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PROLOGUE

The IDB/ECLA Program on Research lnto Sciemce and Techmology
hag directed its prineipal offorts towards the anmlysig of technow
logical innovative and adeptive activities withim the framework of
the development of braunches of industry in various Latin American
countrieg,

The present moncgraph is & preliminary study of the problems
of the tschwmological behavior of the cigarstte industry. Carried
out within the scope of the IBD/ECLA Program, this study uses &
technico-cconomic approach which the suthers are to employ later
for theiyr two research programs. One, concerning the consequences
for regioval income distributicn of the industrialisation of
tobacco, and cnother om the mulitinationsls in the tobacco indus-
tries of Argentina, Colembia and Poru,

This paper 4068 not claim to oxhaust the subjeet of technolo-
gical change and %he rolec pleyed by adaptive activity aand innova-
tion in the indusiry,; but rather Vo demmatrate a particular deha-
vior and- suggest aome gxplanations for it.

Finelly, it should be emphasised that the work involved in
this paper has Lien possible due to the contributions of the Con-
sejo Latvinoamericens de Cisncizc Seciales (CLACSO) and the Social

Science Research Council.
Buesos Aires, December 1976
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L. INTRODUCTION

4 peculiawrity ¢f this produvetive zector is that there ave few
studies which szamine in depth 165 ceconomic and $echnological cham
‘actsristicae. We must g6 beek 2% years t6¢ find a paper whickh Ffully
anglyses them., During this lapsc of time great cheonges end tech-
nical progress have taken plaes,

The first thing that gtands out when ome speaks of the cigar-
ette industry iz ths smanll number 6f firms in all countwyies which
meke this produst. Usually theve are no more than 5 or 6 firms.

IT we take emly Latim Aweriea, the progressive pemetration of cor-
porations of three patignslities stands eut; Nerth American, Bug-
lish and German, the first boing the most importemt. The 1960°s
Barks the perisd of azpensien ¢f Americun cubsidievies apd 6f their
links with demestic firma thyewvgh licemces for the use of imter-
nationglly recogpised brands.

Anotheyr improagive characiteristie is the rapid trausformation
of the tasts of the region’s smokeras. This is showvm by the adop-
tion of norms of consumptien which imitete those cxisting in coun-
tries with different custens svd character. Smoking strong non-
filter cigerettes of locel brands i3 Bo longey the mest natursl
thing %0 de; rathoer, the majerity of tne populiatien prefers those
products they beczan te lmeovw throush the ¢ypical vorld-vide ewliurd
diffesion mRedia.

¥een we begln o go nore doeply into s3pscss 1Bot obviews at
first sight, we realise thet the predustive cogulpamet and the teeh-
nical capacity for production avrc net very complez. Bven though
the sanufacturing cetablisbmensto are of o comsidsrable size aad
have lsrge amownts ¢f machinery, 1t iz feasible §8 carry out ihe
nanufacture of cigarettes on & smell geale with o limited capital
investment snd with few workers. Espendidure en edvertising snd
the avility of the marketiag tonm, whet ig, skill in pezrsvading the
sonsumpyr end inercesing the nusbay of purcheasers, are sssoe of the
factery: shich preveat the cxisteneo &f o largor nmnber ¢f firms,

thes we ses the eset of neayfeetupring a sigogetie, we roplise
that the pries of the sehoses 19 ©ob tho enly reldovent one oad bhgk
zll thesc costs vhich previde s hodier smd pevs obbroctive prosans
tation of £he prodnogt itzsdf havwe oo impsrdomt inSlmenss.




¥hen we begon t¢ visit the faeterics (%), we were faced with
& resl situation which was in contrast with our preconceived ideas
We expected to find very medern end cophisticated plants, with a
high degree of sutomation and little labour imvolved in the process,
But the first glance $0ld s that the machines were rather old,
moset of them had undergone admpitations and technical improvements
generated in {the plant itself, and the manual operstions and skill
of the workers and the technical staff stood out.

When we reached this point, innumerable questions were raised;
the answers to some of them are to bé found in the course of this
paper. Others, however, still stand and we believe that they will
gradually be elucidated to the extent that ocur research is able to
continue (*%),

(#) Dus to problems of time we were not able $0 viait either
the manufacturing plant of Manufactura do Tabacoe Imparciales S.A.,
in Goya, Corrientes, or the HMassalin & Celasco establichment which
has recently come into production in Selta. Por the reasons given,
the technological profile and other date on machinery refer to the
four plants aituated in the Pedernl Capital, which can be considered
representative of the sector, since they manufacture about 0% of
total production.

(kﬁ) Wie thank the maragers and technical staff of the follow
ing firms for their cooperstion and the informetion supplied:
KHassalin & Celasco S.A,C.I., Manufactura de Tsbacos "Farticular®
V.F, Grego S.A., Hanufactura de Tebacos Piccardo y C{a Ltde. and
C{a Nobleza de Tobacos S.4.



Y., CHAKGES IN THE PATTERN OF CONSUIPTION

Tobaece comsumptien hes wadergone significant changes in the
lagt thirty or forty ysers, boih on & woerld secsle and in the Argen-
ting combext. Four imporient phcnomena characterise this lemg~tem
developmeht, the uvwliimeto conseguence of which has been the dis-
cerding of certaim forms of %obacto consvmpiicn and the firm imtro-
ducticn of the ciguretic =8 the end producs.

The four struectural chareacteristiecs referred 0 are:

A) Of the products made from tobaced, cigarottes show the highest
and increasing conswaption, while that of sthers has declined.
That is, there haz been & shift from congumption of tobacco in the
Torm of cigars, pipe tobacce, smuff, tobacce for chewing, etc. to
its consumption as clgareties.

B) &n impertsnt chenge in demand for types of %obacce, chiefly the
ghift from derk %o light *obmceo. This process is esScciated with
the grezter demand for cigerettes instead of other forms of tobacom.

C) Within overall cigarcedie saloe, & chenge from the consumption of
nop=Yilter to filter cigareiies.

D) A eimilzay change has ececurred with the gize of cigarettes con~
sumed, that is, o shify froem chort te longer cigareties.

Ag we ghall seg ln the fellowing section, sll and every one o
these new vatierns of consumption were assimilated by the Argentie
market, which shows both the change from other products to cigar~
ettesm, snd the snifb frem shert, non-filter cigarcttes made ¢f dark
tobacco o longg Tilier cigarcettos made of light tsbaccs.

Y2 ghall mow leck % oach ane 6f those changes ip greater
detall,

A} Process of shift ¢f copsumpilen frem other tobacco products to
clgareties.

World wide {Teble IL.1); tho chave of cigerettes im total
tobaceo comsumpiion hes grovn fren 35% in the fivewyear period
1935-39 %o T5% im 15¢8, This process shows similer charscteristics
in the case of the Unitad States market (Tablo IT.2), since the
congumpslion o¢f other tebaets productc hes drepped botween the five
vear peyiods 1925-29 pnd 1965-69 from 63% to 18.4%.

Thoe date referving to Argenting (Table I1.3) show that the
2ift im consvamption during the last three decades hes been more
zpried than iw the United States, and that, at the present time,
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TABLE ¥° II.1

World Consumption of Tobacco in Cigarettes and other Forms
o Average 1935-39, 1956 and 1963 '

(in thousand million pounds and percentages)

) Cigarettes Other Products Total of
YEAR Quantity  Percentage Quantity Percentage Tobacco
' Share Share Consumption
Average
1835-39 % 1.19 35 2.21 65 .40
1956 2.94 70 1.20 30, .20
1968 6.50 75 2.17 25 8.67

%/ Not including the Soviet Union and the Pecple's Republic of China.

Source: Years 1935-39 and 1958: U.S. Department of Agriculture,
Foreign Agricultural Service, World Tobacco Analysis-Consumer Marketing FAS Re-
port N° 107, February 1958, pp. 16-17; Year 1368: Foreign Agricultural Tobacco
Circular, FT 4-68, September 1968, p. 1.

TABLE N° II.2

Per Capita Tobacco Consumption (18 years and over)
of Cigarettes and other Products; in the United States
Five-Year Averages 1925-29 to 1970-74

(in number of cigarettes, pounds and percentages)

Five-Year Cigarettes Cther Products Total
Averages N° per Pounds Percentage Pounds Percentage  Tobacco
Capita per Capita Share per capita  Share Consumed
(in pounds
. _ : per capita)
1925-29 1,285 3.56 36.8 6.12 63.2 9.68
1930-34 1,389 3.82 43.4 L.98 56.6 8.80
1935-38 1,779 4.81 52.2 .41 47.8 9.22
1940-44 2,358 65.97 64.1 3.91 35.9 10.88
1945-49 3,459 9.38 75.3 3.08 24,7 12.48
1950-54 3,695 9.98 79.1 2.863 20.9 12.61
1955-59 3,806 2.38 80.2 2.32 19.8 11.71
1960-64 4,248 9.62 81.6 2,17 18.4 11.79
1965-69 4,201 8.82 81.6 1.99 i8.4 10.81
1970-7T4 4,071 7.86 82,2 1.70 17.8 9.56"

Source:U.S. Department of Agriculture.bconomic Research Service,lobacco situation
TS-133, September 1970, Table 2, p.7 and TS-159, March 1877, p.5.
%/ The drop in per capita consumption(both in the quantity of cigarettes and in the
total amount of tobacco)is not the result of a lower demand for tobacco products,al-
thaugh there has been a slight reduction in the number of cigarettes consumed up to
1974,.The reason for the large fall in tobacco consumption in pounds per capita has
been the use of certain raw material-saving technologies. Manufacturing processes
such as "puffing", tobacco "sheet., etc, have reduced the amount of tobaceo required
for manufacture, and the increase in comsumption of filter cigarettes involves a
lower fibre content. -4 -




TABLE N° II.3

Estimated Annual Tobacco Consumption in Cigarettes
and other Products, in Argentina

Period 1945-1974
(in tons of processed tobacce and percentages)

Cigarettes * Gther Products Total Tobacco
Year Tons Percentage Pons Percentage Consumed
Share Share (in tomns)
1945 15,288 71.5 65,100 28.5 21,388
1946 16,559 73.3 B,040 26.7 22,599
1947 18,438 75.5 5,980 24,5 24,418
1948 19,365 76.6 5,920 23.4 25,285
1949 20,473 77.9 5,813 22.1 26,286
1950 19,864 77.7 5,700 22.3 25,564
1951 19,996 78.2 5,590 21.8 25,584
1952 S 21,713 78.9 5,470 20.1 27,183
1953 21,955 80.3 5,382 19.7 27,337
1954 21,819 80.86 5,238 19.4 27,057
1955 23,242 §2.0 5,098 18.0 28,346
18586 23,711 82.7 4,858 17.3 28,669
1857 23,875 B83.2 5,819 16.8 28,694
1958 24,900 84,2 4,678 15.8 . 29,578
1959 24,785 Bu.,7 4,u88 15.3 29,283
1960 26,020 84,5 4,771 15.5 30,791
1961 27,522 85.5 4,668 i4.5 32,180
1962 26,717 85.1 b, 677 14.9 31,394
1963 26,721 85.5 4, 544 i%.5 31,285
1984 29,087 B6.6 b, 495 13.4 33,562
1965 27,641 86.1 W,453 13.9 32,094
1966 29,253 85.7 4,879 14.3 3y ,132
1967 28,776 85.1 5,035 14.9 33,811
1968 30,932 86.6 4,774 13.4 35,706
1869 32,568 B6.9 4,928 13.1 37,496
1970 33,330 88.0 4,558 12,0 37,888
1971 32,336 89,2 3,934 10.8 36,270
1972 33,808 88.8 4,269 11.2 38,077
1973 35,500 - 89.3 4,00y 10.1 39,504
1974 39,335 90.7 4,017 9.3 43,353

%/ Includes home-produced light apd dark tobaccc cigarettes and an esti-
mate of imported light tobacco cigarettes, at 20 grams per packet.

Source: Calculated from data from the Departamentoe de Tabaco de la Secre-
taria de Estado de Agricultura y Ganaderia y el Instituto Nacional de Estadis-
tica y Censcs (INDEC).



TABLE N° II.u

World Production of Light and Dark Tobaccoes
(in millions of tons aud percentages)

LIGHT TOBACCOES DARK TOBACCOES TOTAL
PERIOD Quantity Percentage Quantity Percentage
PRODUCTION
Share Share
Average
1935-3¢ 1,489 49,6 1,512 50.4 3,001
Average
1955-59 2,504 64,9 1,357 35.1 3,861
1966 3,167 69.9 1,367 30.1 4,534
Average
1469-73 3,327 72.4 1,266 27.8 4,583
1974 3,837 74,3 1,325 25.7 5,162
137% 4,029 76.0 1,274 24,0 5,303

Source: B.C. Akehurst, Tobacco, London: Longmans, Green, 1968, p.2% and
United States Department of Agriculture, Foreign Agriculture Circular, FT 6-75,
Necember, 1975, p.S5. ‘

more than 90» of processed tobaceco goes into the manufacture of
cigarettes.

B2 iarked tendency towards the consumption of light instead of
dark tobaccoes, as can be seen in Table I11.4.

This c¢hange in the type of %obacco consumed is clopely related
to the shift from consumption of other products to cigarettes,
since the former are alweys made of dark tobaccoes, This link is
clear from a comparisen of Tables II.1 and I1.4.

3ince their introduction in the last century, the first cigen
ettes were¢ almost always made of light tobaccoes, chiefly from the
zZast% {(Turkish tobacco) and later on Virginie and 3urley tobaccoes
were incorporasted 1/.

1/ The first cigarettes introduced into Europe and the United
States about 1860 came from the Middle Bast (Bgypt), Turkey and
Greece. They were made from Oriental tobacco and for many years
were considered the best in almost all countries in the world. On
the origin of the cigarette and the development of Virginie tobacco

see R, M. Tilley, The Bright Tobacco Industry, 1860-1929, University
of North Carolina Press, Ckapel Hill, 1948, pp.501-10,.

- g -




Higher consumption of tobacco in the form of cigarettes is not
only 2 result of the greater ease involved for the smoker, but it
also Gepends on their milder taste 2/. Taking into consideration
that light tobaccoes are, in general, milder, it is logical to de-
iuce thatv the change from other products to cigarettes is connected
with that from dark to light tobaccoes,

siven the identification of cigarettes with light, mild to-
baccoes ;/, consurption of cigarettes made from dark tobaccoes has
always been 2 minority taste throughout the world, although it has
enjoyed importance locally in Laztin countries such as spain, FPor-
tugal, rrence and their ex-colonies in Latin america and Africe,
nevertheless, these countries have not escaped the changes men-
tioned and, eltnough it was resisted for many years, the change to
iight tobaccoes has been evident during approximately the last 3
or 4 decades 4/. In many Latin American couniries the economic

2/ See¢ Richard B, Tennant, The Americen Cigarette Indust
Yale University Press, New Haven, 1950, Bspecially "PFactors Res-
ponsible for the fvowth in Cigarette Consumption®, pp.l36-42,

3/ The three most intermationally known blends are of light
tobaccoes:s

- "Turkish Blend®., The oldest of the blends; it is based on
tobaccoes from Turkey and Greece, such as Xanth, Kavalla, Izmir.
It is the third most important in world production.

- “English Blend". A% the moment, this is the second in importance
in the world. Usually the blend contains only VYirginis tocbacco
(flue—-cured), with very little moisture or essences.

- "Americaen Bland®. This is the blend which sells most in the
world, partly becsuse of the high consumption in the United States
and Canada. I% contains approximately 50% to 60% Virginia tobacco,
30% to 40% Burley tobacco, 2% to 3% Maryland tobacco and 5% to 1l0»
Turkish tobacco, blended with essences and molasses, See Phil
Shepherd, A Primer on Tobacco Types and Cigarette plends, HKimeo,

July, l975 L]

g/ See, for example, the comments by J. Barnard Gibbs,
Tobacco Trade with Latin America, U.S. Dept., of Agriculture, Office
of FPoreign Agriculiural Relations, PS=82, June, 1940 and George V.
Van Dyne, Trends in Latin America Affeeting United States Trade in
Tobacco, U.S. Dept. of Agriculture, Office of Foreign Agricultural
Relations, FS Report N9 38, Augusi, 1949.
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policy of import substitution sncouraged dhe development of a
domestic cigarette industry uging dark ‘tobvaccoss and, in some
cages, state monopolies 5/, In those countries where there were
very high tariff barrisrs and/er state monopeliee (such as Peru,
Colombia snd Chile), consumpition of dark tobacce cigarsttes re-
meined predoeminant $ill the 1960°s, when a repid change in taste
to light tobaccoes occurved.

In Argentina, the process of change t0 these new patterms of
consumption dates from an earlier period, since light tobacco
(mostly imported, however) cigrrettes nhad begun %o be menufaectured
in this country in the 1920°s. The presence of a foreign fimm,
the Britisi-American Tobecco Go. Ltd. (Compafifa Hobleza de Tobacos
S.4. ), meant thet the introduction here of cigareties made of light
tobaccoes occurred prior to many other Latin American countries,

As mppeers ip Table 11.5, domestically-produced mild cigar-
ettes already hsd a 27.4% shars of the market im 1945 _/. As can
be seen in that Teble, the consumption of mild ¢igurettes con-
tinued %0 grow steadily till it Teached the 75.4» showm in 1975,
This last percentage does not take into congideration the increas-
ing shere of mixzed tobaccees with sbout 50% dark and 50p light
tobacco comtant,

Without furthsr znalysis for the momenmt, it is interesting to
note that, deepitz the £act that it bogan more than fifty years
ago, the change from dark to light tobmcecoes has been somewhat
slower in Argentina. Two kinds of observetions arise from thie
fact: on the one hand, the continued preference for sirong c¢cigar-
ettes which, up %o ths mid-sixties, mccounted for 50% of %total

5/ Stete monopolies were very important in the colomial
period and in the economic history of the last century, especially
in Colombia, Haxice, Brasil and Peru., See Stealey J. Stein and
Barbara H., Stein, The Colonieal Heritsge of Latin Americe: FEssays
on Economic Dependence in Perspective, Oxford University Preas,
New York, 1970, pp.100-10] and Fillism P. HcGreevey, An Economic
History of Colombig 1845-1930, Cambridge University Press, Cam-
bridge, 1971, pp.23=40 and 98-118.

6/ HMild home-produced cigarettes held 27.4% of the market in
physical volume. Given that these have alweys been sold at higher
average prices than strong clgarettes, their percentage share in
value should be even gresater. Furthermoere, in 1945, 15.7 million
packets were imported (almost all mild), whieh would give a consump-
tion bf 29.2% of the market.

- 8 -



Argentina:

TABLE N° II.
Annual Sales of Domestically-Produced Cigarettes

”

2

Grouped by Type of Tobacco

(In thousands of packets of 20 cigarettes)

Sales of Cigarsttes

Mixed

Percentage Share

¥ixed

Year Total Light Blend Dark Light Blend Dark
1945 64k 549 176,826 487,823 27.u 72.6
1946 696,048 183,078 502,970 27.7 72.3
1547 762,451 207,442 555,009 27.2 72.8
1948 813,460 241,378 578,082 29.5 70.5
1349 889,854 282,020 607 ,834 31.7 68.3
1950 875,990 318,664 557,326 36.4 63.6
1951 839,582 349,100 540,482 39.2 60.8
1952 968,003 bOn, 340 563,663 %1.8 £8.2
1853 992,011 477,349 519,162 8.1 51.¢
1954 974,917 496,508 478,411 50.9 4g.1
1855 1,047,091 527,058 520,032 50.3 49.7
19586 1,068,342 523,948 Suy,3%4 43.0 51.0
1857 1,096,577 544,887 551,790 49.7 530.3
1958 4,118,435 559,138 $59,297" 50.0 50.0
1959 1,166,611 528,898 837,713 45,3 S4.7
1960 1,081,755 500,436 581,319 46.3 53.7
1961 1,161,176 587,310 573,866 50.6 49.4
1962 1,174,47u 557,013 817,481 47.4 52.6
1963 1,188,809 589,091 595,818 49.7 50.3
lge4 1,256,243 631,958 624,285 50.3 49,7
1965 1,247,717 652,974 534,743 52.3 47.7
1966 1,206,538 65688,477 538,061 55.4 4u.8
1967 1,241,295 743,536 497,759 59.9 40.1
1968 1,306,388 878,300 127,588 87.3 32.7
1963 1,376,201 873,108 3%,108 363,984 70.7 2.9 26,4
1870 1,467,382 1,051,345 64,380 351,657 71.86 L.y 24.0
1971 1,509,249 1,081,121 84,084  34k,0u4u 71.6 5.6 22.8
1972 1,585,092 1,146,852 113,328 334,912 71.9 7.1 21.0
1973 1,675,514 1,193,750 167,316  31u,4u8 71.2 10.90 18.8
ig74 1,890,670 1,367,781 229,740 293,149 72.3 12.2 15.5
1875 1,907,852 1,438,388 225,876 243,588 75.4 11.8 12.8

Source: Drawn up fron data from the Departamento de Tabaco de la Se-

cretaria de Estado de Agricultura y Ganaderia,



sales. On the other hand, it ie important to understand that the-
acceleration in chenge of ‘vaste which takes place in the period
1964~-656 coincides with the entry of several international firms
into the industry. This confirms these firmeé ‘capacity %o manipu-
late demand by meens of advertising or other stretegies which will
be-analyzqd later on in this monograph.

