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The global energy market is expected to be radically transformed in the coming years. The Atlantic 
Basin is expected to play a critical role in the secure supply of oil to the global economy while 
the world will be struggling to reduce CO2 emissions to mitigate the damaging effects of global 
warming. The energy transition will take decades and a secure supply of oil is fundamental to 
minimize the social and environmental costs of it. China will remain a large importer of oil and 
Brazil is becoming a large exporter of crude. Brazil is a natural candidate to supply the secure oil 
that the Chinese economy needs to move forward its sustainable energy transition. Moreover, China 
and Brazil have complementarities in the renewable energy that can be conveniently exploited for 
both countries. This scenario opens a large window of opportunities to streamline the China-Brazil 
energy cooperation but few opportunities have been conveniently explored so far. This condition can 
be largely explained by the fact that their energy cooperation is largely limited to the improvement 
of trade between the two countries. Their energy cooperation must embrace their innovation and 
industrial capacities to foster the energy transition from fossil fuels to renewable sources of energy.

Keywords: energy security; China-Brazil cooperation; energy transition; energy market 
transformation; sustainable development.

SEGURANÇA ENERGÉTICA: UMA ALIANÇA ESTRATÉGICA ENTRE BRASIL E CHINA

O mercado global de energia deverá ser transformado radicalmente nos próximos anos. A Bacia 
Atlântica deverá ter papel crítico no suprimento seguro de petróleo para a economia global em 
um período em que o mundo estará lutando para reduzir as emissões de CO2, com o objetivo 
de mitigar os efeitos nocivos do aquecimento global. A transição energética demorará décadas 
e o suprimento seguro de petróleo é fundamental para minimizar os custos social e ambiental 
dessa transição. A China permanecerá grande importadora e o Brasil será um grande exportador 
de petróleo. Este último também é candidato natural para suprir a economia chinesa com o óleo 
seguro que permitirá à China mover sua transição energética sustentável. A China e o Brasil 
têm também complementaridades na área de energias renováveis, que podem ser exploradas 
convenientemente pelos dois países. Esse cenário abre ampla janela de oportunidade para 
incrementar a cooperação energética entre a China e o Brasil, porém poucas oportunidades 
foram aproveitadas até o momento. Essa situação pode ser largamente explicada pelo fato de 
a cooperação energética estar limitada ao comércio de energia. Esta cooperação necessita ser 
ampliada para envolver as atividades inovativas e o desenvolvimento industrial necessários para 
se avançar na transição energética.

Palavras-chave: segurança energética; cooperação Brasil-China; transição energética; 
transformação no mercado energético; desenvolvimento sustentável.
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SEGURIDAD ENERGÉTICA: UNA ALIANZA ESTRATÉGICA ENTRE BRASIL Y CHINA

El mercado global de energía deberá sufrir cambios radicales en los próximos años. La Bacía 
Atlántica deberá tener rol crítico en el suministro seguro de petróleo para la economía global 
en un período en el que el mundo luchará por reducir las emisiones de CO2 con el objetivo de 
mitigar los efectos nocivos del calentamiento global. La transición energética tardará décadas 
y el suministro seguro de petróleo es fundamental para minimizar el costo social y ambiental 
de esa transición. China será un gran importador y Brasil un gran exportador de petróleo.  
Brasil es un candidato natural para atender a la economía china con óleo seguro, que la ayudará 
a completar su transición energética sostenible. China y Brasil tienen complementariedades en 
el área de energía renovables que pueden ser explotadas convenientemente por los dos países.  
Ese escenario abre amplia ventana de oportunidades para aumentar la cooperación energética 
entre China y Brasil. Sin embargo pocas oportunidades fueran aprovechadas hasta el momento.  
Esa situación puede ser largamente explicada por el hecho de la cooperación energética estar 
limitada al comercio de energía. Esa cooperación necesita ser ampliada para involucrar las 
actividades innovadoras y el desarrollo industrial necesario para avanzar en la transición energética.

Palabras clave: seguridad energética; cooperación China-Brasil; transición energética; 
transformación en el mercado energético; desarrollo sostenible.

JEL: F00; O00; Q00.

1 INTRODUCTION

The industrial revolution was to a large extent an energy revolution (Mumford, 1950). 
Fossil fuels replaced renewable energy enabling the development of economic activities 
where renewables are scarce. Since then, the GDP growth became connected to the 
consumption of fossil fuels (Darmstadter, 1971). In the XXth century, although coal 
remained an important source of primary energy for the power sector, the automobile 
industry put oil at the center stage of the world energy market (Blair, 1976). The oil 
supplied at low prices by international oil companies (IOCs) became a major driver 
of the world economy until the Opec countries introduced barriers for accessing their 
oil resources (Nore and Turner, 1980).3 

At the end of last century, the perception that oil scarcity (Meadows et al., 
1972) was a major constraint to economic growth induced many countries to search 
for offshore (Grenon, 1975). Eventually, the perception of oil scarcity vanished 
as many reservoirs were discovered outside the Opec countries. A sort of unstable 
equilibrium in the oil market emerged (Oliveira, 2015). The oil price retreated 
to historical figures and its volatility was reduced. Nevertheless, oil supply and its 
price remain at the center stage of the energy scene. 

