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INTRODUCTION

Brozil's Second National Development Plan (1975 - 1879), 11 NDP for
short, was published in September; of 1974 es the basic programme for the
government which caeme into office in March 1974,

One of the centrel elements of the strategy proposed in the plen was
the decision to maintain a rapid expansion of the gross domestic product
projected to grow at 10 percent per year between 1974 end 1979, despite
the quadrupling of the oil prices in 1973/74 ond the fact that the industrial
sector in Brozil was working ot full capacity, with some branches showing
signs of overheating. In order to sustain such e high rete of econemic growth
while maintaining external equilibrium, the |l NDP emphasised the need to
change the structure of the economy. -

The preservation of rapid economic growth under deteriorating
international conditions meant that the underlying external adjustment
proposed in the I NDP was based on o medium or long-run strategy. In the
first few years, current account deficits were expected to teke place, and
os result, the net foreign debt would rise. The counterpart of these deficits
would be an inflow of foreign capital (both in the form of loans and direct
investment) which would be used to finance the investment necessary to

implement the desired change in the structure of the economy. This change
would be designed to raise exports and reduce imports" so as to generste in
the medium or long-term sufficient foreign exchange to service the debt and
perhaps, eventually, to. eliminate it.

In point of fact, helped by favoureble changes in the terms of trade,
the current account deficits showed a downward trend between 1974 end
1977, Borrowing in excess of what wes required to finence the current
account deficits in the 1976/78 period led to & rise in Brozil's international
reserves, which reached the impressive figure of US$12 billion (10%) by the
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end of 1578, This  suggests th ;
ot o -
recovered in that period, the ° 1A I wartd ineto marEaly beginning of the adjustment ero=2),
e in
o Ry community showed no On the occesfon of the twentieth anniversery of the 1964 militery

cum-debt strategy. on the other hand, l ' coup, Roberto Campos added:

“..ye have made timid ond inadequote adjustment to the
ol brice increases in 197/g0, the .i first ofl crisfs, with too ombitious programmes in some
st i commodity prices ( sectors {nuclear energy, steel, etc) and without the support

of domestic savings while the morbid presence of the state

eerly 1980
In 1982 lending from the Commercial p i :
virtually Interrupted ang @ chain of anking system was grew”.
: no :
became unabie to roll-over i debtor countries, including Brozil, : i “The refusel to adjust which wes mede possible by the
Bir debts : - ‘
known es the ‘1982 debt crisyg: tnggeﬂng Off whot has become easy access to the eurodollar market s ot the roots of the

In view of thege facts, the collapse of our dreem of becoming a large power 3.

Plausib ;
ity of the 11 Npp underlying , This view, though an extreme one, hes been quite influential ond has

growth-cum-debt strateg
Y, 03 g Yoy of makj
g i e i hk ng the external g fiistient of often been expressed in Brazilien newspapers in a variety of f 41t was
0ck, has b : l
Bol 10 ks % een very much questioned, also put forward in o series of two articles for The Times on how Brozil

spent the foreign loans that left it deep in debt:

"Trying to do too much, too quickly, in the years before
the second oil price rise, led Brazil into its present finencial .
difficulties™®,

could be en ‘Islend of Prosperity’ in 4 seq of recession. From | . ESei
this mirage the Second Nationa)
De
¥hile other count S G !|
718r countries were meking a painfy) adjustment v The principal aim of this peper is to discuss the gro debt
. We )

strotegy set out in the 11 NDP ond adopted in Brezil between 1974 and 1979,
es a way of making the external qdjustment of the economy. The period of
onalysis, however, is extended until 1982 in order to examine some of the
effects of the investment decisions made between 1974 and 1979,

It 1s ergued that, despite the mistekes made by the euthorities in
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accounts in addition to sustainj

to the first of) shock.

In the secong section the

main espects pf the 11 NDP strotegy are first
exemined. We fook at the targ

ets set ip the plan for the expuﬁsion of the

different sectors of the €conomy, for the rate of nccum'ulntiun, for the
oliocation of investment resop

negative aspects of the Il NDP-str‘ategy.

It must be stresgeq that thig Peper does pqy have the Purpose of
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development against
sessing the |1 NDP strategy as o general strategy for
os

all other possible alternatives.



of GRP in 1968 10 24 ¢ in 1970 ang
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“Which allowed o Yery sharp rise in

Fise per annum between 1967

1970 economic
mption-
existing high degree of Spare ¢
Neverthe

9rowth in Brezil could be
led-boom which took adventage of an
Py in industry in the mig-go's®.

chuructansed 83 0 consy

less, investment in fixed

26.0% in 19734, '
‘ However, gne Essential feature of rapid economic expansion in Brozi|
n

this period was {ne exceptionally favourable international condition

Brezil's copacity to import®.
World imports (in Us'golyg

and 1973 cpmpur‘ed to 218 i
(goods~fob~1n US$) responded t

rs) increased 17.5% per year between 1967
n the 1953/1973 period. Brazil's exports
o this upsurge in world trade with o 2463
end 1973, after having been almost stagnant
since 19536

The fact that the v‘oluma (quantit

Y index) of Brnzil's exports more
then doubleg between 1967 and 1973 co

]

capital picked up very ropidly from 21.4%
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exports. As o consequence, the share of menufectures in total exporlt: (1r:
US$) went up from 20.7% in 1967 to 31.3% in 1973. Exports of agricultura
products ealso diversified with coffee loosing its relative 1mp:|r)‘tunce es
other export crops such os soybeans experienced a very sharp rise*’”.

This most vigorous ond continuous rise in export earnings,- not
witnessed in Brozil since the 1920's®, helped to sustain an extruorclmur:
increase in imports. The volume of imports (quentity index) rose 185
between 1967 and 1973 while imports of goods in US dollars increased at
the staggering rate of 27.58 per annum betwen these two years. The import
coefficient {imports of goods end services over GNP) went up from 5.6% in
1967 to 9.6% in 19739 as total imports of goods and services soared from
US$2153 millions in 1967 to US$ BBS? millions in 1973.

As a result of imports being greater than exports, there were
continuous and, since 1969, rising current eccount deficits from 1967 to
1973. This wos made possible by the extreordinery |1qu1d-1tg of the
international capital market!'® which not only supplied Brozil with‘ the
necessary financing for the current account deficits, but allowed Brozil to
increase its international reserves from 108 of total imports in 1968 to
142% of total imports in 1973"1). Consequently, the gross foreign debt rose
from US$3780 millions at the end of 1968 to US$12571.5 millions ot the

" end of 1973, but the net foreign debt (gross foreign debt less internaticnal

serves) increased much more modestly from US$3523 millions to
re
12)
US$6156.5 millions between these two years(2).
It is perhaps important to stress et this point the euphoria which was
generated in some quarters of the society by the so-called ‘economic

jracle’. Government propagenda seemed to have reflected os well as
m %

reinforced the belief of some groups (particulerly emong military men,

government circles, entrepreneurs and middle cless groups) that Brazil was

rapidly becoming a world power. Economic success was likely to have been



Exceptionally  favouraple

conditions
internationa| 1y13), both

domestically  and

fact, despit

€ 6n annual growth-
S5utr gt Srowth-rate of 22.7% of the domestic capital goods

Ween 1970 ang 1973, the volume of imports of copital goods

24.7% per year in the some period1®).

5 h:h::r:::e. although Brazil's current acc_nunt deficits in this perigg

A5 ¥ rge, be explained by the very high rates of economic growtp
8 somewhat liberal approach to im)

structural nature of Brazil's unbalanced

increaseq

ports?) 14 gpems that the

e

intermediate goudsr sector, but also to the relatively small size of the
copital goods sector ond of @ number of essential intermediate goods
industries. '

If the rising trend in Brozi I's current account deficits in 1969/73
was already on indication that a sizeable current account deficit was to be
expected in 1974, even if the terms of trade was to remain constant et the
rather favourable level of 1970, assuming no change in policy end in the
growth pattern of the economy, the first oil shock drastically nggmvated

that prospect. .
" As a result of a rising use of oil per unit of output and of an aimost

. . stagnant domestic production of oil, imports of crude oil over domestic

consumption (ignoring stock chenges) increased from 618 in 1968 to B0Z in
1973. New discoveries of oil in Brazil were roughly equal to the emount
extracted so that the level of known oil reserves remained nearly constant
from 1968 to 1971, showing a declining tendency thereafter. In point of
fact, because oil production from the known oil reserves onshore was
falling end bound to continue Lo fall due to exhaustion, and bearing in mind

the ineviteble lag between oil discovery end production, the short run

- prospects of the domestic oil supply in Brazil were not good at all, even

after the offshore oil reserves became known in 1974.

What the enalysis in this section suggests is that by 1974 Brezil's
imports had become quite price inelastic in the short run and, given thet
the first oil shock led to both e drestic contraction in the economic
expansion of the advenced economies end a fall in the volume of world trade,
it would have been extremely difficult for Brazil to have significantly
increased the rate of growth of the volume of exports, even if domestic
absorption in Brezil was also to fall sharply. As demand in the advanced
economies was declining competition for external markets must have been .

substantially intensified.



» €O and refrigerators ond start

aluminium, fertilizers or ships. 1t wou)

difhcu“‘ ﬂesp“e the usual d be also

shape of the availability envelope curves {.e. the

wff=

(2) The 11 NDP Strotegy

(2.1) Economic Growth, Accumuletion, Domestic and Foreign Savings

Central to the Il NDP strategy waos the decision to maintein a rapid
expension of the gross domestic product, projected to grow at 10 percent
per year between 1974 and 1979. Nevertheless, the Il NDP reccgnised the
difficulties, under the circunstences, in sustaining such & high rate of
economit grovsth:

“The government is aware of the difficulty of
maintaining retes of growth of the order of 10 percent from
1975 onyrards, mainly in viev of the fact that the industrial
sector has reached full utilizetion of capacity and due to the
problems related to the energy crisis, the shortage of raw
materials and their effects on the balance of payments.

Consequently, it will be necessary to keep a fiexible
attitude, assessing year by yeer the results uchieved in
order to meke the proper adjustments. Nevertheless, the
option of sustaining a high rate of growth was taken as a
besic policy, since for a country which is still building up
its entrepreneurship and industrial structure, a set back
could mean a violent shock for its menagerial organization
and for the viability of its national development™!).

In order to sustain such o high rate of economic growth, while
maintaining extemul‘equilibrium, the 11 NDP emphesised the need to chenge
the structure of the economy.

"It is undeniable that from now on to grow et 10 percent
with the some supply and demand structure of the previous

phase would be difficult end not very retional. The reascns



economic situation=2).

Soon after ftg Publication

the I NDP st|
and Molan™

. They correctly pointed gyt

that it wag unrealistic to project
into the future, rather mechnnicnlly, th

€ excellent growtp performance of

the previous Years, since that Yf8S a grosg underestimatjon of the frictions

¥hich were bound to toke pPlace in the p

e beneficial effect on the Brazilian
economy. .

“Prior to the 1929/3¢ cris
In 1973/24, the Brazilian ec
- considerable

13, 83 opposed to the situstion
0nomy was stagnant and with
idle capacity ip he industrial sector, and it
¥as that which permyyyeq the resumption of economic
growth despite the difficulties related to the importation of
cepital goods. Furthermore, the present import substitytjgn

strategy requires inputs, particularly technology ang skilled
lebour, whose interna) 8UPPIY i3 inelast

1cin the short and
medium term=6)

It should be stressed that the criticisms of Abrey ang Malan focussed
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¥ target and what
on the inconsistency between the very high growth rote Irgund e
th ghtly saw es the necessary edjustment in the suppg m
ey ri

(7)
structures of the economy*’’.

In order to echieve a 10 percent annual growth rate in 1.!1:i 19140/;2
P estimated that the gross fixed capital formation

WLy Itl I:z percent per yeor, thus remaining constant ot roughly 25
also grow o :
e hows the breek down of planned growth rates by

Nic (ﬁ;": )n;:o‘:‘ding tothe 11 NDP, economic grovrth would continue
il ,i dustriel sector end, in particular, by manufscturing
el t:eth:;'ntes of growth in these sectors would be only stightiy
L:Zj:?h:::: tc:;ieved in the 1970/ f9?4 period, which had benef:.?i :tr;:

] ble international conditions and the rise in the u :

e gl jgriculture was projected to be slightly faster, while
y Impmng.l Gm:a::tr:: :tg was to be .;;Iightlg slower than it had been in the
in the service
g i genr:;e observed that the rates of growth actually echieved in
the 19;;;:: ::::od were well below the terget rates. Nr{nethel;e;:; ittos::t;(:
be emphasised that the actual rotes of growth remained c

b y

r i = l 2

ent
avings rose from 22.8 perc
the rate of domestic s

this period. Moreover,

- 974/79
5/66 to 23.4 percent in 1967/73 and to 25.3 percent in the 1
in 196 :

0s
(9, This is in sharp contrast with the views expressed by Camp
I (10)

(quoted earlier in this paper) and by Furtado''™.



