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It is recognized the economic benefits that might follow the opening process of the
Brazilian oil and natural gas industry, which shall experience a fast expansion with
the arrival of national and international private investors. However, we should not

neglect the broader impact of this process on the future development of all that cluster
of national agents that lived around and served the former national oil monopoly
managed by the Brazilian National Oil Company, Petrobras. This work focuses on this
larger perspective, discussing about the capacity of Brazil to sustain and expand its
competitiveness in the ol business as well as to obtain the maximum economic
development from the exploration of its oil and gas reserves. We adopt the work of
Michael Porter; from the University of Harvard, about the Competitive Advantage of
Nations, as a theoretical model to analyze the Competitive Advantage of Brazil in the
global oil industry. By introducing the concept of « oil diamond », adapted from the
notion introduced by this author, we develop a new wnderstanding of national
competitiveness in the ol sector. In this paper, we present the general model as well as a
brief characterization of the results found for Brazil. Subsequently, we focus on just one
leg of the model, for which we discuss, with more detail, about the competitive
condition of the country in the opening-up scenario. This leg regards the so-called
supporting and supplementary industries that constitute what is denominated in the
French tradition the « para-petroleum » industry. We analyze the conditions for the
Bragilian domestic « para-petroleum’ industry » to survive and grow in the new
competitive environment.

Revie de [ 'Ene?‘gie. n° 516, mai 2000

l.— INTRODUCTION

When a country has a difficult challenge
ahead, it should seck for solutions through
looking at its past successful as well as bitter
experiences. The close observation and
understanding of the historic moment as
well as the social, economic, cultural and
political context in which it finds itself, may
help a country to take new opportunities,
reduce risks and avoid threats created by
major changes in the competitive scenario
of major businesses. The globalization of
the economy and the open up of particular
Sectors o private Investors create NUMerous
opportunities for expansion and moderni-
zation of suppliers as well as for cost reduc-
tion, more supply reliability and increasing
products quality that usually benefit final
consumers. However, one can not neglect
the impacts that those changes may also
have on all those agents that live within and
around a particular business. Those broader
impacts are usually very important for
considering whether or not a country will
be really better off and more competitive
after changes have taken place in this parti-
cular business.

Michael Porter, from the University of
Harvard, in his seminal work, the
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Competitive Advantage of Nations, has tried
to systematize a generic theoretical frame-
work for analyzing the competitiveness of
nations (rather than individual companies)
in particular industries. [1]

As shown by the author, for each sector,
some national environments seem more sti-
mulating to advancement, modernization
and progress than others do. The winning
economies usually stand out worldwide
showing a strong cohesion of positive forces
that lead to progress and success. These
forces are almost unbeatable and ultimately
translated into economic power of domestic
companies that will grow externally as well
as internally, increasing market share and
determining the more important variables
that will allow the firms to control the par-
ticular sector or market niche.

We adapt this generic model to draw out
the present competitive position of the
Brazilian oil industry, asking whether or not
this industry is prepared to face the new
challenges of the global oil business. The
open up of Brazl to private national and
international oil investors, started formally
in 1995, with the approval of the Ninth
Amendment to the Federal Constitution. It
ended the former national oil monopoly
managed by Petrobras, the Brazilian Oil
Company, and will certainly create new
business opportunities in the country, with
important economic benefits and high pers-
pective for growth. Nevertheless, we should
not neglect the broader impacts of this pro-
cess on the future development of all those
agents that lived around and served the for-
mer national oil monopoly. Whether this
industrial cluster will adapt to the new com-
petitive scenario and improve its competi-
tive advantages in the global oil market is an
essential question to see if Brazil will be able
to obtain the maximum economic develop-
ment from the exploration of its oil and gas
reserves.

In the next section, we present the general
aspects that constitute Michael Porter’s
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theoretical approach, introducing the
concept of « oil diamond » which is directly
derived from Porter’s diamond notion.
Then, we present a general characterization
of the Brazilian oil diamond, summarizing
the most relevant results. Finally, we analyze
with more details the new relationships bet-
ween the Brazilian oil and gas sector and all
the supporting and supplementary indus-
tries that are related to the oil and gas busi-
ness and which constitute what the French
tradition calls the « para-petroleum » indus-
try. We conclude with some recommenda-
tions that Brazil should consider if it is
willing to improve its competitive position

in the global oil market.