While the problem of oil scarcity faded away, the climate change issue 
gained momentum (Stern, 2007). The increase of carbon emissions provoked by 

3. Large oil exporting countries prefer to keep their oil resources in situ, expecting to have higher benefits from 
increases in the oil price (Victor, Hults and Thurber, 2012). 
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the consumption of fossil fuels is pointed out by the scientific community as the 
major long term threat for mankind (IPCC, 2014). The replacement of fossil fuel 
by renewable energy sources is needed to avoid climate change but the transition 
to renewable energy sources is a complex process. The outlook for the oil supply 
(its security and its price) is a critical piece of this transition, especially in the 
transportation sector.

Large shares of the Brazilian and the Chinese populations have limited 
access to the amenities of modern life as yet. Both countries have to increase their 
energy consumption per capita in order to satisfy the growing demand for mobility 
and home appliances, for example. The secure supply of energy, especially oil,  
at affordable prices is crucial to move forward their energy transition without 
risking the sustainability of their economic development. 

Traditionally a large importer of oil, Brazil recently found giant offshore 
reservoirs and the country is becoming a large exporter of oil. China became 
dependent of oil imports in recent years; the country is actively seeking for sources of  
oil supply outside the politically troubled areas to supply the increasing demand 
of its transportation sector and Brazil is a likely provider of a large share of secure 
supply of oil to China. However, this is a too narrow view of the large window of 
opportunity for both countries to cooperate in the energy scene.

For example, Brazil has extensive experience in hydropower and pioneered the 
substitution of fossil fuels for renewable energy in transportation (Oliveira, 1991).  
China has an aggressive program to substitute renewable (wind and solar)  
for fossil fuels in the power sector and it is investing strongly in low carbon, efficient 
transportation systems (China, 2012). These examples indicate that both countries 
can benefit of the other experiences to decarbonize their economies. 

The Strategic Partnership Agreement between China and Brazil opened a 
large window of opportunity for energy cooperation between the two countries 
(Albuquerque, 2013). However, similarly to other areas of the economy, their energy 
cooperation remains largely asymmetric. The Chinese companies are investing in the 
Brazilian energy system in order to increase the Chinese ability to import Brazilian 
hydrocarbons surpluses. Meanwhile Brazil is increasing its Chinese imports of 
equipment needed to develop the domestic supply of hydrocarbons and is opening 
its immense laboratory of offshore innovations to the Chinese companies as well 
(Oliveira and Melo, 2015).4 

This paper aims to identify opportunities for improvement in the energy 
cooperation between Brazil and China. The next section offers an overview of 

4. It is worth remarking that Brazil recognized China as a market economy but this decision was not friendly received 
by Brazilian companies.
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the expected transformation of the global energy market in the coming years, 
highlighting the new role of the hydrocarbons supply of the Atlantic basin, 
especially the Brazilian supply, in the energy security. The two following sections 
offer overviews of the Brazilian and Chinese energy policies. The fifth section 
intends to identify the opportunities opened by the transformation in the global 
energy market for a close Chinese-Brazilian energy cooperation. Our conclusion 
suggests a few focus points for this cooperation.

2 GLOBAL ENERGY OUTLOOK

In the XXth century, the world energy market has been largely driven by the 
supply and demand of the OECD countries. The first decade of the XXIst century 
announced a fundamental change in this previous trajectory. Indeed, the OECD 
energy consumption slowed down and it is expected to increase an annual meager 
increase of 0.2 % while the energy consumption at the Non-OECD countries will 
grow at 2.7% a year (figure 1). Roughly 4.6 billion Toe should be added to the 
2010 world energy consumption by 2030. The bulk of this increase should happen 
in the Non-OECD countries (96%). This means that the Non-OECD countries 
will have a large say in the climate change and energy security issues. 

FIGURE 1
Regional energy consumption 
(In billion Toe)
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These dissimilar energy trajectories reflect differences in the patterns of 
population and GDP growths of OECD and Non-OECD countries (Finley, 2012).  
The GDP growth in the OECD countries, where there will be negligible population 
growth, will be driven by services, a low energy intensive activity. Conversely, 
population shall increase steadily in the Non-OECD countries and their GDP 
growth will be based on industrial activities, an energy intensive activity. 

Despite the scientific consensus that CO2 emissions must be reduced in 
order to mitigate the risk of climate change, fossil fuels will remain the core of the 
world energy supply in the foreseeable future. The replacement of current infrastructure 
to produce, transform and consume fossil fuels (especially in the transportation sector)  
will take decades. Although renewable energy sources will gradually increase their 
share of the global energy mix, coal will continue to be the main primary energy 
used to supply power. In the transportation sector, biofuels and modern, energy 
efficient mass transportation systems should mitigate the consumption of oil but 
hydrocarbons will be largely used by the vehicles.

The increasing consumption of coal to generate power among developing 
countries should offset the reduced coal consumption in the OECD countries. 
The share of natural gas in the global energy mix should increase substantially 
among both OECD and Non-OECD countries. Oil is expected to continue 
the trajectory of lowering its share in the global supply of energy initiated  
in the 1970´s. However, the world oil consumption should increase 0.7% a year, 
despite the many policies aiming to reduce its use (figure 2). 

The OECD countries will reduce their oil consumption by 2030 but the 
Non-OECD countries, especially the emerging economies, are expected to increase 
their oil consumption steadily. The main reason for these contrasting trends is the 
demand for mobility. It will slow down in the OECD countries but it will increase 
rapidly in the emerging economies. The global vehicle fleet is expected to grow 
60% in the next 20 years; more than three quarter of this growth will occur in the 
Non-OECD countries (BP, 2014).

