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Managing Energy Vulnerability:
Brazil's Adjustments to Oil Dependency

ETEL SOLINGEN

Department of Politics and Society
University of California, Irvine
Irvine, CA 92717

Abstract Strategies developed to cope with energy vulnerabilities provide a critical
measure to evaluate a state's capacity to adapt to changes in the international
environment. This article examines the conditions shaping these strategies. The
author argues that the requirements of domestic ruling coalitions underpin the
selection of certain instruments and not others. Brazil's domestic response, given the
political requirements of rapid economic growth in the 1970s, involved import
substitution and the expansion of state entrepreneurship and exports. The
international expression of these adjustments was heavy internal indebtedness as well
as a conciliatory pursuit of bilateral arrangements with oil producers on one hand,
and with capital and technology suppliers on the other. The article concludes with a
brief comparison of Brazil's responses to that of other newly industralizing countries
and an assessment of changing domestic conditions that might influence future
adjustments.

Brazil's involvement in the international economic system has increased remarkably
since 1964.1 The extent to which growing interdependence has diminished or strength-
ened the country's ability to adjust to a broad range of external challenges may be
weighed by various yardsticks. Among these, its experience in the energy sector pro-
vides a critical measure of state capacity to adapt to changes in the international
political and economic environments. Why were certain instruments of domestic and
foreign policy selected and not others? What kinds of domestic arrangements influ-
enced the balance of risks and opportunities embedded in different strategies?

Our first task is to define the nature of the threat to political coalitions and state
structures posed by the 1973-1974 and 1979 oil shocks. Brazil's response to these
challenges was underpinned by the requirements of its domestic political and institu-
tional configurations. Adjustment strategies were inextricably linked to the macropo-
litical objectives of the military-technocratic regime installed in 1964. These included
rapid economic growth through the accelerated integration of Brazil into the interna-
tional economic system. The expansion of state entrepreneurship, high levels of exter-
nal indebtedness, and import substitution were core instruments in this strategy which,
at times, undermined the attempt to strengthen a national private industrial base. Thus,
the strategy was not exempt from contradictions that eroded even further the political

This article is reprinted by permission from "Brazil," in Energy and Security in the Industri-
alizing World, ed. Raju G. C. Thomas and Bennett Ramberg (Lexington: Kentucky University
Press, 1990).

177



178 E. Solingen

basis of the ruling coalition. In particular, domestic private entrepreneurs denounced
increased statization. The regime's growing domestic weakness influenced the nature
of immediate foreign policy responses. These took the form of an accommodating web
of economic and political ties with oil suppliers and an emphasis on diversifying and
deepening Brazil's relations with the industrialized world. Structural changes in the
international system, including Brazil's new position as a rapidly industrializing coun-
try, reinforced a policy of moderation. The characteristics of Brazil's nuclear program
further reflected the major parameters in domestic and foreign adjustment strategies.
Some of the ambiguities embodied in Brazil's strategies were shared by other newly
industrializing countries that placed energy resource scarcities at the core of their
regional and global policy.

The Nature of the Threat

In the 1970s, no single event had a greater impact on Brazil's domestic and foreign
policies than the energy crisis. It was perhaps one of the most important sources of
foreign indebtedness, which by the early 1980s had helped turn the country into the
largest debtor in the Third World. The "boom" of 1969-1973, with its 11% annual
growth rates, was based on the expansion of manufacturing, which was export-
oriented and dependent on cheap energy. Table 1 highlights some of the major parame-
ters of economic performance between 1970 and 1982 and the nature of oil price
increases.

Energy consumption patterns generally favored petroleum, 85% of it imported,

Table 1
Energy and the Economy in Brazil (1970-1982)

Year

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

Real
GNP Growth

(%)

8.8
13.3
11.7
14.0
9.5
5.6
9.7
5.4
4.8
6.8
7.9

- 1 . 9
1.3

Price Increases
for Petroleum

and Derivatives
(%)

17.7
26.5
23.8
14.7
65.5
52.4
57.6
39.3
30.2
67.8

159.4
120.9
71.5

General
Price
Index

19.8
18.7
16.8
16.2
33.8
30.1
48.2
38.6
40.5
76.8

110.2
95.2
99.7

Trade
Balance

(U.S. $billions)

$0.2
- 0 . 3
- 0 . 2

0.007
- 4 . 7
- 3 . 5
- 2 . 3

0.1
- 1 . 0
- 2 . 7
- 2 . 8

1.2
0.8

Foreign Debt
(U.S. $billions)

$5.3
6.6

10.2
12.6
17.4
22.0
29.0
32.0
43.5
49.9
54.0
61.8
69.7

Sources: Inter-American Development Bank, Economic and Social Progress in Latin America,
1988 Report; W. Baer, The Brazilian Economy (New York: Praeger, 1983).
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Table 2
Cost of Oil Imports to Brazil 1971-1987 (Selected Years)

Year

1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1986
1987

Average Cost
per Barrel

(FOB)

1.88
1.99
2.79

11.11
10.49
11.50
12.30
12.44
17.11
30.60
34.37
33.00
28.00
13.00
17.1

Total Cost of
Oil Imports

(U.S. $billions)

11.4
.5
.8

3.0
3.1
3.8
4.1
4.5
6.8

10.2
11.3
10.5
8.6
2.7
3.8

Cost of
All Imports

(U.S. $billions)

3.2
4.2
6.2

12.6
12.2
12.4
12.0
13.7
18.1
23.0
22.1
19.4
15.4
13.0
15.0

Oil as
Percentage
of Imports

11.6
11.1
12.4
22.9
25.2
30.9
33.8
32.8
37.3
45.0
51.0
53.0
56.8
30.0
25.6

Sources: George Philip, Oil and Politics in Latin America, (Cambridge: Cambridge University
Press, 1982, p. 389); Brazilian Monthly Economic Indicators, Dec. 1983; Economic and Social
Progress in Latin America, 1988 report; W. Baer, The Brazilian Economy (New York: Praeger,
1988).

which accounted for 41 % of Brazil's total energy requirements in 1972. In the wake of
the 1973 oil price increase (1973-1983), Brazil had to set aside more than 30% of its
export earnings to pay for foreign oil, thus turning an export-oriented strategy of
economic growth into an export drive to meet import needs.2 The origins of the coun-
try's current economic crisis can, to some extent, be traced to the pursuit of the
fundamental objectives of ensuring energy supplies and softening the political and
economic effects of dependence on foreign sources. The first wave of increases in
price helped transform a bare trade surplus of $7 million in 1973 into a $4.7 billion
deficit in 1974 (See Tables 1 and 2). Higher oil prices, however, accounted for only $2
billion of the total deficit.