Il.— MICHAEL PORTER’S
GENERIC MODEL AND
THE CONCEPT OF DIAMOND

According to Porter [1], for a nation to be
successful in a business, it should create
strong competitive advantages, which must
be sustainable over long time. To achieve
that, the country will have to develop a
favorable and winning system, integrating
positively some leading determinants for
the national com-

domestic demand that incite suppliers to
modernize and constantly improve its pro-
duction. (iii) the so-called supporting or sup-
plementary industries. And, finally (iv) the
competitive environment in which the indus-
try operates (the structure of the industry,
the level of rivalry and the strategies of com-
panies). The combination of those determi-
nants represents schematically the industrial
« diamond » which helps us to analyze the
national competitiveness in the particular
sector.

The « diamond » is a dynamic system. The
relationships between the four principal
determinants evolve continuously. In a
« diamond » where constructive and posi-
tive forces prevail, the four determinants,
which are equally important for the compe-
titive advantage of the nation, reinforce
mutually and conduce the country to
increasing competitiveness. When the
determinants weaken or diverge, the natio-
nal competitiveness will be jeopardized,
with the domestic companies ultimately

losing their leadership in the global market.

Adopting this model as an instrument to
analyze the competitiveness of nations in
the global oil business, we introduce the
concept of « oil diamond ». Through this

petitiveness in that
specific activity. As

FIGURE 1 - Determinants of the Competitive Advantage of Nations
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theoretical approach, we aim at establishing
a modern vision of a competitive national
oil industry. In particular, we attempt to
analyze the competitive conditions of Brazil
to face the challenges of opening up its
domestic oil and natural gas sector to global
competition.

ll. —THE BRAZILIAN OIL
DIAMOND -THE PRINCIPAL
CHARACTERISTICS

We initiate the discussion about the
Brazilian competitiveness in the oil business
by presenting the main characteristics of
Brazil's « oil diamond ». By describing the
four determinants of competitive advan-
tages suggested by Porter, we draw a generic
picture which positions to a great extent the
country’s major strengths and weaknesses in

the global oil world.

We start with the factor conditions, because
we believe this is the most sophisticated
attribute of the Brazilian oil diamond. In
terms of physical resources, Brazil contains
29 sedimentary basins that extend over a
five million and six hundred thousand
square kilometers area (one million, six
hundred thousand are to be found in the
ocean, the so-called offshore areas). These
basins show various stages of exploration.
The exploration investments made by
Petrobras during the monopoly period were
mainly concentrated on 8 of the 29 basins,
which represent a little more than one third
of the total area to be explored. The most
explored regions are located in the follo-
wing Federal States : Bahia, Sergipe, Rio
Grande do Norte, Amazonas, Ceard,
Alagoas and Parani (for onshore activities) ;
and Cear, Rio Grande do Norte, Alagoas,
Sergipe, Bahia, Espirito Santo, Sio Paulo
and Rio de Janeiro (for offshore activities).
In particular, Petrobras invested so far more
than US$20 billion in the Campos basin,

Brazil's more prominent sedimentary basin
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in the offshore area FIGURE 2
of Rio de Janeiro.
The Campos basin oIL
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100000
20000

60000 4

10" 3m3

40000

20000

duction of more
than 600 thousand
barrels /day. [2] [3]

Brazils domestic
crude oil produc-
tion reached the one million barrels/day
mark at the end of 1997, and is expected to
reach the 1.3 million b/d mark by the end
of 2000. Today, national production corres-
ponds to approximately 55 % of the coun-
try’s daily oil needs. Figure 2 shows the
recent evolution of domestic production
and national consumption. Although the
country has been unable to diminish its
dependence on crude oil imports, one must
recognize Petrobras” effort of continuously
increasing production to serve a fast gro-
wing oil demand. The construction of
infrastructures and the development of
human resources and technology to feed
this great expansion certainly improved the
country’s competitiveness, making Brazil an
attractive place for private investors today.