North America will become a net exporter of hydrocarbons as result of the 
development of relatively cheap unconventional resources (Helman, 2012).5 
Outside North America, the production of unconventional hydrocarbons is in 
its infancy, however. It will gain momentum eventually but the security of the 
world oil supply will remain largely based on conventional hydrocarbons at 
least in the next couple of decades. China alone is expected to add 8 Mb/d to 
the world oil demand, offsetting the reduction of the oil consumption in the 
OECD countries (BP, 2014). 

5. Outside North America, the production of unconventional hydrocarbons is in its infancy but it is likely to gain 
momentum in Asia (especially in China) and in South America in the next decade.
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FIGURE 2
Consumption by fuel
(In billion Toe)
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Although the Middle East still dominates the supply side of the world oil 
trade,6 the fracking revolution in North America and the discovery of gigantic 
offshore oil reservoirs in the South Atlantic suggest that the role of the Middle 
East in the global oil trade will change substantially in the coming decades.7  
The world oil production is expected to increase 17% (roughly 14 million b/d) 
between 2012 and 2035 and two thirds of this increase should be produced in the 
Atlantic sedimentary basins (figure 3).

There are substantial regional differences as far as the security of energy supply 
and the ability to mitigate CO2 emissions are concerned. North America is in a 
relatively comfortable situation. Although the region is currently importing oil,  
the fracking revolution radically transformed its energy scene (Wright, 2012).  
The large availability of cheap gas supply is producing the rapid substitution of coal 
for natural gas in the power sector. This scenario suggests that the Unites States 
should abandon its previous reluctance to play an active role in the global effort 
to mitigate the risks of extreme climatic events (Victor, 2013). Indeed, a recent 
initiative of president Obama commands that the every state of the American 
Union adopt measures to reduce their emissions is a clear sign of this movement 
(United States, 2013). 

Europe, on the other hand, is in an awkward situation. The North Sea oil 
production is declining and most of its imports of hydrocarbons (oil and natural gas) 
are sourced at the politically troubled regions (Middle East and the former URSS). 
Although the European countries share the view that they should implement a 
joint effort to improve their energy efficiency to reduce CO2 emissions, so far they  
were unable to establish a clear strategy to reduce their dependence of insecure  
oil imports. France has chosen to follow the nuclear power strategy while Germany 
is phasing out its nuclear power plants to concentrate its strategy on renewable 
energy sources. At the same time, Europe is turning its oil policy to the South 
Atlantic (South America and West Africa).

Asia is in an uncomfortable situation as well. The regional supply of power is 
organized around coal and, similarly to Europe, the region is strongly dependent 
on hydrocarbon imports from troubled areas. Asia elected nuclear power8 and to 
a lesser extent wind power to reduce its coal consumption in the power sector but 
so far has no clear strategy to secure its oil imports. The South Atlantic is a likely 
candidate to secure a large share of the Asian hydrocarbons supply. 

6. Around 34% of the global oil trade is produced in the Middle East (BP, 2014).
7. The Brazilian is expected to add 90 billion barrels of oil reserves in the coming years.
8. In the 1970´s, nuclear power was expected to be the core of the power system expansion. A large effort was made 
to recover public confidence in nuclear power after the accidents in Three Mile Island and Tchernobyl. The Fukushima 
accident was a new and major blow to that effort that has the difficulty to establish a reliable cooperation agreement 
on the proliferation of nuclear weapons another immense obstacle to the widespread use of this primary energy source. 
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The uncertainties concerning the oil price, particularly its volatility, is a 
considerable hurdle to the reduction of fossil fuels emissions, a critical issue for  
the climate change agenda.9 Indeed, consumers can hardly decide to move forward the  
substitution of their fossil fuels consumption to renewable energy or increase  
the efficiency of their energy use while the oil price that governs their energy 
choices remains unclear. 

In the short term, the oil resources from the Middle East remain essential to 
avoid major unbalances between the oil supply and its demand. However, the long  
term outlook indicates that the impact of the Middle East oil supply will 
gradually diminish in the coming years. From the demand side, the growing use 
of renewable and natural gas is diminishing the world dependence of the oil supply.  
From the supply side, technological innovation is bringing large amounts of 
unconventional and conventional reliable sources of hydrocarbons to the market place.  
A recent study estimates that the current oil production can increase to 110.6 
million barrels per day if the barrel of oil is priced at US$ 70 (Maugeri, 2012). 
The oil price volatility should diminish as the reliable oil supply from the Atlantic 
basin increases.10 

The timing for the oil transition to renewable energy source is accelerating.11 
Brazil and China have strong interest to establish close cooperation in the energy field.  
However, this cooperation must not be limited to streamline a secure energy trade. 
It must be structured around innovation policies that can move forward their 
energy transition for their sustainable economic development. 

3 THE CHINESE ENERGY SYSTEM

China has no Ministry of Energy. The country energy policy emerges from 
a combination of the government administration´s central command and 
investment plans of the energy companies, public and private. Although the 
Chinese hydrocarbons receive more international attention, coal is the pillar of 
the Chinese energy system as yet. This fossil fuel answers for around two thirds  
of the primary energy used in China (figure 4). The bulk of the electricity Chinese 
supply is coal generated and the Chinese industrial boilers and cooking ovens are 
supplied with coal as well. Although the supply of coal is currently the key factor 

9. Climate change is a serious risk for humanity but no single country can remove it. So far, it has not been possible to 
establish a practical agenda to at least mitigate it. The Rio+20 conference could have produced a leap forward in the 
energy transition but unfortunately the results were disappointing (Watts and Ford, 2012). The main difficulty to reach 
a global action plan is the allocation of the costs related to the policies needed to reduce CO2 emissions. Although 
they have a radically different energy mix, Brazil and China share the view that the concept of joint implementation 
but different responsibilities established at the Kyoto conference must guide the global agenda for climate change.
10. The uncertainties concerning the reliable supply of oil are important source volatility (Ait-Laoussine and Gault, 2012).
11. The United States and China Beijing joint announcement that they agreed to set strong targets for their CO2 
emissions is a sign that a global agreement can be reached at the Paris Climate Conference in 2015. 
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in the economic development of China, the outlook suggests that the share of this 
fossil fuel in the Chinese energy mix will gradually reduce in the coming years.