On the one hand, Brazil's energy priorities were linked to the most fundamental
objectives of the military-technocratic coalition which took power in 1964: rapid eco-
nomic growth and national security. President Castello Branco defined national secu-
rity as "the preservation of development and internal political stability," and energy
policies lay at the core of developmental priorities.3 On the other hand, the inflationary
pressures of the energy crisis compelled the deceleration of growth targets in 1976 and
1979. The social and political corollaries of these strategies were costly for an authori-
tarian regime that sought domestic legitimacy through sustained economic growth.
The threat, in other words, was not merely economic, but a challenge to the stability
and legitimacy of a political model. Preserving large-scale productive capacity in
energy-dependent intermediate goods sectors such as cement, petroleum refining, pet-
rochemicals, steel, and aluminum, where the state had a commanding position, was a
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central objective. Public enterprises subsidized inputs to other sectors, including pri-
vate enterprise, and provided quasi-monopsonistic markets for capital goods, engi-
neering, and other products and services.

In short, the energy shock had the potential of undermining the political and eco-
nomic basis of support for the "model." The salience of energy policies was reflected
in personal and institutional adjustments as Ernesto Geisel, a former head of the state
oil firm Petrobrds (1969-1973), assumed the presidency of Brazil in 1974. Energy
policies in general, and the nuclear program in particular, were subject to widespread
criticism and polarized the scientific community, the technocrats, and the generals
themselves.

Changes in Domestic Structures

The selection of crisis adjustment mechanisms was influenced more by macropolitical
objectives than by the opportunities offered by Brazil's natural energy endowments.
Import substitution backed by export expansion and external indebtedness were the dom-
inant strategies of adjustment, allowing sustained economic growth between 1974 and
1978, albeit at lower and more variable levels than during the preceding five-year pe-
riod.4 Import substitution in capital goods, petrochemicals and derivatives, steel, metal
products, and energy opened up unique opportunities for domestic industry, but it was
largely sustained by external borrowing. International financial markets made massive
borrowing attractive as an initial response aimed at protecting the growth structure and
the continuity of the political alliance in place since the 1960s. To avoid curtailing
domestic consumption, domestic oil prices were not raised to world levels. Immediate
income declines were not politically feasible, particularly in the delegitimizing environ-
ment reflected in the 1974 elections which doubled the strength of the opposition in the
Chamber of Deputies. This outcome was of particular concern to President Geisel who
had recognized the need for political liberalization (distensao).

External challenges forced the restructuring of domestic priorities and enhanced the
position of state firms in the productive and financial areas. The twin aims of securing
supplies and promoting energy independence were pursued through policies of substitu-
tion for oil through the development of alternative energy technologies such as hy-
droelectrical, nuclear, alcohol, biomass, and coal. The energy crises thus led to a
broader reformulation of industrial policy affecting the capital goods, engineering, con-
struction, and other industries. The following brief survey of these changes in the energy
sector will place particular emphasis on patterns of accommodation between domestic
and foreign resources. It will also examine the extent to which state behavior was
market-displacing or market-conforming.5

The expansion of the state as an economic agent throughout the energy sector, much
as in other areas of the economy (mining, steel, petrochemicals) was expressed in the
prominent role played by state energy companies, particularly Nuclebras, Petrobras, and
Eletrobras. Electric power generation shifted from private to public hands in a single
decade: State enterprises controlled less than 36% of power-generating capacity in the
1960s, more than 80% in the late 1970s, and close to 100% by the early 1980s.6

Petrobras, Brazil's largest economic concern, was set up in 1954 to refine imported
oil and generate financial resources to achieve self-sufficiency. It controlled petroleum
exploration and imports and expanded into distribution and related new fields, often
competing with private firms, through subsidiaries like Petroquisa (petrochemicals),
Petromisa (minerals), and Braspetro (foreign oil prospecting and technical assistance).7
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Rather than turning to private sector firms for transportation and construction, Petrobras
created its own subsidiaries. For more than 85% of its total capital goods requirements,
the firm turned to domestic suppliers.8 Despite a long tradition of nationalist objectives
expressed in the creation and evolution of Petrobras, in an unprecedented reaction to the
oil crisis Brazil granted exploration rights to foreign companies in 1975. Under these
"risk contracts," which ultimately bore little fruit, exploration was allowed in exchange
for a share of the oil discoveries, thereby undermining the historical monopoly of Petro-
bras.

Eletrobras is responsible for hydroelectric power, which accounts for 95% of elec-
tricity generation. Inducements for developing this potential include the availability of
rivers as clean, nonpolluting, renewable resources as well as the possibility of significant
reliance on domestic capital goods and engineering firms. Although it controls the big-
gest hydroelectric reservoir in the world (70,000 MW), Brazil has utilized only about
15% of its generating capacity. The hydroelectrical component in the energy balance has
increased considerably, from 16.8% in 1969 to 28.3% in 1979, and 38 % in 1985.9

Emphasis on the Amazon basin grew after the debacle over the nuclear program in the
1970s, and in 1984 the world's largest hydroelectric project, Itaipu Binational, was
inaugurated. The environmental effects of some of those projects have involved Brazil in
major controversies with environmental groups in both the North and South.10

Large-scale projects using advanced technology and imported machinery, with heavy
World Bank and Inter-American Development Bank funding, were the norm in the 1960s
and 1970s." Thirty-three major plants, each with a capacity of nearly 1000 MW, were
being built or enlarged in the early 1980s.12 The emphasis on domestic supply of capital
goods was reflected in that 80% of inputs to Eletrobras came from local sources. The
National Bank for Economic and Social Development (BNDES) provided effective sup-
port for projects achieving a domestic share of more than 85 %. On the other hand,
suppliers' credits and relaxed import policies in the areas of turbine and hydro genera-
tors contributed to the high levels of idle capacity at national firms in this sector, exacer-
bating their discontent.

Since Brazil depended on oil less for electricity generation than for transportation
and for consumption in the commercial and residential sectors, alcohol proved an attrac-
tive substitute.13 Brazil pioneered in the development of alcohol fuels: methanol, ob-
tained from coal or biomass gasification, and ethanol, from fermentation of sugarcane.
By the mid-1970s, 7 million cars in Brazil, and 80% of all new Brazilian cars, were
powered by a gas mixture containing 20% alcohol. In addition, over one million cars
used hydrated alcohol as their exclusive fuel. State efforts in the alcohol sector were
directed at strengthening private Brazilian entrepreneurs in the areas of sugarcane pro-
duction, distilling, retail fuel distribution, capital goods supplies, and automobile manu-
facturing.