In the world ranking, the Brazilian oil and
gas reserves cannot be deemed expressive,
however Brazil has developed an advanced
technology for deep-and-ultra-deep water
offshore exploration and production activi-
ties. In this fast growing segment of the off-
shore business, Brazil holds a leading posi-
tion with Petrobras appearing as a major
global player. The potential of new giant
discoveries in the Brazilian deep waters is
still high, atracting the main leading inter-
national oil companies, high level professio-
nals and a series of frontier technologies,
which place Brazil in an outstanding posi-
tion in the global offshore market. The arri-
val of foreign companies, with new techno-

Source : Balanco Energético Nacional - BEN 99 (National Energy Balance Sheet) [4]

logical approaches and different competen-
cies will likely create even more dynamics in
the competition environment. The country
will certainly improve its factor conditions,
maintaining and updating its competitive-
ness in the international oil business.

In what regards to the quality of Brazils os/
demand, related primarily to the consump-
tion of refined products, which affects the
competitiveness of the downstream seg-
ment, one must recognize that the country
presents a very poor demand. The Brazilian
market might be attractive for its volume
and growth potential. However, the final
consumers do not have the power to
influence positively the other attributes of
the « oil diamond ». By accepting high sul-
fur fuel oil and diesel as well as low quality
gasoline, the final users do not represent any
especial challenge for the domestic refine-
ries, which lack important upgrading
investments. Product specifications are rela-
tively soft in the country, making it difficult
for domestic producers to export into other
more sophisticated markets. On the other
hand, with the open up of the national mar-
ket to imported refined products, the

Brazilian refineries may be attacked in the
segment of high-quality-and-high-margin
products. This side of the demand condi-
tion is Brazil's weakest competitive determi-
nant. The country has to improve its
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and with growing potential, but also sophis-
ticated. [9)

Another dimension regarding the demand
condition is related to the commercial rela-
tions between the domestic oil companies
and the bunch of equipment, material and
service firms that supply the oil activities,
particularly in the upstream segment. In
this side of the demand, the role of
Petrobras during the monopoly period was
outstanding, The National Oil Company
always enforced its suppliers to improve
production and the quality of its products.
Petrobras’ suppliers lead the list of ISO
9000 and ISO 14000 holders in Brazil.
They have been introduced into major
technology development programs with the
hands of the state Oil Company that very
often sets up multi-agent research programs
including its Brazilian partners. At this side
of the demand, Brazil has developed a
strong competitive determinant, which has
been influencing very positively the other
determinants. It sets up investment priori-
ties and induces innovation and technologi-
cal efforts. It stimulates the strengthening of
business relationships between buyers and
vendors, making the commercial success of
new products and technologies more likely.

Albeit the preeminence of Petrobras in this
regard, the open up of the national market
is expect to induce an even more substantial
sophisticated demand, with positive results
in terms of the national competitiveness.
The arrival of new oil companies will create
more business opportunities and new tech-
nological approaches. It will also reinforce
the internal rivalries, as the domestic sup-
pliers will have to fulfill the new demand
while having to face an increasing competi-
tion with other foreign suppliers that will
start selling their products on the Brazilian
market. The Brazilian demand condition
tends therefore to improve in the next years,
multiplying its positive effects.

The third determinant of the model is the
internal rivalry. The way in which the com-

panies are managed and compete with each
other is tremendously affected by the degree
of competition in the country. The internal
rivalry has, therefore, an important role to
play in the process of innovation and
increasing competitiveness. In Brazil,
through the open up of the market, we
should expect a substantial revitalization of
this attribute. The entrance of new players
in the upstream and downstream markets
will create a much more favorable environ-
ment to competition, leading to more inno-
vation and efficiency as well as lowering
costs, improving quality and increasing pro-
ductivity.