Table (2.1.1): jecti :
)G:I NDP Projections and Actual Results for the Rates of
owt
h by Sectors ang Investment Share in total GDP

(in percentage)

75555 970/74.._1—-___.__,1 974/79—-_.___/
‘ Actual Figures
11 jecti
_ﬁmum(%mpwnd] NDp Projections Actual Figures
Rates of Growth
GDp
e 116 10

Industrial_Output 126 : 5
Manufac, Industry . 127 s i e
Agriculiure 6.7 - 5
s ! ; 6.9

ervices 12,00 9.0/ =
-Share of the Grosy 25.3(2) s o
Fixed Capital Formation < e

in GDP (at 1975 prices)

SOURCES : 11 NDP
and Contag Nacionais do Brasil, IBRE/FGV, 1984
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(2.2) Allocation of Investment Resources

The 11 NDP investment strategy moy be said to have been bosed on
three mejor priority ereas: (i) import substitution in the copitel goods
industry ond in the basic input sector; (ii) import substitution in energy; and
(iii) infra-structure deveto'pmen't in transportation, communicetions end
other sectors. A cursory exomination of teble {2.2.1) can provide some ideo
about the planned investment effort in these areas.

The share of investment in the basic industries (which comprise both
the capital goods industries end the basic input industries) would bs,
according to the Il NDP, significantly increased compared to its average in
1970/74'", with lerge rises in the rﬁetal working industry and chemicais.
The planned rise in the ‘share of investment in these industries is even more
impressive when it is realized that there hed elready been 8 tremendous
increase in this share between 1970 end 1974, perticularly in the metel
working industry, mechanical engingering, electricals and chemicals.

The share of investment in both ofl end electricity were literally
expected to double. As fer as investment in trensportation is concerned,

there was to be @ reallocation of investment resources from highweys to

" raflways end shipping®. The share of investment in communications would

also rise significantly.
Therefore, underlying this strategy there were two major aims: (i) to

increese the capacity of production of tradeabies (with emphasis on both
intermediote goods, including energy resources™, end copital goods); and

(i) to change the demand structure of the economy towerds higher

_consumption of electricity. This would be done through the realiccotion of

resources towerds industries which were intensive in consumption of

electricity (such as the metal working, paper and cellulose industries) end



Table (2.2.1) : Investments by Seclors as a Percentage of the Gross Fixed Capital Formation (in R)

1975/1979
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1979

1978

1977

1976

1975
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Ports(incl. Waterways) 0

~Transportation
Railways
Shipping
Highways
Airports

Others(incl UrbanTran) 0

28

3.1

42 38

3.8 3.5

3.1

44 31

26

19

(S)
6)

—Communications

NOTES : (1) Based on 1975 prices; (2) Excluding investments made under ‘contracts of risk’ which amounted to US$132 millions between 1976 and

; (4) Investment in infra-structure anly, by the federal,stste and municipal governments;

(5) Including investments in underqround systems (Sao Paulo and Rio), in pipelines end in urban transport by the state and municipal

1979; (3)including investments by Nuclebrés

SP,Helro RJ,ECT and Telebrés.

governments; (6} Including investments by ECT and Telebras,
SOURCES : Contas Nacionais do Brasil - IBRE/FGV, 1984; Il NDP; Indusirial Census, 1970 and 1975; Industrigl Surveys - FIBGE, 1972 to 1979;

Anudrio Estatistico dos Transportes; Fstatisticas Econdmicas do Governo Estadual e Municipal - FIBGE; Empreses Telefdnicas - FIBGE;

Annual Reports of Petrobras Elatrobrds Nuclebrds RFFSA,FEPASA,CVRD SUNAMAM,DNER Metro

" estimated to rise from US$ 8 billion {1

-15-

through o programme of electrification of the existing railways, the use of
electricity in the new railwoy and underground projects end the
electrification of the rural _nrens“”. In foct, the importence of
hydroelectricity os @ substitute for imported sources of energy permits us

to treat electricity as a tradeable good in the Brazilian context.
Now, when we look et the actual results achieved in 1975/79 in table

(2.2.1), it is clear that they tended to be below the Il NDP projections’™,
except in roilways and highways. However, it should be noted that in all
sectors in which the share of investment was expected to incresse, and
therefore should be considered the 11 KDP priorities, did so, except in the
transport equipment indusiry and in chemicals, though even in these
industries the shares of investment were kept above the levels observed in
1970%).

Therefore, it could be soid that not only the overall rote of

accumulation was higher then expected but thet the desired direction of the

reallocation of resources waes, by ond large, successfully achieved.

(2.3) The Balance of Payments

ports of goods (in nominel US dollars) were
0% in 1974 to US$ 20 billion in 1979,
s would rise et @

On the external front, ex

thus increasing ot 208 per yeort,while imports of good

rote "slightly less than that™? in the seme period.

Given that a large current eccount deficit in 1974 was already

e the 11 NDP was worked out, the implication of the
th of exports end imports wes en accumulated

predictable at the tim

projected rates of grow 7
current account deficit of over US$ 30 billion in the period between 1974

and 1979, However, as Abreu and Malan pointed out, the {1 NDP did not give

any hint as to how such large current account deficits would be finenced via
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8ystem in crisjg or 1o shake

d economies or to f
rust|
underdeveloped countries ' ik

Necessity of access b
develnplng countries to tpe fi e e

Stetes in order to finance those
Final| , the

L y I NDP stated some guidelines for the current eccount

Cits and forejgn indebtedness(®).

(i) the former woulg pe
capital formatjon (9).

nancial centres of Europe and the United
tountries commercial deficits(™.

limited to & meximum of 20% of the gross

payments agoinst unforeseen occidents ip the behavioyr of
International finonctal marketg!n Ao ey o
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{2.4) The Institutional Instruments of the Strategy

The Il NDP stressed its commitment to what it called "a modern
model of market economy” in which “the strategy of development is actively
conducted by the government™". In fact, the 1| NDP pledged to be aiming at
“an equilibrium® between the partl‘cipulinn of the state and of the private
sector in the economy ond between national and foreign enterprises within
the private sector'?, '

However, desﬁite the.pu!iucul lobbies against the state intervention
in the economy, the |1 NDP made cleer the sreas in which responsibility

- would fall with the government.

“In eddition to being responsible for the strategy and
public functions such as securtty, justice, etc., the
government considers the following its own arees of action:
(i)Infro-structure sectors such as energy, transportation
end communications. The production of equipment end
moterials fur -these sectors is, nonetheless, the
responsibility of the private sector; (ii)The areas of social
development (often in conjunction with the private sector)
such as education, health and social services (housing is a
special case since contrecting js the private sector's’
responsibility)<Y,

Bearing in mind the importence of the projected share of the
investments in infra-structure in the total gross fixed cepitel formation
ond the very relevent part which the government was expected to play as a
direct producer, especially in mining and in the steel industry, and in the
financing of enterprises in the capital goods sector and in the basic input
industries“”, it seems clear thet, the authorities rhetoric notwithsiending, -
no reduction in the state intervention was envisaged by the 11 NDP.



conglomerateg merging financiel,

industrial ang services activities; ang (v) dquisition of
0

management capacity(s), echnology end

engineeﬁng from enterpriges insta

lled in the 2
(ii1) to refrain from practices of ¢ N

ontrol of the market and
from the absorption of competitorg=6)

The 11 NDP strategy a1sg aimed ot ¢

and fiscal - with no use of restrictive legislation ond

the st
rules would be maintained”. bility of the

A
S regords the results ectually achieyeq the existing evidence®
suggest
§gests that indeed the share of government fnvestment (including those of
0
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stote-owned enterprises) in the total gross fized copital formation tended
to increase in the 1974/79 period. As to the participation of the national
private entrepreneurship in the economy, to the best of my knowledge, no
clear-cut evidence has yet been produced.

The institutional instruments of the Il NDP strateqy caeme under
attack in Lessa's ex-post analysis of the 197471976 period®. Lessa's main
critical point seems to have been the supposed “feilure of the authoriterian
regime to alter the pattern of industrialization in Brezil<!® which was one
of the main goals of the |l NDP. He argued that the state-owned enterprises,
chosen to be the central agents of the Il NDP, could not “for structurei
reasons, in the downturn of en economic cycle, carry out the strategy='".

Deleys in some investment projects, the government incapscity to
sustain the projected high levels nf aggregate demand and the political
friction between the state and some Brazilian entreprensurs (particularly
from the copital goods sector) were pointed out by Lessa es evidence of the
‘collapse’ of the |1 NDP strategy!!?).

Lessa’s central criticism is rother misleading. It is undenisble that
the military regime was authoritarion. It is beyond any doubt that & major
change in the structure of the economy (or in the pattern of

industrializetion) would inevitably generate political friction among the

 different interests from different sectors of the economy, especially ot o

time when economic growth was slowing down. However, there seems to bs
no reasoning behind the idea that the state-owned enterprises, becouse of
their own nature, could not carry out the strategy. In fact, given the
circunstences, they were quite successful in susteining what, by all

standards, should be considered very high rates of economic growth

. (probably even too high rates), as well as in making fundamental changes in

the structure of the economy, as will be demonstrated in this paper.
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. Table {3.1.1): I1 NDP Projections for the Capital Goods Industry
(3) The Capital Goods Sector an Bost 8

As the projected allocation of investment resources has shown, the

Planned Output  Annual
!
Growth-Rate '
Ii NDP strotegy made cleer it two main priority areas: the energy sector : 1974 1979 (in percentage)
end the basic sector, comprising the capital goods sector and the basic input —Total Output( 103 tonnes) 2000 3400 11.2
industries", ; 12.3
e . Mech Eng &ElecEquip.(10% tonnes) 898 1603 p
e adjustment in the : :
My j conomic structure of Bragzi| Tractors (1000 unities) 44 84 13.8
Yich 13 necessary in view ' :
ey 1rg of the ol crisis and the new Shipbuilding (1000 DWT) 410 1140 227
h e of its industrial deyel " }
elopment implies 1ip great Railway Equipment (103 tonnes) 122 214 11.9
emphasis to the Basic Industries, especially the capital '

- SOURCE: I1 NDP.
goods sector and heavy eletronics as well as the Basic Input

Industrjes, in order to substitute imports and, if possible
0pen up new exports2).

Table (3.1.2) Capital Goods - Domestic Production of Transport Equipments
In the next section the energy sector wil| pe examined. The next two

subsections deal with the impact of the

i Year Ships Locomo- Train Aiplanes Tractors Lorries Buses
investment projects on the - .
structures of production ond demand of the copital goods sector and the ' u_\res " . )
basic input industries, : (103DWT) (unity) (unity) (unity)  (unity)  (unity) (unity)
1970 120.6 11 1808 52 16707 . 38388 4058
(3.1) The Capital Goods Sector - 1971 188.3 60 1935 61 25448 38868 4393

1972 3136 36 1496 67

34549 53557 5230
Table (3.1.1) gives the targets which were set for this sector by the

1973 2605 56 3406 . 111 44211 69202 '6362
1 0P “Tab1eRsi 02 NbE g i e Bkl o e domestic 1974 3204 77 3576 105 S2741 79413 8262
production of capital goods in the transport equipment industry. It can pe 1975 4662 107 5025 279 65666 78688 10126
cbserved that the production of ships in 1979 surpassed itg target. The .

production of all other transport equipment underwent at
expansion until about 1976/77,

1976 7005 106 4479 515 71713

remendous 1977  S116 110 2538 550
' capacities gf

83891 12059
59419 101338 13828
1978 601.0 42 3053 221 55874 86269 14340
1979 14015 47 2513 279 64511 93051 12832

SOURCES: Conjuntura Econdmica, FIBGE, Anuério Estatistico dos Transportes

and Estudos Especiais N2 | IBRE-FGV, 1979,

Suggesting that thej
production were likely to have reached levels ye

Output, however, has tended to decline since then gg a result of a fall in
demand. '
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s in these
The import Substitution ang export promotion effort
indusy,

rise in the
ries cen pe seen in table (3.1.3). Note that a very sharp

B¢ Gggocn

. | £ 4 58

export oefficient of each of these industries can be absewe:w::ﬂ § 2 E% Egg ;gg

09gregated import Coefficient for thegg industries shows qRisar dowgse in E ES 0

trend in thiq Period, except for 1978, dye exclusively to a big incre s i!_ . E% mannn e

imports of sﬁips. In fact, the reflway equipment industry and o § % 23 i

shipbuilding Industry do not shoy 8 cleor trend as regards their imp %E"é;_é e

Coefficientg, 4 ——— : : i ' cnvon ;1::
Yrhen the capiyg §00ds sectgr 4g brokendown into machines 'm rved g 53 o

order ang those ‘maga in serigg' (1) intable (3, 1.4), again it can be absﬂl'\‘rt g j ) P

9 steep rige 4y the expory toefficients, The shc;r'p foll in the 1mpng E §§ S =noiss

Coefficiant of Cepital gopgs ‘made on grgep in the 1969/73 and ‘9?6/?1

Periods, ang yhe Tact {hay this Coefficient remaineg roughly constan

between 1973 ond 197, g

espite the extremely
Markeq Import Substity
Import suhstitutiun in

throughgyt the 1970'g,

Export
Coeff

S or
tion process in this sect

‘in
copital goods produced
Series’ ig poy S0 evident,

Shipbuilding

Import
Coeff.
3
15
9
1
23
10

‘ ital
The serfes of domestje output, importg and exports for the cep
goods Sectqr % 2 whola in tabe (3.1,

Export
Coeff

ort
5) also reveal o rising exp
coefﬁcient, The

—nonaQ
By atees
ES
harply in
import Coefficiany F1Ses 1n 1975 buy falls ?
.19?6/??, Staying then we below the leve

Is of the early 1970's, e
Nsistently demonstrate that

rt
rgone o very significont impol
Mamatje Increage of its exports,

Therefore. the oboye
Capita| §oods

SUbsUtution p

Statisticg co

Export
CoefT.