Advocates of alcohol fuels pointed to the savings in foreign exchange, the renew-
able quality, low environmental and transportation costs, generation of employment
and income, reduction of individual and regional income disparities, and boosting of
the domestic industry through the production of new refinery equipment.14 However,
the eroding price-advantage of ethanol-fueled cars, and the growing social cost of the
alcohol program, are giving way to renewed demand for oil-fueled automobiles. The
alcohol program became a test case for the debate over increased state expansion, with
private domestic and multinational firms challenging Petrobras' aim to retain control
over the liquid fuels sector.15 In the long run, it did little to alleviate demand for oil
imports.
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Coal accounts for only about 9% of Brazil's total energy needs; 40% of it comes
from domestic sources. Estimates suggest that coal reserves will last well into the next
century, even with a projected consumption level about 40 times greater than coal use in
the mid-1980s, and about 2.5 times higher than the current total energy consumption in
Brazil.16 The state firms Siderbras (iron and steel), Petrobras, and Caeeb market gasified
coal at subsidized prices. In an attempt to substitute coal for fuel oil in industry, state
intervention in this area was limited to providing transitional subsidies to coal producer
and consumer (notably cement) firms, and to improving the transportation infrastructure
between the two. Charcoal and firewood represented 35% of the primary fuel consumed
in 1972, decreasing to 20% in 1980, when charcoal contributed only 2.5%. Exploitation
of these resources bears some responsibility for the devastation of Brazil's natural for-
ests.

As a tropical country of vast proportions, Brazil has a great potential for solar
energy. Similarly, the country is endowed with one of the largest oil shale reserves in the
world, although research on extracting and processing technologies has not been given
high priority. Other biomass alternatives (alcohol derived from eucalyptus, sugar sor-
ghum, manioc) were advocated because of their renewability and small capital invest-
ment requirements, their labor-creating potential in rural areas, and the lack of waste
disposal problems. Finally, as very little oil was used for electricity generation, nuclear
power offered no real substitute for oil in the energy crisis of the 1970s. Yet, an agree-
ment was signed with West Germany in 1975 providing for the transfer of eight nuclear
plants and the complete fuel cycle, and stressing self-sufficiency and technological ad-
vancement. (A more detailed analysis of the nuclear program follows.)

The oil price shock in 1979 forced a new series of adjustment strategies. The crisis
was compounded by rising interest rates that aggravated the debt service outflow
dominating the current account deficit, and by the world recession of 1980-1982.n A
concomitant erosion of the regime's political legitimacy accelerated when powerful
industrial sectors assumed the leadership of a- campaign against centralization and the
expansion of state activities. The steps taken between 1974 and 1978 had not been
successful in preventing an erosion of the 1968-1973 model; the average growth rate
of the pre-1973 period declined toward the late 1970s, leading to the three-year reces-
sion of 1981-1983. President Joao Batista Figueiredo warned in 1979 that the oil crisis
could compromise the country's stable development and international credibility and
he called for increased production of domestic oil, coal, and ethyl alcohol from sugar-
cane.18 Hydropower was to have priority over nuclear generation, previously an un-
touchable, privileged item. While energy policies before 1979 were incoherent and
unintegrated, the second oil shock led to a more comprehensive approach to energy
alternatives.

The statistics suggest a marked qualitative change in the structure of oil dependence
in Brazil in the last ten years. The volume of imports dropped from 950,000 barrels per
day (bpd) in 1979 to 620,000 bpd in the first quarter of 1983. Domestic oil production
grew from 340,000 bpd in 1983 to 609,000 in 1988. The costs of imported oil fell from
$8 billion in 1982 to less than $4 billion in 1987 (see Table 2). Dependence on foreign
sources dropped from 84.4% in 1979 to 73.7% in 1982, then to an estimated 45% in
1988.19 Petroleum's share of total energy requirements fell from 44% in 1975 to 24% in
1985. The relative success in oil conservation can be attributed to the substitution of
alcohol fuels and coal. Yet, oil imports continue to account for about 30% of Brazil's
total energy requirements by the late 1980s, up from 25% a decade earlier. Despite
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diversification, increased domestic production, a drop in international oil prices, and
increased Brazilian manufactured exports to the Middle East, a negative balance of trade
with that region persists into the late 1980s.20

In early 1982, President Figueiredo approved Plan 2000, which called for a slow-
down in development of all nuclear facilities. The Iguape reactors (third and fourth out
of the eight considered in the agreement with Kraftwerk Union) were indefinitely post-
poned.21 The alcohol program, instead, received significant governmental incentives.
The projected 11.8% annual GDP growth rate was revised, since the economy which
had expanded at an annual average of 6.5% between 1975 and 1979, declined dramati-
cally in 1981-1982, and electricity consumption increased at half the rate predicted.22

More recently, the new Brazilian constitution approved in 1988 nationalized exploration
for, and extraction of, oil and minerals, sectors where foreign firms were previously
allowed to operate.23 It also required oil companies to assume the financial risk of
exploration, previously subsidized by the state.

The direct effects of energy planning on the foreign debt crisis are expressed in the
considerable portion of the public debt accounted for by state firms in the energy
sector. Petrobras, Eletrobras, Siderbras, and Companhia Vale do Rio Doce relied on
private foreign banks for 17% of their investment in the early 1970s, with internal
resources accounting for 30-50%. The level of self-financing dropped to about 25% in
1980. Electrical utilities depended on foreign resources for about 30% of their total
borrowing.24 Eletrobras alone was responsible for $12 billion of the total debt in 1985.
Its subsidiary Furnas had a $2.6 billion foreign debt in 1983, and that of Nuclebras
approached $4 billion in 1988.25 The public sector as a whole accounted for close to
80% of the $120 billion foreign debt in 1988. IMF conditionality schemes and other
public and private creditors have applied pressure to reduce state enterprise deficits.

Two tendencies seem to stand out in Brazil's domestic response to the oil crises of
1973 and 1979. First, displacement of private sector firms was more characteristic of
state behavior than were market-conforming efforts, such as those in the alcohol sector,
petrochemicals, and others, geared to encourage private sector participation. Subsid-
iaries of Petrobras, Nuclebras, and other state firms established as joint ventures with
foreign partners became the most common institutional expression of this effort. Heavy
state ownership in energy markets, usually justified as a function of the nature of the
investment and private sector reluctance, is not unique to industrializing countries. Own-
ership is sought, in part, because it provides greater national control over volatile inter-
national markets, thus reducing external vulnerabilities. The state's ability to maintain
control is strengthened by its comparative advantage over private interests in the conduct
of foreign policy, by the high degree of standardization of energy markets, and by these
markets' role as upstream suppliers of other industries.26

Second, most of the investments of the period were possible because of the thriving
financial markets of the 1970s, particularly in Eurodollars. These markets were the
pillars of Brazil's initial refusal to allow rising oil prices, through price controls and
other cushions, to impinge on the continuous growth of basic industries and infrastruc-
ture. However, as Albert Fishlow's analysis of Brazil's management of the oil crisis
suggests, foreign-financed public investments were more a sign of state weakness than
strength, and continuous reliance on external indebtedness reinforced that state of af-
fairs. Against the contradictions of the domestic background, we turn now to the interna-
tional expression of energy adjustments and to the instruments of foreign policy adopted
to manage a new international environment.
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Adjustment in Foreign Policy Instruments

Economic growth, or a rising share of the world's GNP, is assumed to increase state
power and upward mobility in the international arena.27 Brazil's share of world income
increased from 1.16% in 1967 to 1.77% in 1976 and 2.7% in 1988.28 Moderate as they
may seem, these changes have placed Brazil on par with Australia, Canada, and some
smaller European countries with respect to their contribution to the world's GNP. Yet,
whether because of internal political and economic weaknesses or of external vulnerabil-
ities such as dependence on foreign energy, capital, and technology, the country has
exercised only moderate international influence relative to its growing capabilities. This
disparity is particularly evident in its accommodating reactions to the OPEC onslaught.