FIGURE 4
Primary energy consumption 
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China has vast resources of coal but its companies have difficulty to keep the  
supply balanced with demand. Highly fragmented,12 the coal industry lacks  
the necessary logistics to move its production to consumers and the intensive use 
of coal incurs severe environmental damages as well. “When the double–digit 
electricity demand growth started in 2002, the result was coal shortages, power 
outages, spikes in oil demand and a rapid deterioration in the country´s air quality”  
(Rosen and Houser, 2007, p. 23). Large areas of arable land were spoiled,  
water resources were seriously polluted, and the emissions of different gases  
(CO2, SO2, NOX) and toxic heavy metals particles increased to high levels.13  
It is estimated that the acid rain produced by coal caused US$ 60 billion of direct 
economic damage to the Chinese economy in 2005 (Rosen and Houser, 2007). 

To improve the quality of the air in urban areas, the Chinese government 
launched a program that eliminated 80 GW of small, inefficient thermal power plants, 
saving a massive quantity of environmentally damaging emissions. Although China is  
planning to increase the share of renewables, especially wind power, and nuclear 
energy in its energy mix, the consumption of hydrocarbons has been increasing fast 

12. To improve the coal supply in the 1980´s, many small private mines were allowed to sell their output at market 
prices while the coal prices of state owned mines were kept under tight control. This pricing policy induced a boom of 
small mines (Andrews-Speed, 2004).
13. It is estimated that acid rain caused US$ 60 billion of direct economic damage in 2005 (Rosen and Houser, 2007).
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in recent years (figure 5), especially natural gas to supply petrochemical industries, 
and heating and cooking needs of families and commerce. 

FIGURE 5
Consumption of hydrocarbons 
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The Chinese power system is thermal based but there is a movement aiming 
to reduce the share of fossil fuels in the power generation capacity (figure 6).  
Solar and wind power represent a substantial share of the Chinese generation 
capacity (64.8 GW). In 2002, the State Power Corporation of China was dissolved 
into several power companies. Its generation assets (46% of the country total)  
was split into five generating companies and its distribution assets into two companies 
that own the North and the Southern transmission grids. These five coal generation 
companies plus two nuclear power companies generate nearly half of the Chinese 
supply of power. The remainder of the power supply comes from the Three Gorges 
hydropower plant and several provincial, local and privately owned companies. 

China is relatively poor of hydrocarbons resources (table 1). The Chinese 
hydrocarbons industry is controlled by four companies. CNPC, the largest one, 
concentrates its activities in the upstream. CNOOC, the smaller one, was organized 
to operate in the offshore. Sinopec dominates the domestic refining capacity and 
has a small portfolio of upstream assets while Sinochem concentrates its activities  
in trade, refining and petrochemicals. These four companies have subsidiaries listed in  
the stock exchange of Shanghai and Hong Kong, and they are competing for their 
survival in the market place.14 

14. There are many independent small firms that operate the midstream activities of the oil business.
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FIGURE 6
Power sector generation capacity 
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TABLE 1
China’s hydrocarbons proved reserves 

(In billion Toe)

Oil Natural gas 

2000 2.1 1.2

2006 2.1 1.5

2012 2.5 2.9

Source: IEA ([s.d.]).

China energy imports were marginal until its heavy industrialization and 
the growth of its economic infrastructure picked up pace (Medeiros, 2013).  
Net exporter of oil until the 1990´s, China became a growing importer of oil, 
natural gas and coal as well, in spite of its large coal reserves (table 2). 

TABLE 2
Net imports 
(In MToe)

2000 2006 2012

Oil (61.6) 169.7 282.6

Natural gas (2.4) (2.2) 35.2

Coal (12.9) (13.9) 33.9

Source: EIA (2013) and BP (2014).
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The Chinese oil production peaked and imports of natural gas from Australia 
started in 2006. Oil imports have risen from 32% percent at the beginning of 
the XXIst century to 57% in 2012. The Chinese authorities perceive oil imports 
and especially its price volatility as a major risk for the country sustainable 
economic development. Unable to find domestic reservoirs to supply their demand,  
the Chinese oil companies moved their search for oil to Africa and Latin America, 
and their search for the supply of natural gas to Russia and to Central Asia.  
The Russian and Chinese governments recently announced deals for the construction 
of pipelines for annual imports of 68 billion m3 (China, 2014). 

Arguing that the overseas oil production improves China energy security,  
the Chinese oil companies are able to get political support and financial subsidies for 
oil-linked development assistance programs. Nevertheless, profits remain their key 
decision component to operate overseas. In other words, political will is not enough to 
attract investments from the Chinese oil companies. Consistent, reliable and profitable 
regulations are indispensable to establish a fruitful cooperation with these companies.