Sector Brazi) has unde
Mcegg end a ¢

Rallway Equipment Aerospace Industry

Import
Caeff,

(3.2) The Basic Input induslnes

fculture
1 Goods for Agr
nt and Capita
- Transport Equipme
for The Capital Goods Industry - Tra
r
t Coefflcients fo
: Import and Expor
Table (3.1.3) :
Year

exchange rate was used;

- exports)
lon + importls i
% tic product a5ital goo
t coefficient = Imports + (?:l?;:rls in Cr$ FOB except cap
clrentprices; 2) IT:?im;orls were in Cr$ CIF an
tic production;
= exports + domes

&
the annual averag
& whose values were in US$ FOB and

for agricultur

sk 74 0 1979, CIEF and CACEX.
m 19 5
f 1975, Industrial Surveys - FIBGE fro
0 i
: Industrial Census
SOURCES :

NOTES: (1) Coefficlents based on values at
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. der’ and 'in Series
fMicionts of Capital Goods Made ‘on Orde (in perﬂﬂt‘fa) Total
- iowt Capital Goods Export
| Goods ip series’ ¢
Yaar Cam:.at so:cgs on o;::r CﬂP‘I:pD:’L Export L’?ﬁ‘:’; :nt Coefficient
CU:FE?;GM Caefficignt Cosfficient  Cogfficignt Co .
43
1969 557 31 314
1970 331 43 247 43
1971 481 46
1972 508 53 e
1973 40.1 23 291 :
1974 398 30 270 7.0 S0 ;-3
1975 402 32 279 .88 %4 K
1976 403 5.1 228 18 2492 o
1977 ° 323 46 - 214 . 124 ey s
1978 79 6.9 205 43 %1 ! i
1979 291 107 248 18.7 o 21.
1980 37, 159 249 231 .
SOURCES: Politica Industrlal 9 Expor:

1,1983
on g0 Manuratyrages 9o Brasil, F6v/Banco Mungla

165 11,15 ang 20) and Cacgy.

Table (3 S): Ralesal’Growlh of Qutpy ut, Exp

orts ang Import ang Export Cosfficients
of the Capila) Goods |p, Ndustry Y (in per reentages) -

ased on Quantity indoxgs - - base year £ 1970)
L Ralss of Gegwiy Import Export
Domestje Exports Coefficigny Coefficlent
Outpyt 5

1970 24 3.0

1973 127 9.1 279 29

1972 209 420 294 34

1973 356 200 25,0 3.0

1974 157 1045 288 53

1975 5.1 247 321 6.3

197 149 04 234 55

g7 =45 40.8 19.7 8.1
1975 59 280 210 9.7
. 1979 57 RN 190 121

1989 66 28% 199 146

1981 187 114 220 201

1982 -109 =272 19.2 16.4

1933 202 16 173 19.0
NOTES: (1) Bomesy Houtin 1g70 Sarng 1981) or Mot gog Bonslli (1976); .

(2) Exporte Nd impop N 1970 ca)q, ated fropm, ™ valugs i N US$ FOG by using the averag
Bkchange Fale (sa)y Price fqp. Mports and p Purchasg price for exports)
SOURCES. Co.-»juntura 0
e Centrg)
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th of output wers
d, although the actuel rates of dg rr::her then the rotes
industry s concerned, warga bl yeny higves tic output of both
not as high as plenned, thej period™. Actual n:lcmes*»me3 of production
EHECEd, 1T '9?0/7;9?9 outmoatched the c.upﬂc metal only), on the
aluminium end zinc in) Production of copper (pnm:!;:} wes 63 1.hnu3€m.tj
projected for that year®. until 1982 but output ,m rojected in the Il NOP
other hand, did not -:;: the capacity of production p
onnes, thus greater etic elastomers
:or 1979. ducts, but sulphuric ecid, syn::’gher than those
For all the other pro t,:-rates of output were In point of fact,
ond ammonia, the actual 9':3:1; — pr-cuiuf:till:;-3 the copacity of
projected by the Il NDP mnut included simply bez:uﬂl output), but the
synthetic elostomers are underestimated (below :wos only 6% below the
production in 1974 wns. Iy achieved since outpu noted that both for
terget for 1979 was cem:n gor. It should also beher than the projected
Gapecity plenned for “::al E::utput I 1970 i DG | th
iizers ond poper ac steel on the
::Z::fi“!! PR ?:Blrr‘le domestic pmduC:::d ?:\ table (3.2.2).
The impect of the .-13:8 of this industry s depi efficient of rolled
Import end export coefficien henomenal. The 1mport_‘: 1974, dropped then
ndeed, this impact s quite :)4 1% in 1970 to 39.3% mgBS- The figures for
steel, having increased fmn: 1;.3?9 and only 1.0% in 174 7.3 in 1979 and
continuously to reach 35% ;53 in 1970, 53.8% in lgd ; downward trend
flot rolled products were l,; exports of steel showe from then onwards,
only 0.9% in 1983. Althoug roduction until tg?ﬁf??;,g the early eighties,
relatively to the domestic :nul rotes of growth ond, domestic output.
e¥ports experienced phenom uite éubstuntlul sh,ﬁm mrwe in ferroalloys and
they alreody accounted for a q ffect and the export d ficant falls in the
The import SUbsmu”to nmee (3.2.3). Note thot signi
refractories ere shown in te



Table (3.2.1): Basic Input Industries - 1 NDP Projectlons and Actual Figures
1 NDP Planned

Year
-Industries

.SteeldMetal Working
steel Ingots
flat-rolled steel (1)
non-flat ralled steel (2)
aluminium (3)
copper (3}
2inc (3)

Chemicals
sulphuric acld
caustic soda
chlorine
fertilizers
thermoplastic resins
artificial&synthetic fibers
synthetic elastomers
detergent
ethylene
ammonia

MNon-metallic interm.goods
cement

celluloge

paper

Actual Qutput
(1000tonnes)

1970

5390
1968
2436

561
147
133
189
101

75
33

9002

685
1136

1974

7507
2923
3402

114
3
31

925
‘214
140
531
344
114
155
269
198
14319

1130
1853

Capacities of Production

(1000tonnes)

Actual Annual
Growth-Rate
(%)
1970/ 1974 1974
8.6 8600
10.4 4100
8.7 4600
' 19.4 120
10
33
13.3 966
9.8 273
1.3 212
295 585
35.8 408
269 176
19.9 144
27
69.0 343
268
13.5 17130
13.3 1547
13.0 2267

1979

22300
13100
8300
190
60
58

3368
700
593

1199

891
253
239

75
718
577

26190
2860
2900

NOTES: (1) Including heavy shapes: (2) Including special steel; (3) Primary metal only.
SOURCES: 1| NDP, Anuirio Estatisiico do Brasil - FIBGE, Consider, Abiquim, Superintendéncla da Borracha, Associag3o Br. de Prod. de Fibras Artificiats

e Sinteticas, Banco do Brasil and \ndustrial Surveys - FIBGE

Planned Annual

Growth-Rate
(%)
1974/1979

28.0 -

20.7
228
15.4
16.9
75
10.7
227
15.9
16.6

as
13.1
5.0

Actual

Cutput

(1000tonnes)

1979

13891
6853
5261

238
[¢]
63

1924
645
587

1533
851
214
224

631
353

24871
2780
2979

Table (3.2.2) : The Steel Industry - rates of growth and import and export coefficients {in percentages)

Year /

Rate of

Domestlic

Cutput

1970
1971 18.3
1972 148
1973 74
1974 -4.8
1975 17.6
1976 10.5
1977 325
1978 15.1
1979 16.8
1980 146
1981 -17.7
1682 8.3
1983 16.5

Actual Annual
Growth-Rate
(%)
1974/1979

13.1
18.6
9.1
159
0.0
15.2

-ezz-

© 158
24.7
332
236
199
13.4

7.6

186
123

108
19.7
100

Flat  Rolled Steel______//___ Non- Flat Rolled Steel o 0 ¢ Tolal Rolled Steel _____/
Growth Import Export  Rateof  Growth Import  Export Rate of  Growth Import Export
Exports Coefficient Coefficient Domeslic  Exports ' Coefficient Coefficient Domestic Exports Coefficient Coefficlent

Output Qutput
15.5 8.4 12.8 18.4 s A 14.1 139
-56.3 206 3.1 8.8 -759 115 4.1 13.1 =706 16.0 36
247.8 17.8 9.4 9.9 706 17.5 6.3 122 142.1 17.2 78
-50.4 30.6 43 " 176 =-35.6 136 3.4 12.7 -44.2 223 39
-73.9 535 1.2 8.3 6.3 206 3.0 23 -41.1 38.1 22
38.7 339 1.4 4.2 -55.2 13.8 13 9.9 -33.8 242 1.3
=-14.0 17.7 1.1 9.1 119.1 8.0 26 9.7 55.6 12.7 19
-59.5 1.9 03 1.2 101.0 4.8 5.1 15.6 58.6 8.7 26
893.3 6.7 29 16.4 84.5 45 8.1 15.1 139.2 57 54
198.7 4.4 74 9.9 105 22 8.1 14.1 63.3 3.4 7.3
67.2 4.4 10.8 3.8 -37.9 3.0 49 9.6 16.0 348 8.2
40 76 13.6 -5.4 176.7 34 142 -12.4 49.0 6.0 139
81.7 3.0 228 -6.4 -4.0 1.8 146 1.3 40.2 2.4 19.2
1141 0.9 415 0.5 114.4 1.2 28.5 6.7 114.2 1.0 37.8

NOTE : Based on volumes in tonnes

SOURCE : Anuério Estatistico do Brasil - FIBGE , several issues, and Consider.

-qze-
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Tabl : |
0 (323): Ferroalloys ang Refractories (jn percentages)

Ferroal)
Y —— oys
becd e of lmpor‘{ E /. Refractories ———/
Growthof  Copfr. c)ml Rate of  Import  Export
Domestic 3 . Growthof  Coeff.  CoefT.
1970 Output Domestic
19 62 Output:
19;; 371 189 ;;7 y
1973 TR e 51 ‘
1974 g; 5.1 260
1975 s 75 20.1 t 8.4
1976 29 237 253 -
1977 :gg 09 283 1.8 93 74
1978 R 6.1 310 a7 75 5.9
1979 ; 12 365 -8.1 6.1 93
1980 L) e 341 6.2 438 10.1
1931 2RO AL | 30s 158 8.3 19.1
1552 &2 20 556 24.1 7.8 129
: ué??“ 3'2 0.4 07 =236 149 r;.g
 Based on volymeg . 02 60.4 -236 10.1 22.
CE :cmsmm_n:.cmm‘ ~7.1 5.1 17.1
Tabl ! ]
8(3.2.9) ; Hon-Ferroys Metals (i Percantages)
Iges
/. 3
~——— Alumip|
Year Rata of il
1 i / ;
Growth o énpor[ Export m Copper I— Zinc /
Domestic oefT, CoefT, Grawth of m;l Export  Rate of Import Export
1974 Cutput Domestc ald Cosff.  Growlhof  Coeff. Coeff.
1978 504 e Output Domestic
1976 :M 40.1 13 722 2 Mitpat 0
L 25.; %0 o =373 0.1 2-5 642 . 0-2
Yogah s B e 15 179 798 8 106 56.3 0.
1979 37337 o A 170008 5 ;-g 337 507 0~;
1980 go 230 34 a2 80.0 e = 213 8'.
YoBih 4 185 e 180 S0E 1 226 497 .
‘g 08 Mz i 185 754 3.0 15.4 433 02
1983 6.1 44 6‘4 -28.6 - 79.2 7.1 218 40.1 03
285 23 5 374 &5 272 154 217 106
Yo / Tt R : 175 04 65 23
& Rataor e <o A 33 19
Browth of E‘:ﬁ:‘ Export / Tin—
Domestjc : Coaff, GrRala of Import f:iP"r"'_L
1974 Qutpyt awthof  Coeff. etk
1975 94 Domestic
1978 27 5 6.1 Output
1977 338 g, 356 03 42-?,
1978 <74 : 30.1 2.7 12 53.
1979 179 g'g 258 -15 08 28.9
(B3 2N R 319 19.7 02 33.9
1981 1017 03 1;6.7 211 04 46.5
198 425 : 2.0 8.9 03 46.7
195? 55 ?‘g 21‘2 -13.2 07 43.4
NOTES : Incluging e 120 00 6.0 -114 04 63.4
SOURCE - cmS?g;;Lfn;ry and S0condary meyg) EO. X 19.4 03 475
Ic UL excluging 50D Imports fop cor- e <
. Or secondary production

/
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import coefficients con be observed after 1974, while tha export
coefficients reveal a quite clear and steep upwerd trend.

