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All-in for the Brazilian oil and gas industry

SPECIAL REPORT: ANALYSIS OF BRAZIL’S O&G SECTOR

Part 1: Current challenges to unlock Brazilian 
oil and gas potential are huge, but as long as 
the government provides the right incentives, 
this time the long-awaited future may 
become a reality.

 ŝ RICARDO GIAMATTEY and BRUCE CRAGER,  
Endeavor Management

In November 2007 Brazil’s national oil company, Petrobras, 
shocked the E&P world by announcing a 5-to-8-Bbbl discovery 
in a completely unknown geological play: carbonate reservoirs 
below a 2-km layer of salt, offshore Brazil, in a 2,000-m water 
depth. This announcement marked the beginning of a complete 
turnaround in the history of Brazil’s oil and gas (O&G) indus-
try—“the pre salt era,” Fig. 1. 

Technology enables exploration. This discovery resulted 
from more than 15 years of amazing achievements carried out 
by Petrobras’ Research & Development Center (CENPES), 
mostly in geology, geophysics, and drilling technologies. It took 
six years for Petrobras to hit the first “jackpot” after acquiring 
offshore exploratory acreage in an open bidding round during 
2000. This is understandable, given that since the Brazilian Pe-
troleum Law of 1997, the Petrobras monopoly in the O&G sec-
tor ceased to exist, in the entire value chain (note: distribution 

and retail sale of oil products have never been a monopolistic 
activity in Brazil).

Technologies needed to map potential pre-salt fields have 
been developed since the 1990s in CENPES. The exploratory 
acreage, where the pre-salt fields were discovered from 2006 on-
wards, was acquired in bidding rounds during 2000 and 2001, 
and promoted by Brazilian regulatory agency ANP, which was 
created within the context of the new Petroleum Law. And after 
this first jackpot in 2006, Petrobras intensified its exploratory 
activity in the area, and it had almost 100% success—for every 
well drilled, a new prospect was uncovered. 

Significant results. Between 2007 and 2012, Petrobras, as 
operator of consortiums that owned the E&P rights for a dozen 
exploratory areas in this new frontier, had to deploy an aggressive 
appraisal plan for the entire area, drilling more than 20 wells in 
this period. Billions of barrels of recoverable reserves were dis-
covered, and in 2010, oil production started. Just 10 years later, 
in 2019, pre-salt production reached 1.8 MMbopd, an undisput-
ed achievement in offshore O&G history. And since the pre-salt 
is being developed in consortia that have Petrobras as operator 
most of the times, and other IOCs as partners, it is natural that 
Petrobras’ share of national production decreases. It was approxi-
mately 98%, when the Petroleum Law of 1997 was passed, Fig. 2. 

There are other amazing numbers. Nineteen FPSOs have 
been installed in this period, with average well production of 
22,000 bopd in December 2019, and the highest individual well 
flowrate was an unprecedented 47,000 bopd in an ultra-deepwa-
ter field. Even after the coronavirus pandemic and its yet uncer-
tain impacts in the O&G industry, it was possible that pre-salt 
production could reach 5 MMbopd by 2030, given the expected 
addition of 15 to 20 new FPSOs in the pre- salt area, without 
considering fields that are in the exploratory phase.

It was, and will continue to be, a remarkable achievement 
for the global O&G industry. Brazil would hardly be a relevant 
O&G global player today, if it weren’t for the pre-salt discoveries 
and development (and yet-uncovered potential). But as weird 
as it may seem, from a broader perspective, the current success 
could be much more impressive. The “pre salt era” so far has 
travelled a very bumpy road. And, it is not clear if it will become 
a smooth freeway going forward.

BRAZIL’S ECONOMY IN THE PRE-SALT ERA 
It is not unusual for NOCs that have access to a large O&G 

resource base to become an instrument for the government 
to deploy its agenda for the economy. The Petroleum Law ap-
proved under a liberal regime established some conditions that 
created “mandatory local content” in upstream capex. Local con-
tent became a relevant component in the bidding processes for 

Fig. 1. Current geological models define the pre-salt as an 800-
km by 200-km area that extends from mid-south Brazil to mid-
north southeastern Brazil. Map: Petrobras.
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exploratory acreage, and the commitments made voluntarily by 
the bidding participants increased very quickly in a short period 
of time. The left-wing federal government that ruled Brazil in 
the beginning of the pre-salt era sought to reshape the Brazilian 
economy through the O&G sector, as part of an extreme nation-
alist agenda, which in the end did not deliver the expected results.