The domestic supply of energy became a major driver of the recent Chinese 
economic growth. Supported by the supply of cheap coal, the Chinese energy 
consumption started to increase faster than the GDP when China pushed forward 
the development of its heavy industries. Currently, the industrial sector answers 
for the largest share of the Chinese energy consumption. Four (4) major energy-
intensive industries (steel, non-ferrous metals, chemicals and building materials) 
account for 40% of the national energy consumption. Transportation is the second 
largest consumer of energy. Householders and commerce answer for a small share 
of the Chinese energy consumption as yet (figure 7). This situation is about to 
change radically however.

After a period of export-led industrialization, the Chinese economic strategy is 
expected to be largely inward looking. The growing share of the Chinese population 
living in urban areas and working in offices is expected to spend their available 
revenue in consumer goods and services, and to increase their mobility as well.15 
Lighting, heating and cooling at home should increase fast in the coming years. 
Furthermore, the number of cars is expected to increase ten (10) fold in the next 
two decades (Dargay, Gately and Sommer, 2007). The pattern of the Chinese 
energy supply should change accordingly. The energy consumption at the industrial 
sector will remain high but the energy consumed at homes and in mobility should 
increase steadily. 

15. Every year 10 million people are reclassified from rural to urban (China, 2012). 
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FIGURE 7
Primary energy consumption by sector¹ 
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Nota: ¹  Biofuels and waste are large shares of the Chinese residential energy consumption. 

The Chinese government is gradually reducing its command of the energy 
market to increase the role of market forces in the allocation of energy resources. 
Private investments in the energy sector keep growing and competition has been 
introduced in the production and the distribution of coal. In the power sector, 
the government administrative functions and the management of companies 
have been separated, as has the production of power from the transmission  
of power. The Chinese energy policy gives strong priority to energy efficiency and 
to environmental protection.16 The development of domestic supply of energy is 
promoted and international cooperation, especially in technological innovation, 
is encouraged (China, 2012). 

Energy prices in China are difficult to assess. The upstream energy prices are 
being liberalized but the energy prices to consumers are controlled by provincial and 
central bureaucracies. In the case of coal, prices are settled in a double system created 
in 200217 and reviewed in 2007. A spot market sets the coal price in the short term 
and consumers contract their coal supply to avoid the volatility of the spot price.  
Although the crude oil price is liberalized, the Chinese authorities exert tight 

16. China introduced a strict efficiency certificate regime for new buildings and a label efficiency program for equipment 
(Pereira Jr., 2013).
17. Allocated quotas priced by the NDRC and additional consumption priced at the market place.
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control on oil derivatives prices to consumers, aiming to find balance between the 
companies´ profitability and the consumers´ demand for relatively cheap energy.18

The price of electricity remains under central command however. There are 
no tariffs for transmission and the National Development and Reform Council 
(NDRC) fixes the price that generators have to sell power at and the price that 
the grid companies can charge different groups of consumers. These prices are 
set for each province after a dialogue between the NDRC and local authorities.  
This dialogue aims to find a set of prices that can provide economic viability to 
the local industrial output but can cover the generators fuel cost and ensure the 
cash flow needed to finance the expansion of the power system as well (Rosen and 
Houser, 2007). This is not an easy task. Indeed, the NDRC has immense difficulty 
to offer energy prices that can keep balanced its supply and demand. 

The Chinese pricing system induces supply expansion rather than demand 
management. Periods of energy surplus are followed by periods of shortage.  
The role of prices in the allocation of energy supply is gradually improving however. 
For instances, relevant policies and measures for the sustainable development of 
the coal industry have been tried out. Moreover, the state has also established 
a feed-in tariff (FIT) system for wind and photovoltaic power generation,  
and a renewable energy development fund. 

4 THE BRAZILIAN ENERGY SYSTEM

Differently from China, coal plays a minor role in the Brazilian economy (figure 8).19  
The Brazilian energy system is organized around a large set of hydropower plants 
and a vertically integrated national oil company. Despite the formal existence 
of a Ministry of Energy, Petrobras and Eletrobras (national energy companies) 
were in charge of the Brazilian energy policy until the end of last century when 
the government decided to abandon the command and control approach for the 
management of the energy sector. A new institutional arrangement was created in 
which the role of Ministry of Energy remains irrelevant. It intended to attract private 
investors to the energy sector and to introduce competition in the energy market. 

In the oil sector, the monopoly of Petrobras was removed and an oil regulator 
(Agência Nacional do Petróleo – ANP) was created for the bidding process of new oil 
exploration blocks and pipelines.20 Nevertheless, Petrobras remains the owner of the 
existing refineries and runs almost all the Brazilian oil producing reservoirs (Oliveira, 2012).  
The pricing of hydrocarbons remains under supervision of the Ministry of Finances,  
in spite of the formal regulation that states Petrobras is able to fix its prices to 

18. For instance, natural gas prices are set to protect the domestic petrochemical industry from foreign competition.
19. The use of coal to generate power is marginal and its industrial consumption is limited to the production iron and steel.
20. The oil regulator is in charge of the local content policy as well.
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consumers. Petrobras has the logistic to supply liquid fuels to consumers anyplace 
in the country but the logistic for the supply of natural gas is incipient as yet.