As far as the main non-ferrous metals are concerned, Teble (3.2.4)
provides a clear picture. Dramatic import substitution effects occurred in
the aluminium, zinc end silicon industries. In all these three industries,
Brazil was highly dependent upon imports in 1974, Since the early 1980's in
the case of aluminium end zinc, ond since 1977, in the case of silicdn,
Brazil has practically become self-sufficient in these metols and has
maneged to place substentisl shares of its domestic production in the
markets abroad, particulerly in the cese of aluminium and silicon®®. The
copper import coefficient remained roughly constent at eround 802 until
1982. The start of production of primary copper by Caraiba Metais in 1983
brought this coefficient down to 40%. Exports of tin fell in 1976/77
relatively to domestic production, but showed & pronounced recovery
thereafter. Imports of tin remeined negligible throughout the 1974/83
period. )

Table (3.2.5) brings out the fact that Brazil has moved from position
of being highly dependent on imports of ceustic soda in the 1870/1974
period to a position of self-sufficiency in the eerly 1980's. This tabie elso
shows the drastic reductions in the import coefficients of fertilizers based
on nitrogen and phosphate.

The picture that emerges from table (3.2.6), which examines the
performance of petrochemicais, is also one in which the retio of imports to
consumption falls drastically (imports of basic products, intermediate
products, thermoplastics resins end synthetic fibers have all becoms
negligible in the early 1980's) end the shares of exports in the domestic
production rises significantly, especially after 1977/76.

Import substitution has elso been very importent in the paper ang

cellulose industries as cen be observed in table (3.2.7). In point of fact



Table (3.2.5) : Caustic Soda and Fertilizers  (In percentages)

Caustic Soda—_./ /i~  _Fertllizera(2) - — _________/

/.
/—Nitrogen Base_____/ /__ Phosphate Base___/
Year Rate of Import Rate of Import Rate of Import
Growth of Coeff. Growth of CoefT, Growth of CoefT,
Domestic 3 Domestic  Domestic
Cuiput Cutput Cutput
1970 52.7 928 594
1971 . 54 526 245.0 75.2 438 .. 54.7
1972 ‘e 27 46.9 275 78.6 19.3 66.9
1973 14.2 46.7 295 67.1 14.8 58.6
1974 49 53.1 263 63.1 ; 16.2 57.7
1975 12,6 43.0 118 60.3 328 493
1976 75 42.1 242 58.4 70.2 319
1977 355 324 155 66.3 248 304
1878 64.4 65 147 62.3 3.8 260
1979 118 29 68 63.7 103 258
1980 7.1 1.7 353 57.7 264 208
1981 98 18 " -89 478 -27.2 128
1982 0.1 0.1 13.8 384 -4.8 86

NOTES : (1) Based on volumes in tonnes; (2) Based on volunes in tonnes of nutrients

SOURCE : Anudrio Estatistico do Brasil - FIBGE, several years.

Table (3.2.6) : Petrochemicals (in percentages)

/__Basic Products—/ /Intermediate Products/ /Thermoplastic Resins_/ /__Synthetic Fibers—/ /_Synthetic Elastomers_s
) 2) 3)

Year Rateof Import Export Ratsof Import Export Rate of Import Export
coeff, growth coeff. coeff. growth coeff. coeff. growth coeff. coeff.

Rale of Import Expori Rate of Import Export
growth coeff, coeff,

growth coeff,
domestic domestic domestic domestic domestic
output output output output output
1970 310 0.0 40.0 0.2 47.0 0.0 224 0.0 179 S.0
1971 99 420 00 258 370 02 272 520 0.0 19.0 154 1.0 36 2641 0.0
43.0 03 267 470 10 456 124 00 210 234 0.5

1972 238 490 00 298
1973 2520 220 0.0 346 440 02 1007 210 20 238 2489 04 328 29.1 0.7

1974 432 140 00 182 410 18 53 350 20 219 216 13 235 207 07
1975 44 70° 00 34 410 06 95 180 20 99 93 17 -170 175 16
1976 256 120 00 115 490 01 245 290 10 235 61 06 276 122 06
1977 147 100 00 272 350 00 66 220 10 32 59 06 145 119 02
1978 70 110 00 473 220 49 129 220 20 125 102 22 95 137 33
1979 486 70 04 316 180 36 507 140 20 189 51 50 86 140 6.1
1980 127 60 14 279 140 42 200 60 40 79 60 48 113 163 54
1981 68 04 83 -896 60 146 93 20 170 -156 S0 123 -105 113 127
1982 52 05 28 254 60 73 126 20 150 294 21 67 293 160 160
1983 449 03 123 82 20 122 205 10 300 267 1.1 96 -233 160 18.1

NOTES : (1) Including ethylene, propsne, butane, benzena, xylens and toluene

(2) They iInclude sixteen Intermediate products
(3) Including polyethylens of high and low density, polystyrene, PVC, and polipropllena.

SOURCES : Abiquim, Aasoclacdo Brasileira de Produlos de Fibras Artificiais e Sintéticaa and Supsrintendéncla da Borracha - MIC.

~egz-
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Brozi! has not only achieved self-sufficiency in cellulose, but has also been
exporting significant shares of the domestic production of both peper ond

cellulose, particulerly since 19?8._

Therefore, as far as the busi_c industries ere concerned, it should be
crucial to export success, so were the investments made in the 1974/79

beyond any doubt that a major import substitution process has teken place
and thet, whilst ‘adjustment’ policies in the 1980's seem to have been
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{41 The Energy Secter

* ;
The ce i :
. meompusmon of consumption of primary energy in Broz!l in the | S
: . 5 COH~OORDOORIZN
o early 1980's 1s displeyed in teble {4.1.1). Note thot in 1973 \ ¢
petroleum g
counted for 42.8% of the totg) consumption of primery energy i |
In Brazil. Althougn this : ARaRRRR
: was pot ° ‘mm h‘gh share bu world Qtﬁndﬂrdsn _g B Cr; g (v‘l R ™~ 8 8 8 e
tmestic production of patrole ;

um 18 1973 supplied enly 208 of totel

censumption, mak
its energy neeg 199 Brez11 quite dependent on petroleum tmports to satisfy E e
impact o Bm::: The quadrupling of oil prices in 1973/74 had o dramatic £ °
from 988 o1 1 8' t:wmt account position a3 imports of crude of! jumped 5
’ ol imports of s
of g%0ds (fab) in 1974 goods {fob) 1n 1973 1o 20.2% of total Imports §.§ S<Zd3JSIIRRST
The Il Npp ard .
. s —
stretegy: regered the SRergy sector es crucial for the success of its 3 o
‘ § 3553535333na
o

"It woutg
——— nol be viebie to grow rapidly without
g the expansion of energy supply, Hence, 1t 1s

enviseged & magey
¥ programm
84 Brotuction eng 1y o & of investments in ofl exploration

]
m“smutmmm,m § 3833335533822
pelroleym replacing fy endence of the energy sector on 3
for coal whih 1 by electricity, as for os possible, end g
. 8 ebundant §p ' ¥
A8 1t weg sgq §
N in sae . >
. Strategy #Ction (2.2) teble (2.2.1) of this paper, the I NDP :
g
a

Table (4.1.1) Consumpticn of Primary Energy In Brazil (in percentagea)

eet REPA P pch e
c P
trensmissgon ond distribyty ety generating (basically hgdroeleclrlcltu). HEIRSTYIREEN
the shale Progremme, th 9. The plen olso mentioned the development of
B . prod % -
ond en incregs in the uge ui ¢ u:ti"' Of alcoho! to be mixed with gesoline, - ] g §§ g gg g g % 3 g g
08l in 'nﬂus . - -
The Substityy ’
on of oleg
Fgh 6 programme of ety for patroleum would teke plocs

Source: Balanca Enerqético Neclonal
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electricity in the new roilway ond underground projects eond the

electrification of the rurg) ereas?. The tremendous expansion projected for

the intensive electricity consuming industries such as the metal working,

chemical, paper and cellulose industries would also tend to raise the share

of electricity in tota energy consumption®, '

also r:::r;:;r::s:nfn:se of hydroelectricity for industrial purposes wos
jor contribution to the import substitution process

and, especial
" p . 1y, to the export drive of the intensive electricity consuming
hdustries in view of the comparative

advanta he low
cost and large ge stemming from t

potential of hydro-power in Brazi 1

Tuble (4.1, ;
1) revesls that the share of petroleum in total consumption

mary energy re
signifi "3 remeined roughly unchanged untit 1976 but has follen very
gnificantly since then. The share of

from 19.0% i 1973 to 25.0g in 1979

digenous sourceg of energy suc

of pri

hydroelectricity has risen steadily
and 1o 26.8% in 1983. The shares of
h as natural ges, stesm coal and suger

ward trend. The share of firewood, 0D

other in

cane have algg shown g Pronounced up

er hand, hag fallen
terms has rigen steadily s

the oth

Quite drestically though consumption in sbsolute
nce 1970),

In the next subsectiong the eng

emphasis agaf r9y sector is examined in more detail,

N is placeg
on Comparing the actyaj results achieved with the

Projections mage in the 11 Npp

{41.1) Petroleum

The results
of the substg
nti
exploration ang Production af Gy TEreee in investment in ol

It can be seen 1y the domaszie " 19731 can e exomined in table {4.1.1.1).
throughout the 1970's. Bagicq) © Production of il remaineg roughly constent
1o the exhaustion of the kn“ 4. two major factors eccount for that: (i) dué
Brezi) fey significant = oi.l Wells onshore, total reserves of oil in

Y between 1970/7, ond 1973/74 and the domestic
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Table (4.1.1.1): Ofl and Natural Gas - Domestic production and reserves

Year

1570
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1952

Domestic Oil Produclion

Onshore (1) Offshore Total
in thousands of cubic meters
9660 26 9686
10118 10118
9399 551 9950
Q317 789° - 10106
9587 978 10565
8685 1601 10286
8690 1315 10005
7429 2227 9656
7123 2514 9637
6627 3301 9928
6544 4346 10890
6959 5811, 12770
7342 8189 15531

Note: (1) Including liquid of natural gas
Sources: FIBGE, Petrobras Annua! Reparts,Balango Enérgético Nacional and Conjuntura Econdmica

Domestic
reserves of
oil

Domestic
production of
nalura! gas

in millions of cubic maters

136
136
126
123
124
125
139
177 -
181
201
213
237
276

Table (4.1.1.2): Structure of Oil Iierlnlng and Consumption of Qil Derivatives
(in percentages basaed on tonnes of petroleum equivalent)

Year

1970
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

Gasoline Fuel-0il
production consumplion  production  consumption
295 30.1 338 31.0
264 28.1 335 31.0
256 26.7 328 313
25.5 257 322 314
24.0 233 322 326
214 212 322 327
208 19.8 318 326
189 18.1 30.6 31.7
16.0 159 30.1 315
16.9 16.3 286 27.1
17.3 15.7 256 238
16.0 14.1 23.1 219

1264
1177
1260
1180
1458
1625
1642
1809
1833
1699
2205
2474
3030

. Diesel
production
226
225
235
237
254
273
27.0
269
30.2
29.2
310
31.6

Table (4.1.1.3): Rates of growth of crude ofl and oil derivatives consumption in Brazil
(compound annual rates In percentages based on values in cublc meters)

Perlod
1970/1973
197371976
1976/1980

- 198071983

Crude Qi1
14.7

" B5
38
=23

Gasollne
12.7
-58
8.7

Source: Balanco Enarqético Nacional - 1984

Fuel-0i!
153
9.3

-148

Diesel
142
124
8.0

Domestic
reserves of
natural gas

26200
26200
26200
25500
26300
25900
34000
39400
44400
45000
52500
60200
72300

consumption
226
220
223
235
247
260
260
265
290
30.6
315
32.7
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production of off onshare dropped continuously until 1980 when it reached o

level 32.3% below the 1970 level; (if) although new discoveries were being

mede offshore, as the sharp rise in oil reserves ofter 1975 demonstrate

{compared tg 1973 reserves doubled before 1982
an inevitable lag between discove
deep offshore wejjg)2)

- see column 5), there is
Ty end productjon of oil {particularly in

Note, however, thot the domestic supply of oil doubled between 1979

an e
4 1983 and the coily average production by the end of 1984 was more thon

t :
hree tltmes higher than the 1979 nvgmgam. It must be stressed that the

invest
Stments meda in oj) exploration in 1974/79 were absolutely essential

in 1979/84,
Dom ,

eslic. Production ang feserves of naturel gas rose much more
Y in this period. Compared to the 19

end was morg than four t
by 1950

for the prodimtion resuits achieveq

ropidl
1980
imes higher by 1984, while reserves doubled

ond were more than three times higher by 1984,

Another important cha
f

ofl re ining profijel4)
- As table (411 i
L g 2) shows, the share of diesel in the

nge in the structure of supply occurred in the

Indeed, Brazi

® 6.2 per yeor between 1973 ond 1979
1
97910 1983 aq o consequence, the import

and fel) -2 2 Gnnuelly from

73 level, production wes up 878 by:
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coefficient of crude oil increased from 80.1% in 1973 to 85.9%8 in 1979,
falling thereafter to 71.8% in 1983 and to 50.0% in 1984 ©),

The observation of the foct that the domestic prices of the main oil
derivatives in Brozil (gasoline,fuel and diesel) did not rise in line with the
import price of crude oil, meesured in domestic currency (by using the
actual exchange rate), after the first oil shock, has led to the argument that
price induced substitution possibilities were undemstimnted“”f ond had

Brazil adopted a more aggressive price policy, consumption of crude oil per

unit of output could have been significently reduced. Although it is very

likely that such en underestimation sctusily occurred?, it is difficult to

' . @ssess how importent the price induced substitution could have been if a

severe drop in economic growth and/or'_a drematic. increase in inflation
were to be avoided. !