There are two other changes in cigarette consumption which
have also appeared in the Argentine case,

C) Change from non-filter to filter cigarette consumption,

As cen be seen from Table II.6, world expension of filter
cigarette production has been very signifieant from 1955 onwards.
Yhile in that yezr in only two countries did filter cigerettes
account for more than 50% of sales and/or production, in 1971 this
was the case in 53 countries.

TABLE N° II.6

Growth of the Share of Filter Cigarettes in World Production. 1955-1975
(in number of countries)

PERCENTAGE SHART

YEAR 10 to 25% 26 to 50% 51 to 75% more than 75%
1955 4 0 2 0
1956 4 2 2 0
1857 4 4 2 0
1958 3 7 1 1
1959 8 5 4 1
1960 11 4 6 2
1961 16 7 6 4
1962 18 10 4 7
1963 17 13 6 7
1964 17 19 6 8
1965 17 20 3 8
1966 10 22 14 11
1967 7 22 16 15
1968 6 18 21 17
1969 4 13 27 20
1970 6 10 26 28
1971 8 8 26 27
1972 9 10 20 32
1973 ‘9 3 16 37
1974 4 g 16 42
1975 4 8 15 "

Source: U.S. Department of Agriculture, Foreign Agricultural Service,
Fore;gg Agriculture Circular Tobacco, FT-15-83, July, 1963; FT-4-67, September,
1967; ¥r-5-72, October, 1572 and F1-3-76, July,1976.
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Like 211 the previously meniioned changes, this one also
occurred in Argentine, as can b¢ deduced from Table I1I,7, dhen
the first aecetate filter cigarette was introduced im 1960, it held
only 5% of the market, while 15 years later this type of cigarette
had achieved more $han 98% of the market. '

TABLE N° IT.7

Growth of the Percentage Share of Filter Cigarettes in the Argentine Market.
1960 - 1875
(in percentages )

YEAR %
1960 5.0%
1961 8.1
1962 16.7
1963 27.0
1964 36.1
1965 48.8
1366 59.5
1967 67.9
1968 76.4
1968 83.0
1970 87.3
1971 90.u4
1972 92.8
1873 94.5
1974 96.7
19875 8g.1

#/ Estimated by Foveign Agricultural Service

Source: 1960-62: U.8. Dept. of Agriculture, Foreign Agricultural Service,
Foreign Agriculture Circular, FT=6-65, September, 196%; 19863-1975: Cimara de 1la
Industria del Cigarrillo.

D) Shift from ohors (70 mm) to lgager (85, 100 and 120 mm) cigar-
ettes.

Althouzh thereerp no precise data on this shift world wide,
the United States’ ezperiencs is g good example., As can be Seen iIn
Table I11.8, in 1954 TO0mm cigarettes (mainly non-filter) made up. .
64,74 of the country’s total consumption, and the longest (80-85m)
made up omly 35,.3%. Ten years later this ratio had changed com-
pletely, the vrespective percentages of the market being 21 and



TABLE N° II.S

Growth of Percentage Share by Size of Cigarette in the United States
1854 - 1976

(physical volume)

YEAR 70 mm 85 mm* 100 mnm
{("Regular") {"Long and (“Extra 120 om
King") Long")
1954 64,7 35.3
1955 56.6 43.4
1956 43,8 50.2
1957 42.6 57.4
1958 37.4 62.6
1959 33.6 66.4
19560 30.7 69.3
1964 28.7 71.3
1362 26.5 73.5
1963 23.7 76.3
1964 21.0 78.9 0.1
1965 18.6 81.0 0.4
1966 16.3 81.8 1.9
1967 13.9 76.5 9.6
1968 12.1 4.7 13.2
1969 11.0 73.5 15.5
1970 9.3 72.7 18.0
1971 8.3 72.1 19.6
. 1972 7.6 Ti.4 21.0
- 1973 7.1 71.8 21 .1
1874 6.1 70.1 23.8
13875 5.5 68.9 24.2 1.4
1976 5.0 69.8 23.3 1.9

%/ Includes 80 mm with and without filter, which achieved 12% of the
market in 1958, but whieh recently have been much less signpificant.

Source: United States Department of Agriculture, Economic Research Service,
Tobacgo Situation, TS-119, March, 1967; TS-135, March 1971; TS-147, March, 1974,
TS=155, March 1976 and TS- 159, March 1977
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78.9. In 1964, the 100 mm size sppeared and, although in that year
it held only a 0.1% shere, its subseguent growth wes very signifi-
cent, reachingay,23 of the market in 1975 /. lMesnwhile, short
cigarettes continued to decline snd resched 5.0% in 1G7E.

, These changses nave plso occurred in the cigarette market in
Argentina, although scme yesars later, Unfortunately, full informe~
tion does not exist %o make a detailed comparison ef this process
possible. However, Table I1.9 shows an Argentine market behavior
rather similar %o that of the United States. The shift from short
10 long cigarettes has been even more marked in Argentina,

To sum up: the historical behavior of tobacco sonswmption in
Argeniina reflects similar tendeneies to those observed in the
world context. Thus, while in 1945 cigarettes held 71.5% of the
market, today the proportion exceeds SO0%. In 1945 cigarettes made
from dark tobaccoes made up 72.6+ of sales, thirty years later
light tobacco cigareites made up 75.4% and those made from dark
tobaccoes only 12.8% The same thing happened with consumption of
filter cigarettes: 1in 1960, when they were first introduced, they
made up approximately 5%, while in 1375 they alresdy showed 98.1%
of sales. Pinally, with regurd to sisze, in 1963 70 mm cigarettes
congtituted 71.3% of the market, while in 1976 they have accounted
for only 1l.1% of consumption.

It ig not only femgible to see that Argentins has assimilated
2ll and every one of the changes which have appeared on the worid
scene, but alse 2 relative accelerztion in the procsse of spread
and adoption of thess changes can be observed in Table 1X.10.

A% the begimning of the century, thers wes & lag ¢f about 25
years betwesn the intreduction of mechanisel technology into ciger
ette manufacture in the United States and the seme kind of produc~
tion in Argentina. Recently thers was only one year between the
production of 120 mm cigarettes in the United States and their
manufacture in this country.

7/ The drop in sales of 100 mm cigerettes obeerved in 1975,
may have beem the result ¢f varioud factorxrs. In the first plece,
it may be the result of an insignificsnt temporery trend or of
the launching of even longsr cigarsttes (120 mm). But perhaps the
meat relevant fact is the higher congumption of low nicotine and
tar content cigarottes, which wers almest all 85 mm. This may
indicate 2 new medium-term trend, with 2 consequent improvement in
acles of 85 mm and oven short {70 mm) filter cigarettes, in spite
of the fact that in 1975 come brande of low nicotine/tar 100 mm
cigarcttes cppearsd.

e 13 =



TABLE N°© II, 9

Argentina. Calculation of the Percentage Share of Different Siges
of Cigarettes in Total Sales. 1963 - 1978
{physical valume)

Year 70 mm 85 mm (a) 100 mm 120 mm
) (Standard ) (Long ) {(Extra Long)

1963 71.3 28.7

196U 62.3 37.7

1965 Lg,5 50.5

12856 8.3 gl.L

15¢7 3200 T3

1285 Ji1LE 81.5 17.5

196%(p) 5.2 67.9 16.9

1970(b) 11.3 77.7 11.0

1971(c) 8.5 78.u 12.1

1972 6.2 73.1 20.7

1873 4.7 68.7 26.7

1974 3.0 62.3 34.7

1975 1.8 57.8 uo.4

1976{4d) 1.1 68.5 29.8 0.6

Notes: (a) Includes 8C mm and 90 mm cigarettes.
{(b) Cigarette sales during June of the year shown.
(c) Cigarette sales during December.
(d} Cigarette sales during July.

Source:Authers' calculations from data from the Ci3mara de Industria del Ciga-~
rille and from the Gaceta Financiera.

As we shsll see later on, in the chavter on the analysis of
the. structure of vroduction, it is necessery to examine the lag in-
volved in the incorporation of new nroducts separately from that
implicit in the usilization of new productive processes, Thanks %0
domestic adapbive capacity in relation to the latter, it cannot be
agsumed that in this branch of industry there is a necessary one-
to-one relationship between process innovation end product innova-
tion,
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TABLE N°

II.10

Time taken for Spread to Argentina by Cigarette Type

Date of Date of J
Introduction Domestic fime Taken
Cigarette Type : . for
into Production Spread

United States in Argentina P
Machine manufactured :
cigarette 1875 1800 25 years
(Bonsack)
"fmerican Blend"
(Virginia, Burley .

: -30% -17

and Turkish) 1913 1928-3 15-17 years
cigarette
Acetate filter
cigarette 1952 196G § years
150 mm
Cigarette 1964 1368 b years
120 mm
cigarette 1975 1976 1 year

*/ "American Blend" type cigarettes existed previously, but
they were made entirely of imported mild tobaccoes (Virginia and
Burely)., 1928-30 are taken as the years when cigarettes with an
‘appreciable amount cf domaestic-produced tobacce were introduced.

Scurce: Drawn up by Authors'.
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I1I. STHUCTURE OF THE 1INDUSTRY

Heving already analyzed some espects of demand, it is now
necessary to describes the hasic¢ elemeats of the industry which will
help us %o later outline the behavior of the firms in the sector.
This will then enable us to understend the reasons behind the tech-
nological behavior of the industry, which is the basic aim of this
monogranh,

In this chapter, we propose %0 describe the main characteris-
tics of the sitructure of preduction im the Argentine cigerette in-
austry. we consider that to be able $o understand the way it worlky
we must not only analyze cerizin structural {trsits, but also bear
in mind the changes produced by foreign influence in the industry,
gince this makes itself aepparent in s new kind of behavior on the
part of the firms in the sector.

Cn the other hand, being =z braach of industry which produces
& mass consumer product, with a2 great need for differentiation be-
tween one Kind and another, this gives it special characteristics
which influence its behavior, the number of firms which o¢perate in
the sector, and also the particulsr form of competition between
Tirms.

1. Product Differentiation and Barriers to Bntry '

The cigarette is & mees consumption product. The 1,900 million
packets sold in 1975 reflect a wmerket of approximately 9.000,000
consumers. However, postulzting the existence of z market of such
megnitude obliges us to anelyze the homogeneity of the product in
question and, consesquently, the existence or net of sub-markets.

Any merket is made up of several forms of the product, within
a_general type, and with different brands 8/. In the case of the
cigaretie, this can be eummed up as follows:

- Kind of Product: Cigarettes (all of them)
- Porms.of the Product: 70 mm with and without filter
85 mm with end without filter

8/ Roland Polli and Victor Cook, “Validity of the Product
Cycle", dournel of Business, Vol. 42, N¥ 4, Qctober, 1969, pp.388-83
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100 mm with filter
120 mm with filter
Light or dark tobaccoes
Hentholated or not
Low tar or not

- Product Brands: Jockey.Club, Farliament, ZBenson &
Hedges, Particuleres, L & M, etc,

A ook at the different Torms of the product presents us with
an apparent duslity. The cigarette as a product in itself is =
relatively homogenecus good; bowever, & number of veristions have
been introduced which do not modify it substantially, but which
try to give it new forms by means of different kinds of presenta-
tion., To this is added the great variety of brends for each form.

This brings us t0 a very coniroversial topie in economic
theory, which is competition and msrket forms. The perfect compe-
tition theory does not ¢only assume & large nuiber of suppliers, but
alao the existence of z perfectily homogeneous product, 80 that the
consumer experiences no preference whatever for the goods of one
supplier or another.

Following the arguments of Sylos Labini, the situstion %o be
considered characteristic of the production of menufactured goods
ig that in which fhe goods are differentiated with respect to the
consumer; specific merkets exist and we can only speak of a generda
market which covers the most{ directly interchengeable productis.

In the final analysis, imperfect competition is the most common
situation observed in reality 9g/.

The cigarette industry, in this respect, is a sector in which
product differentietion plays a predominant role. In August, 1975
a2 totel of 60 brands were offered on the Argentine market, cover-
ing 2ll the forms of the product previously indicated. To give us
an idez, there were 13 brands of 85 mm wmild filter cigarettes. The
same number could be found for 100 mm mild filter cigarettes.

That is, the differentiation between products in this industry
is achieved not only by giving them different forms, but also by
brand competition. In this way, different options within the same

9/ The bibliography on this problem is very extensive., The
reference to P, Sylos Labini is given because his book synthesises
the most important opinions on this subject. See P. Sylos Labini,
Clizopolio vy vrogreso técnico, Ediciones Oikos-Tau, Barcelona, 1964
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kind of producst.

This need for differentiation -~ 28 s way of making sure of a
specific market - comes up zgzinst ther very limited possibilities
offered by cigarettes for creating new forms of the vroduct., On
the other hand, the fact that their production technology is not
complex and that improvements are spread immediately, orevents the
monopoly of certain forms of the product in guestion by a few firms.

According to Scherer, there are four ways in which sellers ca
differentiate their products:

a) by choice of locztion of the plants or sales outlets;
b) by offering exceptionally good service;
c) by physical differences in the product supplied; and

d) by the creation of a subjective imagze in the mind of the
consumers 10/,

In the ecase of cigarettes, forms ¢} and d) are the relevant
ones and of the $wo, the creation ¢f & subjective imsge in the mim
of the consumers plays & fundemental role. We do not wish to deny
the importance of the presentation of preducts which sre physically
different (for example, the 120 mm cigerette), but to the extent
that all firms cen make exactly the same form of product, differen~
tiation by brands and, therefore, the crestion of an image in the
consumer, becomes the most suitable method,

In this way, advertising becomes one of the principal elements
in understanding the behavior of this industry. But, although the
gim of the firms’ advertising strategy is to ensure a specific mam
ket for their products,; this z2im has a number of other consequences
In fact, a brand promotion campaign reguires a minimum initial ex-~
venditure %o introduce the brand on to the market, and a further
subseguent expenditure to maintain the image created.

Scale economies in ssles promotion - as 2 result of the indi-
visibility cf advertising costs -~ gives us one of the keys for un-
derstanding the degrde of competition in the industry 1ll/. I1In

10/ F. K. Scherer, Industrigl Market Structure and Economic
Performance, Xand Mc¢Nelly & Company, Chicsgo, 1971, p.324.

11/ It has long been recognized that these scale economies
and their consequences avre of considerable importance for the con-
centrated structure of the industry. See, for example, Reavis Cox
Competitiom in the American Tobacco Industry, 1911-1932, Columbia

Unlver31ty Press, New York, 1933, pp.l00- 115}




this case, the coais of promotion can be sesimilated by the tech-
nological indivisibility, to the extent that both are fixed costs,
which decrease per product unit as the volume of production in-
creases., 7

Bain, Sylos Labini and Scherer, for industry in general, and
Telser, for the specific case of the cigarette industry, conclude
that in an industry that differentiates producis, the costs of ad-
vertising become barriers to ithe entry of other competitors. Sylcs
Labini advertising costs: "introductior cosis®, and includes them
with fixed costs  12/.

Therefore, in an industry which differentiates products,  the
existence of technological indivisibility will not be necessary to
promote a concentrated market; rather, high advertising costs are
sufficient 0 achieve the same result. #e must add to this a fur-
ther point. ¥While technological bvarriers are ususlly of a relative-
1y fixed magnitude (the initiel cost of the eguipment, for example),
barriers erising from sales promotion costs may be variable, since
an agreement between firms {o¢ increase advertising costs would
result in a rise in the level of initial costs for a firm wishing
to enter the market.

To conclude the topics developed so far, we can say that the
outstanding characteristic of the operation of the cigaretie indus-
try is product differentiation., Bui the need to differentizste
oroducts by advertising also involves elements of concentration, %
the extent that there are seéale economies in sales promotion costs.

2. Economic Concentratipn

Avout 1961 the Argentine cigarette industry was coming to the
end of a process of concentration begun several decades before.
That year only five firms were involved in supplying cigerettes:

. Compadia Nobleza de Tabacos S.A. (subsidiary of the British Ameriem
‘Tobacco Co,), Hanufacturs de Tabacos “"Particular® V.F.G.S.A., ‘
Masselin & Celaesco 3.4., Manufactura de Tabacos Picecardo y Cia Lida.

Seh. and hanufactura de Tabacos."Imparciales" SAIC, :

12 d. 5. Bain, Barriers to New Competition, Harvard Univer-
sity Press, Cambridge, 1956, pp.l42-143; P, 3ylos Labini, op. cit.,
p.70; L. G, Telser, Mdvertising =ndg Cigarettes", Journal of Politi
calg;c;gomx, October, 1962, pp 473483 ang P, ¥, Scherer, op. cit.,
PP 0.

- 20 -



It is not an inhersntly concentrsted industry. Quite the
contrary. Around the 1340°'s there were a number of minor firms,
which were later vought by some of the firms which made up the
industry in 1961. In this respect, e process similar to thdat whic
occurred in the North Americen industry at the beginning of the
century teok place. 4 lzrge number of small factoriee were repidly
abaorbed by ithe American Tobacco Co., then subdivided into three
firms according to the Sherman Anti-trust Law 13/,

The ressons for the high degree of concentration in the indus-
try must be scught in the points developed in the previous section.
In this respect there are no technological reasons to justify the
few firms in the sector. The equipment the industry uses is ex-
tremely divisible, and the technology widely known, which prevents
the existence of technological barriers to the entry of pew firms,

The berriers to entry which cause & high concentration in the
industry derive from ssles promotion costs. This would also ex-
plain the process of concentration in the Argentine:industry, since
the small establishments were not able %o compete with the big
firms, and were thus forced to sell their enterprises to them 14/,

Between 1961 and 1966, the division of the market between the
five firms mentioned underwent no significent change. Ian this res-
pect, the stability of the market during this period must be men-
tioned. Nobleza, with about 40% of total sales was the undisputed
legader of the industry, supported -~ basically - because it was tae
only foreign firm in the group and belonged to one of the leading

firms in the world cigarette market 15/.

13/ R. B, Tennant, The American Cig: , Yale

University Press, New Hawven, 1950,

irette Industry

;ﬁ/ The firms bvought were closed down end, 4in many cases,
the principal assets taken over by the large firms were the brand
names, which they then used. See E. Pestirena, Le desnscionalizs-
cidén de lg industris del cigmrrillo, Buenos Aires, 1975 (unpub-
lished). '

15/ British American Tobacco has 134 factories making
tobacco-based producta in 53 different countries. See B, Favier
and E, Pagtrana, Paises productores, paises manufactureros v em=
oregas multinaecionales en Américs Latinz, Ce. D.Z.L,=-Suetrs,
Buenos Aires, 1976,
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TABLE 11I,1

Pirme’ Share of Cigarette Salee
(In % of the Total Value of Seles)

| 1961 1966
Nobleze 40,8 43.2
Particular 18.4 17.7
Massalin & Celasco 12,3 11.0
Piccardo 15,3 13.9
Imparciales 13,2 14.2

Source: Authors’ estimates from information in the Revista

Panorama de lsa Economis Argentina

This situation is modified from 1967 with the entry of foreim
firms into the Argentine market. This is tbe result of two facts:
in the first plece, the new firms set up seek to increzse their
share of the market, which upsets the previcus market stability.
Nobleza ‘s leadership begins to be challenged by the foreign firms,
expecially by Pnilip Horris, which acquires the assets of lassalin
& Celasco, '

Secondly, given that the market expansion observed during the
period was based on light tobacco cigarettes, the firms which pro-
duced a high proportion of dark tobaccec cigarettes loet their share
(Imparcieles and Particular),

As a result of this process, the market structure changes.
Although Nobleza continues to keep it¥s lead and & similar share of
sales, there is marked progress by kesesalin & Celasco, slong with
the consequent slump in Imparcizales and Particular,

In this way, the modification in the property structure of
the indusiry alters the firmse’ position in sales ranking, but does
not change %he originel market structure. One firm continues to
lead in the sales ranking, two firme follow with about 20% of the
market each, and the other two share & little more than 20%,
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TABLE II1.2

Firmg’® Skare in Cigarette Seles 1875 1£/
(In % of Total Fackets)

Noblezs 41.7
Particulsyr 10.6
Kassalin & Celasce 17.8
Piceardo 16.2
Imparcieles ' 11,7

source: GCémara de la Industrial del Cigsrillo,

3, Foreismm Takeover of tre Industiry and tne Strategy of the
Wultinational Corporstioms 17/

Up to 1866 only one of the firms in the sector was a branch o
a foreign firm. The Compafifas Noblezs de Tabacos has pelonged to
British Americsn Tobacco since approximetely the second decade of
this century. As wag said before, this firm is one of the chief
cigarette producers in the world. However, until very few yeers
ego Compaiife Nobleza only offered the markst brands created in Ar-
gentina, Its main brand - Jockey Club - in its various forms of
light tobacco cigarette, covers more than & third of total consump-
tion. : .

VManufacturse de Tabacos Piccarde vy Cia Ltda. was the first fim
in the 1860‘s to begin to make & brand under license. In 1966, it
launches L & K. Subseguently, the Americen firm Liggett & Hyers
acecuires pesrt of the shares of tne Argentlne firm, elthough appa-
rently a minority share.

dassalin & Celasco S.4&, is acquired by Philip Horris Inter-
netional in Sepiember 1966, with the United States firm controlling
the whole o the share capital. It produces exclusively light to-
baceo cigarettes and more than half the brands it haes belong to the
parent company.