FIGURE 8
Consumption of primary energy by fuel 
(In million Toe)
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In the power sector, the new institutional arrangement was more radical.  
The existing vertically integrated state owned power companies were forced to split 
their operations among generation, transmission, distribution and commercialization 
of electricity. Several of these operations were privatized and the management of the 
power sector was divided among a set of different entities. A central government 
company (Empresa de Pesquisa Energética – EPE) is responsible for the long term 
planning of the power system, and an association of power companies (Operador 
Nacional do Sistema Elétrico – ONS) is in charge of dispatching the power plants and 
the reliable operation of the power network as well. A regulator (Agência Nacional 
de Energia Elétrica – Aneel) controls bidding for the power plant concessions and 
transmission lines and for fixing electricity tariffs as well (Oliveira, 2007). 

Moreover, regional distribution companies are required to contract the 
electricity supply for their consumers but large consumers (over 3 MW) are allowed 
to choose which generator to contract directly. A spot market fixes the price for 
any power flow that has not been previously contracted. A clearing house (Câmara 
de Compensação de Energia Elétrica – CCEE) reconciles actual with contracted 
flows of power. The interconnected network of transmission lines is able to flow 
power among the four (4) regional power markets of the Brazilian vast territory  
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(figure 9).21 This network is organized around a diversified group of companies (many 
of them have won the regular biddings promoted by Aneel after the institutional 
reorganization of the power system.

An important feature of the Brazilian power system is its strong dependence of  
the water inflow to the reservoirs of the hydropower plants. The management 
of these reservoirs plays a critical role in the power system reliability. In 2001, 
rationing of power was been adopted to avoid the collapse of the power supply 
as a result of the lack of thermal power plants capable of supplying power during  
dry periods (Oliveira, 2007). Fears of power shortage reemerged once again  
in 2014, generating bitter disputes for the water supply among different consumers 
of this resource (Porto, 2014). 

FIGURE 9
Brazilian network of power transmission lines (2013)

Source: ONS ([s.d.]).

21. Only a few small communities in Amazonia are supplied by isolated power plants. 
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Brazil, similarly to China, adopted unilateral targets for the mitigation of 
CO2 emissions. However, differently from China, the main focus of these targets is 
deforestation, particularly in the Amazon region. So far, emissions from the energy 
sector received no major attention from government authorities. This is because 
the share of fossil fuels in the Brazilian energy mix is relatively low. Electricity is 
largely generated at hydropower plants (figure 10) and biofuels are largely used in 
automobiles. These environmental trends are changing however.

Indeed, a comprehensive set of policies drastically reduced the rate of deforestation 
while the consumption of fossil fuels is increasing fast to mitigate the risk of power 
shortages in dry years (Instituto Ethos, 2014). Moreover, the taxation on fossil fuels 
was reduced after the global economic crisis to stimulate economic growth (Oliveira 
and Laan, 2010). These trends suggest that the government targets for the reduction 
of CO2 emissions will be increasingly dependent on its renewable policies.

The Brazilian heavy industrialization occurred in the third quarter of  
the last century, concomitant to the rapid urbanization of the country. Although the  
urbanization process is moving forward the industrial output is losing ground 
in the Brazilian economic growth. The industrial and the householders sectors 
are currently the largest energy consumers (figure 11). Since the beginning of  
this century, the energy consumption is being pushed forward by the demand for 
mobility and electrical appliances by the emerging middle class.

FIGURE 10
Power sector generation capacity 
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FIGURE 11
Primary energy consumption by sector 
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Traditionally oil imports have been a major constraint for the Brazilian 
economic growth. The recent discovery of several giant offshore oil reservoirs 
reshaped the Brazilian energy scene but Brazil still remains a large importer 
of hydrocarbons (table 3). The country reserves of hydrocarbons have been  
growing steadily (table 4) and Brazil is planning to become a large oil exporter  
(Kassai, 2013). This new scenario prompted major changes in the Brazilian 
energy policy. 

TABLE 3
Net imports of energy 
(In MToe)

2000 2006 2012

Oil 25.17 2.11 13.66

Natural gas   1.74 8.47 11.14

Coal   9.65 9.59 11.46

Source: EIA (2013).

Although the energy prices remain formally fixed by market forces, the 
government has gradually been using energy prices to achieve non-energy objectives 
(social, regional, macroeconomic). Indeed, taxes on energy were reduced and 
subsidies were introduced in the pricing system of fossil fuels and electricity. 
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Moreover, Petrobras and Eletrobras were commanded by the government to keep 
their energy prices below costs in order to mitigate inflation. 

TABLE 4
Brazil’s proved reserves 
(In billion Toe)

Oil Natural gas 

2000 1.2 0.2

2006 1.7 0.3

2012 2.1 0.4

Source: IEA ([s.d.]).

The government is fiercely committed to the construction of hydropower 
plants and to the development of a local industrial capacity to supply the oil 
industry. Financial incentives are offered for hydropower plants in the Amazon 
region in spite of the strong opposition by environmentalists that perceive these 
new power plants as risks for more deforestation, invasion of protected land and 
for indigenous populations. To develop the domestic industrial capacity, the oil 
companies are required to buy domestically a minimum share of their equipment 
and services but the oil companies, including Petrobras, are complaining that the 
local industry is technically unable to meet their demands.

5 CHINA AND BRAZIL: A STRATEGIC ENERGY PARTNERSHIP

Brazil and China are continental economies with large industrial bases. However their 
per capita energy consumption is much below the figures of OECD rich countries as 
yet (table 5). Despite their distinct energy situations, China and Brazil face similar 
challenges: the need to substantially increase their energy consumption in the next 
decades to improve the quality of life of their population. Notwithstanding their 
large fossil fuels resources, China and Brazil also have to accelerate their energy 
transition to renewable sources to deal with the environmental impacts of their 
growing energy system. 