It should elso be stressed that consumption of crude ol per unit of
GDP, after having increased 6.9% from 1970 to 1973, was kept below the
1973 level throughout the 1974/1979 period®, and then, in 198071983, it
dropped to a level about 158 lower then that of 1973. Furthermore, tabie

(4.1.1.3) shows that the ratios of growth of the moin oil derivatives were

- severely reduced (via prices or otherwise) in the years in which they

become determinants of the total consumption of crude oil. Therefore,
olthough it is likely that there was scope for further reductions in the
consumption of crude oil per unit of output, it should be recognized that
Some short-run adjustments were made, and that further adjustments via
price woulg have increasingly sherpened the trade-off between price

induced substitution and inflation for given rates of growth.

(4.1.2) Electricity
. As mentioned eorlier in this paper, the |1 NDP gave great priority to
the production of electricity, especially hydroelectricity, as a substitute
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for imported so
urces of energy. According to the 11 NDP, installed copacity

of generotin
g electricity wes expected to increase to 28 millions of KY by

1979 while co
b e e
rm tu’ L L T, consumuuelow actuol figures: capecity went
19762 s interesting to note ::, i ————
greater than expected despite th  ——
lower than plamned, which { e fgct that economic growth was much
ectuaﬂf underestimated nv:-pllli?: ;::ila;ha bR a
- The objecti :
towards 1he-jcohts:::m(::o:h:: ging the demand structure of the economy
figures in teble (4.1.2.1) Colu electricity can be broadly essessed by the
both the consumption o; elecn:ns A iy s
consumption of efectricity | Acity per unit of GDP and in the industriol
hydroetestricity in the totol PEr unit of industrial output. The share of
gross production of electricity also rose from

B9 in 197
31092Z in 1979 and 1 gag in 19831

Table (4,42
1.2.2) sho
WS that the. share of electricity in the total

consumption of
energy b
D ; Y by the industrial sect
i or increased continuousiy and

y from 31 8%
B8 in 1973 ¢
s 0 38.
here of fuel of), gp the other ool

1879 and to 1443 ip 19834
Theret ore, there g
Brergy in the industria

hand
» fell from 30.28 in 1973 to 27.7% in

hould be
no doubt thet as fer as the demand for

token place, Furthermor

melal worki
ng
industries
vihiich paoer and cellulose

ore heavy
c;:nsume,s
of electricity and, as seen eeriter in
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Table (4. \

(@.12.): cmml’”:" ?f Etectricity Teble (4.1.2.2): Consumption of energy BY
por unit of Cutput the industrial sector

(in percentages based on

tonnes of patroleum

(1970 = 100.0)
equivalent)

Yoar Tolal Industrial
consumption  censumption Year floctricity  Fual=0fl
aver aover
0P industrial - 1970° 306 273
output
1973 318 302
1970 100.0 - 1000
; i : 1974 327 299
il 103 101.8
1975 333 204
1972 1010 1022
1976 338 302.
i 1018 1027
: 1977 34.4 284
1974 1042 1066
1978 363 289
1975 109.3 1110
1979 38:2 21.7
1976 113.3 1145
1980 397 . 257
bl 1202 1243
: 1981 428 209
1978 1279 1312
1982 448 159
1979 135.1 1402
1983 458 144
1580 1393 1438
1981 Sources: Balango Energético Nacional
145.4 151.1
1962 1525 1565
1983 1608 1789

Souces: Elg ‘
Ces: Eletrobrés Annual Reports and Contas Nacionais,
IBRE/FGV 1984
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n Brozil.
this poper, were emong the most dynamic tradeable sectors { .
Electricity is alsp importont for the text le industry.

in the
The share of electricity in the total consumption of enP.l'Ei’Erl1 iy
nificantly.
ogricultural end residential sectors .also increased very sig ption
. um
However, in these typ sectors, the rise in electricity cons

(6) A
ood*”’.
torresponded 1o a fq) in the relative consumption of firew
discussion g the use of ene

tion
T8y by the transport sector is left to sec
(4.2).

Although the consum
part in'changing the stry
economy, the

: rtant
Ption of electricity has played such an impo i
Clure of the demand for energy in the Broz

, . closer
investments  made in this sector require @
examination(?.

Firstly, it is important to

electricity generating in the 19
made in th

in
realize that the sharp rise in investment

the projecteq rise
since thess

ned
ng investment projects that were desig
0's,
in the demang for electricity in the 198
the
'engthy period of construction. Indeed, ot

to satisfy

Projects require g

end of 1979 the total Capacity

ons
under construction wag equal to 26 milli
Of K¥, which ig €quivalent tg g

the
Most 90% of the capacity in operation et

17
these neyy projects would hnve‘added
opacity in 197g(®).

Uime®. By {he end of 19g4,
milliong of Ky Lo the existing ¢
T Investment decigqgn
based on g WY in whicy
South-Eagy ond Centre

S made in the 1974/79 period were lorgely
the demand for electricity in the South,
~West regions of Brogij) was forecaest until the year
ctepted the projections made in the || NDP and mede
tWo projections for th

=315

11.4% and 68.7% per annum, respectively, betweeir; 'z::
R G lation between the demand for elfacirlc y )
Rl tmmb&seﬂ on historical dota, and hence, cli'jt::t
i exp:ﬁzzc:ﬁ the substitution of electricity for petroleum
initially teke in

g s . { this substitution effect{! were edded to tr::
bk o t:qe othesis 11, the forecasts for the cnnsumpt’iont d
S e fggo yere about E;Z greater than those projec e1’
Rl al unlt'iin.l] this in mind, the programme for the expansion ;
under hypothesis |. Beanng electricity recommended by the study was b:f?z)
g generzic hgpothésis concerning the growth of demen t;
B i npfin'llhjastimutes of the demend for electricity did teke in
St thiE ;:: substitution of electricity for petroleum. Asnomirl
uccounlltl:]: :r:rth noting that, given the most economical hf:lo :Dtimislic
i hat study, even when the m
- c: n:s]:z::d i;lhet .studg coicluded that nuclenr' power :l:tl:n:
hgpachSis w: necessnru' only in 1988 ™). If hypothesis 11 was :’::nm“g
yould becom . energy could be ecor
iy ptm ;,Je:r]: n1 :;"N':e"nb::::s in iéw of the fncltl.:l):t :::
iy lant (Angra 1) was already under construc tl ,icc!
F ieleomposer § n the greunds of “maintaining tec-hno 0g 4
— mwmmel?dEd t:urt":t) ot least one nuclear power station :h::ur
i :mrs c:'(;tiuctiu’n, which. would meen the existence o
always be unde
nucl:jnr stations in operation by l:f:.mbmaus projection of the demand for
" :vr:n:h:ur::ort to the nuclear cuopen:t-lun B::l-":’:ir:i
o TEEIi d the Federal Republic of Germany in 1975, h
T ta":)n of eight nuclear power plants of 1300 M¥ entcﬁ
SR ‘;D"S;::: (:\ngrn 11 and Angra 111) would stnﬂ being constructe
by 1990, two of whici
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because
in 1976. In fact, construction of Angra 111 only begen in 1960, but

erplents -
of deloys in Angra 1 due to technical difficulties, three nuclear power plenf

1o(15)
were simuiteneously being constructed in Brazil in the early 1960's*'~". or
N 1979 new Projections were made concerning the future demond :t
electricity. It wos estimateg that consumption of electricity would grow t
about 1288 unti) 1985, though economic growth was then expected to
maintein a rote between 6 ond 7 percent per year!'®) Consumption of

: to 7.4% in
electricity would slow down to 8.3% between 1985 and 1990 and
the 1990/95 period,

Economic growth in Brazjl ave

d
reged 0.8% per annum between 1979 en
1983, fumng

i jon of
=168 in 1981/g¢ end -3.2% in 1983/82. Consumptio

979 and
electricity, nonetheless, grew on average 6.7% annually between 1
1983, As ¢ consequence,

cepacity(!?)
down quite

ess
the sector has experienced some exc i
. lowe
ond the pace in hich new capacity wos being added has s

was
Considerably, |n fact, total capacity in 1984, which
Projected to

duced
be 45717 My according to the schedule of 1979, was re
1041194 g¢¢

ording to the schedyle of 1983018),

Becausa 01’_ Brazil's balence of

n
Payments problems and rising inflatio
rate, th

1o borrow heavily from internatione!
anks while the Gverage tariff rate has tended to decline in real
€ combinatjon of rising interest rateg (both internationally ond
» FKCeSS copacity of generating electricity®” end folling

] electricltg sector has hag
Commercial

terms19) 1p,
domesticq| ly
prices for elect;

ace
ricity have meant that the electricity sector has had to f
quite serigys di

fliculties 1o finance jtg investment programme.
Huwever,

e
City would not haye been very far from th
projections madg21)_

To the extent that the recession could not possibly
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is for
ot be the bas
have been predicted in the mid-70's, then it °°:‘" time end which were
condemning the investment decisions teken ot the tricity in Brozil in the
designed to increase the copacity of generating elec
y in
early and mid-19380's. the production of hydroelectricity
rise in s both in
In point of fact, the ontributien .
Brazii p hown before, hos brought in vital economic ¢ ports and import
razil, as sho s —
directly substituting for imported oil and in prom . mgcumes of the sector
inancial di
i ial sector. The fing ic problems,
Substitution in the industria economic
Siiidid 4 a reflection of the country mrernllt to overprotect the
ore, by and large, ole
perha !i somewhat magnified by the tendency of the:.l stment costs.
; e adju
Privote sector in Brazil and to bear the bulk of the adj { the rote of interest
n future, the question lies on the level 0 with high capital
the fu re, itu.
o te of growth of the demand for electricity operational costs
and on the rate o g low
lengthy periods of construction, very
Fequirements, eng

ic power plants
ond life expectancy over 40 years, the cost of hgzrorir;tf'r.-lz’:e longer the
are Vee es:;nsﬂ.iw.re, to both interest rotes ond m: S rem,_.,i'ns i
combin:ulinn of recession with high 1ntere3rtm:g:i”hewme.
== 1 hgdm-?::ltnw ore ;:n ettempt to estimate
To illustrate this point the figure

me Key
itivity to ¢ A
: - ” Bnd i‘lS Sens ) e mﬂin parts.
the cost of electricity in Brez wn into thre
Parameters, The cost of electricity can be brokendo

ra ital costs.
and (iii) cop

M d maintenance costs, (ii) depreciation

Operating and ma

(22).
These are shown below for 198222

in US$/Mwh
19.33
ts:
(1) operating and maintenance cos Lo
(i1) depreciation . A

%) 1647 to I
turm: 10 to 12
(111) capital costs (rete of re iy 39.73 to 42.10
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Kote that cepitel costs (intluding depreciotion) represent over S0% of

the tote! cost, end for this reason, the fatter is very sensitive to tha rote of

feturn opplied to ‘compute the' capital coste. The average teriff rote for
electricity in Brezit in 1982 wos US$ 4267 per MWh which leaves o mergin
of between 2% end 6 above totel costs.

' However, capitel costs cen increase quite dramatically es interest
rate rises, construction delays and the load factor falls. If the cost of @
power plant is estimated to be US$ 800 per KW, and that this cost ts spreod
equally over the perieg of censtruction, the figures below show how the

total.cost, including nterests during construction, will very with the pericd
of construction eng interest rates:

Interestrate 103 © 2%
ered of conate.

0 years 144 1230

10 years 1275 1404

—12yeers _ ° 1426 1609

Assuming that o Rydreelectricity power piant has 40 years of life, the
. Cepital costs of gepernting electricity of & power plant which costs US$

1200 par KW (ptant 1) or us§ 1500 per KW (plant 11) can be computed for
¢ifferent load fectors ang discount rategts).

costs in US$/Mwh
—plent] —plant I}
load factor
t03 2335 27¢9 29.18 3462
502 2802 3393 3502 4154
—202

MM

no si
* In the shares of air and pipaline trensportation,

Toad transportation.

then
tricity con more
Note that the cepital costs of gensroting 8'9: m"“ _

double between the two extreme scenarios considere

(42) Tretisportation end COmt_nunlcatlons i
In view of the 11 NDP objective of e.mmns:l Gen 1o resu
: ses,
trenspartation end towards transport by reil en f1 NDP strategy
cen be considered among the main failures of the ape of transportation in
~ Table (42.1) gives the porticipation of each 14

{ncresse
t for o slight
the total transport of load in Brozil. Note that, excep

gnificont t:m:rl?::2 °;;' ':

wn 1n table { ’
observed, As regards the transport of paseengers. 3::‘": :ion‘s ghere in the
San be seen thet highway trensportotion eccounts 4 an upward trend until
tatal transport of passengers end, in fact, smw:,. the two most densely
1980. The inouguration of underground ayptom? Janelro) coupled with @
Populated towns in Brozil (550 Peuto end fio de trensportation {In
slowdown n the rete-of growth of passengi:;asas in the shore of
Pssengers-Km) have helped to prevent yot further

away from road
its: echieved

eatment resources owey
fte successful, 03
gnd to the

inv
Therefore, although the rleallm:u:ation| o: e
ffom road transportaticn and towards rofiw !de not coresp
Sen in section (22), the ectuel results

-lnveatments made,

‘Steel
iture of the
One of the moin reasons for that woes the tolet fo

to 580
elo Horizonte
Reltwey Project’, Ferrovia do Ago’, which wos to "::kcznstructioﬂ begen o
Peulo corrying 50 millfon tennes of fron ond steel.

inish in 1600
o the authorities it would T
Aprit, 301 1975 and eccording

L6060 Km o
3 ed from ebou
doys. By the end of 1992, the project had been reduc

Is {or
. 51.3 Km of tunng
319 Km, of which the folowing hod been completodt



Sea(2)  Highways (4)

Underground

Raflway

Alr(y

(in percentaghs based on pasagngers-km)
(4)-prefiminar data estimated by GEIPOT/MT.