Brazil was not as active as it could have been in encouraging economically powerful
but oil-poor industrializing states to coalesce in a common response to OPEC.29 It did
not seek to join or promote a consumers cartel, stayed away from military solutions
advocated by a few at the time, and opted for extensive borrowing to finance oil imports.
It mildly encouraged multilateralism while pursuing aggressive bilateral arrangements. It
resisted attempts to upgrade the country's international credentials in ways that would
impose burden in the name of responsibilities. Brazil's foreign policy was conciliatory
and determined more by considerations of economic growth than by the desire to exert
political influence. As Selcher suggests, the "business of Brazilian foreign policy is
business."30 Overcoming difficulties in achieving commercial competitiveness, attracting
foreign investments and technology, and securing energy supplies were regarded by
Brazil's ruling coalition as primary strategies, requiring a cautious and restrained perfor-
mance. The guiding principles of "responsible pragmatism" and "no automatic align-
ments" were based on the conception that "material efficiency rather than formal coher-
ence is the standard of policy evaluation."31

The notion of a fundamental interdependence between Brazil's foreign policy and
energy considerations is the underlying premise of the brief assessment of global and
regional diplomacy that follows. The view that foreign policy, if wisely formulated and
skillfully applied, could produce economic benefits, guided the military-technocratic
regime since its inception in 1964. Diplomatic action aimed at the expansion of foreign
markets and the attraction of foreign investments became popularly known since the
1960s as "the diplomacy of prosperity." The 1973 energy crisis reinforced this preoccu-
pation with economic issues and brought about a reassessment of Brazil's position vis-a-
vis OPEC countries, the rest of the Third World, the advanced industrialized countries,
and its own neighbors. The shift to economic diplomacy was accompanied by institu-
tional changes. Many of the tasks previously performed by the Foreign Ministry (Ita-
maraty) were transferred to the Ministry of Mines and Energy, the Ministry of Industry
and Commerce, the Ministry of Finance, and the state companies Petrobras, Nuclebras,
and Eletrobras.

A major foreign economic policy instrument to offset the impact of oil imports on the
balance of trade was the promotion of exports to oil suppliers. Interbras was created to
promote and sell Brazilian manufactures and commodities and even barter them for
energy resources. By 1978, Brazil had multiplied the value of its 1972 exports to the
Middle East and Africa by a factor of ten. It was among the world's top ten largest
manufacturers of weapons in the early 1980s, with more than 50 countries providing a
market for its armored vehicles, the Cascavel, Urutu, and Jararaca. The buyers included
Iraq, Iran, and Libya, which had extended opportunities to test them on the battlefield,
and, more recently, Saudi Arabia. Other military exports include the Astros II rocket and
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the Tucano trainer. Arms and equipment sales of over $1 billion in 1982 represented an
increased share of all Brazilian exports.32 Brazil's attractiveness as a weapons supplier
stems from the simplicity and effectiveness of its technology and the lack of ideological
strings attached to the sales.

In addition to raw materials and manufactured goods, Brazil has pursued an aggres-
sive policy of exporting technology and services, particularly in oil exploration and
construction. By 1976 the Petrobras' subsidiary Braspetro had negotiated agreements,
and successfully drilled wells, in Iraq, Iran, Algeria, Angola, the Congo, and Colombia.
It received authorization from the Nicaraguan government for oil exploration and re-
search, and it signed a risk contract with South Yemen. The Petrobras trading company
Interbras provided engineering, financing, and commercial services, particularly to oil
suppliers, in mostly government-to-government transactions.

Middle Eastern countries remain Brazil's main oil suppliers, accounting for about
75-80% of its total imports in 1986, with Saudi Arabia and Iraq furnishing 30% of the
total respectively. Iran, the United Arab Emirates, Qatar, Libya, and Kuwait provided
another 18%.33 The outbreak of the Iran-Iraq war brought about the loss of 400,000
barrels per day in 1980, signaling the importance of Venezuela and Mexico as alternate
suppliers. In 1981, Brazil signed three energy agreements with the USSR for coal tech-
nology and the production of methanol alcohol from wood. Yet, by the mid-1980s, the
Soviet Union, Venezuela, Ecuador, and Mexico were supplying only a little over 4% of
Brazil's oil imports. The price advantage of Middle East oil was the justification for the
shift away from Venezuelan oil during the 1960s, and it continues to be at the root of
dependence on Middle Eastern suppliers. Negative trade balances with the Middle East
persist into the late 1980s.34

One of the political and diplomatic expressions of these economic relationships has
been, since 1973, Brazil's movement away from a position of "equidistance" in the
Arab-Israeli conflict. Accordingly, it supported the 1975 United Nations anti-Israeli vote
equating Zionism with racism, while 18 other Latin American countries either casted a
negative vote or abstained.35 Relations with Libya's Mu'ammar Qaddafi provide a strik-
ing example of policy reversal, from negligible links before 1973 (when Qaddafi spon-
sored Brazilian antiregime exiles) to close military and commercial ties. The results of
this strategy of cajoling oil suppliers were mixed, despite a modest increase in exports,
since no advantage in oil prices was gained, and the expected petrodollar investments by
Arab countries never materialized.

In Africa, Brazil was among the first countries to recognize Angola's Marxist
(MPLA) government, headed by Agostinho Neto, in 1975. President Geisel hoped that
Petrobras would play a part in the exploitation of the Cabinda oil fields, a matter dis-
cussed with the MPLA before recognition.36 Rather than stressing openly the strategic-
economic potential of alliances with oil-producing countries such as Angola, Nigeria,
and Gabon, or of securing a foothold in the little-tapped consumer markets of Africa,
Brazil used the commonalities of the Portuguese colonial tradition as vehicles to
strengthen its association with former Portuguese colonies in Africa. The pragmatic
approach dictated by commercial considerations is again evident in the growth of bilat-
eral trade with South Africa, from $7 million in 1972 to $150 million in 1980.

Adaptation to the constraints imposed by the regime's model of economic develop-
ment is also reflected in Brazil's regional policies. Many concepts from its school of
geopolitical thought have been incorporated into foreign policy principles.37 Its essence
is linking security and development as the military's core mission. Developmental goals,
in turn, are related to the ability to ensure energy supplies. Issues of integration, the
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conquest of the Amazon heartland, and the South Atlantic Narrows are intertwined with
priorities such as access to energy and natural resources.