TABLE 5
Population, GDP and energy recent trends

China Brasil

2000 2006 2012 2000 2006 2012

GDP (US$ billion) 1,198 2,713 8,229 645 1,089 2,249

Population (million) 1,263 1,311 1,351 175 188 199

Energy consumption (million Toe) 980 1.768 2.731 186 212 276 

Fonte: BP (2014).
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5.1 The Energy Outlook22

China and Brazil are expected to have a strong increase in their energy consumption 
(71%) until 2035 but their role in the global energy demand will be radically 
different (table 6). Indeed, the Brazilian share of the global energy demand will 
rise marginally to 3% while the Chinese share will reach 27%. 

TABLE 6
Population, GPD and energy consumption expected trends

China Brazil

2000 2006 2012 2000 2006 2012

Consumption per 1000 US$ 0.82 0.65 0.33 0.29 0.20 0.12

Consumption per capita (Toe) 0.8 1.3 2.0 1.1 1.1 1.4

Source: BP (2014), World Bank National Accounts Data, and OECD National Accounts Data Files.

The Chinese energy system should remain organized around the supply 
of fossil fuels in spite of the country’s increasing consumption of renewable in 
the next decades (table 7). Already largely based in renewable sources, the share 
of fossil fuels in the Brazilian energy mix should be further reduced. By 2035,  
fossil fuels should account for 54% of the Brazilian energy consumption as compared 
to the 81% global average. The share of coal in the Chinese energy mix should 
decline from 69% to 52% until 2035 but the share of natural gas should double 
to 12% while the oil share will remain unchanged (around 18%). 

TABLE 7
Primary energy consumption by fuel

Oil (billion Toe) Natural gas (billion Toe)

2000 1.2 0.2

2006 1.7 0.3

2012 2.1 0.4

Source: BP (2014).

It is not expected a radical transformation in the power systems of  
both countries. The Brazilian supply of electricity should remain largely organized 
around hydropower plants while the Chinese should continue to be based on coal.  
However, both countries are planning to increase the shares of natural gas 
and renewable energy sources in their power systems (wind and biomass,  
in Brazil; wind and hydro, in China) in order to reduce their CO2 emissions.  
Differently from Brazil, nuclear power will have a substantial growth in China 
(1047%) until 2035.

22. This section is largely based on the global energy outlook formulated by British Petroleum (BP, 2014) and the 
Energy Information Administration (EIA, 2013). 
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Energy consumption for mobility should increase strongly in both countries 
but more intensively in China (120%) than in Brazil (72%). Oil should remain 
the dominant primary energy source used for transportation in both countries 
(figure 12). However natural gas will take an increasing share (12%) of the energy 
used for mobility in China while in Brazil the share of biofuels should reach 20% 
by 2035, the largest share worldwide. China is expected to overtake the United 
States as the world’s largest oil consumer by 2027 and Russia as the world’s second 
largest natural gas consumer by 2025, indicating that its policy for hydrocarbons 
will have a central role in the world energy market.

The trajectory of domestic supply of energy of the two countries will be 
radically different. Brazil should increase its energy production by 98%, moving from  
the position of net energy importer to the situation of net exporter of energy.  
China’s energy production should rise 61% in the same period and its recent 
dependence of the energy supply of foreign countries should increase from 15% 
to 20% (BP, 2014). 

FIGURE 12
Primary energy consumption by sector 
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China will be the largest energy importer by 2035. Its oil import dependence 
should rise from 57% in 2012 to 76% in 2035, while its natural gas import 
dependence should increase from 25% to 41%. Conversely, Brazil will be a large 
source of hydrocarbons exports (over 3 million b/d by 2030). Moreover, Brazil will 
be a substantial exporter of biofuels as well. These trends indicate a fundamental 
change in the energy security of the two countries. Brazil will become a supplier 
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of energy security to its commercial partners while China will be a demander of 
energy security. By 2040, it is expected that China should import 75% of its oil 
consumption (table 8).

TABLE 8
Net hydrocarbons expected imports 
(In million Toe)

Ano
China Brazil

Oil Natural gas Oil Natural gas

2020 456.4 87.7 (43.4) 0.0

2030 585.9 158.5 (148.2) 0.0

2040 752.0 184.5 (141.7) (0.9)

Source: EIA (2013).

As far as the CO2 emissions are concerned, the Brazilian and the 
Chinese energy systems will follow radically different trajectories as well.  
Indeed, the Chinese emissions should increase 47% until 2035, accounting for 
30% of world energy emissions despite the increased share of renewable energy 
sources in its energy mix. CO2 emissions by the Brazilian energy sector will 
remain low but its share in the total CO2 emissions should increase as a result 
of the country’s successful deforestation policy (Viola and Franchini, 2011). 

FIGURE 13
CO2 emissions
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5.2 Opportunities for energy cooperation

China and Brazil made a timid cooperation movement in the energy sector soon 
after they reestablished diplomatic relationship in 1974. However, the 1970’s 
oil crisis diverted both countries attention to their domestic supply of energy.  
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A new, more favorable context for cooperation reemerged in the 1990´s when the 
liberalization of both countries opened their energy markets to foreign investments 
and a strategic partnership was established.