Supply chain/local content issues. Conceptually, the idea 
that a local supply chain will be created, if the demand for goods 
and services exists, has proven to be non-applicable to Brazil. 
Brazil is a challenging country in which to make decent profit-
able investments. For example, it applies a high tax burden on 
productive investments. The local content model, apart from 
having set very high commitments over a very short term (dif-
ferently than other countries where this process was smoother), 
was probably flawed in its conception. It could have been much 
more effective as an incentive rather than an obligation. 

For example, a local content program, in which the overarch-
ing idea was to “do more than a minimum commitment and ac-
cumulate waivers for other projects” (e.g. lower local content 
requirements or even some tax waivers) could have been more 
successful. It also could have been directed to operations and 
not just investments, as well as to other parts of the value chain, 
not only upstream. Indeed, it seems that a “shadow local content 
commitment” in other parts of the value chain was applied as a 
“voluntary” effort, especially by Petrobras.

By enforcing the local content regulation as a means for a 
higher purpose, problems started to appear. As mentioned, the 
Brazilian economy does not provide what could be labeled as 
“expected competitiveness” for newcomers. The billion-dollar 
questions at the time were “How much longer will it take to ef-
ficiently develop projects in Brazil? How much higher will be 
the Capex, if compared to international providers? And, will the 
quality be the same?” 

The market never believed that the cost of the local learn-
ing curve would be smooth. Also, the number of “creative 
ideas” that were put forth by the government and Petrobras 
have led to big problems—the “shipyards program” is perhaps 
the best example. Petrobras created a demand for almost 30 
high-tech drilling rigs to be built in Brazil (a first time-ever en-
deavor) and several FPSOs for the pre-salt in the longer term. 
In addition, shuttle tankers were needed for moving crude oil 
and oil products. 

Inadequate capabilities. The model was conceived to be 
Brazilian companies associated with experienced shipyards, 
especially from the Far East. The results? Not a single drilling 
rig or FPSO was ever 100%-built in Brazil. This program was 
specially affected by the “car wash” investigation that uncovered 
corruption schemes in this case, and in many other parts of the 
Brazilian O&G market. In the end, the first half of the 2010s 
was quite disappointing in terms of O&G supply chain devel-
opment in Brazil, and crude oil production grew at a very slow 
pace, compared to the existing potential. Given this crisis, what 
was left was a devastated supply chain; hundreds of thousands 
of jobs lost; a state energy company with amazing oil assets in a 
distressed financial situation; and a lot of companies heading for 
financial distress and bankruptcy. This included Brazilian giants 
like Odebrecht, Queiroz Galvão and OAS, to name a few.

Brazil’s O&G sector had to be reinvented, as it continues to 

be. If it weren’t for the pre-salt potential, it would be doubtful 
whether the sector would ever recover. But a shift in the gov-
ernmental agenda, a modernization in regulations, and a well-
conducted turnaround program at Petrobras created some of 
the conditions needed for oil production to grow. It is amazing 
that a geological play, with a 2000+-m water depth far from the 
coast (150+ km), and with several technological challenges, has 
reached a level of production that increased Brazil’s total crude 
oil production by 50% in a bit more than 10 years. We might 
say that Brazil seems to be moving in the right direction now. 
Historical production growth and the aforementioned potential 
production of 5 MMbopd by 2030 can make pre-salt the indus-
try’s most prolific offshore production area, ever, Fig. 3. 

To actually fulfill its potential, Brazil has to learn the lessons 
from the catastrophic events of the first years of the 2010s. The 
way the market sees it, this learning process has to be faster. 
Even though the country is definitively moving in the direction 
of a fully deregulated O&G market (finally trying to enforce the 
spirit of the Petroleum Law of 1997), this development agenda 
has to face the structural economic challenges and find a way to 
overcome them. 