In his seminal work Projecao Continental do Brasil, Colonel Mario Travassos ar-
gued in the 1930s that by projecting itself into the Amazon Basin and Bolivian heartland,
Brazil could fulfill its "continental destiny." The prominent geopolitician and 1964 re-
gime ideologue, General Golbery do Couto e Silva, the first director of the National
Intelligence Service and strategist at the Escola Superior da Guerra (Higher War Col-
lege), conditioned Brazil's achievement of international influence on the following prin-
ciples: regional and Third World cooperation, national integration, expansion into the
interior, peaceful external projection, and participation in the defense of Western civili-
zation. The Escola Superior da Guerra's doctrine of "development and security" has
consolidated these theories and disseminated their essence through the socialization of
the military-technocratic elite.38 Its orientation has shifted away from cold war consider-
ations and its influence has waned since the late 1960s.

These regional orientations provide a useful frame of reference for analyzing Brazil's
relations in South America. Because national security is defined in terms of develop-
ment, industrialization, and integration, strategic concerns vis-a-vis its neighbors reflect
the pragmatism characteristic of Brazil's policies toward the rest of the world. In the
regional context, Brazil has secured a paramount position through a series of agreements
with the "buffer states" (Uruguay, Paraguay, and Bolivia), thereby creating a security
perimeter and privileged area of economic activity. Central America and the Caribbean
are of lesser concern to Brazil, even though countries like Guyana and Nicaragua have
sought its help in developing their own versions of energy models.

Despite the hegemonic, expansionist labels often applied to its regional policies,
Brazil has relied most often on negotiation, persuasion, and prestige, and downplayed
confrontation.39 Not surprisingly, since 1973 the initiatives toward neighboring countries
have been launched in connection with energy resource needs. An agreement with Co-
lombia addressed the development of its coal reserves, another with Caracas provided
for joint marketing of Venezuelan oil, while a tripartite agreement with Colombia and
Venezuela dealt with development of the Amazon region. Other arrangements enables
Petrobras to buy natural gas, petroleum, and electricity from Bolivia and to conduct oil
exploration in Ecuador and Paraguay. Colombia provides Brazil with coal and is inter-
ested in Brazil's alcohol and uranium mining technology. In 1978, Brazil and Venezuela
signed a $2 billion agreement to construct a 9 million kilowatt dam in Venezuela's
Guyana region, the world's third largest dam. In 1983, they signed a cooperation agree-
ment in the area of nuclear energy for peaceful uses, under which Venezuelan techni-
cians began training in Brazil. In 1982, an agreement was signed with Guyana concern-
ing the hydropower station of Wamakuru.

The Amazon project launched by President Emilio G. Medici in 1970 was justified
on the basis of economic, infrastructural, and rural developmental potential, but was
deeply rooted in its perceived military-strategic relevance. Andean Pact countries re-
garded this project as destabilizing the previous geopolitical balance in an attempt to
"project" Brazil's influence toward its northern borders.40 Brazilian diplomacy (and
Itamaraty's professionalism), however, succeeded in downgrading these perceptions of
threat through a new series of bilateral treaties of friendship, trade, and cooperation and
the multilateral Amazon Pact Treaty of 1978. Regional projection has been accompanied
by the settlement of about 80,000 Brazilians in Paraguay, northeastern Bolivia, and
northern Uruguay through informal migrations and land purchases.41

Brazil's economic expansion into the buffer states eclipsed Argentina's influence.
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Brazil has four times Argentina's population and three times its GNP, a historically more
stable political leadership, and a more rapidly expanding economy. The territorial com-
petition between the two dates from the early colonial expansionism of the Spanish and
Portuguese crowns, which continued after independence in the early nineteenth cen-
tury.42 Two of the most critical issues in their friction during the 1970s were the two
countries' respective nuclear and hydroelectric energy projects. This priority lends sub-
stance to the proposition that issues of development and integration, to which energy
sources are subservient, set the tone in the countries' regional and global security and
cooperation policies.43

Until 1960, Argentina, Uruguay, and Brazil agreed on a system of mutual consulta-
tions regarding their respective hydroelectric planning. In the late 1960s, Brazil ex-
pressed its reluctance to submit what it considered its sovereign and unilateral right to
exploit its hydroelectric potential to the approval of the other countries of the Plata
Basin. Yet, partly in view of vigorous Argentine protests, Brazil, Argentina, and Para-
guay signed a tripartite agreement in October of 1978, on the conditions for the opera-
tion of the Itaipu hydroelectric plant, to ensure navigation and safe water levels on the
lower Parana River. The settlement of the dispute over the exploitation of the Parana in
late 1979 opened the way for the 1980 visit to Argentina by President Figueiredo, the
first by a Brazilian president in 45 years, which resulted in a series of agreements on
hydroelectric and nuclear power, scientific and technological development, and various
other economic and cultural issues.44 The possibilities of Argentine exports of natural
gas to Brazil and of joint petroleum exploration in Argentina were explored. A series of
presidential-level meetings, particularly between Raul Alfonsin and Jose Sarney, and,
more recently, between Sarney and Saul Manem, has led to significant steps toward
economic integration since the mid-1980s.

The role of Brazil in the South Atlantic has been discussed in the context of its
technical and military capabilities and its economic goals.45 Historically a major trade
route, the South Atlantic became the vital petroleum lifeline for Europe and the United
States with the closure of the Suez Canal in 1967. Supertankers continued to use that
route even after the reopening of the canal in 1975. Considering Brazil's dependence on
Middle Eastern and Nigerian oil and the increasing importance of West Africa and
Angola as export markets, it is hardly surprising that even Brazil's South Atlantic strate-
gies are conditioned by economic needs in general and energy considerations in particu-
lar. These interests seem to outweigh the advantages of the proposed South Atlantic
Treaty Organization in cooperation with Argentina and South Africa, a proposal that has
never been given serious attention. Brazil cannot afford to ignore South African racial
policies, not only because of its own ethnic composition but also because of its commer-
cial interests in black Africa, and has therefore shied away from any such agreement.