(22 coastal shipping until 1979;
(3) tnlznd waterways shipping;

Table (4.2.2). Transport of Passengers by way of Transportation
Year

Saurce: Anudrio Estatistico dos Transportes

Notes: (1) only domestic fiights;

Piaellno Reltways  Sea (1) Highways (2)

(in percentages based on tonnss-kilomelsrs)
Alr

in order to make the whole series compatible with the dota

basis of the rates of growth apolied to the valus in 1977,
frem 1977 to 1982,

Tha latter was estimated for the 1973775 period on the
basis of data for lead carried intonnes times a facter
equal to the average ratio of the value in tonnes Lo tha

the vatue in lonnes—km In 1976/82;
(2) the values between 1973 and 1976 were eatimated on the

“Teble (4.2.1): Logd Carrled by way of Transportalion
Yezr

Notes: (1} including coastat shipping and infend waterways shipping.

Source: Anudrio Estatistico dos Transportes
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99% of the total), 26.6 Km of bridges end fiyovers {or 973 of the total) and
142.7 million of m3 of earthworking (or 98% of the totalX". Work on the
superstructure was schedule to begin in 1903. tn July of thol yeer
construction was interrupted, end by then, it had consumed obout US$22
biltient2), :

The main adverse implicatioﬁ of foiling to incresse the shere of the
railway sector in total transportation in Brazil refers to the consumption of
diesel which, in recent years, hos been the determinant of the consumption
of cruge cﬁl in Brazil. indeed, table (4.2.3) brings out quite clearly the sherp
Fise in the shere of diesel in the total consumption of energy By the

* trensport sector until 1980, while the share of electricity remained roughty
constant between 1973 and 1979, rising stightly thereefter. Note, however,
thet the shares of diesel in the consumption of energy in both the rallad
Secter and n shipping have tended to fall in recent years, 63 shawn n teble
(42.9). tn the former, steam coal and electricity hove been tmportent
Substitutes, whereas in the latter fuel of) has partly replaced diesel

Therefore, the sharp rise in the shore of diesel hes been pertly due to
the maintenance of & high share of road transportation in tote! tronspert.

tion
Neverthaless, a fall jn the shers of gesoline plus alcohol In the consumy

. d o pert
Of energy in road trensportotion, see teble(424), hos olso pioyet, n
ese

Two main reasons may account for this rise In the consumpticn of di :
Tesd trensportation. Firstly, it s likely to hove peen o reflection o‘ e
Feduction in the use of cutomobiles os compared to the use of buses for the
trenspart of possengers. This is undoubledly o welcome chenge from :
®Rergy saving viewpoint. Secondly, it reflects on increass fo the use ©
Giesel fusiled Jorries as compered to gosoline or alcohol fuelied torries. The
@¥idence shown in table (4:25) suggests that, eithough the production of
Niew.gasoline and o!cohlol fuelled lorries hos been higher then the production -
of diesel fuslled forries, the relotive number of the lotter on the rosd hes



petroleum equivalent)

Coal

(in percentages based on quantities in tonnes of
Diesel Electr
fcity Fuel-Oil Stesm Diesel Fuel-Oil Diesal Gasoline Alcoh
cohol

ear /___ Railways (1)____ / S| / R T /
i Y ( "
Y ) /. hlpplng / oad ranspo tation.

£.4); erqgy R Tr R T
q Consumption In Rall ansportation Sh'ﬂﬂfl‘lg and Road
abla (4.2.4): Ei r F ad Ira mpoﬂalion

Note: (1) including undergrounds
Source: Balanco Enerqético Naclonal

quantities in tonnes

ption in the Transport Sector

in percentages b
ased on
of petroleum equivalent)

(i
Year EIl
ectricity Diese] Gasoline Alcohol Fuel-Oil

Table (4.2.3): Energy Consum
Source: Balanco Energético Nacional
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actuall .
y fncreosed, probebly due to the retirement of gesoline fuelled
lorries,
" The increase in diesel fuelled lorries is lkely t
8 {
ncrease in the use of heavier lorries which took plo

o be correloted with
ce in this period 83
re more efficient,

show
nin teble (4.2.6). To the extent that heavier lorries o
e road trensport

:ZZE:"':EE again represents a positive move within th

‘mpmv;m point of fact, teble (42.7) suggests that there has been some
. ent in the eﬂ iciency of diesel consumption in rood trensportation,

Dnrtjculnrlu in the transport of passengers.

- the Ot:;'prﬂlvea efficiency could also be regarded as @ mitiga

rwise poor results from the investments in the roilwey sector-

Afte ’ |
I having been negleted for so meny yeors before 1974, the roilvs
1), Therefore, 0

eriod was

ting fector in

System in B
m in Brazil wes obsolete ond very inefficien

Subs
tential part of the investments mede in the 1974/62 P
s aresult,

desj
gned to modernise end improve the efficiency of the system. A
as measured by thou

qulvalent) increased 8

sands of

the ¢
nergy productivity in the railwey system
teadily

. ‘:::: ltl:’;rm’fic per tonne of fuel (in diesel €
_ in 1973 to 140 in 1979 and to 15410 1
e ‘:::;ng bfu:k to road trensportation o brie
ity :Onsumption of alcohol (cthanol prod
k. s“mmmuelvin Brozil. As mentioned before the
ing the use of alcohol {anhydrous etha

In
975 this policy became o progremme, the Natio
production of 8

92t
{ comment should be

uced basically from SU
11 NDP referred to 0 pol
nol) for gasoline mixiure.
nal Alcohol Progremme -
nhydrous ethanol to be
(4.2.4) shows that in
ra;:d tronsportation
o the fall in the

made
gar

icy

:Sr::lr:tl - designed to increase the
fact the ed with gasoline as @ fuel for vehicules. Teble
s share of alcohol in the consumption of ene.rgg in

ry sharply between 1976 end 1979 contributing t

Sha
e of gasoline consumption.
t-11 NDP period or after the second ofl

However, it waes only in the pos



Teble (4.2.5): Production and Flest of
(in unities)

Year Production of Lorries
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Lorries by type of Fus

Fleet of Lorries

Gasoline Alcohol Diesel Gasoling &
' Alcohol
1976 0 224245
1977 0 268943
1978 1333 L] 84936 295009
1979 2634 10 90407 248270
1980 3934 14 98069 226589
1981 - 5653 2157 68540 201264
1982 628 904 45311
Source: Anudrio Estatistico dos Transportes
Table (4.2.6): Flest or Lorrias by Weligh (in percentages)
Year L.ight&medlum semi-heavy heavy very heavy
1976 825 . 89 75 1.1
1977 813 10.1 85 0.1
1978 B0.1 12 8.4 0.2
1979 786 126 85 04
1980 769 13.9 B4 0.8
1981 758 149 8.6 0.7
Source: Anudrio Estatistico dog Transportes
Table (4.2.7): Consumption of Diasal in Road Transportation
per unit of 1pad (Lonnes-km) ang Passangers-km transported
(1976=100.0)
Year load passangers
1976 100.0 1000
1977 98.2 949
1978 98.2 89.7
1979 98.1 83.7
1980 §9.1 79.7
1981 %86 749
1982 990 751

Sources: Balengo Energético Nacional and Anudrio Estatistico dos Transportes

Tabls (4.2 B): Participation of

the Brazilian F1a
(in parcentagas based on tonne
Year Exported
Cargo
1976 18.1
1977 17.0
1978 185
1979 18.7
1980 18.2
1981 207

Source: Anuirig Estalistico dos Transportes

9 in long range Shipping

s of cargo)

Imported
Cargo

89.2
92.2
941
924
93.0
. 933

Dlesel

462095
462862
515655
602823
695385
750906

Total

46.7
509
51.6
48.6
49.6
46.4

; igni
erefore, 8 8
US$0.201 per Iitre in the same yeor. Th
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ved a big

ctually recel
Shock in 1979 that the alcohol programme in ar:ﬂ:
i . to hav!

boost. In that year, the ‘Proalcool’ can be soid ponis
83 the government set o target of 10.7 billion vellrher.
year of 1985/86 compared to 2.4 billion

llows total re
1978/79. Furthermore, hydrous ethanol, which @ red cers. Teble

n of energy in
ar of 1984/89
6 ond almost

ntered 8 second phase
|cohol for the crop
1y produced in
placement of

oY/e
8asoline, began being produced to fuel new pure olcn::::‘ptio
(42.4) shows that the share of elcohol in totel ::e crop Ue
road transportation jumped to 17.28 in 1983. mt e
ethanol production resched 85% of the terget €

ines.
| fuelled eng
90% of new cars sold in Brazil had pure alcoho

: d
! duction @n
il jc viebility of the

ontroversy
essing the

consumption
However, despite the impress

m
| and econo
] R BISLARS il t controversy This €
8lcohol programme hes been o matter of grea

0ss
t exist in
jculties the

IS partly due to the enormous diff plexity of its effec

udies that hu?e attem

ts on the

com ted to
Programme viability in view of the p .

. ~penefit st
Sconomy®), |ndeed the moin cost-bene

cnpmal®)
ns'’.
conclusio
Vergent

. e to di thanol
0ssess the progremme viability have com

(at
ine

e
d the social cost of
gasoline equivnrlent
arket pricé of gasol

o U5$0.28 per litre in
d
gasoline in Brazil on

The most recent attemptm o @l of
In S8 Paulo o be equal to U5$0.283 Per lilret m
Decemher 1981 p”ces)(a)_ The internationol sponl ;
Plus ap allowance for freight C“?'ts(g) i e::t of
1981, Toking this price as the opportun!ty cnd to lo
®8suming that gains in productivity would e jc vied
®thanol in Brazil, then the sociol ond ecOWT the int
Programme would séem assured provided the rt price
98soline did not fall. Nevertheless, the 1MP?

rice 0
. expoﬂ pl
dropped to ys§0.23 in 1983 end Brezil's

wer the social cost of
jlity of the alcohol
ernational price of
(CIF) of gasoline
f gasoline fell to
ticant foll in the

- % of
the V'lﬂb“ltu
ssory for
®Stimated social cost of ethanol would seem NeCe
socia
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the alcohol
programme in Brezil ot current international gasoline prices

Two major
jor objections can be made about the aboye analysis. Firstly .

the figures estims .
imated for the social cost of ethanol in Brazil are debatable

on the grounds o
f data and methodology epplied!?), Secondly, the assumption

that the intern
; ot
fonal price or Brozil's export price of gesoline may be

regarded as the
opportunity cost of gesoline in Brazil can also de

excess sy
PRIy in domestic Markets, gasoline surplus may b

residual fro i

& m oil refining and thys be exported at ‘marginal’
. ey well be that the international {
marginal*

oline represent
e regarded as a
cost. Therefore,

rather than ‘actua]* eqeq(13) price of gasoline is closer to its
al" costt!¥), Moreover, ag gasoline is one among

Several oil deriyat
) ives thnt_nra 1neviluhlg produced by oil refini th
: ng, the

the oi| import by,

Therefore, n
, neither th
gasoly e internationa) price nor Brozil's export price of

Ne can be the b
0sis
for assessing the viebility of the alcohol

- Sources: Anuario Estotistico dos Trenspe
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Programme in Brozil. So long as uncerteinties concerning the evolution of

relative prices and some of the difficulties mentioned above remain, it 1s

extremely unlikely that the controversy which surrounds the alcohol

Programme in Brozil can be settled within the fromework of cost-benefit

8nalysis. The use of sugar cane ethanol s e fuel in other countries may also

dramatically change the parameters for assessing the “Prodicool’ in Brazil.

As far as shipping is concerned, 11 NDP projections were no@ fer from

the actual results. The figures below show both the Il RDP projections end

Tesults for the capecity of the Brazilian merchant fleet .

- Yeer 1979 1979 1982
Cepacity in DWT L NDP Projections  Resuits  Results
long-range navigetion 8079 5807 7610
Coastal shipping a6? 1072 1248
inlang vrateryaeys shipping 392 344 526
oll tankers © 2280 2863 3048
total o 0438 7223 9385

rtes and Anudrio Estatistico do

Brazil
Teble {4.2.8) shows that the porticipation of
total long-range shipping (in tonnes of cargo) increesed slightly
total cargo exported and in the total cergo imported in the 197

the Braozilien fleg in
in both the
6/1981

Period. However, due to a sharp fall in the imported tonnege, in which the

Brozilian flag has a very high shere, the total participation of the Brozilian

Tleg fell in 1981.