THE AMBITIOUS “30 YEARS IN 10” PLAN 
The challenges, embedded in this idea of (once again) try-

Fig. 2. In the 2000 and 2001 bidding rounds for exploratory 
acreage, which uncovered pre-salt fields, Shell, former Galp 
and Repsol were the first IOCs to embrace Petrobras’ new 
offshore geological model. Now, they are among Brazil’s top oil 
producers. Chart: ANP.
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Fig. 3. Mainly due to well productivity and technological 
innovations, the pace of pre-salt production development has 
been very similar to the North Sea’s development. By 2030, if 
pre-salt achieves a 5.0-MMbopd production level, pre-salt might 
become the most prolific offshore province of all time. Chart: 
ANP and BP Statistical Review.
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ing to boost the Brazilian O&G sector as a lever for the entire 
economy, are amazingly high. It would be correct to summarize 
this program as a “30 years in 10” effort to speed up the growth 
process. But it is highly questionable whether the ambitions of 
the government/industry are in synch with the country’s and 
the industry’s capabilities. Surely, there are solutions that can be 
deployed to make the 2020s a much better decade for the indus-
try. But many things have to be addressed from a different and 
more creative perspective.

Requirements. In other words, there are several initiatives in 
place to boost the O&G sector. Each one is a major challenge 
to execute. Addressing all of them at the same time does seem 
unachievable. Prioritization is needed, as well as governmen-
tal support, in the form of tax reforms, and a stable regulatory 
framework. Industry capabilities will actually set the pace of the 
“30 years in 10” program. It is a key component that all the main 
players (operators, equipment/service providers) take a lead in 
the process and seek a level of cooperation, so at least some of 
these challenges can be overcome. Also, private investment will 
be needed to support O&G sector growth. It will only happen, if 
the Brazilian economy presents positive expectations regarding 
its strengthening in this next decade.

What follows are the main elements of the “30 years in 10” 
program.

PETROBRAS DIVESTMENT PLAN
There is a plethora of parallel initiatives for the O&G arena 

today that will have to overcome many challenges. As previously 
mentioned, ambitions and capabilities are not in synch, but the 
good news is that there are solutions. Not easy ones, but there 
are no problems that can’t be solved. 

Divestment/investment. The backbone of this ambitious 
program is Petrobras, in two ways—total focus on the pre salt 
development, and a portfolio optimization leading to a huge di-
vestment program that may reshape the local industry. Yet, the 
underlying idea is to create a competitive market in Brazil, in 
almost all the parts of the value chain, and to create conditions 
for investments and operations in the O&G value chain to be 
carried out with the support of an efficient and sustainable local 
supply chain.

Petrobras’ divestment program has become more tangible 
and aggressive since 2017. Divestments in several directions 
were executed and continue to be executed, such as assets out-
side Brazil (mostly downstream Latin America and some up-

stream, e.g Africa); natural gas onshore infrastructure (some 
transportation pipelines and equity positions in local distri-
bution companies); distribution (divestment in distribution 
of oil products by decreasing the equity position in BR Dis-
tribuidora and sale of LPG distributor Liquigás); the bidding 
process to sell mature onshore and offshore oil fields; and the 
“crown jewel” (that has the biggest potential impact in reshap-
ing the market), the sale of eight refineries (50% of Brazilian 
refining capacity). 

All of this program is within the context of specific legisla-
tion, but there also is a broader body of laws and regulations that 
circumscribes this program. Looking at the past, we can’t say 
that the program has been a total success—few big deals, a very 
painful divestment process to formally transfer asset ownership, 
and several divestment attempts did not attract interest from 
the market. Today, the process has been highly focused on the 
sale of the refineries, an endeavor that has been slightly delayed, 
given current coronavirus pandemic consequences in the busi-
ness environment. In addition, recent sales of older onshore and 
offshore producing fields are also moving forward.

The bidding process for assets is complex, and there are less 
than 10 successful relevant cases of actual asset ownership trans-
fer; however, the concept of divestment seems to be irreversible. 
With the sale of the refineries (maybe not all of them will actu-
ally attract potential buyers), it will gain a lot of momentum, and 
maybe by 2025, the refining business (and adjacent businesses) 
will finally be reshaped, Fig. 4. 

The “new equilibrium” is an open question. Will there be ca-
pacity expansion, as needed, if Brazilian demand grows, or will 
Brazil become a “trading country,” possibly trading 2.5 MMbpd 
of crude oil and oil products in 2025? This is absolutely incom-
patible with current logistical infrastructure in Brazil. 

