirement of a semesterly report of
"typical emission values'. To prepare such a
report, the industry people have to pay atten-
tion to emissions, a fairly new topic toa great
number of engineers., Besides the training ef-
fect, which will be highly valuable during the
emissions control stage of the program, impor-
tant data come out from these reports giving
to the government a more comprehensive panora-
ma of the state of emissionsein Brazil. An efe
fect which cannot be overviewed is the effect
on the economy. In fact, the PROCONVE created
a new market for equipment, instruments, parts,
systems and services related to R&D, emission
testing, quality control, emission control and
vehicle maitenance,




Furthermore, the PROCONVE can be a key fac~-
tor to promote or expand Brazilian automotive
exports, therefore contributing to the balance
of payment,

. Other effects are being observed, such as
research of non—noble metals for catalytic con=-
verters but, by now there is no available in-
formation about this work.

CONCLUDING REMARKS

The PROCONVE is at its initial stage and
it is not the authors' intention to claim that
it is perfect or that it should not be modified
in the future., In fact, a lot of work is neces-
sary from the government, the motor industry
and research institutes in order to make it a
reality, Public and political support are also
essential. The environment is not a gabarge
box with infinite capacity, in fact, it is
just the other way round. This is true for both
industrialized and developing countries., The
PROCONVE is a feasible program for Brazil and
certainly similar programs may be adopted by
other developing countries,
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