16/ If share by value of sazles is measured, Nobleza would
nave 40,3; Particular 9.3; Hassalin & Celaseo 19.4; Picecardo 19.2
and Imparciales 11.7.

L7/ The information on the foreign tekeover of the industry
ras been teken from E. No Favier and E..Pastrana, op. _c¢it.,
PP.g3-24.
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TABLE N° III.3

Cigarvette Firms in Argentina

World

“irm's Position ..
1 Position of

in Argentina Name of Main Foreign . . Shareholder’'s g .
. , Nationality - Group to which
according to Firm Sharzholder Percentage .
1975 Sales it belongs,
in 1971
16 Compafiia Nobleza de British American Great Britain 85 69
Tabacos S.A. Tobacco : :
32 Massalin & Celasco Philip Morris United States 100 176
' S.A.
!
3 -+
R 75 - S.A. Manuf. de Ligpett & Myers United States <50 368
! Tabacos Piccardo
77 Manuf. de Tabacos Reemtsma Cigareten  West Germany >50 u79
Imparciales S5.A. Fabriken
By Manuf. de Tabaces Reemtsma Cigareten  West Germany 30 uzg_
"Particular" V.F. Fabriken
Grego S.A.

Source: Mercado Magazine N® 353, 19th. August, 1976 and Cuestionario N® 8, [December 1973 (from in-
formation from the Morth American Congress on Latin America-NACLA). !




Hanufactura do Tabacos Imparciales gad Lanufascturs de Tabacos
"Particular® were partly acguired by the Gorman firm Reemisme Cige-
reten Fabriken in 1966 ond 1968 respectively. Phile Particulsr
continues to apeciclise in the productiosm of dark tobzcco eigar-
ettes, Imparcieles have vantursd inte light tobacco cigarettes,
having lsunched Kent under licemse from Lorillard, Uaited States,
and other domesatic brands of light tobacco cigarettes,

The pointes made se faor require e number of explanations. In
the firet place, the aeutry of foreign firms inte the Argentine
cigercette market occurs by share transfore and in no cosge are new
plants ingtalled. Ag will be seen in & later chzpter, the existing
equipment is not completely remewed e¢ither, '

This behavior might sppear rather strange, cgpecially if com-
pared with what has happened in other Latin Americen countries,
where one of the Tirms which enters the Argentine market axhidbits

a totally different behavier 18/.

Secondly, <¢he agitustion of meny firms in the sectoer was far
from flourishing., Imparciales and Particular were suffering the
consequeness of the drop in sales of dark tobacco ¢igarettss and
Piccerdo and Massalin & Cslzsee the competition from light tobacco
cigarettes which had entered the market illegaelly since the be~
ginning of the 1960°g,

Finally, z=nd this will be developed more extensively in the
chapters referring to ths technology of the industry, the techmolo-
glecal state of the existing plents did not constitute an insoluble
restrictien since the engincering capacity of the technicel staff
of the firms permitted the manuisciuring establishments to be

brought uwp to date.

The discussion &6 far offers us 2 partial explamsition for the
development previocusly deseribed., However, we must esk vy the
international cigarettc firms dircct theliy investments %o Argentirs,
This question is closely releted to the posaibilitiee for expansim

that the Argentins market was able to offer,

Although we do mot atismpt 0 discump the causes of the firms’
expangion, 1% is interescting to sfelyze the criterie which deter-
mine where tHoy direct %heir inveetments. It is to be expected
that the mpuliinationzl corperations move %o thege countries which

;ﬁ/ This is tho casa, for ezample of Philip Herris in Brazil
This firm instells a new plant and very advanced $echnology.
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have markets with certain characterisgtics., Thus, the decisive
variables will be level and distribution of income, and already
existing consumption levels,

It is important to emphssise this last factor. To start from
very low consumption levels implieg creating a new market, that isg,
generating a particular consumpiion hebit., This enteils a much
greater effort than that of expasnsion, extending already existing
markets with medium levels of consumption. In short, the first
gituation implies the introduction of g new product, while the se-
cond involves the spread of mew forms and/or brands,

The expansiorn of United States tobacco firms in the period
1960-1975 can be seen in Table II1.4. Between 1960 and 1965, more
than half the licenses granted and subsidiaries installed were
established in Eourope and Cansda. In the feliowing period, the
chosen area is Latin America and the Caribbean, which absord 50%
of subgidiaries and almost 30% of licenses, adding other geograpnhic
regions 40 the group. In the period 1971=-1975, the earlier distri-
bution is more or less maintained, with liceneing in the socialist
countries acauiring importance.

According to what can be concluded from the anslysis, the ex-
pansion was carried out gradually, first of all covering those
regions with hizsh income levels as well as a high cigsrette consump-
tion 19/.

However, this is not the only explanation for the establish-
ment of subsidiaries end the granting of licenses. Other countries
are chosen not for their markets, but for their advantageous con-
ditions of supply, for which resson they are used as exporti centres,
‘nese economies offer incentives related to the cost of labor and
tex regulations, which make them natural supvliers of American
brands to other countries or surrounding zones. This is the case
with Hong Kong, Panams, The West Indies, kialaysia, Singapore, the
Philippines, etc,

According to the previous argument, Argentina was an atirac-
tive market for international cigarette firms and, of course, one
of the main ones in Letin Americs.

19/ The ten main cigeretie-consuming countries per inhabitanmt
were, in 1966: United States, Canada, United Kingdom, Ireland,
Australlia, New Zealand, Japan, Switzerland, German Federal Republic
and Belgium, See Centre for International Trade, Main Markets for
Son=nrucessed Tobacco, UNCTAD-GATT, (reneva, 1968,
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TABLE H° IIl.u

Development of Establishmant of Subsidiaries

gnd Granting of Licenses by United States Firms,

1860-1975, By Geographical Regions

Geographical Region Link  1960-65 1956-70 1971-75 ‘coumulatec
Total

Lic 11 8 2 27
Europe and Canada

Subs 6 5 6 17
Latin America and Lic 1 8 6 15
Caribbean

Subs 3 10 8 21
Asia and Lic 4 6 g 15
Pacific Area Subs ) . . .

) Lic 0 3 b y

Africa

Subs 0 1 Q 1
Middle East and Lic 0 i 1 2
Central Asia Subs 0 . o o

Lic 0 1 () 7
Socialist Countries

Subs o] 0 0 0

Liec 16 27 27 70
TOTAL

Subs 11 20 17 48

Source: Memoirs and balance Sheets 1960-1975 of X.J. Reynolds Industries,
Inc.; Philip Morris Inc.; American Tobacco Co., Inc. (now American Brands Inc.);
P Lorillard, Ine., (now Loews Corp., Inc.}; Liggett "Interconnecting Interests
of Major Tobacco Menufacturers", Tobacco Reporter. December, 1969-1975.




In the first place, per capita income in Argentine in 1965
was US$1.061, while the average for the region was USE554 20/.
However, it not only had one of the highest incomes, but its dis-
tribution showed a relatively lower degree of concentrstion then
that of other countries in the area.

71th resvect to cigzreite consumption per inhabitant, Argentie
offered a number of further advaniages. DBesides hzving the highest
level in the area, it offered considerable possibilities for ex-~ -
pansion if compared with Buropean couniries and the United 3tates.

- TABLE II1.S

Cigarette Consumption per Inhsbitant
in Letin Anmerics
(in uniss)

Argentina ' 1.130
Brazil 589
Colombisa 966
Kexico 801
Peru 198
Yenezuels 1.049

source: United Nations, Stztistical Yearbook, 1974.

4s can be seen in Table III.6, Argentine consumption was less
than half that of the United Stetes in 1966, and 20% less then thet
of Belgium.

. As we have explained, the variables anzlyzed allow us to assum
- a growth in demand for cigarettes as long as an appropriate seles
policy waes worked out, In the Argentine case, it was based funde-
mentally on the incorporation into the market of new sectors of the
populetion, such as women and young people,

It is not the aim of this paper to anzlyze the causes of the
guantitative variations in cigarette demand, but the change shown
in the sales trend from 1967 is significant. In the period 1857-67
sales increased at an average annual rate of 2,1% whereas, between
1967 and 1973, they grew 2t a rate of 3.,7%. This was reflected, of

20/ CEPAL, Indicadores del desarrollec econdmico v social en
Américe Latine, Santiago de Chile, 1G576.
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TABLE I11.6

Estimates of Cigmretiec Consumption per Inmhebitant

in Certain Countries, 1966 :

(in uvnits)
U.S.A. 3,830
Caneds 34450
United Kingdoem 2,810
Ireland - 2,770
Australia 2,760
New Zzaland . 2,530
Japan 2,440
Switzerlangd 2,400
German Pederal Republic 2,200
Belglium 2,070
Argenting 1,668

Over 15 years
Including contraband

Source: Centre for Internationzl Trade, op. cit. and
authors’ astimates.

course, in per cazpita consumption, While, for 1957, comnsumption
per inhabitent over 15 years old was 1,595 cigarettes, 10 years
later it was 1,681 and in 1873 it reached the figure of 1,923.
That is to say, that between 1957 and 1967, consumption by that
gector of the populstion grew at a rete of 0.5%, whereas during
the following pericd wes at & rate of 2, 3%,

Thie change in sales behavior is closely linked to the entry
of foreign firyms into the cigesrette market. Thus, the prospects
of expanaion offered by the Argentine market confirmed.

Sales Promotion Policy

4. Scme Considerations Cencerming

At this point, we think it appropriste to take up again the
topic analyzed in Sectionm 1. What has happened in the industry
during thesge last 10 to 15 years clarifies many aspects connected
with product difforentiation. In this respect, the entry of
foreign firme into ithe industry, with the consequent change in
firms’ behavior, ellews us to 4raw a number of conclusions.

Although the meaufaeture of light tobaeco cigarettes hed el-
ready begun in Argentina in the 1920°s, around 1960 this type
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represented less than 50% of the market and filter cigarettes about
5%, Therefore, the Argentine market offered sample possibilities
for the spread of these new forms of the product.

Given the strong customs protection which this industry has
elways had (common to most countries), smuggling is a special way
of introducing brands, flavors and forms of cigarettes. This
mechanisn is usually employed when a country does not produce inter
national brands domesticzlly. ©Of course, after the admission and
installation of foreign firms, smuggling declines markedly until
practically disappesars. Exceptions would be when the domestic
price is higher than the international one or vice verse, in which
case illegal exporting to neighbouring countries occurs.

Between 1961 and 1967, according to estimetes by the Cédmars
de la Industria del Cigarrillo, illegal entry of light tobacco ci-
garettes into Argentine markets amounted to an average of 112.4
million packets annually, This figure represented 8.5% of the to&l
annual consumption and 14,8% of that of light tobacco cigarettes,
In the sgpecial case of 1962, when importation was temporsrily made
eagier, 63.8 million packets were imported, while the ennusl aver-
ege for the periocd mentioned, as far as legal entry of goods was
concerned, was 3.3 million,

#ith the influence of the foreign firms on domestic ones -
whether subsidiaries or by license = the means used %o reinforce
external demand patterns and prefereace for international brands is
advertising. :

As.cen be seen in Tadble III,.7, from 1967 onwerds expenditure
on advertieing by firms, st constant-values, begine to rise rapid-
ly. In 1969, expenditure per thousand packets was three times
that of 1965, At this point, which is the peak of this period,
expenditure begins to decrease, reaching similar velues to those
at the beginning, in 1973. '

The growth of total expenditure on advertising bears a certain
similarity to the process of introduction and securing new brands
in the market. Advertising expenditure consists of two partes:
the launching of the new brand and its maintenance on the market,
The major part of the cost of & campaign is toncentrated on the
initial period; once t:e brand has been introduced, the maintenance
cost per unit is considerably reduced 21/.

. 21( According to estimates in the Gacets Pinanciers, it costs
three tlmes more per packet Yo laumch a brand than to keep it on
;ggomarket. See Gaceta Pinanciera, Year III, N? 665, May 19th,

- 30 -



TABLE N° III.7

Expenditure by Cigarette Companies

on Advertising and Publicity,
1365-1973%

Expenditure per

Years Mlié;?ns Tgéél:g:ﬁ* 1Gggsga;;:ts
1965 546.8 192.5 153.5
1966 676.8 198.86 164.5
1887 1,023.8 293.2 2358.6
14968 2,465.8 525.5 401.5%
1969 3,015.1 605.9 440.9
1970 2,702.8 w76.1 324.8
1871 3,408.4% ¥30.4 287.5
1972 3,242.4 231.3 146.0
1973 5,334.8 282.2 169.4

%/ Between September 13969 and July 1971 radio,
cinema and television advertising were stopped by a
voluntary agreement between the Companies, as & means
of maintaining profitability. This agreement was
ratified by a Decree of the Executive. (Gaceta Finan-
ciera, Year V N° 976, July 2nd, 1971),

i/ Deflated by the Wholesale Prices Index,
General Level.

Source: Companies’' Balance sheets.
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The period 1967-70 is one of introduction of the new forms
and brands and, therefore, of information about the products and
attraction of consumers. The entry of new foreign firms into the
Argentine market implied the rapid spread of production of new
forme of the product and the launching of many international brands,
Once "presented", after the big initial effort, it is only necess-
ary to0 maintain the product’s image.

However, a distinction must be drawn between the launching of
already reputable international brands snd that of new brands,
whether internationsl or local., In the first case, the consumer
requires less persussion and therefore the necessary expenditure
on promoticn i8 less. In this respect, some of the intermational
brands launched from 1967 onwards were already known to ¢onsumers
because of their illegel entry during the early 1960°s. Therefors
a szles expansion strategy based on known intermational brands had,
a priori, greater chances of success 22/,

In any case, the movement observed in the expenditure levels
on advertising must be attributed basically to the increase in
oligopolic competition in the industry, especially with the appear
-ance of Philip Morris in the Argentine market, This firm adopted
an exiremely aggressive and, as could be seen earlier, considerably
effective sales policy, since it enabled it to double its share of
the market,

The struggle between firms seeking to increase their market
share and those trying to maintain their position is reflected in
a sharp increase in advertising coste, since sales promotion is
the means employed by the differentiated oligopoly in cxmier to com-
pete., If a firm increases its advertising expenditure in pursuit
of a larger share of the market, its competitor will be obliged to
follow suit, since there is a danger that it will lose its share
of overall sales.

As can be seen, a struggle of this can lead to similar results
to those of a price war, To the extent that, from a particular
advertising expenditure level, returns on additisnal expenditure
decrease, this will be reflected in & ‘reduction in the profit

22/ This seems to have been the stirstegy employed by kassalin
& Celasco. This is the firm which launched most international
brands on the market. Of a total of 13 brands, 7 are intermational.
Phe reet have, at most, 2 international brands per firm.

- 32 -



margin 23/. As a result, the struggle initisted requires that an
agreement, whether tecit or explicit, be reached.

Tais seems to be what happened in the period 1967-1969. While
in 1965 advertising cests represented 6.7> of the total cost, in
1969 this ratio reeched 23,5k, to drop im 1972 to 9.9%., In this
way, advertising costs during the peeak yesars reach unwonted propor-
tions, with a conseauent reduction of the profit margzin, This
happens because sazles increase by about 5% per year, while prices,
a2t constant velues, drop slightly because of state controls.

Between September, 196G and July, 1971, the firms agree to
stop radio, television and cinems advertising, a2nd this is ratified
by & Decree of the Executive, which in this way became the arbiter
O0f competition. In any case, after the agreement expires, expendi-
ture not only does not rise, but rather decreases.

The behavior mentioned suggests to us thet, in the case of an
oligovoly, advertising expenditure can be above the level we might
call "ovtimum®, since not only is it concerned with sales expansim,
but basicelly the reletive share of each firm. This causes an in-
creese in total expenditure by the firms as 2 gyroup, reaching a
pigher level than that required %o achieve the same growth in total
sales, In this case, z monopoly holder is in a much more advan-
tageous position, because his attention is exclusively centered on
sales expansion 24/.

Therefore, we can conclude by stating that; although the ex-
vansion in demand for cigareties shown from 1967 onwards can be
attributed to the sales policy of the multinational firms, the ex-
tent of growth of the overall cigarette market doesg not correspond
to the very high level registered by advertising expenditure. Thus
the level of expenditure is more an indicator of the sharper rival-
Ty between firms than =sn attempt to expand overall sales. In the
final snalysis, as an orthodox defender of competition would assert,
this was the force which made market growth possible.

23/ [lelser calculates for whe American cigarette industry
marginal rates of return on edvertising, L. G. Telser, Op. _Cit.,
up.473-483.

24/ aAccording to Scherer, 1t is to be exvected that the ratio
advertising expenditure-total sales value will be higher under oli-
gopolic conditiors than in cases of monopoly or monopolistic compe~
tivion. Op. cit., ».334.
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Iv., PRODUCTIVITY AND EBMPLOYXEWT I THE IHDUSTRY

In the vrevious chapter we enslyzed the supply structure of
the industry, However, we have not yet exhausted all its aspects.
In this chapter we shall snslyze in detail two topics related to
gupply: productivity and employment. e consider that this is a
prior step necessary to clarify certain matters before we go into
the main subject of this paper, related to the technological be-
navior of the industry.

Certain technological changes assume improvement in efficiency
in the use of the factors of production. The latter may be re-
flected in the values of the product per man employed 25/. Thus,
the analysis of the growth of productivity would allow us to de-
tect not only the moments at which certain changes occurred, bhut
aleo the direction they took. In this chepter we develop these
topics, and also pose some questions which we try to answer in the
following ones.

However, the preoductivity value, besides expressing - t0 a
certain extent - efficiency in the use of {the factors of productim,
also reflects the different alternatives in the use of capital and
labor. In the analysis of employment, we try to show the limited
capacity of absorption of labor in the industry, quite apart from
the age or modernity of the technology employed.

From a long term point of view, laber productivity in the
¢cigerette industry has shown & very gimilar behavior to that of
manufacturing industry as a whole. In fact, if we analyze the
growth of both, we can obaserve that while productivity in the
tobacco industry groews a2t an aversge annual rate of 4.2 in the
pariod 1957-72; msaufesturipg industry doea so at 3.9,

23/ Greater efficiency im fhe use of the fscturs of produc-
tion is one of the determining factors im the inerease in labour
productivity. Hewever, there zre others, such as scale ecenomies,
substitution of capitnl for labour. This has been the subjeet of
uany studies; see, among others, E. P, Denison, The Sources of
Bconomic CGrowth in the U,S. and the Alternative Before Us, Supple-
mentary Beper 13, Comnittee for Bconomie Develorment, New York,
1962 end G. EKeunedy and i. P, Thirwall, “Technical Progress: 4
Survey”, Bcomomie Journel, March, 1972.
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Although the productivity growth rate does not exceed that of
industry as a whole by very much, s comparison with rates observed
in other branches of industry gives certain evidence which is worth
emphasising. In this connection, the variations in labor producti-
vity for the peried 1951-70 in the 16 industrial sectors in which
manufacturing industry was divided can be found in the paper by
Canitrot and Sebess 26/,

The averasge annual productivity growth rate in the Tobacco
sector is 4.4 and is exceeded by only four sectors: GHubber; Chem-
cals; Non-Electriczl Machinery and Transport Materials; and Elec-
trical Kachinery; the last iwo seciors had the highest growth rate
with 5.8 (excluding miscellaneous industries).

Thus, the cigarette industry is among the branches of industyy
which have shown dynamic growth in labor productivity.

The values for labor productivity in cigasrette manufacturing
can be seen in Table IV.2, In the period 1957-1973 the product per
man (measured in packets of cigarettes per worker employed) grows
at an average annuzsl growth rate of 4.2, that is, that during the
period it almost doubles its initial value.

