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No Cheers for Petrochumlcils

Navid Morawetz:®

Like several other Latin American countries, Coleimbia began to
| deve.op her owvn petrochemicals industry in the 1960s5. This development .-
was ¢ continuation cf the import substitution policics begun after
the Great Depression. “he first phase of iaport sub citutfoun,
produccion of "light" consuyor goods, was wore or 1o conpleted
| by the 1950s. By the mid 196Ys domestic production nad been sub-
| stituted for foports din wany "middle raoge' pradocin g well (paper
| and paper products, some chemicals and metal manuleeiures) s Ihis
eft only heavier: more capiici=intenslve dnduwiryics, iveind. s
netrochemicals, o5 candidates for further import substitnt fan.

Ovar 100 widlion Jollars wese dnvested in petrochor vesin in G ianbis
in the 1940« and anotner 320 million dollirs is vchedulast to be

| invested duriag the 1970s,1/ Comparable sums were aleo slated to

| he dnvested dr petrochenicals in the other countriow ol the medaon

Greong-=Ghila, Peva, Levador and Bulivia, In Colenbin potroctiandcnle
f an seueinvad e nghlnnent fincnee and support bhan any othicy indus=trial
wple, in 1260 clienienls and patrochemuieal

| sactar fn the 19805, For dus
varticipated L0 percent in the portfolio of the larscor governmuut
tdnsteicel developnicnt apency (Tazcituto du rorcpie tndustrand) aod
recaived 25 percont of all eredits and rcfinnnrin“r sreated by the
geverunent's Private Investment Yund (Fondo dn Luversions Deivedas),

| in spice of the faect that {4 gencrated only 8 pur cent Gioindusivial

| production and ewployneat. This paver anaiyzes the Calirien putros
zhnnj""a Ipdustry drom an evnnomic viewpolnt, Qo ariny Sl g
orojected fotusie petrochinicals invastments with ot sl A T L a1t
< (3 -

[

|

| wsos 0f Lhe same funds in labor-intensive cwnori-orivatia dndustrics:
| - - .

| dothing, foctwear, wouden furniture, textiice, siasn anidita teEnd

soma matul wnﬂufacture%. 1t is assumed thvoughout the pancye thot

maolth_ is relatively scarce in Co-aabiu"-cltarly, 1f capital vare
bundent the sonelusifong could well be diffcrvent. Gna eritevia uead
. 1

wahing the comperdison arw divect and dnuirse! (Rt ISHAROAL SR O B
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Dircct and indirect employment and linkapes

Like all Latin American countrizs, Colomhin suffors from o scvere
unemploynient problem. In the late 1960s, there were more than twice
is many peoplsz unciployed (700,000) as there vers enployed in the
whole of manufacturing industry (300,000) (Table 1). Turthermore,
dt loast as far as menufacturing emplovment wes concerned, the
situatieon was deteriovating as time went on. Euployment in manu-
facturing industry grew at less than 0.3 percent per Janiium firom
1962 to 19459, far behird population growth of over 3 rercaint per
annum. Heavy investments din petrochemicals in the 19G0s did Lothing
VL toeg tee Colembian unemployment problem; on the contrary, Lhey
eayavatad v, Daspdtieinvostments of over 100 million Jdoilars in
Haurivatives of petroleum and coal' (petrocliemicals and ol ol iniug)
Tai U ) e e )] ”‘l'"‘-'l, tatal o ll]?lOl‘p’anﬂL dn the soclor o el ]'_\'
decreesvd by 200 pordons An the sane perim!."_/ In at Jicast coe
netrockeaicals plant owned and opeirated by the povermant, vach Jub
erensted venubred ol o wl) Mo dollary of flsed Tuvestment, Oy
averape, S took thirty=nine chousand dollars ol Slecd inventment
to credate 2 job v petrochamfcals, twenty tines motd than in Inbor:
intensive industry (Table 2)., In othm sords, for each 100 million
dollavs dinvested in petrochemicals dn Colombii, sond 2oh0U porsons
are epnloved, vhile investment of the same 100 millicn in labor-
irlon e ancustries would ercate 50,000 joha. ‘The direct uncup lovient
orviatal as Arscenty ol (nvestinz 100fmillion doldure in petrochosicals
ja therssare anapr 47,500 persons, or more than 15 percent of total
CRdorie: Sk ata Gt aahilosson t o/