In its relations with the United States, Brazil has sought new options to deal with
problems of development. Under the impact of the energy crisis, the trend toward
greater autonomy has accelerated, putting an abrupt end to the "special relationship"
that had existed between the two countries, buttressed by the experience of a joint
brigade in World War II. Nuclear energy and trade became two major areas of friction in
the 1970s, intensifying Brazil's search for new trade and investment partners, particu-
larly among Western European nations and Japan.46 The Carter administration attempted
to prevent, and later to disrupt, the implementation of the 1975 nuclear agreements with
West Germany, which provided for the transfer of sensitive enrichment and reprocessing
technologies to Brazil. In 1977, Brazil abrogated the 1952 military assistance treaty with
the United States as proof of its reduced need for foreign military supplies and its dismay
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at U.S. complaints over Brazilian human rights abuses. This move was designed to
preempt an almost certain cut in U.S. military aid to Brazil. Commercial ties with
Moscow, Angola, Cuba, and Libya were no only financially lucrative, but a useful
signal of independence. U.S.-Brazilian relations, however, are still intense, with the
United States providing the largest single-country market for Brazilian exports. Under
the Reagan administration, disagreements over Brazil's nuclear program subsided, but
Brazil's supply of weapons in the Iran-Iraq war and to Libya was high on the bilateral
agenda.47 Debt, trade, services, and technology issues remain the leading disputes at the
end of the decade.

At the level of global interactions, energy vulnerabilities may have constrained Bra-
zil's transition to more assertive participation in world politics. Efforts at rationing, oil
exploration, diversification, and export policies were accompanied by an attempt to
placate its preferred providers. Policies with respect to North-South issues were charac-
terized in the 1970s by a reluctance to assume leadership positions and to give automatic
support to raw materials cartels or regulation of foreign investment. As Selcher sug-
gests, Brazil avoided taking a political lead in most major international issues because
such issues are polarizing and have the potential of alienating "the diverse and demand-
ing constituencies on which it depends."48

While Brazil's extraregional policies have attempted mainly to temper destabilizing
impacts, within the regional context there has been greater willingness to exercise influ-
ence. The competition for control of economically important territory is at times consid-
ered a major source of tension in South America. However, through quiet and consistent
diplomacy, Brazil has been able to minimize regional conflict and at the same time carry
out its developmental designs along its borders. Even though it declared Latin America
to be a priority region for its national diplomacy, in practice Brazil's more pressing
international economic commitments seem to take precedence. Its regional policies aim
more at enhancing its influence through cooperation than at displaying hegemonic de-
signs by challenging or threatening the neighboring countries. Yet there is a tacit source
of threat: its nuclear capabilities.

Neither Pygmy Nor Pariah: Brazil's Nuclear Policy

Although stimulated by the 1973 energy crisis, Brazil's plans to acquire atomic power
can be traced to 1951, when the National Research Council (CNPq), under the direction
of Admiral Alvaro Alberto, assumed control of the nuclear sector. Stressing autonomous
development and limitation of mineral exports, President Getulio Vargas, in 1952, ap-
proved directives to the National Security Council calling for "specific compensations"
(technical aid and delivery of equipment and materials) in return for sales of uranium
and thorium to the United States. However, following the ascendancy of President Joao
Cafe Filho in 1954 and his dismissal of Admiral Alberto, two nuclear agreements were
signed transferring the monopoly over uranium research and extraction to the United
States. In the same year, Washington prevented the transfer of ultracentrifuge enrichment
equipment from Bonn to Brazil.

Presidents Janio Quadros (1961) and Joao Goulart (1961-1964) encouraged national
research and control of resources, and diversification of external sources of technology.
Translating these political guidelines into technical options meant reliance on natural
uranium, and French natural uranium reactors were viewed as a possible option. At this
point, there was agreement between nationalist sectors and the scientific community as
to the nature of the technical path to be pursued.49 The military coup in 1964 marked the
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beginning of a new phase, favoring reliance on imported fuel and technology. By 1968,
the decision was made to opt for a pressurized water reactor (PWR) of the light-water
type, later purchased from Westinghouse as a turnkey. The decision in favor of enriched
uranium was coupled with a purge of physicists in research centers who favored a more
autonomous program based on natural uranium, thorium, and domestic technology.

In 1975, Brazil embarked on an ambitious attempt to master the entire nuclear cycle
through an agreement with the West Germany firm Kraftwerk Union (KWU). The com-
prehensive arrangement provided for the transfer of eight nuclear plants of 1200 MW
each; mining and uranium processing activities, including enrichment; plutonium repro-
cessing; and a joint venture in heavy components fabrication.50 The most prominent
arguments favoring this course included fulfillment of energy needs in the post-2000 era,
reduced dependence on foreign sources of fuel, and the presumed multiplier effects of a
nuclear industry. The light-water,' enriched uranium path was justified through a mixture
of economic and technological advantages, notably its lower cost and greater technical
reliability when compared with alternative cycles. Mastery over the entire fuel cycle
would prevent dependence on imported fuel supplies, of particular sensitivity because
the United States had ceased its transfers of enriched uranium to Brazil in 1974.5I

Brazilian industries would take over an increasing share (up to 90% participation by
1990) of both power plant construction and components manufacture.

The agreement with KWU was criticized in Brazil on several grounds. The jet nozzle
enrichment procedure was considered a great risk as the technology was not commer-
cially proven, and its electricity consumption was high. The scientific community
backed a more independent approach, possibly along the natural uranium, heavy-water
lines (such as the Argentine program), stressing the advantages of a thorium-based
cycle, because Brazil had considerable reserves of thorium, as well as in incipient na-
tional technology. Domestic entrepreneurs in the capital goods and engineering sectors
were far from satisfied with the role they were allocated in the joint ventures with the
German partners. In its political, economic, and technical nature, the arrangement ex-
pressed the encroachment and supremacy of the economic ministries in shaping sectoral
policies in tune with the Brazilian regime's broad macropolitical objectives.52

The exorbitant rise in the cost of the nuclear program, from an original estimate of
about $10 billion in 1975 to $40 billion in the early 1980s generated widespread criti-
cism.53 Compounded by disclosures of mismanagement and corruption, mounting eco-
nomic difficulties, poor selection of sites, and lack of adequately trained personnel, the
implementation of the 1975 agreement was delayed and finally sharply contracted in the
mid-1980s. Criticism also focused on KWU's poor record in technology transfer, lead-
ing to the resignation of two directors of Nuclebras subsidiaries.54 General Dirceu La-
cerda Coutinho, director of Nuclei (Isotopic Enrichment), forwarded a report to the
National Security Council, the National Information Services, and to President Geisel,
but received no reply, and later testified in a congressional investigating committee on
German reluctance to transfer technology effectively.55

By 1988, the accomplishments of the 1975 nuclear agreement could be summarized
in the inauguration of (an idle) heavy components factory (Nuclep), a fuel element
fabrication plant,, and two unfinished power stations. A uranium concentrate plant de-
signed by the French company Pechiney Ugine Kuhlman was inaugurated in 1982.
Following the May 1980 Argentine-Brazilian nuclear cooperation agreements, Argentina
commissioned Nuclep to weld and assemble the lower part of the pressure vessel for its
Atucha II plant. Through its partnership with KWU, Nuclep also participated in the
bidding for the supply of two reactors to Mexico.56 Brazil also signed an agreement in
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1980 to provide Iraq with natural and low-enriched uranium, equipment, personnel
training, and technology for reactor construction, and reportedly shipped natural ura-
nium to Iraq.57 Brazil's export potential, however, ultimately may be seriously con-
strained by limited global demand and a thriving competition.58