It is appropriate, however, to clarify a point with reapect
1o the productivity measure used. Although the correct way would
have been to use oroduct per man-hour, this informetion is only
available from 1370 in INDEC statistics. Therefore, we had to fzall
back on the information supplied by the Departamento Tebaco de 1la
Secretaria de Agriculture y Ganaderia,

In any case, for the periocd 1957-73, preoduction per msn re-
flects satisfactorily the productiviiy levels of the sector, Be-
tween the years 1957 and 1970 these values agree witn those supplied
hy some of the firms interviewed, since the number of hours worked
nmonthly per worker did not show great variation, being in the regim
of 160 hours ver month. Between 1970 and 1973, the monthly hours
do not vary greatly either, as can be seen from the corresponding
table,

In 1474 and 1875, if we take production per man as productivi-
ty value, disadventages begin to apvear. In fact, during these
years there is a sharp increase in overtime worked, which means

26/ Canitrot, A, and Sebess, P, El_comportamiento histérico
(1550-1970) del empleo en la economia argentina, Inst., T, di Tella,
Bubnos Aires, 1973.
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TABLE N° IV. 1

Labour Productivity in Manufacturing Industry

Productivity Average
fndusieial Groups (Goousands of ) aomet
1951 1370 Rate
Food and drink 240.06 314,27 1.4
Tobacco 4L23.867 962.00 4.u
Textiles 181.52 307.64 2.8
Shoes and Ready Made Clothes 190.35 207.41 0.5
Wood and Cork 73.47 118.49 2.5
Furniture 89.67 176.35 3.6
Paper 231.u8 501.49 4,2
Printing 228.20 194,59 -0.9
Leather 332.70 505.13 2.2
Rubber 258.57 660.53 5.1
Chemicals 278.75 751.08 5.4
0il1 and Coal Derivatives 1,563.57 2,435.22 2.4
Non-metalic Minerals 142.46 281.97 3.7
Basic Metals and Metal Products 132.60 288.57 L.2
Non-electrical Machinery and
Transport Materials 129.86 379.98 5.8
Electrical Machinery 129.86  379.98 5.8
Miscellaneous 89.64 490.53 9.u
All of Industry 172.68  364.57 4.0

Source: Canitrot, A. and Sebess, P.:
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TABLE N° IV.Z

Production, Employment and Labour Productivity in the Cigarette

Production Number Productivity
YEARS { thousands of Workers thousands Index Increase
' of Packets) Employed of pkts. base 1960 %
per worker =100

1957 1,096,677 5,475 200.3 B0.9

1958 1,117,824 4,952 225.7 91.1 12.7
1959 1,124,375 4,688 239.8 96.8 6.2
1960 1,103,763 4,456 27,7 100.0 3.3
1961 1,153,312 4,743 243.2 98.2 -1.8
1962 1,164,839 4,487 259.6 10u.8 6.8
1963 1,190,779 4,345 274.1 110.5 5.6
1964 1,253,571 4,310 290.8 117.4 6.1
1965 1,253,831 4,209 297.9 120.3 2.4
1966 1,206,570 4,119 292.9 118.2 -1.7
1967 1,239,147 4,055 305.6 123.4 4.3
1968 1,309,406 3,809 343.8 138.8 12,5
1969 1,376,807 3,541 388.8 157.0 13.1
1870 1,466,280 3,878 378.1 152.6 -2.8
1971 1,497,168 3,871 386.8 156.1 2.3
1972 1,584,330 4,251 372.7 156.5 ~3.6
1973 1,666,275 4,294 388.0 156.6 4.1
1974u% 1,885,u15 4,186 450.u 181.8 16.1
1975% 1,801,138 4,758 399.6 161.3 -11.3

#/ Artificially high productivity value because of overtime.

Source: Drawn up from information supplied by the Cimara de la Industria
del Cigarrillo y Departamento Tabaco, Secretaria de Estado de Agricultura vy
Ganaderia,
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that the productivity data show artificially high values, There-
fore, we ghall anelyze the peried 1957-73 first, and then the
years 1974 end 197% will be considered.

From a study of Graph IV.1l it appears that, while up to 1967
productivity grows at a sbeady rate (with the exception of the two
slight setbacks in 1961 and 1966}, it increases sharply in 1966
and 19639 and then remains at 1969 levels.

TABLE 1IV.3

Hours Per Jorker in the Cigarette Industry

Years - Monthly
Hours=fiorker
1970 153
1971 152
1972 159
1973 164
1974 179
1975 180
Provisional

Source: INDEC

If the average annual productivity growth rates for the two.
sub-periods are compared, it can be obgerved that, while between
1957 and 1967 the rate is 4.3, in the following sub-period (1967-
1373) it is 4.1. The average annual rate does not show any con-
siderable variation; but, although up to 1967 productivity shows a
steady growth, it then twice exceeds 10% and finally remains at tre
same level. Therafore, the average snnusal rate of the second sub-
period is strongly affected by the increases of 1968 and 1369 27/.

It is tempting to anzalyze in more detail what occurred from
1967 on, since it coincigdes with the purchase by foreigh firms of
three firme in the secter. In the first place, the sharp increases
of 1968 and 1969 are closely linked to the investments made in the
industry. In faet,; during those years, westments in machinery,

27/ If productivity had continued to increase at the rase
registered between 1957 and 1967, the value for 1969 (390,000
packets per worker) would not have been reached until about 1973,
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equipment and installations, at constant wslues, merkedly exceed
those made previously.

TABLE 1V.4

Invegstment in Mgchinery, Boguipment and Installations

Years Investments Base Index
Thousands of 1965 = 100
Eeses.géz '
1965 97,601 . - 100.0
1966 117,020 119.8
1967 188,921 193.5
1968 362,299 371.2
1969 300.622 : 307.9
1970 213,629 - 216.8
1971 125,163 128.2
1972 164.554 168.6
Deflated by the Wholesale Price Index for Non-Agricultural
Products. :

Source: Firms’® Balance Sheets.

As can be observed in Fable IV.4, from 1967 heavy investments
begin to be made in the industry, and then fell after 1969.
iassalin & Celasco and Compafifa Nobleza de Tebacos made 65% of
their investment between 1966 end 1969. That is, the sharp in-
creasesg in productivity registered during 1968 and 1369 were pro-~
bably connected with the investment flowing into the indusiry. ‘

We have already said that the productivity values of 1974 and
1975 could not be compared with those of the previous years, be-
cause of the sharp increasse in overtime. During those years, the
monthly hours worked increased by about 14%; therefore, the produc-
tivity measure is overvalued.

To be albe to analyze what happened during 1974 and 1975, we
referred to the Physical Productivity Index per kan-Hour Worked,
supplied by INDEC from 1970. Taking as base: 100 in 1970, the
values for the years quoted are 94.6 and 94.5 respectively, wuich
means that, during those years, productivity measured in man-hours
is about 5% below the base year. The INDEC index corresponds to
approximately 360 thousand packets per man-year, that is, 7% below
-thet registered for 1969. Therefore, in terms of the index used
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GRAPH N¢ IV. 1
Development of Labour Productivity in the Cigarette Industry
(Base 1960 = 100)
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in Pable IV.2, it would be 144.5 for 1974 end 1975, which means
that during those labor productivity underwent a sharp fall 28/.

The values obtained confirm the existence of a productivity
ceiling,of 390 thousand packets annuelly per worker; that is, thsat
for 6 years {this maximum reached in 1969 dces not change. The in-
creases which occurred in 1968 and 1969 (in both years it increases
by 27.2%) are much higher than the trend observed during the periad
1957-1967. But after thig " jump®, productiviiy stegnates., Betwea
1969 and 1975, productivity rises and falls, but the peaks after
1969, though near the level of that year, never equel it gg/.

: This ast point would modify our previous statement concerning
the productivity growth rate in the second sub-period, if we in-
clude the years 1974 and 1975. Taking into consideration the maxi-
mum value of 390 thousand packets per man-year, an average annual

productivity growth rate of 2,1 is cbtained; lower than the 4,3
shown between 1957 and 1967. Therefore, it can be argued that the
productivity growth rate slows down between 1967 and 1975.

If labor productivity values are compared with those observed
in American industry, it can be noted thet, although there was =
relative closing of the gap by Argentine manufacturing it still
showed less than healf the productivity levels of American industry
Although one should be cautiour in comparing values of American am
Argentine industry - since it is being done on the basis of produc-
tion per workder-year - for the period 1958-80 the Argemntine cigar-
ette industry’s productivity was 3.2 times lower than the Americaen,
while in the period 1970-73 the difference was reduced to 2.3 timea
This shows a certain closing of the gap by Argentine industry, but
there is still a significant lag.

To sum up, labor productivity in the cigarette industry,

. 28/ These data were corroborsted in conversations with those
in charge of production in the firms. The fall in labour producti-
vity when overtime incresses is caused by two factors: <the reduc-
tion in labour performance and also a less efficient use of machin-
ery, because of ingdecquate mesintenance.

23/ The value of 390,000 packets annually per worker is
equivalent to about 4,000 cigerettes per hour, at 160 hours per
month per worker; a value which, in the opinion of those responsitils
for production in the firms, corresponds %o the average in the in-
dustry at the moment.
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TABLE 1IV.5

Labour Froductivity in Cigarette Henufecture
in the United States

Years Productivity
(Phousands of Packets/Worker)
1958 758,2
1959 765,5
1960 768,0
1963 ' 860, 3
1965 - 870,0
1970 : 833,1
1971 300, 6
1972 - 889,7
1973 827,4

Source: Statisticel Avbstract of the U.5,, 1974, U.S,
Government Printing Office, Washington, D.C., 1974.

during the period snalyzed, was very dynamic. However, from 1867
- and contrary to what could have been expected - the entry of
foreign firms into the industry, far fromuinitisting a new trend o
long term growth, stimulates a sharp increase in the first two.
years, and then reaches relative stability in productivity values.

After the two years of sharp growth, productivity stars at the
same level, as if it had reached a ceiling which is difficult to
break through. Everything would sppezr to indicate that between
13967 and 1969 the factories were “tuned" and that then this process
stooped. During the 7 sebsequent years the product per man rises
and falls at levels close to the maximum value,

what has gone before was probably reflecting e specific be-
havior by the industry. Labour productivity reflects the inten-
sity of use of the labor factor in a specific technology. The
stagnation of productivity from 1969 - if it is not accepted as =
chance occurrence = would indicate that the industry chose tech-
nological processes with a certain level of labor intensity. Ounoe
a certain level of productivity had been reached, no effort was
made to replace labor,

This point poses a number of questions., What does the rela-
tive stagnation of productivity tell us? One explanation may be
nrovided by the ratio, cost of labor/vrice of machinery, to the
extent that relative prices did not encourage the substitution of
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labor by machinery., However; the sharp increase in productivity
in the two years prior to stagnation obliges us to investigate fum
ther regarding the processes into which investment was directed I

the peak years.

Another matter of interest concernms the existence of a prodw-
tivity ceiling. What is the relation between this and the vin-
tage of the technology in use in the manufacturing plant? ‘e
should assk if the utilization of ecuipment of more recent vintages
would aslter the meximum prodvetivity value,

Pinglly, we have seen that the entry of foreign firms signi-
fies an important change in the development of productivity. It
should be borne in mind that ithe growth rate slows down. This
makes us ask whether there is zny relation between the entry of
international firms and the industry’s technological behavior,

several hypotheses or questions arise from the discussion in
this section, in which we have basically described certein charso-
teristics of productivity. In subsequent chapters some explana-
tions or this behavior are attempted.

2. Capacity %o Generzte Employment

As wzs noted in the previous section, labor productivity in
the industiry has grown at an intensive pace - although slowing
down in the latter years - during the last two decades; st 2 more
intensive pace than that shown by production. Thus, the industry
has behaved as & dismigser of labor. The number of workers em-
ployed dropped from 5,475 in 1957 to 4,758 in 1975. Although the
average annual rate of dismissel was 0.8, it was not any higher
becsuse of the strong expansion in production registered from
1967, with the parsllel reduction in the productivity growth rate.

However, its condition as dismisser of labor is not the only
outstanding characteristic of the industry. If we bear in mingd
that in 1975 less than 5,000 workers produced 40,000 million ci-
garettes, it is remarkable how few people the sector employs. Of
the different industrial sectors, it is the one which employs the
least number of workers.

Therefore, its effect on industrial employment is almost in-
significant, especially if compared with its share of the indus-
triel GDP. In 1957, it accounted for 0.6% of employment in manu-
facturing industry and 0.4% in 1972, while tobacco represented
1,9 and 1.4% of the industrial GDP for those same years,
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TABLE N° IV.6

Labour Emploved in the Tobacec Industry in Relation

to Total Employment in the Manufacturing Sector

Labour employed

Countries in the tobacco
industry

{in thousands)

Percentage of total
employment in the
manufacturing sector

United States 94,9 0.8
United Kingdom 41.3 2.5
Sweden */ 1.3 0.2
Canada */ 3.9 0.7
France #*/ 10.0 0.2
Japan %/ | ceae 0.4
Italy %/ 51.2 1.6
Argentina.(lgﬁg) 7.4 Q.45
Brazil (1970) 14.1 0.81
Colcmbia (1%69) 3.4 1.0u
Chile (1967) 0.9 : 0.41
Venezuela (1970) 2.8 1.14

%/ Data from 1955.

Source: Joe S. Bain. Intermational Differences in Industrial Structure:
Eight Nations in the 1950's,New Haven. Yale University Press, 1966.

ECLA . Anuario Estadistico de América Latina, 1973, Santiago
de Chile, 1971.
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This phencmenon - the 8mell share of the tobacco industry in
employment in the manufecturing sector - is also observed in other
countries. As can be seen in Table IV,6, the effect on employment
is extremely limited in them 211, especially in the developed
countries,

1f we compare the productivity values in the tobacco industry
with the other industriesl sectors, we can see thet in several coun-
tries the industry studied occupiee the second or third place. It
is an industry with = high Product/Labor ratie. This, its low
capacity to create employment is a direect consecuence of the high
preduct per man value it generates.

That is, it can ve 8t=ted that the sector technology is in-
herently low labor intensive, #What must be emphasised is that the
utilization of a limited number of workers is characteristic of
cigarette production, Thus, given ite high Product/Labor ratio,
the sector is severely limited as 2 creator of employment. Its
capacity to generate employment is, in fact, practicelly nil }_/.

TABLE IV.7

Locgtion o0f the Tobacco Industry
in Order of Productivity

Beuador rd (1869)
Peru 2nd (1963)
Venezuela 2rd (1966)
U.S.4A. 3rd (1969
Argentina 2nd {1951 & 1970)

Source: V¥.E, Tokman, Distribucidn del ingreso, Tecnologls
Empleo, ILPES, Santizgo de Chile, 1975,
Statistical Abstract and
A, Canitrot and P, Sebess, 9p. cit.

These conclusions 4o not agree with the image of a2 "traditimel"
industry, which is normally given to the manufecture of cigareties.

30/ 1f we assume an annual increase in production of 5%,
without an increase in productivity (similar to what has happened
during the last few years), the cigarette industry would create
200 new jobs per year.
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Ugually industries characterised ms iraditiomal mre those which
utilize more labor intensive technigues and have a low labor pro-
duetivity growth, found in sectors which produce non-durable con-
sumer goods. Prom this it can be deduced that the utilization of
strategies based on expension of demend for this kind of goods
would enhance the absorption of labor,

As we have seen, the cigarette industry would not comply with
any of these attributes, except that of producing mass consumer
goods. But, although it can be argued that it is an exception in
this kind of industry, this does not seem %o be the case, Accord-
ing to Tokmen, there is no direct relation vetween production of
"traditional" consumer goods and intensity of labor use 31/. In
his study of the industrial sector of some Latin Americen countries
it can be seen that when the industrial groups are separsted into
branches or sub-branches, some of them - such &8s beverages and
tobacco - have & product per man excezded only by oil and cozl
derivatives; and others, like the food industry - although to 2
lesser degree ~ show 2 productivity much higher than the aversge
0f the manufacturing sector. Only shoe and clothes production snd
furniture mznufacture sre highly labor intensive.

Thus, the categorization of {resditionzl industries is a very
reiative matter. A particular industirial sector cannot be cslled
- as a whole - traditioral, stzgnant, dynamic or modern; since
Within each secior there are different branches and sub~branches
with veryr different behaviors, T[he performance of the sector as ¢
~hole will depend, therefore, on the relevance of the different
orancnes and sub-branches at each particuler %ine, rFrom this
arises the need the analyze in greater detzil the specific inacus-
triel groups in order to determine different kinds of behavior.

Another way of showing the limited capacity to generste emnlog
nent founé in the cigarette incustry, is to calculate the differ-
ence between employment a2t the nresent time and that which would
result .rom utilizing an older and, therefore, more 1abor intensive
technology. That is, we cen ask ourselves the following cuestion:
to wnat extent would emvloyment incressge at the moment in Argentine
{with 1973 production, for examnle) using & seconi vintege techno-
logy? 4nd, 2t the same time, what would be the difference between
vhe level of employment thus obtzined and the vresent level?

In order to be -ble to messure the effect on employment of

31/ Tokman, V. £. Ovp. cit.
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alternative older technolegiez, the following exercise ¢an be
carried out ;g/: there is information on employment and produc-
tion of the sigarette factories of Nerth Carolina 2nd Virginia 1or
1929 and the stetistics are reliable 33/. 1In that year, the tech-
noleogy was 2nd vintage, since during the First «orld #ar more pri-
mitive technicues had been discarded, This allows us to estimate
the volume of employment in the Argentine cigerette industry, if

& Bnd vintage technology were used,

Let us supvose, in the firet place, thet it were feasible to
use this technology (second vintage, well developed and proven) in
Argentina for cigarette manufaciture, This assumption leads us to
two others: a) that ecuipment of this vintage could be foungd,
bought, or made andb) that the Argentine cigarette market were come
nletely for 70 mm non-filter cigarettes, since the long filter ones
did not exist in 1929.

The productivity levels reached in the North Ceroline and Vip
ginie fectories are representative of second wvintage technology,
gince in 1929 these factories produced 4,959 million packeis of
20 cigarettes, that is, 81.0% of United States production at that
time,

e must bear in mind some limitations. In the first place,

we refer here only to employment of laborers, both in the United
states and Argentina., Using second vintage ftechnology would in-
¢rease employment of laborers, but this would have a depressive im-
pact on employment of skilled workders, such as technicians, clerks
seality control versonnel ete., Utiliging s more mechanized tech-
nology almost slways inwolves increasing employment of this kXind of
nersonnel.

In the second place, the data on employment in the United
states for 1929 also include veople involved in the manufacture of
cigare, although production of these was minimal in North Carolina

32/ The analysie uses part of the methodolcgy of the so-cezlled
"new economic history®™. Jee Conrad, A. and Neyer R. The Economics
of 3lavery and other Studies on sconometric History, University of
~hicago Press, Chicago, 1964; and Fogel, R. Railroads and American
sconomic Growth, Jonn Hopkins Press, Baltimore, 1964.

33y N, M. Tilley, The Bright Tobacco Industry 1860-1924, Uni-
versity of Nortn Carolina Preses, Chapel Hill, 1948, and U.S, Jeocart
ment of tne Treasury, Bureau of Internal Revenue, Annual Report of
the Commissioner of Internsl fevenue, 1929, U,S., Government Printirg
«ffice, washington 2.C., 1930.
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and Virginia. However, there was considerable production of loose
tobacco for rolling cigarettes and for pipe smoking. This implies
that the productivity values may be, to some extent, undervalued

34/.

Thirdly, the number of worker-hours worked during that year
nust be borne inm mind. It is probable that the number of hours ver
day worked per worker was more than eight., Although in the lerger
factories at that time there were labor agreements with unions
{Natioral Tobacco .orkers Union), it is possible that in some fac-
tories lO0-hour shifts were workead.

some productivity indices (production per worker-nour) in the
United states cigarette industry for the period 1918-1957 have en-
abled us to work a# the number of worker-hours worked in the in-
dustry in 1929 35/. According to these calculatioms, only 1257
worker-hours were worked in the year, whereas in the 1950’8 1929
worker-hours snnually were reached 36/.

" This leads us to suppose that thet yeer there were a fair
number of workers who did not work permanently, but who were inclue
ded in the employment data., Purthermore, during those yeers,
minors were employed temporarily, and they must 21s0 be included
in the statistice 37/. Thus, with the information esbout over-
valued employment for 1929, our cstimates of possidble employment

34/ 1In Argentina, at the present time, cigarette factories
also produce - slthough in smaller proportion - loose tobacco for
rolling cigarettes and for pipes,

35/ U.5. Department of Commerce, Bureau of the Census, His-
torical Statistics of the U.s. from Colonial Pimes to 1957 (Wash-
wington J.C., U.S, Government Printing O0ffice, 1960),

36/ According to ibidem, the productivity index for 1929 was
%59.4, the vase index being 1947: 100, 328.7 packets of cigarettes
per worker-hour. That is, 182.1 packets per worker-hour were oro-
iuced, As production in .orth Carolina and Virginig was 4,9%5¢
niliion packets, we get 27,232,506 hours worked which, divided by
the number employed .<1,660 workers) gives us 1,257 worker-hours
~orked during the yesar.

3l See N, &%, lilley, 90p. €it.
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in Argentina mey be rather excessive 38/.

TABLE 1IV.8

Soployment, Output and Productivity in Cigarette Factories:
North Caroling and Virginia (1929) and Argentina (1573)

North Carolina Argentina

and Virginia
sorkers smployed 21,660 4,294
sigarette Cutput
{ "housands of pkts) 4,959,050 1,666,275
Progductivity
{ ’housands pkts/worker) 228.9 388.0

source: United States: N. M. Tilley, opn., ¢it.; U. 3. Devert-

ment of the Treasury, on. cit.

Argentina: Calculated from dete from the Cémara de
la Industria del Cigarrillo and from the Depto. de
Tebaeco, secretaris de Agricultura y Ganaderia,

+ith the dstz {rom the previous table we can begin 10 calecul-
ate nossible emplcyment in the cigarette industry in Argentina.
Ag can be seen, productivity in 1929 in the two states of the
‘nited States wes a little more than half Argentine productivity
in 1973, 1f Argentine cigarette production in 1973 ie divided by
the productivity of North Carolina and Virginias in 1929, we obtain
the Argentine worker employment which would result from the
utilization of second vintitege technology.

Qutput in Argentina in 1973 = w#orker Employment
Productivity in United States in 1929 in Argentina Using

1929 Technology
1,666,275 packets = 7,279 Workers

228.9 Thousand Packets/iorker

38/ <or Argentins, the calculation is made for 1973, because
of the problems of measuring production per worker employed during

1674 and 1975 as a result of the increase in hours worked monthly
ner worker.,
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That is, employment - with & productivity of 1929 in the
United 3tates - would be 7,279 workers. Given thet worker employ-
ment in 1973 was 4,294, the utilization of 2nd vintsge technioues
would increase cmployment by 2,985 people; thet iz, by 68.5% with
respect to employment in 1973 39/.