The results of the investment
Qite satisfactory when compored to the I KDP targets.
S¥iltchings were projected to incresse to 123 thousend trunks b

s in communications can be considersd

Telephone
y 1979. It

octually rose to 1245 thousand. International voice channels were projected
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1o reach 1404
in 1979 .
1979, international (444 via sotellite end 960 via submarin
sotellite and 460 :Dice chennels reached 1336, of which 372 cable). In
v , of *
o submarine cable. The domestic tel were vie
ex network was

plenned to ris
e to 22
thousend installed terminals In act
; ctuality, it rose to

38.3 thousa
nd installed
terminals. The number of-telephone
s was estimoted

to increase
10 8.1 milli
% - 0
Ml B n in 1979, In this year, it reached 6.4 mill
3 115 :
8.4 million. The intro-stete toll ci Iion, but
circuits were

projected to in
crease t
0 115 thousand in 1979, It rose t 13
j 0 138 thousand'®
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5
{5)Current_Account of Brozil's Balance of poyments ond Brozil's

xport Perf n arkets

In
previous sections, the import substitution process and export drive

in anum .
ber of individual industries were examined. This section deals with

the effec
ts of these changes on Brazil's export ond import structures ond on

d commercial services. The performance of

Brazil'
zil’s trade balance on goods an
groups of

:Z?tlr‘se::‘:i::ls as compored 10 that of other countries and
so discussed here.

The main aim of this section is to emphasise the follo
intem(:;iu:ﬂm's 1m.purls have Inrgal_g concentrated O
— and capitel goods, with very little foreign

sumer durables. A ropid import substitution process in the

wing points:
n imports of
#change beinﬁ

'|hterm 3
ediate and cepital goods industries is also clear from the chenges in

B .
razil’s import structure;

(b) The structure of Brézil's exports hos chenge
goods, rapidly increased their

d dremeticolly 88

export :

! s of menufactures, especiolly capital
0
re in the value of exports from Brozil;

(c) The tronsfer of real resources 0 Brozil, as meo
d steadily since 1974

sured by the trade

deficit :
) 8 on goods and commerciel services, has decline
ha
s turned into large and negotive tronsfers since 1980. Indeed, the

transf :
er of real resources from Brozil to the rest of t
60 percent of the real

rom 1974 to 1979.In
has trnnsf erred real

he world in the three

Years
& from 1980 to 1982 was equivalent to more than
nsf
er of resources to Brozil in the stk yeers period f

other
words, in the last three years of the series Brazil

resourc
es abroad at on everoge per year 23 percent greater then the ennual

averg
ge inflow of real resources in the 1974/79 period. This is 8 measure of

ter 1960, but only made

the st
renuous adjustment which prazil underwent of
tiated in 1974;

Possih ’
le by the significant structural edjustment ini
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(d) There is cleor evidence that the level of consumption was allowed
to expend at excessively high rates of growth in the 1973/79 period and, in
porticuler, in 1974 and 1976. A more moderate rise in consumption could
have reduced the trade deficits ond thus relieve somewhat the subsequent
burden of the foreign debt. However, the very geod perfuﬁnance of Brazil's
exporis os compared to that of other countries suggests that world demand
was ot lenst as an importent constraint on the rate of growth 5r Brazil's
exports as was the expansion of consumption in Brazil in the 1974/79
period;

(e) diseggregation of Brozil's exports reveals that the penetration of
Brozilion manufectures, especially machines aﬁd .equipment, in world
morkets have indeed been very impressive. Exports of non-manufactures
from Brozil have also performed well when relative prices and wheater
effects are taken into account.

Table (5.1) brings out the chonges in the composition of imports and
exports in Brezil in the 1973/82 periog. Note that the shere of fuels
(besically petroleum) undervrent a phenomenal rise, accounting for more
then half of totel imports in 1982, The shares of al] other import categories
heve sharply fallen since 1974/75 (except for food items in 1978/82)
Bearing in mind that imports have been compressed relatively to GDP si -
1974/25", this chenge in the composition of im o
significant import substitution that has taken
copital goods industries.

ports reflects the very
pluce in the intermediate and

As to the composition of exports, o
manufactures, especially of machinery and eq
noticeable change. This rise was lergely at the
of food items and ogricultural rew material

steep rise in the share of
uipment, is one of the most
expense of & fall in the share
| 8 {most of these good
classifi ;i
led as consumer non-durab|e goods) while the shere of consumer

dura '
ble goods did not Experience any significant change

Table (5.1): Brazil's Import and Export Structures by main Categories (In percentages)

1974 1975 1976 1977 1978 1979 1980 1981 1982

1973

Year
~Imports

8.5
0.9

535

88
1.1

50.5

9.6

11.9

all food items

1.3

43.1

14
371

agricult, raw matls.

fuels

4.7
323
9.2
17.2
6.0

6.0
335
9.4

18.4
5.7

75
38.5
13.9
195
5.1

77
6.4

42.0
143
214

" machinery & equip.
other manufacis,

chemicals
~imports

ores & metals

manufaciures
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19.3 18.1
75.6 76.6
2.0 2.1

204
738

27.4 220
64.0 68.1
3.1

271
63.6
32
6.1

25.4 327 302
659 58.2 616
4.0 37 33

355
50.7
58

intermediate goods
consumer durables

capital goods

24

39

28
7.0

3.2

- 30

5.4

a3 49

S0

6.6

consumer non—durables

-Exports

54.1
39
23

579
85 6.0

61.7

agricult. raw matls.

)l food Items
fuels

1.4

14
86
17.9

143

233
2.1
10.8
10.3

1.3

106
223
2.8
8.1

18

49
1.2

machinery & equip.
other manufacts.

ores & metals
chemicals
-Exports -

manufactures

159
49.4
27

17.2

49.1
32

29.0

147 16.0
48.7 44.6
37 3.4

13.4
46.3
39

10.1
47.4
29
387

8.2
47.4
25
38.1

9.0
50.1
30

6.8
461
28

23

451

36

{ntermediate goods
consumer durables

capital goods

347 308

320

35.4

358

416

consumer non-durables

Sources: Handbook of International Trade and Development Statistics, U.N.;and Conjuntura Econbmica
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Teble (5.2) gives the trade bal

ices
ances on goods end commercial serv
8t 1920 prigeg in the 1970-1982

trade
period. It can be seen that the

into

ily and tumed

deficit, after reaching a peak in 1974, declined steadily I——y
ra

sizeable Surpluses i the lost three Years of the serjes. The

to GDP ip the same tab

d
it il 1974 an
le shows an identical pattern, rising unt

fnlh‘ng therenfier.
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1975),
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ta
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4
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99esting that o Somewhat mq

ion wag c
0ain gy
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e
' could hoY
re cautious policy coU

shore of
However, 1 193t cojymp In teble (55) reveals that the
Brazi|'s 8xport i, tot,

1970
tont
ol exports by develomng countries at cons

c
&l of Brazj|g Oxports (s o3 domest:e
WOrds, o fa)) i domestic absorption i1nrisa
en Recessariy Matched by an equivalen jtion
Yould have haq 1o face increasing compet

- 10 other
_mld-lSl?O's Yroulgd not

have e
in exportg @5 Brg;
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Both the rat
Yolume of expo
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f
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the real rate of 9
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ces and
merclal servi

Table (5.2): Trads Balance on goods t‘s t::; s

i , Selected ratios of Expor

Year

1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982

g84;
LIERE-FGV.1
SOURCES: Contas Nacionais do Brasil.Ibl

Imports
Exports 6DP
Imports of Tr":; :ulcn::: over GDP s
Exparls of Com. Goods :
Goudfs 0 gsf?c:; AL 1970 pricas-in &)
Services Cr$ millions) (st b
(at 1970 prices oy 7.0 82
14476.1 -3?50915 3-2 g.z
i 10022.3 3736.4 74 1.0
14412.7 21631.6 -5593.5 6.9 ‘O_D
178952 on84A8 iy 63 !gb
iR s 6 78
209232 s gt E'z 78
233446 315533 -5976.5 - e
232762 201638 oo &7 79
23187.3 30500.1 i = -
26260.0 330035 . e e 6
28702.2 332170 b o ?
352046 e e !
4270;; 27359.0 1
38782.

trade
k of Intern.
and Handbool

Lio of Brazils
S:IJWL yolume
to exporl WIT
from dml?F‘i‘i
countries (in ;0
base year 19

5.00

5.34

6.13

5.06

724

8.85

772

7.76

8.72

8.69

11.89

15.66

1466

i N.
& Deval. Statistics.U4

)
i centages
iables (in per
cro-varis
th Rates of Selected IMa
Tablg (5.3); Real Atiniial Grow

Year

1974/73
1975/74
1976/75
197775
1978777
1979/78
1980/79
1981/8¢
1982781

GDP

Domaestic Consumplion
Absorplion .
9.2
120 e
il 125
50 73
s 5.3
45 o
6.3 o
7 140
W 3.2(1)
1.5

05.
tock chang
luding S
Notes: (1) including stock changes;.t(zl)ﬁlelszGV. 1964.

nurc.m;: Contas Nacionais do Brasil,

i ts to @
Tablg (5 A): Ratios of Brazil's expor

orts from D‘f"::?u
“(pexc?udlng mine

Investment

19.3
118
25

ios (in 8)
es (i
ing Countri

ts
els from both expor

from

tures
~manufac
tal  Manufactures N°n7.4o
Year To 186 6.63
1973 9.25 220 o
1974 8.82 260 218
1975 9.92 224 707
1976 9.42 2.45 e
1977 9.53 3.00 5.13
1978 a.gg 325 574
1979 8. 358 96 )
1980 9.32 4.268 o classified
1981 10.26
Notg

deng,

thos
res are

s: (1) Brazil's exports of manu{:;t;:‘“ru i
Minatar all threa ratios Is L,Orrada & Dove
Ources: Handbook of Internationa

rom developing

ctries.

lop ant SlBLTSLiCS,
0f

thus col ( ’:Cﬂ‘jz}"cﬂl 3.
A ,
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to this Success, since they wers responsible for the lerge expansion in the

intermediate goods, which in ‘fact turned out to pe the fastest groving

Fr 2)
Brezilian exports2) They must also account for the diversification and
Fumpetitiveness of Brazilian goods.

In table §
(5.6) Brozil's exports of jrop g steel and of non-ferrous

especially of capital ond.

Table (5.5) : Brazil's Exports of Hanufact.ure.s 2s Campared to Groups of Countries

Ratio of Brazil's Exports of Basic Manufac. excl. iron

Ratio of Brazil's Exports of total Manufactures to

Exports of total Manufactures by the

Year

y the

steel znd non-ferrous metals to the same axports b
World Ding Ctries ALADI South&South-

ALADI South&South-

World Ding Ctries

East Asia

East Asia
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quipment to

Ratlo of Brazil's Exports of Machines & E

the same exports by the

emicals
to the same exports by the

Ratla of Brazil's Exparts of Ch

Year

ALADY South&Soutn- World Ding Ctries ALADI South&South-

World Ding Ctries

East Asia

East Asla

10838
9.385R%

30298

6.62% 28.808
9878 47 308
1259% 54128
S491%

1158% 61.16R%
12.29% 59678
11.76R 63258
12, 468 68.92%
13.738 71.75R

(2) Exports were {n current US$.

6.79%
10.10%

0.11R%
0.18%
031%
037%
0.35%
0.44%
051%
0558
0668
0818

13.89%
17.47R%
19.77%
21.44%
13.86K.
12,668
145678
17.40%
16.66%
22818

16.43%
22.08%
25568
25648
18528
2050R
23838
2623R%
33638
42.09%
iTC (S (B)-(67)-(6B) (71 (B;

3778
S73%
SS5R
S5.12%
390%
39378
4648
5.68%
7338
9508

0.17R
0.27%
0.35%
0308
0.22%
0.24%
0278
0.34%
0.49%
0.68%
Motes: (1) Manufactures Include 5

SOURCES: Handboak of International Trade and Development Stalistics UN.and Yesrbook of International Trade Statistica un,



-ferrous Metals as Compared to Groups of Countries

Table (5.6): Brazil's Exports of iron & Steel and Non

y the
ALADI South&South-

Non-Ferrous Metals to the same exports b
World Ding Ctries

Ratios of Brazil's Exports of

ALADI South&South-

y the

Ratios of Brazil's Fxports of
Iron & Steel to the same exports b
world Ding Clries

Year

East Asfa

East Asia
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roups of countries. Note

exports by the seme g
metals are compared to these exp il has been

Brez
that the relative performance of these exports from Tha s
m to
generally very, good, though egain 1976 does not see bl 5
Particularly good yeor. Indeed, exports of iron & stee

m Imost
i world exports, have 8

1973/ trebled their share in wor .