What is required to tackle this issue has not been addressed 
so far. In the past, Petrobras always coordinated this process and 
actually deployed these investments. But in a market with many 
more players, who do not necessarily have aligned interests, 
what will happen? It creates big opportunities for investments in 
infrastructure by specialized players, but will it make economic 
sense, given the fragilities of the Brazilian economy and uncer-
tainties in the O&G market, itself?

This refining divestment process, which also can be applied 
to natural gas assets, has a couple of tricky issues. The most rel-
evant one is the fact that there is only one company in Brazil that 
can operate O&G logistical assets in the country—Petrobras 
subsidiary Transpetro. It is easy to understand that not only the 
refineries/gas pipelines are being sold, but the logistics O&M 
service is also being sold. In the short-to-medium term, while 
no other entrants can provide these services, this “bundle sale” 
is inevitable. And, if we imagine that Petrobras decides to divest 
offshore pipelines, new service providers entering the market 
become a bigger problem: how long will it take to learn how to 
operate pipelines in a 2,000-m water depth?

The good news among all these challenges is that the de-
mand for investment in the adjacent activities of the O&G 
downstream can also take place. There is no reason to doubt the 
process, only its speed. The speed has to do with more simple 
processes, government creating a more friendly business envi-
ronment for investments, and how the Brazilian economy will 
fight all the economic recessive pressure that will happen after 
the coronavirus pandemic. 

Fig. 4. So far, Petrobras has raised $46 billion in asset sales. 
There are still more than 30 assets subject to divestment. Image: 
Petrobras.



World Oil® / OCTOBER 2020 51 

SPECIAL REPORT: ANALYSIS OF BRAZIL’S O&G SECTOR

PRE-SALT DEVELOPMENT PLANS
Not only Petrobras but all the other players that have work-

ing interests in pre-salt assets are totally focused on pre-salt pro-
duction increases. The coronavirus pandemics and its effects do 
not alter the pre-salt story. 

Development going forward. We can expect a slower pace 
of development, given reduced cash flow generation at potential 
lower oil prices, and from more stringent conditions to access 
the debt market. But the economics of pre-salt, even at $45/bbl, 
Brent, are NPV-positive, given very low opex associated with 
well productivity—one can fill a 150,000-bopd capacity FPSO 
with only six wells. At $60/bbl, Brent, it is possible that 15 to 20 
new FPSOs will be installed in the pre-salt by 2030, and produc-
tion might reach 4-5 MMbopd.

Before the pre-salt, Brazil had only one super giant field, 
Roncador. Now, there are three other super-giant fields (Tupi, 
Búzios and Mero) in production, and possibly this number 
could more than double by 2030. But there are two big underly-
ing conditions linked to the crude oil production of the pre-salt 
that we cannot take for granted.

Carbonate challenges. In geological terms, pre-salt reser-
voirs are carbonates, quite different to manage than the sand-
stones Petrobras has been discovering and developing since the 
late 1970s. Carbonate reservoirs can be very tricky. It is under-
stood that the pre-salt fields have so much oil that production 
decline is not a short-term issue. But the capacity to keep car-
bonate reservoirs pressurized and producing at low decline rates 
in the medium-to-longer term may become a very challenging 
task. And it is not 100% proven that current natural gas and wa-
ter reinjection in the pre-salt producing areas is helping to post-
pone the eventual decline challenge. 

Natural gas situation. This brings us to the top three topics in 
Brazil: what we call the “natural gas puzzle.” Brazil never paid 
much attention to natural gas. Production was always from as-
sociated gas fields with low volumes, too low to make a differ-
ence in a continental-sized country. In the early 2000s, this pic-
ture started to change. Reliability of the hydropower generation 
system and the discovery of non-associated gas fields have put 
natural gas on the map in Brazil. 

The country has built infrastructure to import elevated vol-
umes of natural gas from Bolivia to serve gas-fired power plants, 
and also to support southeastern Brazilian industries moving 
from fuel oil to natural gas as a source for power generation. The 
production from non-associated gas fields has given more trac-
tion to the natural gas market. On top of that, some LNG ter-
minals were built to secure supply, in case of eventual domestic 
shortages. But the possibility of natural gas becoming REALLY 
relevant for Brazil’s energy matrix is an adjacent condition to the 
discovery of the pre-salt.