From the exercise we can draw the following conclusions;

2) The industry’s capacity to generate employment is very lis
mited, even if a more labor intensive and relatively older techno-

logy were used.

b) #e have utilized certain assumptions and esstimates which
undervalued the labor oroductivity of second yvintage technology.
Therefore, the increase in employment may be even less,

¢) From the point of view of employment in the industiry (with-
out tasking into consideration retrospective effects, such as
suppliers of ecuvipment, etc.), the return to & second vintage tech-
nology is not justified. The obsolescence and lowered quality of
the products, together with the problems of menufscture and/or im-
portation of equipment, would be very serious, so that it is not
possible teo argue rezsoms of labor absorption.

39/ i: the same way it could be calculated by how much emplgy-
nent would be reduced in the Argentine cigarette industry if s
middle vintage technology like that used in the United States in
1973 were used. Taking the productivity value in the United 3States
in 1973 (see Table IV.5) - since the monthly hours worked per
worker are very similar in the two countries - employment would be
reduced to 2,014 workers,
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¥. CHARACTERISTICS OF THE SECTOR TECHNOLOGY

1. Zenersal Charascteristics of thez Productive Process

Before describing the historical development of the inter-
national technologicel frontier in the cigarette industry and the
characteristics of Argentine technology, we shzll try to clarify
certain concepts. 1In this section, besides an oversll exzmination
3f the general manufacturing processes, the scales of production
required and the degree of divisibiliiy of the process are examined,

Cigarette manufacture has three different siages Or processes.
In eech cne of them there are differant operztions which are carried
out with gseveral machines or manuzlly and which we now describe.

The first siage is the preparation of tne tobacco fibre 40/.
The %obacco, compregsed into bales of 100-200 kgs each, first
nasseg through & vacuwn chamber %o oven it up and then goes on to
the line where the conditioning, moisturizing, drying, etc. opera-
trons are carried out. Once tnhne tobacco is depostied om the Line,
a number of convevor and feeder pelts carry it automatically to
the different maschines, until the fidre is stored {or subsecuent
naking into cigarettes. The open tobacco sirips are first of all
steam=-trested to soften them, then they may be c¢lesned of sand and
undergo several sivages of pre-drying and cooling., All these operas
tions are carried out in large cylinders or drums (800 ¥gs per howr
or more) with ingredient injectors and steam or heaters. After
having besn treated in this way, the tobacco goes t¢ the blending
s1los where the different types and classses for = specific brand
are blended.

20 far, we have spoken only of the sheets of tobacco leaf.
Tpe gtems from the stripping process undergo a similar treatment,

40/ Before the fibre preparation process z& such, several
pre-manufzcturing operations which clean and prepare the green lesf
from the field, including cleasning, stripoing, classification into
urocessing types, storing and maturing, are carried out. All thee
operations are usuglly carried out in processing plants in the
tobacco-growing areas of the country and in this paper we do not
unalyze the technology employed in these plants. It should be
emphasised that the treatment or tobacco in the fibre preparstion
srocess differes from one firm to another, for which reason we
:escribpe the most general charscteristics.
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except that, as they are thicker, they pass through rolling milia
which press them for separate cutting into fibres.

Before cutting, the leaf and stems may pass through casing
cylinders in which certain essencee and molasses are added to them.
Then they are moistened sufficiently for the cutting machines,
whicéh contain self-sharpening rotor blades.

Once cut, the leaf fibre is blended with the stems and they
&0 %o other casing cylinders to receive top flavoring ingredients.
The blended fibre is deposited in small boxes to await meking un.
During this storage period of 2-3 days, the blend settles and
reaches a uniform aroma and flavor.

The second stmge is the making up of the cigareties themselvas,
The fibre goes to the processing machines by means of a pneumatic
system, using buckets, or they are loaded menually with forks. The
processing machine makes up the cigarettes as follows: e r0ll of
cigarette paper (about a metre long) is fed through a2 mechanism
which prints the brand name and then through a tube which receives
a continuous flow of fibre. The paper with the fibre is fed into
another tube which mekes a continuous cigarette which is stuck,
closed and dried by a hest presa. Afterwards a rotor blade cuts
the continuous cigarette into the correct size for the brand. 1If
it is a filter cigarette, it goes to a filter machine which places
& filter tube between two units, covers it with paper and then
sticks it and cuts it in half, making two filter cigarettes., From
the filter machine, the finished products go to 2 belt to be ins-
pected and packed in trays of 4,000 cigarettes. Most of the making
up machines in Argentina produce between 1,300 and 2,500 cigarettes
per minute,

The manufacture of acetate filters is similar to that of
cigarettes in the sense that the acetate fibre is directed through
a nunber of guide tubes to form a continuous filter & metre long
which is then cut into tubes.

The trays of 4,000 cigarettes are transported to the packing
section, which is the finel manufacturing process, The packing
machines take 20 cigarettes, inspect them and wrap them simutian-
eously in silver paper and the brand packet. Then the packets are
closed and the tax stamp is stuck on. These machines work, in Ar-
gentine factories, at a speed of about 140-150 packets per minute.

The stamped packets then go to the cellophene wrapping mach-
ines, where they are wrapped in cellophane with the opener sirip
and sealed with a heazt press.
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Once wrzpped im cellophane, they are taken to the baling ma-
chines, which make up the 10 packet cartons i;/. The made up
cartons go fto a tzble where they are vacked manuslly into boxes of
50 o0 6C units,

After this brief description of the genersl nrocesses of
cigarette manufecture (see Diagram 1), it is possible to see that
tne technology is not very comnlex. Aurthermore, the basic onersa-
ting tecnnology incorworated into the machines 1= designed and
.eveloped outside the sector by the equipment manuf-=cturers, so
tnat it is known throughout the world and improvements and new
developments are immediztely disseminated.

It follows from the summaery of the three manufacturing pro-
cesses thet some tecnnological recuirements or control operations
rre necesszry to ensure efficient and economic cigarette nroducew
tion, In the first plece, the femperature and moisture of the
topacco must be siriectly checked., The quantitiés of tobacco whaid:
must be trznsnorted from one grocess to another and the movement
of the cigarettes through the different machines must be carried
out by means of & controlled and sufficiently uechanized flow,
~uality and homogeneity of fibre, cigarettes and packets must be
constantly checked by the technical staff and/or by sutomatic con-
trols,

sone of these overations is carried out with scale economies;
on the contrary, the technology of cigarette manufacture is highly
divisible 42/. 1In almost all its aspects, it is easily adaptable
to small scale production, lieisture and temperature control can
be carried out perfectly well with very small cuantities and there
is no reason for thinking theat it would be advantageous to do it
with large volumes., Ihe flow of tobazcco and materials would seem
to be more awkward when cuantities are greater. The number of
staff reaquired to inspect and check is not very high and is easily
adjustable $o0 the opersting volume of small or large plants.

41/ The packaging for packets of 20 cigarettes, as also for
cartons of 10 packets, can be either of paper or cardboard; what
different in some cases is the machinery used,

42/ On the diviaibility of technology, see Richard B, Tennamt
the American Cigarette Industry, Yale University Press, New Haven,
1950, pp.237-245. Although the present technology is much more
mechanized and asutomated than that of 1950, divisibility of the
manufacturing process continues to be its outstanding characteris-
tic, Thus, Tennant’s analysis is still valid.
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Diagram 1

Pescription of the Production Process used in Jigarette Manufacture
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sut even more important is the fact that the machinery em-

ployed is easily amdapted to limited scales of production. Tobacco
cutting, making up asnd wrapping reguire machines of & certain de-
gree of technical complexity, dut there is no scale economy, be-
cause the production of each one is small in relsztion to the total
output of a firm, whatever its size. These machines are relstively
small in size and self-contained, each working independently of tle
others. The efficiency of & single cigarette producing mechine is
equal to that of a large number, if we leave out the cost of main-
tenance and supervision, for which reason a certain degree of in-
d1visibility eppears only in somne indirect costs. The same charao-
teristics can be observed in the packing machines, the cellophane
wrapping machines and the balers.

& proof of the high degree of technological divisibility 1is
seen in the following table, which shows the quantity of each one
of these machines in the four factories in the Federal Capital.
Zven in a2 medium-sized market like Argenitina, each firm has many
machines carrying ocut the same process, which allows adjustment of
the plant to the size of the local market.

TABLE V.1

Averapge Number of liachines Per Cigarette Factory
in the Federal Capital

achine Totel Number Average Per
Establishment
sutters 39 10
Cigarette 134 34
making-up kHachines
Packing Machines 94 23
~ellophane w#repping 81 20
liachinesg
Jalers 46 11
Jsource: Drawn up by the authoys from data provided by the
firms.
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2. Description of the Historicel Development of the Inter-
national Technological Frontier

1% is apprcopriate, at this point, 1o recapitulate on the con-
cept of technological change., This can appear ip iwo ways: one,
by means of the introduction of new products or the improvement or
grezter sophistication of existing onesg; ancother, by means of
innovation at produetion procegs level, which allows more efficient
utilization of factors of production., Naturslly, these two mani-
festations of technical vrogrees never occur in an sbsolutely pure
form; rather, one usugzlly prevails over the other.

ga) Technological Change in Products

lany changes have occurred since +the time when the Spaniards
copied cigarettes from the Aztecs 43/. Its predecessor, disco-
vered in Mexico, wes very similar to0 the modern cigarette, zlthough
the tobacco was wrapped in vegetable meterial whichk was possibdbly
tender maize leaf. From Spain, .the cigarette (made of paper)
spread to Portugal, Italy, Turkey, Russia and Egypt, and at the be-
ginning of the 19th century was no loanger a novelty in these coun-
tries 44/; however, it took more than 50 years to become known in
Northern Europe and the United States. In the 1860°‘s some Turks
and Greeks began 1o make cigarettes in New York, but as an industry
it did not take shape until about 1870, At that time the product
was made by hand everywhere, using tobacco from the East, while in
the United States and England some Virginia tobacco was added.

Aa in the introductory stage of all products, the form and
characteristics were not standardized; there were cigarettes of
several sizes, with different kinds ¢f packets and different quali~
ties of tobaecco. This situation continued even when mechanization

began.

Standardization of the product was reached in the United
states, England end Prance about 1913-14. In the United States,
Camel cigaureties were lasunched with the "American Blend" of Burley,
Virginia, Karyland and Orientsl tobaccoes. In England, Player’s
appeared (with 100% Virginla tobacco) as the standard "English

43/ FrFor the origin and history of the cigarette, see Tilley,
sright Tobacco Industry, op, cit., pp.504-10,

44/ 1Ibidem, p.504




slend". Both cigarettes were packed as they are today: Camel in
paper packets of 20 cigarettes (“soft pack® or “soft cup”), and
Player’s in cerdboard (“slide and shell box®)., In 193233 fimms
introduced the cellophane wrapped packet to keep the cigarettes
fresh.

During =all this perioed, the size was always 70 mm and all
cigarettes were non-filter. In the United States new products werm
tried out, such as: mentholated cigarettes (1934), longer ones
(80 and 85 mm) and also with a type of filter (1938), but they were
not successful commercially. After the Second World tigr, longer
cigarettes began to experiencc & certain degree of growth and, in
1952, acetate filter cigarettes were launched, and rapidly increassd
their sales until they became the most important proportion of the
United 3tates market (87% of sales in 13975).

As can be seen in Tadble V.2, from their introduction in l-o4
to the present time, 100 mm cigarettes have captured sbout 27% of
the United States market and the 120 mm cigarette showes l.l» in
the first year it was launched. There have glso been various modi-
ficetione in packaging, such as eardboard packets ("hinge box")
since 1956, -

ie should =2sk whether the latest chenges introduced into the
product are really relevant. Often things like new forms of pre-
sentation and merketing give a novel appearance to products which
in fact do not include any substantiel innovation. This may be
the cezse, for example, with the extra long cigaretites of 120 mm
or even those of 100 mm. However, we consider the 120 mm form as
one of the products on the international technological frontier in
cigareties, because of their repercussions on the equipment employal,
or because of the possibility of applying technical adaptations.

A product which really introduces innovations and more ad-
vanced technology is the low nicotine snd tar content cigaretie
(total particular material - TPH) 45/. This is the result of the
growing concern in the United States over the harmful effects of
cigarettes on the smoker’s health. Since their appearance in lyop,
they have gradually incressed sales, till they covered sbout 15» o

45/ See Hark D. Rosenzweig, Low-Tar Technology: A Burning
Issue for Cigeretie kakers, Chemical Engineering, June 21st, 1-76,
pp.78-84.
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the United States market in 1976 46/, BEssentially, from the voint
of view of technological change, this product represente the inten
national frontier, As its design is new and higher consumption
would invoive certain chenges in production techmolsgy, it is worth
examininvg it in some depth.

TABLE V.2

Share of the Chief Porms of Cigarette
in United States Sales in 197%
(in percentages)

Form of the Product Sub-totals Percentage
1) 70 mm non-filter 5.4
2) 85 mm non-filter Teb
3) 55 mm with ordinary acetate 52.8
' filter
-~ non-mentholated filter 34.3
- mentholated filter 15,7
- activated carbon filter 2.8
4) 100 mm with ordinary acetate
filter 25.4
5) 85 and 100 mm with low tar
and nicotine (*) 7.7

6) 120 mm with ordinary acetate
filter 1.1

(#*) The 70 and ¢5 mm very low tar and nicotine content
(1-Tmm) cigarettes are not included because they came
on sale in 1976.

source: Authors’ own calculations, based on information
from John ¢, Mexwell, "1975 Cigerette deport",
Tobacco ieporter, Vol. 102, N9 11 (:ovember, 1375},
PP.20=25.

in generzl, thers are two tynes of low nicotine and tar content

46/ Ibidem, p.78.



cigarettes, which are the result of different urocesses and desigs.
ieducing the amount of nicotine 2nd tar to certain levels can be
achieved with a relatively well known technology. In the United
wtates the oroduct is considered to have low nicotine and ter con-
tent if it contains less than C,9 amilligrams of nicotine and less
than 14 milligrams of TPh. These levels can be achieve with what
we call a “nhysical vprocess™ 47/. This reduction vrocess 18 vases
fundementally on three technicues: in the first nlace, the cigar-
ette Ccontains less tovacco fibre because of “ouffinsgs". Secondly,

a3 more porous paper is used and/or one with perforations around the
filter to dilute the smoke with more air. Finally, a blend of
tobaccoes with a lower nicotine and ter content is used 48/.

The other process to lower these levels is what could be
called 2 “chemical process®. A problem presented by the previousuy
described technioues is thet, although it is possible to lower the
nicotine and tar content in the smoke, the cigarette’s taste dimin-
ishes 2% tne same time., #ith less and less nicotine and taer (there
ere brands in the United 3Stetes with only 1 or 2 mg of tar), the
cigaretties gradually lose flavor: The chemical process tries to
retain the smoking flavor by means of new ways of treating the to-
baccoes, the design of special filters and the use of synthetic
materialas (up to 30%) blanded with the fibre 48/. W#hile the Zuro-
vean cigarette firms have concentrated on experimentation with syn-
thetic materiazls to rewnlace tobacco, the American firms have given
mnore emphasis to the development of designs for filters and natural
treatment of the tobacco 350/. ihatever the final result of these
experiments, the fact is that the low nicotine and tar cigarette is
a1t the intermational technologicsl frontier inm products.

Table V.3 is intended to synthesize the main cigarette desigm
changes over time.

47/ The first cigarettes of this type were exclusively the
result of physical processes, See Max Samfield, "Low-Tar-Nicotine
Content Design®, Tobacco International, 3ept., 1972, pp.26-28,

48/ The concentretion of nicotine and %Yar components is much
greater in the higher and medium level leaves of the tobacce plant
and in some varietips more than others, Thus, by using the lower
leaves of new varieties with low nicotine and tar content, levels

can be significantly reduced.
49/ Rosenzweig, Low-Tar Technology, 9p. cit., pp.79-84,

50/ 1lbidem, p.82.
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TABLE N° V. 3

Shifting of the Intermational Technological Frontier in Products

{On the basis of introduction into the United States)

Characteristics of the Cigarette

Nicotine/Tar Level

YEAR Size Filtration (TPM)
1913 70 mm non-filter {(more th:igEngs TPM)
1938 80-85 mm non-filter (mope th:iggumgs 2P
1964 100 mm e e e (16."5?&2%%)
1963 85 mm SpeCifaillta:rEtate (7-151;:;5 TPM)
1967 100 mm speczﬁ?iéti?tate (7-1;$g; TPM)
1875 120 mm ordinary acetate Medium

filter (15-23mgs TPM)

Source: Drawn up by the authors, from data from John €. Maxwell Jr., "1976
. igarette Report', Tobacco Reporter Vol. 103 N¢ 11 (November, 1976}, pp 16-17 ang
losenzweig, Low-Tar Technology, op.cit. pp. 78-80

e must make it clear that, depending on the time, the cigar-
ette market (kind of proeduct) is mede up of different forms, though
it is necessary to point out that some of these have already entaed
the stage of decline of their life cycle, while others are in full
growth or maturity. In general, the majority of sales of & varti-
cular kind of product will be of a relatively mature form. Such is
the situation in the United States (see Table V,2), where the two
forms of non-filter cigarettes hold only 13% of the merket and con-
tinue t0 decline every year. The 85 mm filter cigarettes hold more
than half the sales, keeping & stable level ae a mature of form of
the product. Those 6f 100 mm with a filter seem to have entered
the mature stage with 25.4% of the market; on the other hand, the
two forms at the height of their development are the 85-100 mm
filter cigarettes with low nicotine and tar content snd the 120 mm
ordinary acetate filter type. Although they only have 8.,3% of the
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market, these are the producis whieh represent the intermational
frontier.

b) Technological Change in Processss

The historiecal development of teehnology for cigarette manu-
facture is & very broad subject which we cannot digcuss in detail
in this paper. However, we attempt to make 2 brief summary of the
most sigrnificant advances in processes, emphasising the most recent
ones,

The first cigarettes were made by nand by crafismen but, even
with skilled labor, & single persenz could not make more than 3,CC0
cigarettes per 10 hour day 51/. +with increesing labor costs and
lebor problems, such as the supervizion of workers, the lack of
mechanization represented a2 bottlenseck for the incipient industry.

In the veriod 1877-89, two machines were invented which ver-
mitted the sector’'s subsequent expsnsion, the most important being,
obviously, the cigarette making-up machine irventsd oy & young men
of 20, James Bonsack 52/. In its general design, this machine
worked exactly like the modern meking-up machnines, had 2 fibre feedx
made the continuous cigarette, included rotor blades, etc., The ori-
zinal machines worked a2t uan average speed of 200 cizarettes per
minute with only 3 rermenent operators 53/. It can be steted with-
out exeggerstion, that the Bonsack machine revolutionised the in-
dustry.

The othey +techuological change of importance during ithe 1880°s
was the fibre cutter invented by Pease and improved by John B, Adt
34/, Pyreviously, the tobacco could not be cut into fibre, but was
vroken down and crushed into small pieces. Jith the introduction

51/ R. Tennant, The American Cigarette Industry, op, cit.,
.17

52/ TFor the history of the Bonsack cigarette-making machine,
se@ Tilley, Bright Tobacco Industry, op. ¢it., pp.568~76 angd
Tennant, The Americen Cigareite Industry, op., cit., pp.lS8-22,

53/ Tilley, Bright Tobvscco Industry, op. cit., p.572.- The
output of 2 single Bomsack machine was the equivalent of the manual
vork of 48 workers.

54/ Ibidem, p.569. A similar machine wag invented by Robert
Legg in England, and it was subsequently used in factories through
out the world.
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of the machine, mechanical production of cigarettes with 2 fine ang
even fibre was made possibdle,

About 1890, other improvements in the fivre preparation oro-
cess oc¢curred, In the first place, the drying machines invented
by Proctor made possible the storing and aging of the tobacco for
two or three vears, to improve the quelity. There were also advane
ces in the gpplication of ingredients with Frost-Carter’s casing
cylinder 55/, '

An innovation which revolutionised the progress of the industry,
almost as important ss Bonseck’s machine, occurred in the prepera-
tion of the fibre for the manufacture of the American Blend type of
cigarette. Before 1913, Burley tobacco was noet used because when
cut it lost its flavor. As this tobacc¢o absorbe essences and mo-
lasses much more easily than Virginia or Turkish tobecco, the in-
corporation of 30-35% of Burley in the blend vermitted 2 very impom
tant change in the product., After several years of experimentation
with caging and cutting, R. J. Reynolds succeeded in eliminsting the
los of flaver by means of a preliminary drying process 56/,

From 1920 there were remarkable improvements in the output end
quality of the cigarette making-up machines, reaching & speed of
about 800 units per minute 57/. Furthermore, & number of smaller
changes rationalized production by means o0f the installation of con-
veyor belts to facilitate the flow of tobacco, materials end finided
products. The use of air-conditioning and compressed air for greata
~control of temperature, humidity and waste elimination was 2lso em-
phasised., Finally, there were improvements in the design of treat-
ment cylinders (Carrier Softening Machine) and of the rotary Queste
type cutter, by Briggs-Shaffner 58/.

During the 1930°s, the first cellophane wrapping machines
appeared and the cigarettes began to be packed in containers of 10
packete, either paper or cardboard. From 1935, the firet making-up
machines of what could conventionally be celled "3rd vintage" were

55/ Ibidem, pp.582-83. 4% the same time glycerine and alumin-
ium paper began to be used to keep the cigarettes fresh.