In the new millennium, objective conditions to move forward the energy 
cooperation were created. Trade among the two countries spiraled, China became a 
large importer of Brazilian commodities and Brazil a large importer of goods made 
in China. Very importantly, China was avid for hydrocarbons imports while Brazil 
was planning to become a large oil exporter. Eventually, China started to invest in 
the Brazilian energy market, aiming to share the risks and the benefits associated 
with exploitation of the local energy resources and not only in the oil sector. 

In 2009, the China Development Bank made a US$ 10 billion loan to 
Petrobras to secure a share of its oil exports to China. This first movement was 
followed by a set of investments in the Brazilian energy sector. In 2010, the State 
Grid Company invested US$ 1.7 billion in seven (7) electricity transmission 
lines and Sinochen acquired 40% of the Peregrino oil reservoir (Oliveira, 2010).  
More recently, CNPC and CNOOP took strong positions in the Brazilian offshore. 
Indeed, they have 10% share each at the consortia organized for the development 
of the supergiant Libra reservoir.23 

While the Chinese companies are actively searching for a place in the Brazilian 
energy sector, there has been no relevant investment of Brazilian energy companies 
in China. So far, only a joint research center between Tsinghua University and the 
Federal University of Rio de Janeiro was created to search for new technologies to 
explore offshore oil, to improve renewable technologies (biofuels and windpower) 
and to mitigate climate change (carbon sequestration). 

The energy outlooks of both countries suggest that there is a large 
window of opportunities for energy cooperation that so far has not been  
conveniently exploited. Organized around the myopic view of energy surplus trade,  
the Chinese-Brazilian energy cooperation lacks a framework agreement that 
encompasses trade, equipment supply and technological services for the energy 
companies taking into account energy security and climate change objectives.

Brazil and China must explore their common view that they are prepared 
to work on a global agreement to tackle climate change and they also agree that 
OECD countries should take a larger share of the costs regarding climate change 
policies These countries used fossil fuels with no restrictions in the past to develop 
their economies. Nowadays, they must do a larger effort to reduce their emissions 
as compared to Non-OECD countries that are still struggling to move forward 
their industrialization. In practice, it means that the OECD countries must accept 

23. It is estimated that the Libra reservoir should have between 8 and 12 billion barrels of oil equivalent (Moraes, 2014).
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that China and Brazil will increase their per capita energy consumption in order 
to provide their citizens a standard of living similar to the one that the OECD 
citizens already enjoy. 

Brazil and China are building up their economic infrastructure, a situation 
that offers large opportunities for their cooperation to speed up the use of renewable 
sources in their energy mix. Indeed, China can use the large Brazilian industrial 
and technological capacity on biofuels while Brazil can take advantage of the 
Chinese industrial and technological capacity on wind and solar energy to push 
forward the decarbonization of their energy mix. The development of modern, 
energy efficient mobility systems for their urban megalopolis and the construction 
of a network of pipelines to supply natural gas all over the two countries are other 
areas of cooperation that offer large opportunities for mutual benefit. 

It is fundamental to have in mind that the security of the energy supply, 
which must have a mechanism that can mitigate the oil price volatility, is a critical 
piece of any umbrella framework agreement aiming to foster the Chinese-Brazilian 
energy cooperation. The oil price volatility obscures the opportunity costs of 
renewable energy sources, a situation that induces energy companies to postpone 
their projects and a secure, reliable supply of energy at affordable price is essential 
for the sustainability of economic growth. The Brazilian giant oil reservoirs offer 
a unique opportunity to build up a comprehensive framework agreement for the 
Brazilian-Chinese energy cooperation. 

The Brazilian offshore is a large laboratory of innovation where the 
industrial capacity to supply the deep offshore worldwide will be developed. 
The technological capacity generated in Brazil will be of use in the West Africa 
that has similar geology. At the same time China is an immense laboratory of 
innovation in renewable energy and modern urban mobility. The Chinese-Brazilian 
cooperation must be perceived as an energy bridge between the Atlantic and the 
Pacific able to improve the security of the oil supply, to mitigate the oil price 
volatility and speed up the transition to renewable energy sources. 

CONCLUSION 

The global energy market is undergoing a radical transformation. The growing 
consensus that the risks of climate change must be mitigated is accelerating  
the transition of the global economy to renewable energy sources. However this 
transition will take decades and a secure supply of oil is fundamental to minimize 
the social and environmental costs of it. Although the Middle East still plays a 
large role in the supply of hydrocarbons to the world economy, the South Atlantic, 
and particularly Brazil, is a natural candidate for the supply of secure oil that the 
Chinese economy needs to move forward its sustainable energy transition. 
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This scenario opened a large window of opportunities to streamline the 
China-Brazil energy cooperation but few opportunities have been conveniently 
explored so far. The Chinese companies have made the relevant movement towards 
the Brazilian energy market but there was no important investment of Brazilian 
companies in China. Despite the fact that both countries are increasing their 
renewable capacity to generate power, their joint effort for innovation in this area 
is negligible. China is investing heavily in modern, energy efficient transportation 
system with no Brazilian connection to the Chinese effort. Similarly there is no 
policy framework that the Chinese could profit from the Brazilian experience with 
renewable liquid fuels or its offshore oil exploration knowledge.

This condition can be largely explained by the fact that the two countries 
energy cooperation is largely limited to the improvement of the oil flow from Brazil 
to China. This is a narrow view of the window of opportunities opened by their 
energy situation. Their energy cooperation have to be perceived as an economic 
and environmental bridge between the South Atlantic and the Chinese Sea that 
must embrace their innovation and industrial capacities for the energy transition 
from fossil fuels to renewable sources of energy.
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