kL UG RS ayiumi, surely petrochemical. creates nore
judireey gnnicrment than clothing, footwear, vooden furniture, otc,
Yot abioil. sn Siucrzasc dun olothing producticn stimdlates the
L od qesctles amd ores cotton, both relatively labors
fnlenain ol ingd a5 of scewine machines, loomid,  etc. A dnoroane in
shiveneagasianiatinulatestuisslaathor and cattie industrica, and
also Ui srofuatiion ol shaee pachinery. On the cther B, qnl fnereita
in notroshemicals output atimnlates oil relining and erude oil
pedeher of which vses nuch labov.  Fo can uge tho
spz-output tablo to quantify approxiwately tho nucher
obs created by o given investment in o particular sector.
cdpslation of the inverse off the Input-cutis.. e lis
an iavestment of 100 million dollars in "dorivatives
\ auna ccal!! creaces fewer than 1,006 jous inditectly
v economy, compared with 102,000, 30,000 and 49,00
cysatad by an investment of the same masnituda in
r and wooden furniture respactively. '
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textlles, etc. To the extent that high protection is prranted to
user industries to enable them to absorbh dncreasced rav materfal coster,
high cost production ef petrochemicals contributas to rabsing the
general cost structure of national manufacturing lusustuy. but wheue
the user industry is a potential exporter, ucLuh‘_ygg{|_ql1ugn§;bgL3uL
may nc created as well., Take the case af the Colombian textile
industry. Despite the fact that syuthetic textilus ave subject to
much dehs striugent import quotas in the developud ¢ countries Lhan
cotton textiles, and that synthetic textiles are of greater vallc
per sduale )‘lu than cotton tuxtiles, Colombia exporied almest sold tly
cotton tewtilos in the late 14960s and early (1970s--about 20 mlllluu
dollars worth per vear. The chief causc of this anomalous situatiun

G oLhat the cumesticelly pruduced synthecic [ibvs vhiich tesitile
rroduccrs were forcod to purciiase were over \rnvod bv up to 120 po1towr"
Ihis iu Lurn was partly duc tu excessive protuction pis Wbl to tl
(subsidiaries of foreipn) firvins producing svnthetic fibres, and partly
to the hizh cost of Colombian petrochemlcals producis uscd to
Ut SIS i en . umdn s thia U Calitmbiia e ot B Gap o1 Ly i,
100 midlion ¢ollars worth of synthetde textiles per aninu, uhnlﬁymﬁnt
10 the folonnlan texbidl fifdesLry: couldibaiineresiiny i e MO
thousand neérsens, or almost Jfive parcent of total Colerbian indus r;tl
enpioymunt, if texrile producers were pormitted to buy thely raw
paterigis ag world prices.7/

Toreisn Gacuas s carned cad oivad

The picture is no mure fivorable ford petrothoiiitial SRS

foreign exchange earned apd saved. In Colombia in the 195Us aud 'uUs,
¢ earncd anu seved for a given [iacd fnvestrent v cu

avo Ames ng arect i labor-intensive industoioem as in
p“tTQFn‘L .'15 (Table 2). 1t iz true that vxperts as a purccntdgs
of torel sales were higher in petrochemicals thean in labor-intensive
indie ey, HC"e?or, it iq not legitimate to look only at foreign
ned without looling also at foroiun cuciacas SN
€41 ewnort performance ol put Jnlnu.icn1s wainly

Toonl. al

foreign Cuch g

]ﬂ' PRt 1)

QN EIRETH G
PhEanws VL SUGCRERY
1Lf}c.ls Lhe facl thal once Lthe tanks, pipss and cauldiwns liave boci

s s fiall cost ol hroducing pet i, T“TirﬁT' sy IR oV

e be profitably sold at very low P e TR S T
snee of Celombian labor-intensive indnstries
Lins acainst exporting which is jutroauced by

ane Lhe pvervalued exohange rate

waee o and lcconemie | hi gl

e hroaden B furnitivre GO USSR ke sty piod et

Ty ot wlose tolwordd s ie s ba i,
cei patrocihamicals are on o anerane A5 Lo SU purcinl

vt i smoorts (lable 2). Overvcicang i Gadiontiii
B LR R R S e AL G FIEAH o h s S R A
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to buiww Jarge amounts of capital from government agencies at

asubisidized interest rates.,

Second, until the early 1970s, the

special petvolour exchange rate system (“tasa petrolera') kept

petroleun prices artifically low.
1971 suggested that abolition of the speci

8/

Preliminary estimates made in
"tasa parerolera’ would

* ba
al o

raize the price of petvechemicals products by from 5 to 30 percent.
Fhea account
intercst vate:, the "true" degree of coverpricing in Colombien petro-
chemicals may be closer to 75 than te 50 percent.