56/ Tennant, American Cigarette Industry, op. ¢it., p.76 and
Tilley, Bright Tobsczo Industry, ov., cit., pp.610-12,

57/ Tilley, Bright Tobacco Industry, op. ¢it., p.615, &
typical cigarette making machine of this 2nd vintzge was the famows
Jiolins Cigarette Making lachine which appeared in 1924,

58/ 1videm, bp.5256-27,
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tested, with speeds of over 1,000 cigarettes vper minute. These
making-up machines were like prototyves of the AP 1-00 (models 1u,
12 and 14), freguently used throughout Latin America and in the rest
of the world. The first AMP 3-79 packing machines asppeared with
outputs of 70 to 30 vackets ver minute. In this decade, the linkine
of the different processes began to be perfected, with the addition
of pnesumatic transport systems. 3esides the mechanization of the
tobacco flow, automstic humidity and temperature control in fibre
preparavion was successfully installed 59/, However, in the maxing
up and packing processes there was no link-up between the machines,
nor auiomastic ouality contrel. The transportation and feeding of
the fibre into the cigasretie making machines was 8till done menuslly
as was the supvply of trazys of cigarettes %o the vacking machines and
of vackets to the cellophane wrapping machines and balers.

Juring the Second «#orld .Jar, there were gractically no trans-
formations, because of the lack of new machinery and scarcity of
raw materisls, so0 thet the firms were unable to supply & repidly
crowing demand., Jespite this, production increased by 45% between
193G and 1945 6Q/. After tne war, there was an almost complete re
newal of installed canacity, not only in the United s5tates, but 1in
many countries, with nachinery of the so-called 3rd vintage. Inat
18, cigarette making machines with 1,000 to 1,300 cigarettes nper
minute, pacxing machines with outonuts of over 70/5C packets per
minute, c¢cellophane wranping machines with the same capacitv and
velers with a capacity of up to 5U=5% certons ver minute.

+1th tne launching of the Tilter cigerette (1952}, filter zache
ines were developed 1o pe attached to the cigarette making-up mechings,
4 tvpiesl agehine of tnis period was the AMF 1l-177, Arouna i145t,
tre cAardbosrd packet wes broughi on to the marke:t (YCrush-rroof 50¥,
"dliv-lon sox', etc.,, wnic . recruired anotner nodel of vacking
rachine. wne of tne o8t usea macnines of tnhie tvne was the o.ins
inge uid Facker (HWP 1), with 2n average speed of 10u-140 vackets
ser minute, according to the ouality of the raw material 61/,

53/ d. 5., Cone et &l, Wigarette Industrv dules Cut dule-of-
Jhumb*, Jhemical and .etzllurgicel :ngineering, Vol, 43, N¢ 1,
larch, 1936, pp.led-31.

60, lennant, .merican igarette Industry, on. cit., pp.-3=s6

6l/ Todav there zre zbout 2,000 wolins HLF 1 packaging as-
cnines Tunctioning in 75 countries, witn variations in the xin‘s

2f n=cKet., ovee "Hew seneretion of wolins wachinervsy solins’
sgntlore Exnipition .ten woarwsr. in wnfineering; .obacco tenorter,
frie ity ¥ 2y reoprusry, L87E, np.5u-=50.
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In the 1950°’s, & anumbver of advances occurrec, desigmed to
acpnleve 2 greater intesration of the manufacturin., orocesses.
lhere was retionalization on the fibre preparztion lines, and =t
the same time, the flow of finished nroducts wzs nechanized bv nearr
o7 %ray lozders, conveyor belts with ohotoelectriec controles, ete.

.owzrds the ena of the deczde, the first cigasrette making-ur
izcnines to exceea 1,00C cigerettes ner minute anveared £z/. .hus
4th vintave ned an average nroduction sveed of 2,000 units, wnich
sredurlly increzsed by wneans of techniczl improvemeats till an 21t~
~at of . ,300 cigareties per idinute waes reacned, Jhne filier machines
algo nra to be improved 1o prevent their placing o limit on the new
sneeds. wew and imrnroved ~uality and weight control systems were.
incorporatea into botan machines, Cigarette making-.ap machines
tvplrcal of this 4th vintage were the kolins bhark VIII (1950) an:,
~2%er on, tane dauni warsnt I, comnected to the Molins PA-7 and naum
«8X Tilter machines resvectively.

About 1305, other innovetions occurred in the fibre preparstim
stage, zmongst which the process of pumping gas into the fibre
“auffing") to achieve more economicel use of the tobacco and a
vetter made cigarette stands out. This process, whicn sllows an
increase in the volume of the fibre of 8-10% and 213 used with Yir-
Zinia and surley tobaccoes, was invented as the result of the high
cost of tobacco =s a raw materiai. I1f we add to this other asnects
auch 28 the greaster share of filter cigarettes (which contzin less
fivre) in preduction, it can be deduced that g reduction in the
nuantity of tobacco per cigarette made was brought about 63/, an-
other innovation is the retrieval of tobacco waste and its sub-
seouent utilization in production by means of an agglomeration pro-
cess {"sheet").

As far as the packing mechines were concerned, they were im-
oroved and redesigned to achieve greater sveed and efficiency and
vetter materials cuality control, These changes came both from the
graduel improvement of alreedy existing models (as with the ALP 3-8,

be, hen the speed of cligarette making machines is mentioneuy
the ouantity is always given in units 70 mm in length, to allow =
nomogeneous comparison petween different models. ith vroducts of
iifferent sizes, with and without filter, the averasge output varies.

€3/ wee, for examnle, "Tne Zffects of Puffing and Immorted
wveef: ‘ew. JObRCCO Jontent Jown 35 in "wo Decades, [obacco .ienor-
rer, Jol, 102, ¥ 12, Jecember, 2275, 7p.5%=37,
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series 1,400 gnd 3,000), =nd from new dssigns (Hauni KDW). The
Same thing happened with the cellophane wrapping machines, such as
the Scandia series 500, 600 and 700, the AMP BOD and the Hauni
Trabant, :

It should be pointed out that the 4th vintmge cigerette making-
up machines werd also grsdually modified during the 1960 ‘s, with the
developrent of different models of the original designs (as in the
case of Garant 2 and 3 or Molins Mark VIII - SK and D).

From 1971, a big jump occurs in the technological development
of the industry, which has revolutionised almost 2ll the manufectur
ing processes, With some very important advances introduced into
the cigarette making-up machines, higher speeds were achieved, giving
an output of over 4,000 cigarettes per ninute, In order to be able
to link speeds end/or capacities, highly sutomsted machinery has
been incorporated, giving e complete link-up of the thres processes:
fibre preparation, making up and packing 64/. These are the most
significant characteriatics of the latest generation, that is, the
eutomation of almost all stages of production and complete integra-
tion from fibre preparation to despateh of boxes to the distribu-
tion and sales organization.

In fibre preparation, for example, the new designs integrate
two or three machines which carry out different processes into one
multifunctional machine. That is, while previously the tobacco wemt
through three c¢ylinders (drying, cooling anéd treating), now with
this technology, it goes through one machine with three completsly
separate areas which carry out the same operations §5/. Other ex-
amples of changes can be seen in the cutters, improved to process
more than 6,000 kgs. per hour and in the new pneumatic fibre feeding

64/ Perhaps the best example of 2 factory completely equipped
with 5th vintzge machinery is the new Prilip lMeorris plent in Rich-
mond, Virginia., With e daily output of 200 million cigerettes, it
will exceed 140 thousand million per year in 1977. PFrom the moment
the tobacco remches the factory, neither it nor the materials, nor
the finished products sre touched by hand. All production lines
are computer controlled and highly automated. See, "Advenced Pro-
cessing and HMaterisls Handling Techniques", Tobac¢ce International,

Aug‘ua‘h Bthg 19757 pp.29-30-
65/ Some of these machines, such as the Sargent dryer-cooler-

conditioner, have capacities of over 20,000 pounds of tebacco per
hour. Tobacco Reporter, Vol. 102, N? 9, Sept., 1975, p.3l.
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systems £8/.

Besides the quantitative modificatiens =zt the level of auto-
mation and output, there have been cualitative changee in the fibre
preparation processes. The chemical treatment of tobaccoees to re-
duce the nicotine and tar (nicotine reduction systems) stands out
on the one hand, and the improvement in cigarette flavor, on the
other (flaver enhancement) §67/. These two improvements have the
advantegs of making it possible to modify, to some extent, tobacco
nuwaliity, improving the lower quelity raw mnaterisl., That is, con-
verting bitter low quality tobecco into mild tobacco with & neutral
flavor.

#e have mentioned previously the gzrest jump in output from tue
making-up machinery. 1In feet, speed was almost doubled and, among
the representative brands and modelg of this lstest vintage, the
kolins mark IX, the Hauni Garant IV and the AMP Ypsilon 4000 cen be
mentioned. Since it was leunched in 1971, there are nore than 700
molins Hark IX machines functioning in several nsrts of the world
£g/. To accompany the high speeds of the making-up machines, it we
ecessery to introduce cnanges in the cigarette and fllter inspec-
tion systems and in the filter machines. Among the latter, the
Ag.ni mex S, Molins PAS5 and Eolins Aphis 2 (asutomatic plug handling
and inspection system) stand out.

Perhaps one 2 the most important changes in proiuction tech-
nology hss been the direct integration of the meking-1p and wrepping
processea, The most important machine, in this respest, hee been
the Molins Oacar (overhead spiral conveyor and reservsir), which
allows a controlled and automatic flow between making-up and packirng
machines and which was introduced at the same time as ihe Kolins
¥ark IX (1971) making-up machines. Recently, this innovation hase
been complemented by enother two machines, to even further automsate
the system. In the first place, a huge flow lift which =llows the

66/ Among others, the Cardwell system stands out; it allows
24 high speed cigarette making-up machines %0 be fed from a single
fibre source or deposit,

67/ Rosenzweig, Low-Tar Technology, o¢pv, c¢it., pp.79-80. The
flavor of a low nicotine and ter cigarette is improved by means of
the distillation of chemical compounds found in the smoke, and
which have been identified as "good® or "bad® as far as flavor is
concerned, Then these compounds ere added during the conventional.
casing process,

68/ New Generation of ¥olins Machinery, op. cit., p.50.
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use of trays when there are vroblems with making-up and/or pecking
machineg. On the other hand, there is the Olga system (open loop
£roup autometion) wnich zutomstically redistributes cigerettes whnich
exceed the capacity of a group of vacking machines, from & reservoir
to another grouv wailch needs them §3/. #ith these kinds of innove-
tion we could speak of a "6éth vintage® of machinery which completely
automates cigarette production.

with the growing sutomation of the link-up between mzking-up
and packing machines, integretion within the packing line hes taxen
on new forms. In fact, there is a single packing-cellovhane wrapp-
ing-baling machine whieh produces as a single unit. Furihermore,
the high speeds of the making-up machines were accompanied by signi-
ficant speeding up of the packing process (from about 24C-250 pack-
ets per minute to more than 400) 70/, Typieal machinery of this
vintage are: +the GD AI-4350/Pack (integrated unit,, the Holins
dL¥ 3 and the Schermund KG or Eodel LS/ES/KW (integrated unit).

from this brief history of the moest important innovation in
cigarette oroduction technology, we cen see that the internationel
frontier lies in high sveed/capecity mechinery, highly integrated
and autonmated at all stages. Tebdble V.4 gives a sunnary of the
clagsification of this develouvment by vintages of the making-up and
paccing mechinery 71/.

¢) 3elation setween Products and Processes

Although 1n some studies of svecific branches of industry the
explicit or implicit assumption is made tnatzchange in the nroduct
iuvolves oarallel modifications in the process technology, in oraer
to produce trne goods in ocuestion, there is no consensus of o6pinion
in the econormic litersiure on tnis ~uestion., On the contrary, it 1is
s subject whicn reculires mnore detziled reseerch,

69/ Ibidem, .52

10/ Only cigarettes packed in paver packets (as in the Argen
tine case) are referred to. The speseds of Sth vintege packing
macnines, which use cerdboard containers, have alse increased (fram
18C to 250 packets per minute), but they are still below those for
vaper. libidem, p.5C,

71/ PFibre preparation machinery iz not included, beczuse tnls
process containg diversified treatments znd machines, eccording to
the type of tobaceco and blonds utilized.
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TABLE N® V., 4
LClassification of Making-up and Packing Machines in Vintages,

dccording to Ouytput 1880-1875

1. Zigarette Making-up Machines

Technological Period used Representative Jugoun
Vintages in U.S.A. ¥Yachine cigarettes ‘mi.c =
(Brand and ¥odel) 75 omm. .ong
ist. 1880-1920 Bonsack 200-==10
2nd. 1920-1938 Molins Cigarette Making SOC .10
Machine (Mark [}
ird. 1938-1960 AME 1-90 1200-1%7%7
Molins “ark IV
Hauni KDZ
u4th 1960-197] Molins Mark VIII 180%-307
Hauni @rant 1 § II
Sth. 1971- Molins Mark IX 4000
Haur.. sarant IV
AMF Ypsilon
II. Pacxing Machines
Technological Period used Representative Jutput (.1
Vintages in U.S.A, Machine packets of .
{Brand and Model)} cigarettes min. -
ist. 1880-1920 larried Sut manual.y
<nd. 1925-133¢% Mo.ains Simpliex u4g-75%
Packer
ird. 1935-1960 Arenke REY B0-13¢
| AMF 3-79
4th. 1960-1971 Molineg HLPI 135-25¢6C
Hauni <DW
AMF 3-78B-3000
5th. 1371~ Molins HLP II1 250
GL X1
Schmermund Duplo Blitz
o KG
Source: Drawn up by authors from catalogue information.



from the previous exsmination of product and process technolo-
gy for cigarette production, it could ve deduced that the changes
in the manufacturing processes would be connected with modificetions
in the deasign of the cigamrette forms. But it would be an error to
agsume that a change of product necessarily involves a change in
the besic technology of this sector of production.

&

4e shall explain this point., It is true that £ change in the
nroduct design involves some trznsformetion of the manufaeturing
nrocesses. It is obvious, too, that if is not possible to maxke 2
new product using exactly the same processes oreviously in use,
Sut the nature of the changes may be very different accerding to
each case, representing radical innovations or relatively simnle
adeptations. DBetween these two extremes there exisis a range of
technoliogical alternatives which involve greeter or lesser diffi-
culties and the availability of the technical capacity to carry them
out. In other words, there is not, in many industries, 2 simple,
direct or linear relation between changes in products and processes,
and, as we¢ shall see later on, among these industries can be men-
tioned the cigarette industry.

As certain forms of the product did not exist in earlier perixs
it 1s logical thet there is a certain link between cigarette forms
and process vintages, TFor example, it would be very difficull to
nroduce 2 low nicotine and tar cigarette or one 120 mm long with =
first or second vintage cigarette making~up machine, which was used
more than 45 years ago and when even filters had not been incorpor-
ated, But when there is not such a time difference nor an accunula-
tion of modifications in the goods produced, the relation beiween
nroduct Torms and processes necessary to manufacture them changes
markedly. That is, although these machines were not originally
designed to make more modern forms, since they had not been intro-
duced or launched, it is still possible to make adaptations.

This statement is closely linked to the type of country being
studied and with its return on factors of production, Thus, for
example, it is possible that in economies where technicians and pro-
fessionels are highly paid, the alternative of modifying machinery
to oroduce goods which only incorporete some small distinguishing
feeture, is not even considered. The decision would be, in that
case, 10 directly scguire new machinee, designed to make the goods
in ouestion, and which also incorporate other kinds of developments

or improvements.

If we apply this kind of reasscning 1o the case of cigarettes,
we find that t0 produce & 120 mm cigarette, which is different in
length and diameter, in the U.5, and in other countries, 5th vintage
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TABLE N° V. §

Relationship between Product Forms and Cigarette Making-up Machines

A. Original Design Machines

Vintages and Average Speeds of Making-up Machines
ist. 2nd. ird. 4th. 5tt

Product Forms 300/min  800/min  1500/min  2300/min  +00%/m.-

120 mm ne no no ne ve:s
~ow nicotine & tar no no no yes yes
10C mm no ne no yes ves

80-85 mm filter &

, no no es es es
non-filter y y 4

70 mm non fiiter yes yes yes yes yes

B. Improved Machines #

Vintages and Average Speeds of Making-up Machines
Product Forms ist. 2nd. 3rd. 4th. 5th.
300/nin 800/min 1500/min  2300/min  4GO00/mir

120 mm no no yes # yes * yes
uow nicotine & tar no no yes * yes yes
100 mm no no yes * yes yes

80-85 mm filter &

non—filtep no no yes yes yes

70 mm non filter yes yes ves yes ves

%/ The improved 3rd. and 4th. vintage making-up machines can manufacture
10C mm, 120 mm and low nicotine and tar cigarettes.

Source: Drawn up by authors,



Rachines are used which sppear in this decads. Despite this, it
has been demonstreted empirically that it is feasible to produce
this good with a technology which has been in use for 20 or 30 yems.
#hat we heve said can be apprecistsd in Fable V.5, which shows the
relation between the mmin product forms and the cigarette making
mechines, both in their originsl designs snd in feesible sdaptatims
which invelve medifications or replacement of parts. The different
ways in which thig relation is manifested emphasises the significant
role of adaptive technological chsuge to which we shell make special
reference when we gnalyze the specific case of Argentina, and which
Zives some explanmtion of her present technological stete, as far
ag8 the vintages of machinery in use are concermned.

To sum up, we can say that the relastion of cause and effect be-
tween changes in products and innovations in productive processes 1is
not unique nor does it occur in cne direction only, and that it de-
pends on the cherscteristics of the industrial sector. But what we
can add is thet, in addition, the asture of this connection depends
on three factors: firstly, that the chasnges be significasnt and not
simply to echieve minor differentiations; secondly, on the relative
value of the costs of production end, finelly, on the availability
of human capital technically quelified t0 carry out the adaptive
tasks.

3. The State of Argentine Technelogy in 1976 72/

Before going into the anslysis in devth, it is necessary to
clarify some pcints regarding concepts and methodology. In the
first place, we must place on record that, even when in the sourse
of the text the state ¢f machinery endowment is compared to the
internationzl frontier defined earlier, this does not assume thet
the aim is to acquire the most modern and most highly zutomated
equipment. Also, to refer to the technology in use as one or two
vintages behind does not imply e negetive jJudgement. On the con-
trary, this may meen the adaptation to local cenditions, such as

12/ To describe the msin characteristics of the state of
technology it is necessery to make a bremk in %time, and it is for
this resson that the aate relating to squipment supply in the firms
refers to Cetober, 1976. Only machinery ir use or which was recent-
ly incorporated and was in the process of being brought into opera-
tion was considered; plzns for new acquisitions ¢r machinery which
hed not errived st the plant were ignored.
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TABLE N® V. &
Character{sties of Processes and Vintage of Machines.

Argent {ne Technological Profile,1976.

Vintage of Machines Technological Profile
Unit of according to Speed Percentage Shara of Vintages
Prccesses
Measurement 3rd. Lth. Bth.
Average Average Average
3rd. 4th. Sth. Speed % speed % Spued %
I. FIBRE PREPARATION
1. Stripping Kgs/hour 350-800 800-1500 >1500 600 54.55 icaoo 45,45
2. Blending Kgs/hour up to 4000 40005500 >5500 1500 4.72 L6554 95.28
3. Stem cutting Kga/hour up to 500 500-1000 >1000 260 36.8u4 800 63.16
4. Sheet cutting Kgs/hour up to 1500 1500-4000 >4800 800 52.83 2000 47.37
5. Addition of Ingredients Kgs /hour up to 1000 1000-4000 >*u000 425 19.32 3550 80.68
and essences ("casing")
1. MAKING UP
i. Filter making Filter tubes up to 1500 1500-3500 *4Q00 880 67.uB 1650 20.25 4000 12.27
/minute .
2. Making-up of filter and Cigarettes 1000-1800 1800-306G0 >3500 1333 32.82 2150 62.63 3700 4.55%
non-filter cigarettes /minute
III. PACKING
1. Packing Packets of 80-135 135- 250 > 289 120 5.65 158 91.33 450 3.02
20 units
2. Cellophane wrapping Packets of 80-135 135- 230 > 250 . ces 154 74.u3 423 25,587
20 units Integrated w/
3. Baliig Units of 10 up to 55 85 o king and we  81.26 cee 42 18,74
packets cellophane

4. Packing in boxes

wrapping.
~Manual loading -

Source: Drawn up by authors from

data supplied by firms and technical publications.



relative endowment and the prices of the available factors of pro-
duction, etc.

Another introductory aspect which it is necessary to clarify
refers to the criteria used for the classification of machinery
according to vintages. The only significant variable considered
was the speed or Capacity of the machine, in spite of the fact that,
in our opinion, other aspects should be included to enable us to
make a clearer definition of a technological vintage. Among those
not included we can mention: a) degree of integration. It is
possible to distinguish two forms or levels of integration, ome of
which we could call "primitive", consigting of mechanization by
means of conveyor belts, circuits of treys or pneumatic systens
which eliminete manuel handling from one machine to another and
which arpears both in the fibre preparation process and in making
up and packing. The other, which could be called "modern” or "ad-
vanced®; includes the complete integretion of different processes
in a single machine; as an example we can mention the Italian
machine GD model 4350 which carries out the cellephane wrapping and
baling functions in a single unit; and b) level of automation, var-
ticularly everything related to quality control, temperature and
aumidity control, flow checking of raw materials and finished oro-

dvets.

ne have not included these aspects in the description of the
characteristics oI the different “technological vintages" because
of the lack of detailed informastioen and because this report is a
nreliminary study of the subject. W#e intend, in a second stage,
to complement the norms and characteristies which constitute =
technological profile, in order t¢ subsequently make comparisons
between countries in the area, Despite the shoricomings describdbed,
the conclusions we reach form 2 useful sterting peint for the pres-

ent analysis.