Natural gas volumes in the pre-salt are truly relevant. Most 
of the fields are oil fields, but an oil field with 8 Bbbl and 15% 
natural gas content means a lot of natural gas. There are fields 
where the reserves are incredibly rare and challenging to de-
velop—50:50 crude oil and natural gas. The huge capex associ-
ated with the infrastructure to take pre-salt natural gas to shore 
and deliver it e.g. to the grid, alongside a very heavy tax burden 
both on the production and consumption sides, will make it 

very hard to unlock potential demand for natural gas. This lack 
of cost-competitiveness, together with technical requirements 
related to field production management, is leading to a massive 
natural gas reinjection rate that if maintained over a long period 
of time, may result in several Bcm of natural gas in the pre-salt 
fields ending up stranded. This also may negatively affect crude 
oil ultimate recovery in some pre-salt areas, Fig. 5. 

Recently, Petrobras and other majors have announced plans 
to build “jumbo FPSOs” (220,000 bpd of crude oil processing 
capacity). The lack of parallel announcements of additional nat-
ural gas offshore infrastructure leads us to believe that reinjec-
tion is the decision for the oil companies on natural gas, within 
the current business landscape, as explained above. A relevant 
and mature natural gas market in Brazil seems even more un-
likely to happen. 

Many levers have to be pulled to solve this puzzle. Potential 
initiatives include: 

• Review of the local content rules that focuses on upstream 
capex

• Review the elevated tax burden on the natural gas value 
chain

• Develop “innovative” regulation for natural gas 
infrastructure, especially offshore pipelines and 
processing gas facilities 

• A higher level of coordination among the partners in the 
development and operation of each pre-salt field. 

Fig. 5. Brazil’s natural gas market today is smaller than 
Argentina’s. However, if pre-salt natural gas resources are 
unlocked, it could make the country’s gas market closer to 
Germany’s in size. Chart: ANP.
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Fig. 6. It is possible that Brazil will require 15 to 20 new FPSOs in 
the next 10 years. Image: Petrobras.
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This last item will provide more suppliers in the market. 
And this is key to unlocking the demand for natural gas: if there 
isn´t diversification in the natural gas supply and, therefore, 
price competition, all other initiatives to promote competitive-
ness in the value chain will not be successful. 

Local content rules. Among the topics already mentioned, 
it is necessary to mention that local content regulation was re-
viewed in the last couple of years, and it was partially softened 
for production development capex. The previous version of 
this regulation required local content for new developments 
(basically pre-salt) at a marginal rate of 50% to 55% over total 
capex. Operators could ask for waivers, if they could prove that 
a specific part of the project could not be done in Brazil from 
a technical and/or economic perspective. But these waivers 
were very rare, maybe because it was a discretionary decision 
by the regulator. 

After intensive negotiation, local content marginal rate for 
production development capex dropped to 40%, and the right 
to ask for waivers was removed from the menu of possibilities. 
The 40% level could be a reasonable number for a supply chain 
already mature and with enough capabilities to serve all parts of 
project development. Today, since the supply chain is still very 
immature, and faced with an ambition of 15 to 20 FPSOs in the 
next 10 years, and all the additional investment to be deployed 
in the fields divested by Petrobras, this number is still too high, 
Fig. 6. It probably will lead to delays mainly in the delivery of 
offshore upstream projects.

As an example, the main lever for job generation in the 
O&G context is shipyard work. In Brazil, there are maybe two 
or three shipyards that are competitive and can accommodate 
some FPSO construction stages, but none of them can build 
100% of an FPSO. The naval industry in Brazil, for all types 
of vessels and upstream production facilities, has a long way 
ahead of it.

Finally, if one does some reverse calculations, natural gas 
ex-transportation tariffs and ex- consumption taxes at a price 
above $4 to $5/MMbtu will never unlock relevant demand for 
natural gas in Brazil. And if we look at neighboring countries 
like Argentina, with its shale potential in the Vaca Muerta play, 
pre-salt natural gas can end up being stranded forever, if good 
decisions are not made today. 

Editor’s note: The second and final part of this article will ap-
pear in the November issue.
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