is also taken of the subsidy via artificially low

Vhile licensing and prohibition of imports explain lhiow such
overpricing can continue, the cause of the overpricing Tles largely
in the small size of Colombiun petrochemicals plants by wvorld

staudards.

invortauce

W

fived capital

are

Averase §ixaed
capital cost
of predueing
one ten/vear

of outpue

Columbian
unit capital
costa

Unit carital
coats in
developed
countried

than Colombian plants producing the same produet (Talle 3). Civen the
A7 aconcmies of acnle in the petrochemicar fuduntry. the
cost of producing one ton/year of output (a Colenbia
on average s!x times greater than in a typical world
plact (Table 3 and Fig 1) .2/
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orld petrochemical plants are on auvdraee iive Liees Iareer
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This is not only the case for historical data; it is Jikely to remain
truc alsc at ledast in the necar future. The Colombian projects which
were in the planning stages in 1971 did not differ significantly

in terms of size relative to typical world size from those built
previousls

According to The Economist's (1970) authoritative survey of the
petrochenicals industry, the worldwide trend tovards construction of
larger and more costly plants is likely to continue at Jeast flor
some time. Even in the late 1960s, "a fair sized ethiylene cracker. o
cost U.5. 315C million perhaps. Add in an ammonia piant. and something
of an aromatics complex and ome is quickly up to U.S. $500 million."10/
This swn is almost three times as great as Colombian ncet fixed investmont
in all branches of industry in 1968, and rcprescnts zbout 40 porceat

Coloenhian fross fixed investment of all Ninds in the some voar
(the most recent onc for which data are available).

A counter=argument

Tho bestargunent in faves of petrachamipalypradnctlion iy
Colombia is that although it uses huge quantitics of one scarce
Fadtor, HeaaitalFadi i iuses ionaF o theFabuntiitiis G CRERT G 8
("the onl: unskilled lahurers ifnvolved in a patrochemicals project
are those keeping the place clean'll/) it dous save on the scarce |
factoll panazanienter Many palrochenital sEplaiit i nfCod vttt g sl gt
as simple turn-key operations, and the necds for supervision and
coordination of the workers cmploved are minimal., By conLrast a
labor-intensive exportl-oriented operation usiug similas amouvnts ol
capital to a petrochemicals couplex tould require a proat deal of
expertise in labor force organization, product desicn and quality
control, and in selling the finished product in export markets. In
addition, exports may be confvonted with quatas, tarifin or othor
barriers in the developed countries, problems which inport-cubstituting
petrochemicals producers do not have to facc., these sre very real
problems. Nevertheless, thev have been ovorcome by other loss
developed countries which have used exports oi labor-intensive
products as zn enniue of arowth, There secivs little prasoen Lo assune
that Coleoibia and the other Andean countrics could not do the same.le/

‘hy so much emphasis on petrechemicals?

If the case apainst petrcchemicals is so strenp, cne nisht ask
whv Calozhia and the other Andean countrics have placwd suclhi preat
enphasis on petrochemicals production. A fivast lnpertuul rooson
gearic to he that cven within coveramants, capiral is sopctinos
"

feavned oil

rolativeiy “sector-specific'. The Cﬁie’“iﬁ“ povernnen
company derives a Yarpc surplus from its rafining amd otner op2rationz,
In the absenca of some mechanisn for biD‘O\lno ofif this surplus into
general governmeut reveuues, the company invests it in Jines with
which its manzeers and envineers are familiar. Chenical enpiniors

T R AT R
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know more about producing petrochemicals than about selling wen'
shoes in the United States, and are often heen to put their theoretien
knowledge into practice.