In Table V.6, the elements which charstierise the vintages of
machines {speced and capacity), aslready discussed in the section
referring tc the development of the international froantier, are
summarised. It also conteins the share of easch vintage in the
different proceeses, which shapes the profile of the industry in

Argentina 73/.
Before goimg into some outstanding aspects in some detail, it

13 We repeat that the deseription of the industry does not
includie the machinery of kanufacturs de Taobacos Imparciales &.4.,
which 1v instslled in Goye, Corrientes.
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ie necessary to clarify the methodology employed in the preparation
of this table., Taking as an example the 62.63% of 4th vinteage
cigarette making-up machines which have an average output of 2,150
cigarettes per minute, the values were reached in the following wan
the number of the different brands and moda2ls of machine in use in
the factories was weighted according to its effective productive ca-
vacity, and by adding up, sub-totals were then obtained per vintage
so that the percentage (62.63) preresents the proportiom of the
total installed cepacity corresponding to that vintage., The snpeed
of average output (2,150 units), which is the quotient of the sub-
totzls for the number of machiaes, indicates in which section, with-
in the limits which define the vintage, the endowment of eigarette
meking-up machines lies 74/.

A. Concerning product forms, As has been shown in Chapter II, in
Argentina there is evidence of the adovtion of new forms of consump-
tion., Purthermore, as is shown in Table V.7, the demand structure
gives similar proportions to that of the U,S5., with slight varia-
tions., There is a greater predominance in Argentina of consumption
of mature products (90%). There is only some &degree of backwardness
in the product which represenis 4 real advance of the international
frontier: low nicotine cigerettes, although we can hazard & guess
thaet the explanation would be the lack of pressure and legal con-
trols concerning nicotine and tar content, since there is a brand
on the market which fulfiles those conditions and which is not adver
tised.

14/ A vrief numerical example to clarify concepts:

Unite Per Percentage Average
Vintage Praction Share Output
of Time

3rd 10 Hauni KDZ z 1500 013{ min 35,000

-2 AHP 1-%50-12x11C0 2,200

12 17,200 20,7 1,433
4th 20 Holins Hark 8-SEx2300 * 46,000

8 Heuni Gerant 1Bx2000 ° 16,000

28 62,000 74.8 2,214
5¢th _1 Hauni Gerant 4x3700 * 3,700 4.5 3,700

POTAL 82,900  100,0
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TABLE V.7

Comparison of the Share of Cigarette Forms
in the U.3., and Argentine Farkets 1975
(in percentages)

PRODUGCT PORM US4, ARGENTINA
~ 70 mm non-filter 5ed 1.6
- 35 mm non-filter 7.6 0.1
- 85 mm with ordinary acetate
filter £52.8 57.7
- 100 mm with ordinary acetate
filter 25 .4 40.3
- 65 and 100 mn with low ‘
nicotine and tar filter TeT C.1

- 120 mp with ordinary acetate
filter 1.1 -

source: Table V.2 and Sintesis Estadistica Anual, 1979,
Cémara de la Industria del Cigarrillo.

B, Regarding manufaci{uring processes. e now discuss the outstend-
ing aspects of each stage in cigarette manufacture. (See Table V.6

1) In fibre preparztion not all the steps in the process were
¢nonsidered, since they vary from one firm to another, according to
the type of tobacco and cigarette to be made. Only some parts have
veen included which are common to the majority of vnlants and with a
certein degree ¢f relevance to the process as a whole.

A problem of measurement must also be emphasised, since capa-
city as a criterion is linked to the size of the market, which makes
the definition of a 5th vintage a relative matter since this, 28 we
mentioned previously, should also depend on the degree of integra-
tion and automation. Furthermore, at this stage it is feasible to
suit the design ¢f the machinery to0 the varticular cheracteristics
and the diversification of the blends used in each firm which, in
tura, depend on the quantity of brands and the weight of each one in
the totzl amount of tobacco to pe vrocessed.

+hat arisze from the table is that the Argentine industry lies
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between the 3rd and 4tk vintzges, which impliee a lower level in
the quelity of the [ibre thus obiained as far as cut and precise
degree of moisture are concerned. But at the seme time it indicates
2 more intensive use of labor.

L gignificant preportion of the investment carried out in two
firms between 1966 and 1969 went {0 increase the capacity of the
nrocessing plants in the field and to mechanize parts of the fibre
preparation process which previously had bsen carried out by hand.

4 distinguishing characteristic of the machinery in use, as
far as its origin is concerned, is the preponderance of machines
produced in Argentina. In rolling, blending snd addition of ingre-
dients and essences, all the 3rd vintage machines were built domes-
tically., Further, in the operstions which show a greater proportim
of 4th vintage in the installed capacity, the percentage of domesti~
czlly produced machinery is 52% in blending and 50% in casing., Only
in cutting, of both stem and leaf, are all the machines used impor-
ted,

2) In filter making, most of the capacity in use belongs to
the 3rd vintage. Purthermore, 20.25% of the 4th vintage is border-
ing on the lower limit, as is shown by the average speed. The char
acteristics mentioned are determined, to a large extent, by the ex-
istence of a high degree of local sdeptetion in machinery which is
obsolete and used for different functions, as is explained in +the
following chapter.

Ag for the making up of cigarettes, here the 4th vintage pre-
dominates, even though a third of the capacity corresponds to the
3rd and there are machines which have been in operation for between
25 and 45 years. In both cases the average speed is close to the
lower limit and far from the limit with the following vintage. It
is also necessary to clarify the point that the 4,55% which corree-
ponds Yo three 5th vintage machines is being tested, since they
have only recently been installed and it has not been possible to
verify their output. Something which stands out is that two of the
domestic brands, which are leaders in their respective firms, are
largely manufactured with 3Ird vintage making-up machines,

Cne important piece of information is that a possible replace-
ment of 3rd vintage machines by 5th vintage means eliminating 4
making-up machines Tor each one incorporasted, which invelves remov-
ing 4 or 5 workers per shift, if the manual system of tray loading
is used. This is mentioned as informmtion for the later discussion
on criteria for the choice of equipment.

3) The classification of machinery according to capacity and
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speed is a conventionel way of doing i%, difficult to define pre- |
cisely in some cages. This is what happens with the packing end
cellophane wrapping machines in whieh the dividing line between 3rd
and 4th vintages is not so c¢lear, If we modify the limit from

135 %0 160 packets per minute, the proportions vary completely., In
that case, 84,08% of the capacity of the packing process and 63.1%
of the cellophane wrapping process belongs to the 3rd vintage, with
average outputas of 147 and 145 packets respectively. These two
operations are closely related and it is for this reason 'that in
cellophane wrapping the limiting function is the output or speed
of the packing mechines,

In the Argentine case, the middle point of the industry in
packing is represented by one machine: +the AMP 3-79 B-3000, of
which there are 75 out of & total endowment of 94 packing machines,
As far es integration and automation are concerned, there is only
one machine which links three operations of this stage, while
there are others which link only the cellophane wrapping and baling
operations., It akould be made clear that the average speed of 5%th
vintage baling is below the limit imposed on the 3rd vintage be-
cause of the link-up mentioned 75/,

A remarkable aspect of the Argentine market is the lack of
cardboard cigarette peckete (crush-proof boxes), The reasona put
forward by the techniciams and those in charge of product on for
the non-utilization of packing and cellophane wrapping machines of
this type, are based on: high costs and prodlems of quaelity and
homogeneity of the inputs, complexity of maintenance and weight of
of the machines, the latter in relation to the existing buildings
76/ end with regard %o baling in cardboard containers, because it
is not the usual way of marketing.

15/ +#nhile a 3rd vintage baler processes packets of cigarettes
from seversl cellophane wrapping machines, &8 5tk vintage one bales
only the units which have previously been wrapped in c¢ellophzne in
the same machine. That is, in this case too the iimiting function
arises froem the preceding operation or operations within the same
integrated process.

718/ There are various bottlenecks erising from the structure
of the buildings belonging to the firms estsblished in the Federsl
Capital. DBesides being o0ld, they lack sufficient space $to0 allow
for an inecrease in capacity. Neither are they strong enough to
stand very heavy equipment.
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As with fibre preparation, the 81.26% which hms 3rd vintage
baling includes a significant proportion of domestically produced
machines.

Pinally, packing in boxes can be carried oui mechanically,
but this has never been done in the Argentine industry and it is
not proposed to incorporate this precess. In this operation a
single operator per baler is used.

4) In synthesis, the average age of the machines ig between
20 and 5 years in the processes using older equipment and 5 years
in those which use recently manufzctured machinery., The fact that
the equipment has veen incorporsted recently does not mean we cen
speak of the latest vintage or of automation; on the contrary, des
pite veing, in general, new, they do not incorporate the most ad-
vanced technology, so that the averazge technological age is even
greater than that mentioned previously (machines made and incor-
porated during this decade but which represent z 3Ird or 4th vintage
technolegy) .

A finel note concerning the degree of mechanizetiion and auto-
mation which involves less labor, or a shift of lesbor. In Table
V.8, some of the most important operations carried out manually in
four manufacturing eastablishments are sef{ out. In objective terms,
it corroborates the statements of the vprevious paragreph regarding
the modernity of %the machinery in use and the non-employment of
completely integrated equipment.

5) The conclusions drawn from the analysis of the profile of
technology in Argentina, oblige us to make some comment2 on the
actions of the multinationsl corporations regarding choice between
labor or capital intensive technologies and regarding the modernity
of these technologies.

There are many texts or studies which express the opinion that
multinational corporations, in their expansion throughout the worl,
utilize the technology sppropriate to conditions of high labor
costs existing in the countries of origin esnd the size of their
markets 77/.

11/ This hypcthesis appears in a large number of works, For
some of the best discussions, see Richard J, Barnet and Ronald E.
Miller, Global Reach: The Power of Kultinational Corporations,
Simon & Shuster, New York, 1974, pp.167-79 and Miguel S. Wionczek,

Inversién y Tecnologis extrenjers en Américe Latina, B3, Joequin
Mortiz, Mexico, 1971, pp.31-32.
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TABLE V.8

Operations Carried Qut Manually in Cigarette Pactories
Number of
Operation Factories

- Loading tobacco processing line ¢

- Feeding eigarette making-up machines
with fibre 2

- Loading trays with filters
- Loading trays with cigarettes 4 (a)

- Transporting trays of filters to
cigarette meking-up machines 4

= Transporting traye of cigareties to
packing meschines

(=)
- Loading cellophane wrapping machines

- Ingpecting packets of cigarettes

2
1
4
~ Iransporting vackets 4o balers 1
- Loading balers with packets 2

4

- Packing boxes with carions

(a) In one firm there are two systems, one mechanized and
the other manual, but most of the operation is done
by hand.

source: Drawn up by the authors.

#hat we have established about the Argentine cigsrefte in-
dustry contradicts this general assertion, since even though ex-
ternal norms of consumption have been adopted, the predominant
process technology is not the most modern, nor have all the opera-
tions which were carried out manually prior to the eairy of inter-
national firms been antomasted.

This poses a guestion: to what extent is this industry an
exception t0 the usual behavior? The study of other sectors of
production would allow the truth of sach a theory to be verified,
and comparisons between countries, within each industry, would
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allow the factors which affect the choice of a2 particular technolo-
gy to be isolated.

In the Argentine cese it is also necesssry to bear in mind thut
the multinational corvorations which entered the market in the
1960’8 did so by acquiring sharee in Argentine firms and not by
instelling new manufscturing establishments, PFurthermore, during
the last ten years there have been a number of different economic
policies which have influenced the sector, All these reasons for
svecific behavior are considered in the following chapter,
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¥I. ECONOHIC AND TECHNOLOGICAL PERFORMANCE OF THE INDUSTRY

In the preceding chapters, & description of the industry has
been given, covering aspects of cigasrette supply and demand, of
the production charateristics and of the state of technology. It
is appropriate, at this point, to investigate the economic and
technological criteria applied by the firms when making their de-
cisions, thus attempting to answer a number of guestions posed in
the course of the vaper.

e have seen that consuner preference moved rapidly in the
direction of patterns assimilated from overseas, not only with re-
gard to cigarette forms but also with regard to brands. These
variations in demand for the product reflected imitative norme and
The accompanying foreign takeover of the sector.

On the other hand, the productivity of the labor feetor, in an
industry which stands out as being relatively non-~labor intensive,
nas reached an uoper limit which hae remzined unchanged during
recent years, )

The technological aspect of vroduction.shows very special cha-
acteristics in relation to the backwardness observed in the manu-
facturing processes, expressed in average age, modernity and auto-
‘mation oi machinery.

All these special aspects of the Argentine cigarette indusiry
- are due to inherent characteristics of the sector snd to particulsm
conditions. Therefore, the analysis of emtrepreneurial resnonse
to the conditions in which cigarette manufacture and marketing had
10 be carried out has been divided into two parts.

In the part on economic behavior we synthesize the main char-
acteristics of the industry and the different reactions of firms %o
general economic conditions and to the incentives or restrictions
on investment, Under the heading of technological behavior we ana-
lyze the causes of the present state of technology, considering
separately engineering capacity and norms for choice of machinery.

l. Zconomic Jehavior

In the previocus chapter, the present state of technology in
the sector with regard to manufacturing processes was described.
Comparing this picture with that of the international frontier, a
considerable lag can be observed. There may be two reasons for
this lag on the part of industry: first, a deliberate attitude
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oy the firms, ss the result of a specific entrepreneurizl behavior
and secondly, as the result of a number of restrictions which made
zreater progress impossible, A combination of the two is, of caurse
not impossible.

This obliges us, first of all, %o sketch out certsin norms of
entrepreneurial behavior which have been prectised in the indusiry
and, secondly, %to analyZe the kind of restrictions the sector had
tofface and which influenced this behavior, In this section, we
try to explain these two guestions, '

The cigerette industry has a number of specific characteris-
tice which we must mention:

a) Product differentistion is the essential charascteristic of
the industry and advertising the chief instirument used %o this end.

b} There are no technological entry barriers, since, ss was
analyzed earlier, the equipment is extremely divisible. There are,
however, barriers arising from large sczsle sales promotion costs,
which we c¢an call "introductory gales costs”, which can be absorbed
into the fixed costs 78/.

¢) The sector shows a high degree of concentration. It is
made up of only five firms and one of them controls about 40% of

total sales 79/,

d) Prices are determined according to the rules of full cost
pricing. Onece the rate of profit has been fixed, it tends to re-
main constant and be considered the normel or minimum rete. This
fact, together with the kinked demand curve theory, would explain
the rigidity of the sector’s nrices 80/.

e) The overall demand for cigarettes is relatively elastic
with respect %¢ orice. Price reductions or rises in the level of
real incomes are reflected in an increase in sales., However,
there is & limit bvelow which sales do not drop.

18/ See P. Sylos Labini, Oligopolio regreso técnico,
Ediciones Oikos-~Tau, Barcelona, 1965, pp.6S5-72 and F. M. Scherer,
Industrisl Merket Structure and Ecomomic Performance, Rand McNelly
& Company, Chicage 1971, pp.35-100.

7S/ The case of the cigarette industry corresponde to a
differentiated oligopoly with high concentration, which Sylos
Labini defines aes a mixed oligopoly. See op, cit., pp.27-28.

80/ P. M. Scherer, op. cit., Ch. 13.
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) There are groups of cigerette brande into which those which
have the seme cheracteristics fall (example: “Americen Blend"
cigareites, 85 mm lonz, filter, domestie brand), and which ere
usually given the secue vrice. The cross elasticity of demand with
respect to price, within a group, is positive 81/.

g) The cost structure of the indusiry reveals that the biggest
share corresponds t0 "other raw materials® (31.6%), follewing it in
order of imvorvance “tobacco® (18.4%), ®*labor® (13.6%) and “"edver-
tising® (6.3»), the remaining 30.1% being the gross margin to cover

~

repayments, profits and any other miner coste o2/.

The entry of foreign firms into the Argentine market breaks
the existing stability and, therefore, modifies its structure, Be-
fore this hevoened the market showed a certain degree of stability,
with the undisputed leadershiy of = firm which covered 40% of sales
(Cfa Hobleze de Tabacos S. Aa)9 while the remaindser shared the other
60%. Later on, compstition between the Tirms in the mctor incresses
since the new firms (especially Philip Herris) tried to capiure -
ag 18 logical - a larger share of the mnarket, while Nobleza tried
to keep 1ts market leadership.

The first impace of %his sharpening of the rivalry between
firms - ziven the possibilities for expansion offered by the Argen-
tine markey% = wes @-streng increase in total sales. These increesed
vetween 1667 and 1975 at-an average annual rate of 4.5, although 1t
1s pogsible to pick out two periods: Vvetween 1967 and 1970 the

hrust came from sdvertising, while from 1971 greater weight can ®
attributed to ths reductien in relative prices.

The rise in edvertising costs could be abaserbed in & price wsn
since in both cacseas the reguli iz a reduction in the profit mergin

81, Iu the cmuelyeis the eregs elssticity of demand for diff-
erent kinds ef cigarette with respect to income vzriastions iz not
considercd. Thie case represents the change of group, bscause of
the chongoe in the consumsr’s real inconme,

82/ Tne coet structure, which wes obteinsd by averaging the
last fow vears, was caleulated fvrom the factory priee; that i, it
does ot include domestic taxes, the Pomdo Especial de Tabaeco, nor
distribution costs. The heading "other rew moterials® covers
paper aposls for clemrettes, ecetate for filters, alunimium foil,
cellophame, eigaretie pockets, boxesm,; sH¢.
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per unit¢ g}/o

In 1869, advertieing costs per packet increase by almost three
times over those of 1965, and then begin to fall. This sharp in-
crease in advertising costs ~ gs & result ¢f the greater competi-
tion between firms - does not only increase the industry’s %totel
sales, but'modifies the share of the market held by eech firm, In
this respect, Hassali{n & Celasco shows the grestest dynsmism, sine
from occupying S5th place in 1966, with less than 10%, it reachee
2nd place -in 1975, with nearly 20%.

There are seversl reasons for this strong expansion by Massa-
lin & Celasco. It is not the result of 2z greater shere in adver-
tising costs, since this firm only undertakes 14% of the total in
the industry between 1967 and 1969. However, this firm is the one
which launches most international brands on to the market (7 out o
a total of 13}, while the remaining firmes produce & maximum of two
out of a greater number of dbrands, Thus, the launching af well
known brands reduced the sige of this initial expenditure 84/.

A second fact which would explain this greater dynamism is->
that market expansion occurs by méans of an increase in sales of
light tobacco oigarettes and Massalin & Celasco produce this type
exclusively, =0 that it can be mrgued that it also reaped benefit
from the expansion of the market in itself 85/,

In contrast, Imparciales and Particular lose some of their
market share, since they specialize in dark tobacco cigareties.
The two remaining firms - Noblega and Picceardo - keep their res-
pective proportions.

The relative reduction in prices which begins to appear from
1568 was the other variable which allowed an expansion in sales.
From that year, prices fell steadily and in 1975 reached & level

83/ According to Scherer, there seems to be a positive rela-
tion between the degree of concentration and the amount speni on
advertising costs. See op, cit., Ch. 14.

84/ The international brands had been introduced between 194
end 1967 through smuggling, so that the introductory period had al-
ready been completed,

85/ Advertising of a brand does net only promote that brand,
but aleo consumption of the product. Thus, the persuasion exercisd
by one firm benefits the rest. OSee Scherer, op., cit., pp.334=37.
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32.5% lower than that of 1968. This was the result of the price
control pelicy which was imposed on the industry, chiefiy from
1970, bamsed on the effect of cigmrettes on the cost of the aversage
family basket,

Both advertising costs and the fall in the relative uwrice of
cigarettes - although they contributed to market expansion - had
negative effects of the firms’ onrofit margin per unit. In faect,
while advertising costs normally representsd 6% of the cost, in
1969 they rose to about 18%, which meant reducing the gross margin
ver unit by aore than a third.

For thet resson the firms decide to make an agreement to sus-
pend advertising on radio, television anéd in the cinema, an agree-
ment ratified by the State by means of sn Executive decree; the
latter thus becomes the arbiter over competition between the firms.

However, the fall in cigarette prices - as a result of state
control - continued %o exert downward pressure on the profit margin
per unit, But at the same time i} ecresked an additionsl problem
for the firms, since they could not stop supplying the market, be-
cause that implied losing their share in it.

In this way, the firms in the sector, in order to reestablish
their profit ratz:, had the alternative of ettempting to reduce
their direct costs, In this respect, the most important group is
made up of "other raw materials". The components of this group are
closely connected with the presentation of the product, so that ay
deterioration in this area meanaz risking losing market presence.

Gn the other hend, it is almost impossible t0 exert &ny pressure
on the prices of these inputs, since they are either imported or
made by sectors which ere themselves concentrated 86/.

Another important section of the cost - tobmecco - wes in part
able %0 reverse the fall in profit margin., By the creation of the
fondo Especiasl del Tabaco (F.E.T.) in 1967, the cost of this input
was reduced by about 50%, since the difference is paid to the pro-
ducer through the Pund. This allowed the gross mergin per unit,
plus advertising, =t constant vslues, to maintein the same level
until 1969, but from that year it begins to fall slowly 87/.