S es (reaching 20.2% l.l'l

e exbnds from

en a

i r
doubled their shere in exports from developing count

he sam

1981) &nd have grown ot a much faster pace then t h-East Asia. Brozil's
. d South- i

ALADI countries or from countries in the South en s from

ke rt W ort
. I i xports or in exp

A ~ferrous metals in world € . ‘

i pidly, though storting from

. . re
Jeveloping countries have increased even more

8 Smaller base. (excluding minerel

The ratios of Brazil's exports of non- tries are shown in teble
countrie
fuels) to the same exports from developing exports of

il's
ence of Brozi
S7). At current prices, the perform ugh in 1974, 1978, 1979 end

manufactures (excl. mi
er, that fluctuaticns in

manufactures

Non-menufactures has been generally good, tho neral

1980, the shares of Brazil's exports of non=
ev

Tuels) were below the 1973 level. Note, hov

ig-g-vis the
rice vis-8-¥
relative prices (Brozil's non-manufecture export P

g minere! fuels)
n 1980, while
expinins

ities excludin
inte ice inde rimery commod
Mmational price index of p n 1974 ond |

ns exports large!y
umns on the right hen

: el
8Ccounted for the relatively poor performant
]
the behavioyr of price and volume of coffee be d side
s col
the poor performance in 1978 end 1979 - see

of table (5.7).



g countries
Brazil's exports of non-manufactures

(excluding mineral fuels)

Share of coffee beans in
at current prices

Coffee Beans Export
Volume index price index

TOTAL (1)
(based on
values at

TOTAL

Cruds Fertilizers
Raw Materials & Metal Ores

( based on values at current prices )

Food Items  Agricultural

Table (5.7): Ratios of Brazil's exports of non-manufactures (excluding mineral fuels) to the same exports fram developin
Year
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187.3
2023
204.1

1970 prices)
0.01
0.77
1.94
4.59
6.93

25
37
18
25

28
78

14

f selected primary commodities

y Brazil's export price indices for non=industrial goods whils
xport price indices for mineral goods (both indices from

Conjuntura Econdmica). Exports from developing countries were deflated by the annual indices of free market prices o

Notes: (1) Brazil's exports of food items and agricultural raw materials were deflated b
excluding mineral fuels (from Handboak, U.N.)

Brazil's exparts of crude fertilizers snd metalliferous ores were deflated by Brazil's e
Sources: Conjuntura Econdmica and Handbook of International Trade & Development Statistlcs, UN.
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{6) Pros and Cons of the 11 NDP Strotegy

e 11 NDP presented both o negative

In retrospect, it con be seid that th
and a positive side. too
On the negative side, it con be soid thot the 11 NDP strotegy

med ( perhop
] i ic growth was conce _ :
mbitious as fer as economic § mirecle) Dbecouse: (i

{ that there were

s somewhet
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Smbitious targets set by the Il KoP, th :
e misallocation 0

poted. This Wes
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urces end
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hence much higher costs then antici
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sumption of 8
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other hand, expected future dem
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significantly contributed to some speculative and unnecessary importation
in thot year. '

On the positive side, it can be said that the 11 NDP correctly refused

to edopt o streteqy thet would drastically reduce econcmic growth or plunge

the country into a recession, as most advanced economies did following the

first oil shock. Equally important was the determination to sustain and even

increase the share of investment in total income rather than spend foreign
resources in wasteful consumption, '
The determination to advance the industrialization process in Brazil

by implementing an import substitution programme 1in energy resources and
by expanding the copacity of‘pmductinn of the capitel and intermediate
goods sector at o faster rate than that of the consumer goods sector (in
f_ order to correct what was rightly seen as an unbalanced economic growth),

including the expansion and installation of new industrial branches in areas

such os elelronics, mechanical engineeﬁng, metallurgy, shipbuilding,

manufacturing, petrochemicals and

phermaceuticals must also be Counted as positive factors brou
the 11 NDP.

reilyoy equipment, eircraft

ght about by

Moreover, it would be reasonable to assume that the learning by doing
process implicit in the tremendous investment effort made in this period
must have had a very positive effect on the quality of Brazil's labour force
and managing cepacity. Indeed, the recent success of Brazil's exports of

engineering services in arees such as civil engineering, hydroelectricity and

oil exploration ¥ould seem to be one of the strongest evidence of this fact.
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Section (2.3):
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(4) Abreu
TGN NDP,T: :;u.m {October 1974),p.11.
(6) ibid, p.18;
(?) Ibid, p.19,
(8) Ibid, p.121;
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Section (4.1.2):
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 self-producers (see Eletrobrd rt of 1982);



-58-

-59-
Trends - A Statisticel Bulletin end CESP Annual Reports.

(6) The share of electricity in total consumption of energy rose from 4.0% in
1973 to 14.3% in 1983 in the egricultural sector, and from 16.3% in 1973

{3) See Eletrobré
- ras
e Annual Reports. In foet, it 1s worth mentioning thet the
u
e 1rmtmion of fuel oil in the total consumption of energy ot
0 m
ransformation of energy ¢ efiniries, electric centres
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to 33.9% in 1983 in the residential sector. The share of firewood fell
n 1973 to 49.68 in 1983 in the agricultural sector, ond from

ity sector is

(4) 1t shou
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gh small, the shares of other oil beyond the scope of this paper. The analysis here sho
preliminary gssessment;

"(8) Including only half of the cepacity of Itaipu hydroelectric power plent
(6300 M¥) which corresponds to the Brazilien pert. See Eletrobras

derivatives (g
fes
etk ]g:; LPG, naphatha, kerosene and gas) tended to rise
' t0 5.1% in 19
Balon ‘ 79, falling then t
£0 Energético Nacionaj 1984; ’ S dpee e
Annual Report 1979;

(9) Including 2.8 % 10° MY from Itaipu. Eletro
uisitos de Energia Elétrica até 1990 -

(5) The ay 2
erage pric '
price of electricity for industrial consumers in Great
rea '
bras Annual Report 1979;

Brit i
ain and in Brazil are shown below:

Y
b Gret Britain®*)  prozi|***) (10) *Plano de Atencimento dos Reg
1978 in US$/Mwh(*) | Regifes Suteste e Sul do Brosil’ , Relotdrio Eletrobras December 1974
1979 P 2475 This study is often referred to as ‘Plano 90';
1980 oz 25.84 (11) See 'Plano 90°, page 1-16;
1981 T 26.26 ' , (12) See ‘Plano 90", page 111-17;
1982 oy 3297 " (13) In fact both the hydro potential in Brozi! and the costs of nuciear power
(*) Quarter everage exchangs ro i 33.50 plents were underestimated in the study. In view of Brezil's inexperience -
seie price (Cr$/uss); tes (US$/2) end year average exchange rotes, and consequent uncertainty related to the cost of nuciear power stations,
(**) Prices delivered to large ind the study considered @ number between 4 ond 8 nucleor plants cf 11200
respondents tp departmemuzmm consumers (average price peid by MW each, as necessary by 1990 depending upon the inclusion or not of @
25% error margin on top of the cost estimates. The cost of two nucleer

n addition to Angro | was

" f
i Energy survey covering some 800

uarter ;
0f 1979 and 900 establishments plants (2 x 1200 1MW) to be installed in Angrel

13 % 107 /KW (price of June 1974) including interests

(*ex) Ay publi
er shed o
Paul %3 price for fndustrio) consu @ quarterly basis; estimated in US$ 4
0. mpti initi
SOURCES ption in the CESP erea in Séo during the construction and the initiol foad of fuel. Time of censtruction
. . / | at that time was
was assumed to be six years. The cost of Angre )
f 1974) without

IFS-IMF, Ba
. banco C
entral do Brasi), Department of _ 5 { June ©
of Energy - Energy estimated in US$ 458 % 103 /Kw (price of U
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interests durin

: g the construction

_ ond the initial | .
(14) Plano 90, pages 11-6, 11-7 ang GETE: oad of fuel;

(15) Angra | h
os be
s en officially inougurated after 12 years of constructio
ehi "
three tim "d schedule). It cost USS 1.6 x 10° or US$ 2875/kw (about
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» the state-owned
total of US$ 3 i -
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10? in the nuclear programme up to now f
, of which US$
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t0l costs. In fact, Nuclebrés is paying interests

on all the heay
e
itatins U. quipment for Angra 1l and 11l al
; da Gozete Mercanti ready in Brazil. See

10.02.1985; 2602.1985 ond Jornal do Brosil

(16) See E
letrobras A
requisitos de Eng i"mm-l Report 1979 ang ‘Plano de Atendiment
rgie Elétrica até 1975 or simply 'Pleno 95', E iy
', Eletrobras,

September
of 1979,
Note that the estimates of 'Plang 95'
were in fact

Somewhere in b
etwe
st en the estimates of hypothesi
0 teke into account the B pusiliend ] ot lanp 40

17); e
b 2ilien market (see ‘Plano 95' page

3
%1n 1981, 38.6% in 1982 and 40.3%
44.0% in 1978,

nd 1983;

an

(18) 6
: Eletrobrag Annual Reports 1979
19) See table below: u

Forei
oreign loans ang financing

Year
ar Lo the electricity secy Average teriff rate for
or over
the tot electricity inB
1973 ol to Brazil (ing ) (inCr$/ :w )[”:2”
h ).
6.8 -

10.34

1388 118 10.63
1976 9.0 9.38
1977 17.7 8.78
1978 ' 15.0 8.15
1979 - 205 7.80
1980 287 7.77
1981 242 8.22
1982 289 773

() 1982 prices, implicit GDP deflator
SOURCES: Eletrobrés Setor de Energia Elétrice-Fontes e Usos de Recursos

Retrospectivo 1973/1982

The lotal foreign debt of the glectricity sector has been estimated to be

20% of the Brazilien foreign debt. See Reletério da Gazeta Mercentil,

28.02.1905;

{20) Excess copacity bot

over actual consumption) and capacity
erately behind schedule becouse of lack of demand;
f electricity

h in the sense of low load factor (available power
that could be availeble but whose

instaliation is delib
raordinary elasticity of consumplion 0

(21) In view of the ext
itnessed in the eorly 1980's, it is quite possible

with respect to GDP w
ected if GDP

that consumption of electricity couid have expanded as proj

per year petween 1980 and 1983;

had grown as little as 38
with personnel,

nance costs include expenses
fuels and others for genereting, transmiting and
y in Brozil 03 0 whole (th

Brazil is not included). See Setor de Energio
2', Eletrobras.

(22) Operoting and mainte
materials and services,
distributing electric energ e energy troded

emong electric companies in
Elétrica Fontes e Usos de Recursos Retrospecliva 1973-8
pital costs were based on dota from the

Estimates of depreciotion end co!
State of S8o Paulo (CESP and Eletro
on the basis of the valué of fixed ossets ins

paulo). Copital costs were estimated

ervice (after depreciation)
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ot the end of
1982
and en estimation for working copital assumed to be

equivalent to ty
Yo
months of the total revenue from energy sales Fixed

assets amoynte
dto Uy
=3 5460507 per K¥ installed. Load factor was 52.23

actual figure
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ossets w ) end the average life e
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te of interest. See CESP and E
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t
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y 1976
(4) Railway ener 974; ' end Anuario Estetistico do
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{6) See for instance World Bank (1981), CENAL (1983), Homem de Helo ond

Pelin {1984) and Seroa da Motta {1985);

(?) Seroa do Motta (1985);
(8) The social cost of ethano
estimated to be US$0.408 and US$0.415 per litre of gasoline equiva

o0, hoyrever, accounted for 50% of total ethenol
nsible for

| in the State of Goias and Pernambuco were
lent

respectively. Séo Poul
_ production in 1983, whereas Goias end Pernambuco yrere respo

only 6.70% and 4.90% of the total in the same year;
(9) Freight costs were estimoted tobe US$2.5 per barrel;
{10) The lack of occurate information ond methodologice!

generally acknowledged in most studies;

razil's exports of gasoline in the
gético Nacional 19684;

shortcomings ere

domestic production of

ed 19% in 1983. See Bn!nhl;o Ener:
55% of total world production in

k of world Energy Statistics,

gasoline reach
{12) World fmports of gesoline Were about
the 197971981 period. See Yearboo
UN,1961; :
(13) The rise in the world ofl refinin

the average cost of oil refining. Nevert
gusnline fell 15.9% between 1979 and 1983 while the international spot

g idle copacity is likely to have raised
heless, the international price of

price of crude oil fell only 6.7% in the same period {average yeor prices).
tterdam market prices. This suggests that

See Conjuntura Econdmica, RO
ine may indeed be below ‘actual’ cost {or

the international price of gasol

the average cost of ref ined oil);
gasuline consumption hes to be met by

(14) In other words, on fncrease in
imports of either oil of gasoline.

(15) Telebras end Embratel Annue! Reports.
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8.6% in 1979 and 8.2% in 1982

{2) 1t should be r . .
& recalled that the investments in hydroelectricity also

Played an import
ortent part in the e
- exportable sector; 1 the expansion and competitiveness of the

Section (6):

(1) Pnﬁicu[
arly in
y 1974 ond 1975 when the terms of trade deteriorated

20.7%, world
’ trade
ot constent price fell 1.3% and conditions in the

int i
ernational capital markets worsened

(1980) . considerably - see Batista Jr.

Imports
 billion tg uss 17 :?:I::: :?d the net foreign debt jumped from US$ 6
International conditiong elW.Ben the end of 1973 and the end of 1975.
period, but only to det &xperienced some improvement in the 1976/78
eriorate quite drematically from 1979 onwards;

An overvalye
: d cruzej
Gshitis ro and delays in bringing in import ;
onery feer. See Doellin port restrictions sign

A er :
Econdmica, January 1976 ger (1977), Molan (1981) and Conjuntura

‘Betista Jr., P. N.
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