Brazil should not find difficult to attract
investors into its upstream business. The
reason are three main factors : the overall oil
economics improving with the mainte-
nance of the international oil prices above
the 20 US$/barrel level ; the natural
resources already discovered in the national
territory and the technological leadership
already acquired by Petrobras. There are
two ways of getting involved with upstream
activities in Brazil : through partnerships
with Petrobras or participating in the
annual bidding rounds organized by the
recently created Brazilian National
Petroleum Agency (ANP). Although many
companies have already shown great inter-
est in working in joint-venture basis with
Petrobras, few agreements (approximately
21) had been established until the end of
1999. On the other hand, the Brazilian first
bidding round of upstream activities was
organized in June 1999, in the middle of a
strong economic crisis, having achieved par-
tial success (only 12 out of 27 blocks have
been granted to oil companies). Substantial
structural and institutional changes are still
necessary if Brazil is to speed up competi-
tion in its upstream business. The govern-
ment must enforce Petrobras to accelerate
its asset restructuring or then some partial
(or total) privatization of the state Oil
Company will be needed.

Regarding the downstream, and particu-
larly the refining business, the rivalry level is
still very low. It prevails a monopoly struc-
ture controlled by Petrobras. The ANP has
been focusing its attention on this issue,
even suggesting that Petrobras should ulti-
mately divest from some of its refineries,
creating more competition. However, the
politics is still not clear and the changing
pace may not be as fast as expected.

In short, even though the Brazilian « oil dia-
mond » has quickly improved in terms of the
rivalry parameter, Brazil is still a long way off
from being the most sophisticated and com-
petitive market in the world. In the upstream
side of the business, the opportunities seem
clearer to set up more competition. The high
attractiveness of exploration and production
activities in Brazil might motivate the fast
entrance of other competitors, increasing
significanty the internal rivalry. The trans-
formation of this competitive attribute
constitutes already the principal driving force
for the long-term improvement of the natio-
nal « oil diamond ». In the downstream,
entry barriers are still high and competition
is almost no existent, overlapping some of
the gains expected in the upstream. The fast
expansion of the domestic refined products
market can nevertheless speed up the com-
petition process, making the construction of
new refining units by new economic agents
attractive and viable. In this case we should
also have an intensification of the internal
rivalries in the downstream.

IV.—THE ROLE OF THE
« PARA-PETROLEUM »
INDUSTRY
INTHE OIL DIAMOND

The related and supporting industries, the so-
called « para-petroleum » industry, are the
ones that create the transferable factors for
the oil industry. These are the suppliers of
material, equipment, services and techno-
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logy to the oil companies. Following
Porter’s theoretical approach, these indus-
tries must be equally competitive to increase
the national oil competitiveness. As already
described, during the monopoly period,
Petrobras introduced a systematic demand-
side approach, giving rise to a relatively
sophisticated national « para-petroleum »
industry. However, as indicated by a recent
research [6] [7], due to the lack of competi-
tion and a great deal of paternalism from
the national Oil Company, many of these
Petrobras’ suppliers became completely
dependent on their former reserved market.
Now, some of these companies are finding
difficult to create or maintain sustainable
competitive advantages that can last in a
more competitive and open market.

The government (Petrobras’ major share-
holder) has been enforcing the state Oil
Company to become a more commercial-
driven and competitive firm. Petrobras is
also under strong pressure to reduce costs in
its expensive offshore activities as well as to
improve the quality of products and opera-
tion procedures. There are therefore few
room for the old-style « import substitu-
tion » policy where the domestic « para-
petroleum » sector could enjoy a reserved
market, producing at any price, with low
quality, without taking and/or sharing risks
with the oil operator and with low techno-
logical commitment. The open up of the
national market to external competition
will likely cause many Brazilian oil-related-
and-supporting companies to lose their
share in the domestic market without fin-
ding a way of compensating with expansion
on the international markets.

The Brazilian « para-petroleum » sector, dif-
ferencly from what is happening in more
developed countries, is far from becoming a
major technology creator to the ol industry.
In Brazil, the development of new techno-
logies is still a Petrobras” affair. The National
Oil Company has developed a strong rela-
tionship with the Brazilian science and
technology system, building a series of
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long-term-and-strategic partnerships with
Brazilian (as well as foreign) universities and
research institutes. On the other hand, the
« para-petroleum » companies have never
absorbed this same tradition and continue
very distant from the country’s R&D appa-
ratus. They have no major laboratories,
being completely dependent upon the tech-
nology developed in the Petrobras’ Research
Center (CENPES) or on technology acqui-
sition abroad.