66/ ror exanmple, the acetate for ii.ters is imporied und
the cigarette peper is manufactured locally by a single firm,

QZ/ The F,2,T7, is financed by means of z tax on each pucket
cigarettes,but pays no Jomestic tames., Therefore,an lncrease in

o
the rice of cigereittes via the Z.7.7, imnlizs a lower iax raturn.
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Anotner way of reducing coets is by mezns of the laber com-
sonent, not 2%t the level of remuneration, which is established
outside the firm, but with regard to its replacement by machinery,
In this case, the cost-benefit anslyeis and technical reasons must
be conasidered, Bven though it can be zrgued that, in the period in
question, labor costs were not a component orn which pressure has
been sxerted in order t¢ increase operationsl profit, it is nece-
ssery to make a more detailed study of the return on invesiment in
machinery invelved in relocstion of lazbor, despite the fatt that
it has a low share in manuf=cturing costs.

The firms in the sector, therefore, were faced with a situa-
tion in which the rate of nrofit was velow its normal level and
declining, with no possibility of further reducing their direct
costs, with striet price control and self-regulation of advertising

costs 88/.

Nevertheless, the firms’ nroduct differentiation policy is not
only & problem of demand manipulation., On the supply side it im-
noses the need to present goods of good quzlity, the launching of
new forme and/or brands and the ability to supply an expanding mam
ket in order not to lose its share in if%,.

The preceding elements are tonnected to the investment and
technological policy of the firms, At times of intense rivelry
between firms (as is the period 1967-1975), these elements play an
important role, Thus, the firms in the sector fzced an extireme
paradox: <fierce competition between themselves by means of differ-
entiated vroducts with an expanding market, but with a profit mar-
gin below normsl end declining., That is, 2 strong incentive to ipe
vest, but on the other hand, the severe restriction constituted by
the rate of profis.

A number of further restrictions must be added to what has
already been indicated. One of them refers to the difficulties
the firme encountered in importing mechinery, as a result of the

88/ An alternative - not anslyzed in this report - is that
exployed by the pharmaceuticel industry in the face of a similar
gituetion. It consiste of launching new high-prices dbrands, as &
way of evading state control., In the case of the cigmrette indus-
try, this variation is reetricted by the fact that the new product
nust fi{ into the existing price bands. For an analyeis of pro~
duct differentiating behavior in the Argentine pharmaceutical indue

try, see Jorge M, Katz, Oligopolio, firmas nscionales y empresas
maltinascionales, Siglo Veintiuno, June, 1974.
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balance of payments problems faced by the country. This becomes
more serious in the last few years and not only implieg restric-
tions on imports, but also dearer finaneial costs.

Another kind of vrestriction is that connected with the coun-
try’s general political and economic situstion, from 1970, The
prospect in view from that year and confirmed in 1972, of the re-
turn of a Peronist goverument, created great uncertzinty with re-
gard 10 the conditions in whieh industry would have to operate.
Thus, the situation created by the political process set in motion
in 1970, influenced the sector’s investments 89/.

2. Technologicel Behavior

The present state of {echnology in the Argentine cigerette
industry is the result of a number of faetors which have all com-
bined to determine z particular approsch to technologicel deci-

sions,

We stated in Chapter V that, although the industry lies at the
internationsal frontier as far es products are concerned; with re-
gard to¢ manufacturing procegses the average technological age is
fairly high and in genersl the machinery used is not highly auto-
mated. It was 2iso stated that the link between processes and
productis depends on the return on the factors of production and on
the availability of qualified technical personnel.

We consider that in countries where the cost of skilled labor
is low, there in only e possibility of adaptation to local factor
endowment with regard to the capital or labor intensive alterna-
tives, and therefore with regard to how modern the machinery used
is, when there is a developed engineering cepacity. This allows,
furthermore, the application of certain norms and criteria for the
choice of machinery.

a) Engineering Capacity

In this first report we make sn eminently descriptive analysis
of engineering capacity, as a result of visits to the manufacturirg
nlantse and of conversations with the production managers.

Qg/' ~he retraction in investment was &8 generalized phenomenon
and not peculiar to this industry only.
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We must point out that in this sector technical capecity
appeers in three different fields:

1) Domestic Manufacture of Mechinery and This may be the
result of exact copying of imported designs and/or plans or of
domestic designs, In turn, meanufacturing may e carried out by
supvliers or internally, within the firm itself, As a finsl clari-
ficetion, a machine is defined as "domestically produced® when
most 0 its components have not been importsd.

In Table VI.1 a list of domestically produced machinery and
link-up systems which are used in the different stages of ciger-
ette production in Argentinsg is set out as an example,.

The largest number is found in the fibre preparation area.
There is great diversity between firms with respect %o production
lines; each factory has its own design for todbacco treatment, with
different processes and machinery make classification and compari-
son difficult; therefore, it is important to consider the %able
as an illustration only.

As we said, part ¢of the machinery is s more or less close
copy of imported models, This is the case with the rolling mills,
the blending silos, some feeders, cellophane wrapping machines and
beling mechines. WNevertheless, another important proportion is
of domestic design, either by the cigarette firms themselves or in
¢ollaboration with domestic machinery manufacturers. These desigrme
are most often seen in vacuum changers, washers, treatment cylin-
ders, dryers, casing cylinders and in the mechanical link-up eystem
of the packing machines with the cellophane wrapping machines and
of the latter with the balers.

Two firms have built filter making machines from old cigarette
making-up maechines, using the benches of the latter %o mount acetate
feeders to produce the filter tubes. The reconditioning and the
way all these parts are combined is so ingenious that the resulting
machine could be considered domestically produced. However, we have
decided to classify them as examples of adaptive tasks, because
their component parts are imported.

It ia slso worth pointing out the manufecture of parts in the
firms themselves 90/, which shows confidence in the technical per
sonnel. An important piece of information is thet, for machines

80/ Some firms have begun to export perts, eome inputs
(essences) and quality control machines t0 other Latin American
countries,
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TABLE N° VI.1

List of domestically produced Machinery

Processes and Operaticns

Humber of
Firms
using them

II.

11,

Iv,

VI.

Fibre Preparation

Vacuum Chamber

Tobacco Washers

Treatment Cylinders

Rolling Mills

Blending Sileos

Feeders (for silos, cylinders, cutters,
dryers, etc.)

Cutters

Dryers (pre-drying, Burley dryers, etc.)

Casing Cylinders (essences, molasses}

Box depositing of Tobacco Fibre

Feeding Systems (pneumatic or bucks)

Filter Production
Filter Makers

Cigarette Production
Cigarette Makers

Packing

Packing Machines

Link-up System of Packing and Cellophane-
Wrapping Machines

Cellophane Wrapping

Cellophane Wrapping Machines

Link-up System of Cellophane Wrapping and
Baling Machines

Baling

Baling Machines

E = LS A e
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Source: Drawn up by the authors from data supplied by the Companies.



from & to 10 years old, delivery for parts from the factory, msde
to order, is six monihs.,

2} Adsptatione and Improvements d#e must clerify the sense in whim

each of these terms is used. The adaptations made 1o new machinery
ere based on local conditions or the industriel plant; that is,
they are related to the training and use of lsbor, adapted %o in~
puts and raw materials, to the availgbility of space and link-up
to sections or parts of the production process, etc, The improve-
ments, on the other hand, mry be quantitative, when they involve
modifications in the speed of 9persiion or extension of the useful
life of the machine; and glso gualitative, which are those improve-
ments which raise the quality of the final product or make possible
the production of new forms.

Table V1.2 contains a eummary of modificetions and adaptatiase
made to exiesting machinery; it does not ¢leim to be an exhsustive
or detailed list of all the improvements and changes which firms
have carried out in this sec¢tor. There are surely many more. As
has been indicated in the text, the variety and quelity of the
modifications made are truly admirable, showing s gZreat engineer-
ing capacity and very inventive techniocues. Xore exhaustive re-
ssarch into sdapiive technological change in cigarette faciories
requires a much deeper analysis of each adaptation and/or improve-
ment in the mechindry, ineluding the technical and/or economic
reasons for them.

From the adantations and imvrovemenis referred %o it is poss-
ible to point out some which are up to international standard be-
cause of their importance. Thus, for example, the manufacture of
the 120 mm cigmrette with 3rd vintage (see Teble V.5) machinery by
three firms involves improvementis in all the machines which carry
out the making-up and packing processee, Another example is the
joining of two and three 4th vintage packing machines to a machine
of the most recent vintage, which links up the cellopbane wrapping
and baling procegses. According to statements by the firm itself
it is 2 unioue case in the world, which recuired only the collabo-
ration of the foreign manufacturer for the design of a distributim
lung.

3) Repsirs and kaintenance The special characteristics of thise
third manifestation of engineering capacity can be partly deduced
from some inferences, since it has not been possible to go into
them in detail for %this preliminary report.

I% would be importent to compare the resulis of the different
maintenance policies applied. Some firms opt for taking machines
sut of preduction, after using them {0 their limi¢, to carry out e
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TABLE VI.?

Principal Adsptations and Improvements to Imported Kachinery

PROCESS AND OPERATIOHNS Humber of Firus
Anish Have
Carried Them Qut

I. Pibre Preparation
- Kodification of vacuum chaabers

(injectors) 2
- BHodification to wet stem treat-

ment machinery 1
- kodification of dryers (for

3urley tobmcco, pre-drying, etc.) 1

- Adaptation to cutters for domes-

ticelly produced fibre (change of

gearing to cut stems instead of

leaf, remaking of parts) 3
- Modification of feeders (for

cutters, for blending silos, for

dryersa) 4
- Improvement of mechinery for
fibre puffing 1

I11. Filter Production
~ Adaptation and modification of o0ld
- cigarette makers to produce acetate
filter-tubes e
- Adapntation and modification of old
cigarette makers to produce filter
tips 1
- Improvements to machines %o produce
filter-tubes for 120 mm cigarettes
(with 2 smaller diameter) 3

1II. Cigarette Making-up
-~ Adaptztions and improvements in the

fibre feeding systems (tires, buckets) 2
- fiodifications t0 combine making-up
and filter machines of different makes 2

- Improvements in meking-up machines
to increase efficiency and/or speed
(chenging of blsdes, pulpers, teasels, en) 4
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Teble VI.2 {continued)

-~ Improvemenis t¢ making-up andg
filter machines to produce 120 mm
cigarettes (change of blades, pads,

oulpers, gears, etc,) 3
- kodifications in filter machines for
different-sized filters 4

IV, Packing
- siodifications t¢o machinery for
120 mm cigarettes (chzypges in tray-
feeding system, packets, etc,) 3
Improvements in packing machines for
100 wm cigezreties with a smaller
diameter 1
Inprovements to o0ld machinery to
increase speed {with or without
adaptation kit) 2
Adavtation to yacking machines for
link-up systems with cellophsane
wranping and baling machines 4

V., Cellophane .rapping
- Innrovements to machines to take
120 mm cigarettes 3
- bodificetions to cellophane wravping
machines to improve speed and/or pro-
.Guet ouslity {changes of thermostat,
heat plates, adhesive applicators, et) 4
- Adaptations to join 2 or 3 packing
machines to latest model machinery for
cellophane wrapping and baling 1

VIi. Baling
- Improvements and reconditioning of
2ld machinery for longer and/or
smaller diameter cigarettes 4
- Adaptation of baling machines for
automatic link-up systems with
cellophane wrapping machines 2

ource: Drawn up by authors from data supplied by the firms,
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complete service. Others, on tne other hand, prefer to carry out
veriodic preventive maintenaznce. 3Zach of the options has & differ-
ent effect on the general operation of the factory and on the possi
bility of extending working hours or including a new shift.

The fact that machines built over threse or four decades ago
can still be seen in operation, for which there zre no original
spare veérts, since these gre no longer manufaciured, ovresupposes
a coryrect maintenance policy and the know-how to carry ouf repeairs

Another aspect which stande out is that machinery well known
for its defective design, or prototype machinery, should be opera-
ting in Argentine industry asccording to technical stendards. This
is the case with the filter machines, PA 7 zand MAX 211, and the
vacking machines Hauni EKDW,

From all the voints mentioned, 1t is possible to deduce that
technological ability, together with the human factor is a vital
and determining factor in the present state of %technology in Ar-
gentina. It mede possible the vproduction of forms of the product
which are close to the international frontier, with s machinery
endownent of two or three vintages earlier.

b) Patterns in the Choice of Machinery

vith respect to the acguisition of machinery, we can pose &
nunber of ocuestions which may help %o define different levels of
apalysis: were used or new machines incorporated by the equipment
policies effected?; why did entrepreneurs not replace machines with
2 degree of technological lag by modernm, automated equipment?; did
criteriz of a technical nature or of economic profitsbility prewil?

By snswering these ocuestions, we shall try to dissect these
problems in some kind of order.

iith regard to the age of the machinery bought, the neo-claess-
ical theoretical srguments. insist on the convenience, for countries
with low wages, of purchese and use of second hand machinery 91/.
Objectively, this is not what happerned in Argentina; on the contray,
almest z2ll the machinery which increased production capacity during
the last ten yvears was new,

91/ M. A, M. Smith, "“Iinternational Trade in Second-Hand Ma-
chines®, Journal of Development Rconomics, Vel, 1, N¢ 3, December,
1974, pp.261-278.
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This is directly linked to the second cuestion, which concerms
the replacement policy and tre degree of nmodernity of the new
machines, ZEmpirically, a policy of grzdusl, steady modernization
can be observed in the sector; nevertheless, it comes under the
generael behavior of edaptation 1o reliative fzctor endowment st the
domestic level, This can be seen from twoe points of view, since
these inclusions have been carried out teo satisfy the objective of
expansion of imstalled capacity, because of market demands and/or
those arising from the firm’s develooment, bacause of replacement
of machines or processes due to complete, 2s opposed to simoly
technological, obsolescence; that is, the useful life of the ma-
chinee has been prolonged to the limit which allows it to coniinue
produciion,

To justify this kind of behavior, we shall follow in vart the
reasoning employed by Faul Jtrassman in an imporiant texton techno-
logiczl change gg/. This author asks if there is a preference oy
firme for their own 0ld equipment over replacement by apparently
vetter second hand machines.

*Perhaps the answer is that the macanines ere their own school
of learning. As they become older, the workers become more
experienced in maintenance methods., They face problems stzge
by stage, and are not faced with all the problems at once.

At the point when the machines have become 0ld, they are
completely familiar and the knowledge of the history of eech
one 18 a good substitute for the broad knowledge of all the
problems which may affect them. There is economy in the
development and use of skills, the idle capacity of the human
cepitel is maintesined et a minimum®, 93/

In relation to investment in machinery of the most recent vin-
tage or of integrated processes of production, there is agreement
regarding the technical advantages of these processes, such a8
homogeneity of raw materials and finished products, electronic con-
trol of the quality and weight of the cigarettes, reduction and re-
eycling of waste, etc. In the Argentine case, we can find the ans-
wer %o this aspect in the equipment policies actuslly applied,
where i% can be seen %that intermediate solutions have been adopted,
since even in the most moderm machinery not all the accessories
which involve complete automation and a parallel process of dis-

92/ W. Paul Stressman, Technological Change and Economic
Development. The Manufacturing Experience of Mexico and Puerto

Rico, Cornell University Press, Ithace, New York, 1968,

93/ Strassman, op. cit., pp.213-14,
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missal of labor are included. e can menitien as significant ex-
amples: +the process of picking up the cigarettes expelled by the
making-up machine and putting them on treys, which is cerried out
mgnually and for which, when machines which double the speed of
production have beenm incorporated, an additional worker is employed
instead of using the automatic cascade process. Another example is
the packing of cartons, which is earried out by a man and not by =
machine (see Table V.8).

This may well indicate & deliberste techmoleogical choice,
which becomes an ealternative, since the machinery may be recently
manufactured and even incorporate & technology similar to that used
in countries with high salaries, but the distinguishing charaderis-
tic.lies in the degree of mechanization or sutomation, which cleardy
shows us different requirements or a dispensing with labor 34/.

I% is possible to give another example regarding two machines
in general use in the Argentine cigarette industry. In the packing
nrocess, the AMF-3-79 B-3000, which represents 80% of the total
stock invelved in this process, ig 2 new machine which all firms
have been introducing snnusally, from 1965 to the present time.

This packing machine incorporates a technology which was developed
from 1950 onwards and whose basic design has not been radically
altered, With resvect to the degree of mechanizstion, it is rela-
tively labor intensive in this country. In the case of the meking
up of cigarettes, the same relations between variables are found
in the Hauni Garant IB and Molins Mark 8 machines, which number 46
out of an endowment of 134 cigarette making-up machines,

Even when criteria like those set out so far have been spplied,
it is necessary to clarify that other aspects inherent in the manu-
facturing establishments and in the nature of the inputs have had
their effect and have influenced the orientation in the choice of
mechinery.

Je only mention those of greatest relevance to the Argentine

94/ Strassman’s study includes, besides the factors used, Uis
third element: level of mechanizeation. In this study it is shown
that, in 1960, the degree of mechanization in the United States
parent companies of various industrial sector s was much higher then
in 70 subsidiaries located in Latin America. While, as far as age
of machinery and technolegical modernity were concerned, they were
fairly similar, although there was a slight superiority in the

country of origin. Op. ecit., p.2ll.
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industry:

i) The state of the dbuildings and their geographical location,
The age of the plants prevents itheir vhysicel expansien
for purposes of adding new equipment ené the incorporation
of very heavy machinery (this ie the case of the machine
which packs cigarettes in cardboard packeis). On the
other hand, the location of the {actories in residentiml
areas o0f the Federal Capitsl limite their possibilities
of working three shifts.

ii) Quality and homogeneiiy of inputs, This is one of the
esgential requiremenis of high output and technologically
compley ecuipment and which is not generally complied with
as far as the quslity of the inputs supplied from outside
the firm =sre concerned (imported acetste for filters,
domestically produced paper for cigareties, ete.)

In short, we can state that the criteria adopted with regard
to the incorvoration of new machinery has influenced the technology
prevailing in the cigerette menufacturing plants, since, slthough
there has been a certain amount of replacement, a general replace-
ment -6f machinery of one or two previous vintages has not teken
vlace, nor has there been s wholesale and indiscriminate incorpora
tion of completely automated production processes,

A1l this would tend to confirm the opinions sketehed out by
Strassman on profitability and the acouisition of mechinery, both
new and used. This author considers, in this respect, that the
decisions on equipment pwrchase are the resulti of an “economic
calculation", at times pessimistic or incomplete, but in no way
the result of the so-called prejudices that it is only possible to
acouire the most moderm machinery or imitate the use of the tech-
nology applied in the most "advanced" countries, ignoring locel
conditions,

The technical picture drawn for the Argentine cigarette in-
dustry, the result of a technologicel behavior which had to adjust
to the conditions and restrictions seffecting investment, was made
vossible by what we could call the "necessary condition" of the
behavior referred to: the engineering capacity on which the in-
dustry counts.

This raises two guestions: what would have been the techno-
logical picture if this engineering capacity had not existed? And
secondly, what modifications may the given picture undergo, should
the restrictions on investment be removed? The firset question ig
difficult to answer, However, we could suggest that probably one
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of the consequences would have been, with respect to the products,.
that the manufacturing plants would not have been able teo reach
the intermstional technological frontier.

The second question is no easier to answer, If the conditime
which influenced the economic and technological behavior of the
firmg during the oeriod analyzed were %o chenge, a modification of
the firms’ behavior is to be expected. But, even if there is an
acceleration in the process of incorporation of new equipment and
machinery, they will not fail to take into account the degree to
which the technology to be incorporated is labor intensive.

In this case, it would be extremely important to make calcula-
tions t0 determine the economic viability of replacing machinery
and labor with more automated and productive equipment. To do this,
one must use indicators such as the rate of return on investment,
which may be influenced by the planning horizon of the firms in
the sector, since the lower degree of uncertainty involved in the
oligopelic behavior of supply 2llows the higher capital costs
associated with more advanced technologies to be repaid during a
longer period of time.

Thus, there are oppoesite alternatives for the choice of tech-
nologies, which may succeed in modifying the picture we have ob-
served. It is difficult to predict whether a clearly economic cri-
terion will prevzil, or an engineering perspective or an inter-
mediate solution like that adopted up to now., The characteristics
which define the two extreme options are synthesized in the follow-

ing paragraph:

"The entrepreneurial choice of technology sppears to be in-
fluenced by two objective functions, which in low-wage
countries usually come into c¢conflict. The first objective,
that of "economic mzn", is %o reduce costs., This leads him
to a relatively labor intensive production process. On the
other hand, the objective of "engineering man" tends towards
a more sophisticated and ajtomated technology. «hen competi-
tion based on prices is normal, the objectives of “economic
man® seem to prevail over those of “"engineering man", Howewn
when the firm has 2 monopolistic advantage there is less
pressure to reduce costs in order to survive, which makes it
pos=sible to achieve the gims of "engineering man® and take
the firm to a technological level which is more advanced than
thaet whieh the “economic man® would have chosen®™., 95/

95/ Louis 7, iells, Jr,, "Bconomic and Zngineering kan: Choice
0T Tecnnology in = Low-wage Country", Public Policy, Yol. XXI, 1973,
Pp.537-33.
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