Critics of the nuclear program within the technocracy rallied around General Costa
Cavalcanti, director of Eletrobras and Itaipu Binational, who advocated the development
of Brazil's hydroelectric potential.59 With the appointment of Antonio Delfim Netto, one
of the architects of the liberal economic policy, as minister of planning, this group
succeeded in reversing priorities in favor of hydroelectricity in the late 1970s. The
decline of Nuclebras and the official program with KWU can be contrasted with the rise
of the National Nuclear Energy Commission under National Security Council protec-
tion. The commission headed a "parallel program," invigorated in the early 1980s,
designed to advance indigenous nuclear technology.60 Among its achievements was the
inauguration in 1988 of a uranium enrichment facility under navy control. Its projects,
unlike those of the German agreement, are not covered by international safeguards
which would prevent Brazil from diverting fuel or replicating technologies to obtain
weapons-grade materials. The Brazilian air force has a nuclear research institute in the
Centra Tecnico Aeroespacial in Sao Jose dos Campos, and the army reportedly concen-
trates on the use of nuclear energy in the propulsion of satellites in its own large research
center, the Centro Tecnologico do Exercito (Centex).61 In September 1983 Navy Minis-
ter Admiral Maximiano da Fonseca announced that Brazil would begin construction of
its first atomic submarine in the early 1990s.62

Most analyses of the cluster of incentives which might drive Brazil to acquire a
nuclear capability have traditionally focused on issues of international status, prestige,
and independence, particularly independence from the United States.63 Neither the "pa-
riah" nor the "pygmy" characteristics of other countries on the nuclear threshold apply
to Brazil.64 Its declaratory policy points to the denial of nuclear technology to nonsigna-
tories of the Nonproliferation Treaty as part of a general attempt by the nuclear powers
to perpetuate international stratification. At least some Brazilians may regard an inde-
pendent nuclear weapons capability as a useful diplomatic tool to increase both Brazil's
stature among developing countries and its leverage vis-a-vis the developed world. Such
capability would portend, in this view, an upgrading of its credentials as a major con-
tender in the international and regional arenas. However, prestige as an incentive may be
offset by the need to come to terms with severe socioeconomic effects of many of the
grandiose schemes undertaken in the 1970s. Economic and political viability, not gran-
deza (greatness), is the adjusted objective of the late 1980s. Moreover, there is growing
understanding among nuclear-capable Third World countries that an overt military nu-
clear capability may be of decreasing strategic value. Once capabilities are in place,
intentions remain under a cloud of ambiguity, as in the case of Pakistan, broadening the
repertoire of nuclear postures as an instrument of foreign policy.

Few studies agree on the impact of regional security considerations, more specifi-
cally, the Argentine factor, on Brazilian incentives.65 In the aftermath of Argentine defeat
in the Malvinas/Falklands War, arguments citing an Argentine effort to regain lost capa-
bilities acquired greater currency in Brazil. Yet the significance of this factor seems to
have been overstated in light of the relatively benign security environment of the South-
ern Cone of South America, especially in comparison with other regions such as the
Middle East and South Asia. The series of agreements on nuclear technology coopera-
tion between Argentina and Brazil since 1980 has led to presidential-level mutual visits
to sensitive facilities.66 Brazil supplied Argentina with the pressure vessel and steam
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generators for the Atucha II plant, and Argentina supplied Brazil with zircaloy tubing
and loaned it 240 tons of uranium for Angra I, part of which was returned after produc-
tion started in Pocos de Caldas.

The military establishments in both Brazil and Argentina are often cited for efforts to
accelerate their respective nuclear programs, but in recent years the levels of antagonism
have been low. The armed forces control strategic technical areas including nuclear
technology, telecommunications, weapons, aeronautics, and computers.67 However, the
Brazilian military is no monolithic entity, and there are growing ideological cleavages
concerning broad economic policies, state control, global alliances, and the objectives of
the nuclear program. The foreign policy of caution and restraint on the part of former
Argentine president Alfonsin helped diffuse concerns among the Brazilian military.

Whether the bilateral agreements of the 1980s (including joint development of a
breeder reactor) reflect tactical cooperation geared to oppose foreign pressures on their
nuclear programs, or truthful signs of sincere rapprochement, the two countries have set
in motion a process of mutual accommodation which reduces the proliferation incentives
linked to regional competition. Like economic interdependence and cooperation, pres-
tige derived from nuclear competence can be seen as a positive sum game. Competition
between Argentina and Brazil is more likely to occur at the level of nuclear technology
exports to other less developed countries, particularly in Latin America. However, coop-
eration in the form of joint ventures with third partners, including possibly Cuba, is also
feasible.68

Nuclear power may not be the most efficient solution to Brazil's energy problems, at
least in the short run. Economic and sociopolitical realities impose severe constraints on
capital-intensive nuclear-related activities, peaceful and otherwise. Yet its rationale is
embedded in the perception that, in the words of a Brazilian colonel, "A nuclear pro-
gram is fundamentally, and almost exclusively, a matter of national security. The har-
nessing of energy from a nuclear reactor is secondary."69 Brazil has not signed the
Nonproliferation Treaty (NPT), and there is broad domestic consensus, even among
critics of the nuclear program, that vertical proliferation (additions to superpowers'
arsenals) poses a much greater threat to humanity than horizontal proliferation (growth
in the number of nuclear powers), and that the NPT is designed primarily to perpetuate a
discriminatory distribution of power. Moralist fallacy or not, many Brazilians view the
real danger to the survival of mankind as lying in the mushrooming arsenals of the
superpowers, not in disarming the unarmed.

In 1962, under a civilian regime, Brazil proposed to the United Nations the creation
of a nuclear-free zone in Latin America, which eventually resulted in the Treaty of
Tlatelolco. In 1978, Brazil ratified the treaty but chose not to waive the requirements of
article 28, paragraph I, and in practical terms the treaty is therefore not in force as far as
Brazil is concerned.70 From the legal standpoint, once the treaty comes into force for a
country, it is obliged to negotiate a full-scope safeguards agreement with the Interna-
tional Atomic Energy Agency. Brazil perceives the treaty as not impinging on the signa-
tories' right to conduct peaceful nuclear explosions.71 The safeguard provisions of the
1975 West German agreement were consistent with the prevailing guidelines of the
Zangger Committee on nuclear exports. Brazil did not, however, accept full-scope safe-
guards covering its entire nuclear industry. In practical terms, moreover, the agreement
with West Germany allowed room for movement of nuclear materials in and out of
safeguarded facilities, under article VII.