Petrobras has always played the integrating
role, assembling its suppliers and assigning
small functions to each company.
Therefore, the Brazilian « para-petroleum »
industry is in a long way off from the cur-
rent global trend of integrating activities ;
managing the cluster ; reducing the number
of suppliers and concentrate activities. It is
also far from the more recent trend of mer-
ging a series of different companies into a
one-stop business, where the oil companies
can find integrated solutions for its pro-
blems. Being too much dispersed, the
Brazilian « para-petroleum » organizations
will likely fall into international hands.
They might become mere commercial
offices of much larger international corpo-
rations. It is also unlikely that any indivi-
dual domestic player can, by its own, start a
major restructuring process with a strong
merge and acquisition policy. Capital
constraints impede the financing of this
process without the government participa-
tion. In addition, a private aggressive player
would certainly find tremendous obstacles
in the familiar structure that still control
most of these companies as well as in the
competition-control regulator.

Finally, despite Petrobras’ old tradition of
investing in human capital resource : sen-
ding high level professionals to study in
Brazilian universities as well as in the lea-
ding foreign institutions, or developing
diversified in-home training programs, very
often including professionals from the
« para-petroleum » sector, Petrobras™ sup-
pliers have never adopted the same training

approach. As the market is becoming more
competitive, they are following the shorter
track of hiring high level professionals
(most of them giving up its job in the state
Ol Company for better-paid opportunities
in the private initiatives). Albeit acceptable
as a short-term strategy to deal with a fast-
changing competitive environment, this
model is unlikely to be sustainable in the
long term.

We might therefore conclude that the
Brazilian « para-petroleum » sector is in an
edging moment. The companies that
manage to improve their competitiveness in
quality, price, integration of activities and
innovation, with larger technology commit-
ments, will likely benefit from the opening
up of the Brazilian oil and natural gas mar-
ket. Investments tend to increase, creating
more business opportunities. Those compa-
nies will add more value to their final
clients, protecting themselves from sharper
competition and declining margins. They
will also improve their position in terms of
securing demand, as they will be less depen-
dent upon the vagaries of the national oil
monopoly. In addition, by tightening stron-
ger partnerships with the oil companies,
they might ease their way towards the inter-
national markets. On the other hand, the
companies that insist in the old model will
likely qualify themselves to disappear (at
least as independent entities).

For the country as a whole, whether or not
the domestic « para-petroleum » sector is
able to adapt to a new competition envi-
ronment is absolutely essendial. It is not
only a question of nationalistic feeling but
rather a systemic vision that understands
the complexity and the integrated relations
within the national « oil diamond ». If this
leg of the diamond loses its dynamic forces,
the consequences will likely spread over the
other legs of the diamond, jeopardizing the
whole national competitiveness in the oil
business.
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V.— CONCLUSION

Michael Porter's model presents a new para-
digm to understand the competition of a
nation in the oil business. His premises
applied in the study of the competitiveness
in the oil industry go far beyond the outda-
ted static vision of competition based only
on the geological advantages of the natural
resources. It is evident that, in the oil busi-
ness, there will always be the parameter
« chance », which can eventually influence
the model. The discovery of a large oil field
can completely change the interest of oil
investors in a country. On the other hand,
large oscillations in international ol prices
can compromise (or at least delay) the
improvement of the national « oil dia-
mond » in those countries where the oil
resources are more costly. The fact that
France has one of the most competitive « oil
diamond » in the world, without any major
domestic resource. And, that many leading
oil export countries, with plenty of ol, have
never been able to obtain the maximum
economic development from their oil and
gas. These are important issues to justify a
better comprehensive analytical model for
study the national oil competitiveness.

In an industry where prices behave with
strong volatility, changing the market per-
ception of attractiveness all the time, the
countries must create a more sustainable
position. In particular, nations with less
competitive geological resources such as
Brazil will only be competitive if they can
hold a dynamic and sophisticated « oil dia-
mond », capable of resisting to the price
pressures in the international market.