Second, vhile there has been sowe recognition of the need to
promote exrorts, the development policies pursued by the Coleubiun
and other Andean governments have continued on balance to favor -
impert substitution. For exaunle, a Colombion petrochcowicals vproducer
vhose price is 60 percent above the world price is recciving an
cit rulsidy via the taviff and import liccasing systeuw of 60
perrent, Cclombian ewporters, on the other hand, reccive an exnort
subsidy of only 15-20 percent.13/ Producing p\tnochemica]‘ fos the
crartic vovket s therefeve nade more attrociico Lo o iva
entreprenaurs than exporting labor-intensive gnods by the .nriFf—

subsiay slructure

Finally, as noted above, the manasement and marketing prou]vmn _
are easicr solved in petrochemicals than in lobhor-intunsive vupoits,
and labor-velated problems are likely to he foewer. Thie third
factor represents a 'matural advantase' of petrochemicalas hewever,
the first two factors are distortions wvhich could be removed by
changes in government policy.
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- Footnote:

= e . ettt

Part of the research on which this paper is hased was undertalen
while the writer was a menber of the Harvard Luevalopnuil Advisony
Service group attached to the Colombian National ltlanning
Deparcment in 1970-71. T wish to thank Ana Rita CGandenas,
Alcianiro Figuerca, CGonzalo Giralde, MHiuricio Guticrres, Homni
viatehoson. Juan Klein, Fernando Sandoval and Albherto Villate

for hclivnful discussions and for assistance in dalo=pathering.

Departazento Nacional de Plancacion (1969, Anexo Table 1)
reporcs of Andean Group petrochemicals vegotiations.

A nora wenceral approach would be to use social cest-venelit
analyvsis directly. However, data limitafiens miake this
impracticable in the present case. 1t is unlikely that the
results would he qualitatively altered if :uch au approach v
used,

.

D.N.P. (1969, Anexo Table 11).

These eoleulations and al) others in thiu vipay dopare, Lt
that rert of the fixed capital invested in netryechienicals is

by Toreden funds vhich would mot be ovaibabile fu

provic:id

other surncses, ond,y secopd, that workin o eapilalpineds s
greatar in labor-intensive industviss Lhan in pebiochoaicits,
Teliing these two 1atais into account Eai ol it tolo. ) (g e
availeste) wonld w0 tea the coue esndusl peteoene s fei o S (B
BUL o e e Uentne s S S SR S o IR TR Gl s AL G ELES G R i) U
of the capital invasted in petrochamicals de foreivn (Paisle )

and nzse of this areuld have been avatlanle far ovior pivoHes
(an citrene assupption), there would still be at luast ten tines

a3 mean peonde enploved iu labor-intensive incdusifzics g an

putrcehanivals fog o givon domestic fizied invesiin al.

Tuput-cutput table for Colombia, 1966 and Moracts (393, Tahlo 6).

s, with population cne=Ffourth amd G.h.P. one-tind! of
SRS e n o e U S IR ST o o MR H S VG SRR R R O
1

Gt (e 0 B TR SRR 7O p a peAn bR ol iR Sa s s G L

Salal s datdont of it s U RinE tiiel s anwiy e,

Hurcheson (1971).
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11.

12,

13.

n

In petreclemicals, wlhien the size of equipment is Jdoubled jrs
cost dees not double; racvher it rises by the swaller amount
indicared by the tolloving basic type ol cquation:

1
C =K (A/B)”

in which the unknewn cost (C) of an ccuipmont of size A is equal
to the known cost {X) of an equipment of size B muluiplicd by the
ratic of the sizes A/B raised to thbe "b" power. The averape volue
of the evponent '"b" is abeut 0.67. Althoupa tluld-uype procoss
plants involve some high-exponent equipment (pipinug, structural
franes and tovers), the average exponenl scens Lo be loever (about
0.63) Zue primarily to the large amouny of t.nhazn» and the
extensive use o° instruments (whosc cost is not affected by the
gize ¢f the planit). Nelsea (1965, po 1100,

The Fecnomist (1970, p. xii).

The Economist (1970, p. xii).

The 1970s could be a particularly opportwne tire to begin
exporting large quantities of labor-intunsive commoditics to the
U'.¢., Eurone and other world markets: Ltaly and Jdaopan, the
largest two exporters of these types of geoods in the lY6Ls,

are likely to be unable to maintain their dowinance as thedir
living standards {ond lsbor costs) vise vapidly.

Through the Certificado de Abono Tributario (C.A.T.).
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