Brazil's position with respect to the NPT and Tlatelolco, its refusal to agree to full-
scope safeguards, and its insistence on its right to conduct peaceful nuclear explosions
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point to a policy stressing national autonomy and strategic flexibility.72 Cooperation
through agreements on hydroelectrical and other natural resources development, includ-
ing nuclear technology, have served Brazilian interests better than an arms race, at both
the global and regional levels. According to one analysis of military competition in
South America, Brazil's military expenditures, about 1 % of its GDP, are the only ones in
the region compatible with peacetime growth.73

Brazil, the Newly Industrializing Countries,
and Adjustment Patterns

During hard times, argues Gourevitch, "patterns unravel, economic models come into
conflict, and policy prescriptions diverge."74 Brazil's responses to the oil shocks of the
1970s contributed to the expansion of its state enterprises, the deepening of its foreign
financial indebtedness, the intensification of countertrade strategies, and the sobering of
the ruling coalition's own evaluation of its macropolitical model of economic change.
Some of Brazil's solutions increased its external vulnerability and fomented friction with
environmental and nonproliferation groups in North and South alike; the domestic social
costs were even higher. If anything, the energy crisis highlighted, for Brazil as for
others, the interdependence of politics and economics, and of global and domestic, in the
definition of states' response to external challenges.

Brazil was only one among those affected by the oil crisis that helped truncate the
rapid economic advancement of the pre-1973 period. In the absence of a multilateral
challenge to OPEC, Brazil's ruling coalition chose to rely primarily on its own efforts at
domestic restructuring. The emphasis on domestic strategies of adjustment was largely
molded by Brazilian decisionmakers' perception that the state's capacity to internalize
the costs of adjustment was greater than its international ability to help shape a new
regime via, for instance, mobilizing support against OPEC among other Third World
countries.75 Brazil's diplomacy was thus characterized by a pragmatic and technocratic
bargaining style, in which fluid policies tended to rely on bilateral relations as being
more dependable than multilateral cooperation.

Beyond the domestic rationale advanced in this paper, three system-level types of
mutually reinforcing explanations can be put forward to explain Brazil's selection of
instruments of adjustment to the external challenges of energy markets. First, its mild
reactions could buttress the contention that developing countries' support for common
political objectives such as global restructuring of international regimes (in this case by
Third World oil producers), can override concerns with their own economic perfor-
mance.76 In its response, however, Brazil tacitly yielded to a transformed energy market
without pressing for the creation of an authoritative international regime that would
render predictable, if not secure, resource transfers to affected developing countries.

A second explanation may be found in the country's structural position in the interna-
tional political economy. As part of what is at times labeled the semiperiphery, Brazil is
caught in the ambiguity that the advantages of an upgraded international status may
create.77 Although not yet reaping the benefits of a full-fledged member of the advanced
tier, its interests increasingly diverge from those of less developed countries left behind.
It expects to maintain smooth ties with the industrialized world, which supplies it with
the capital, technology, and export markets on which its growth is dependent, while
securing Third World export markets and sources of raw materials.

Finally, Brazil's response to the energy debacles of 1973 and 1979, not unlike that of
other oil importers in the industrialized world, can be interpreted as reflecting an inexo-
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rable shift of the international system from a military to a trading world.78 Diplomacy
and reciprocity, financial flows, domestic adjustments, and export drives prevailed over
more bellicose alternatives.

Brazil's energy predicament, which turned it into the Third World's largest oil im-
porter, may be compared to that of other energy-poor developing countries with nuclear
programs. These countries' relative vulnerability to changes in oil prices and supplies is
linked to their respective resource endowments, degrees of energy dependence, and
patterns of economic development.79 Less developed countries undergoing rapid struc-
tural change and increasing energy consumption are particularly vulnerable. In light of
their rising position in the international economic system and their energy dependence,
they face similar challenges, leading, at times, to similar responses. For instance, both
India and Brazil changed their policies regarding oil exploration and self-reliance by
inviting foreign companies to participate, but both failed in attracting OPEC invest-
ments. Yet level of vulnerability to foreign oil supplies does not seem to be associated
with uniform patterns of state intervention and entrepreneurship. Thus, the expansion of
state firms in Brazil in the 1970s can be contrasted with the market-conforming strate-
gies of South Korea, which allowed private firms greater opportunities in energy mar-
kets.

Most East Asian NICs, including South Korea, Taiwan, and Singapore, were struck
by the quadrupling of oil prices in 1973, but the domestic costs of adjustment were lower
for their smaller, flexible, trading economies, and their relatively more egalitarian social
structures. Their responses leaned more on fundamental economic restructuring and
acceptance of lower initial growth to limit imports while promoting exports to allow
economic recovery than, as in the case of Brazil, on foreign indebtedness.80 Despite
these instrumental differences, however, most NICs responded by maintaining central-
ized authoritarian political models backed by military force. Their ability to impose costs
on domestic groups may decrease with political liberalization, compelling democratic
regimes to search for a different mix of domestic and international, including multila-
teral, solutions. A particularly constraining factor for Latin American NICs has been
their external indebtedness, which increases their vulnerability to external leverage in
shaping political and economic objectives.

Beyond their common concern with energy considerations, NICs vary not only with
respect to the vulnerability of their economic infrastructures and the state's ability to
steer investment patterns, but also in the levels of regional security threats. In South
America, regional power politics and deterrence are far less relevant than are other
international considerations. The security factor sets Brazil apart from India, Israel,
Taiwan, Pakistan, South Korea, and South Africa. There has been little serious probabil-
ity of superpower entanglement in the Southern Cone, even in the era before glasnost,
which reduced even further the incentives for regional military competition.

The availability of alternative sources of energy in Brazil, as in Argentina and India,
seriously calls into question the major commitments to nuclear power by at least some
NICs. The decisions to embark on such programs were associated more with "pull"
(domestic considerations) than "push" factors (suppliers' intervention). The programs'
political, economic, and technical characteristics were shaped by the countries' respec-
tive domestic structural and institutional arrangements. The avenue of acquiring a nu-
clear weapons option through a civilian power program, as the case of India appears to
suggest, inextricably links questions of security with issues of economic growth and
technological development. In most cases, nuclear power has been seen as a litmus test
of independence, sophistication, and industrial technological advancement. Yet the con-
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tribution of nuclear power to the broader modernization of these countries' industrial
structure has been limited in most cases, while the nuclear sector has absorbed resources
far greater than the economic benefits it could provide.81

Diverging trade, financial, and strategic considerations have placed NICs, in some
areas at least, at opposing ends of multilateral bargaining processes. Domestic structures
and policy networks shaped different state capacities and proclivities. These two, in
turn, defined the balance of incentives and constraints associated with different strate-
gies, and ultimately influenced the nature of the country's adjustments to increased
interdependence. Changing economic and technological capabilities for the group as a
whole may reduce external vulnerabilities with regard to energy, while global changes,
notably the decline of East-West tensions, may provide new opportunities for expansion
of their economic and political relations, ignoring ideological considerations in much the
pragmatic style adopted by Brazil during the first oil shock in 1973.
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