A more comprehensive analytical model is
also important for governments to set up a
new oil policy agenda. Certain political fac-
tors influence the profitability of oil enter-
prises. Namely, the fiscal climate and the
contract terms have usually important
impacts on the economic conditions of oil
and gas projects. Therefore, focusing on oil
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taxation and contractual aspects of the oil
industry became the primary approach
adopted by the companies to analyze the
competitiveness of a country and its attrac-
tiveness to new investments. However, we
believe that this fiscal and contractual dis-
cussion, when it is not considered under a
broader perspective, might lead us to an
outdated concept of competitiveness. The
greatest the capacity of a nation to create
and maintain a competitive advantage
based on political stability, sophisticated
human resources or continuous effort on
innovations, the least this country will have
to renounce in terms of taxation and
contracting to attract investors. Brazil
should therefore provide the investors with
impartial operating conditions, with legal
stability and transparent fiscal rules, with a
strong national commitment towards inno-
vation and technology development as well
as investment in human capital.

One observes a significant potential growth
in the Brazilian oil industry. For example,
over this next decade investments from US$
30 to 40 billion will be necessary to find
and develop the oil and natural gas already
discovered in the Brazilian very-deep water
(offshore fields situated at water depths
above 1000 meters) basins [6] [7]. This
development will not be possible only with
Petrobras’ efforts. Various sources of fun-
ding will be needed from other Brazilian or
foreign firms, coming to operate in the
exploration and production side, but also in
transportation, refining as well as in the
downstream distribution and marketing, In
fact, leaving its rigid oil monopoly, which
has had its merits in the early stages of the
industry, the Brazilian oil sector must now
experience a new economic boom. The
recent political reforms have placed the
country and its oil and natural gas industry
into a new global strategy, characterized by
the opening of the country to strong inter-
national competition and reduction of
entry barriers. We must nevertheless analyze
whether the necessary conditions for Brazil

to attract investors and become more global
are present and sustainable over the long

period.

As described in this paper, there are four
competitive determinants that must be
considered in an integrated way : #he factor
conditions ; the demand conditions ; the rela-
ted and supporting industries ; and the level of
internal rivalry. Briefly, in Brazil despite its
relatively poor oil and natural gas reserves as
compared to other major producers, the
country has a well developed and very chal-
lenging factor conditions. It has a sophistica-
ted natural resource base, skilled human
resources and the command of related lea-
ding technologies. As far as the demand
condition is concerned, the specific demand
for downstream activities (final consumers)
seems not to have the required sophistica-
tion to stimulate the national competitive-
ness. The national demand related to the
upstream activities has a different profile.
Brazil has developed with the leadership of
Petrobras a sophisticated demand for mate-
rial, equipment, services and technology,
challenging the complex industrial system
that expects to supply the oil industry. The
recent regulation creates real conditions for
the opening of the Brazilian oil sector to
private capital. It has therefore been created
the context where the domestic rivalry will
increase and the competition environment
will become more dynamic. Finally, as far as
the related and supporting industries are
considered, the Brazilian « para-petroleum »
industry will have to face a new competitive
challenge, and will need to adapt very fast
to a new environment, having to improve
efficiency, reduce costs, integrate activities,
add more value and redefine its global stra-
tegies.

Brazil has excellent assets in oil and natural
gas reserves, important infrastructures for
refining and distribution as well as a world
class technology, mainly in deep water off-
shore activities. However, those features will
unlikely be sufficient to guarantee a sustai-
nable competitive advantage to the nation.
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The participation of new economic agents
will depend on the creation of a favorable
investment climate in the country.
Circumstances must incite investors to
innovate, create and adopt new technolo-
gies and sophisticated productive methods
as well as to improve the skills of human
resources. The understanding of Michael
Porter’s theoretical model will help the
Brazilian authorities to move the country
towards a more competitive position in the
global oil industry. The adoption of such
comprehensive approach will help to define

the strategies that can drive the country
towards the refinement of its « oil dia-
mond ». We believe that working towards a
more dynamic and sophisticated « oil dia-
mond » is relevant and coherent. It should
be the major target of any oil policy. Only
such kind of energy policy will be sustai-
nable in the long run.

Eventually, it might be worth concluding
this paper by mentioning the following sta-
tements : Progress comes from change and
not from rigid stability that obstructs trans-
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