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E X E C U T I V E S U M M A RY
1. The Russian invasion of Ukraine in 2022 resulted
in a severe geopolitical and energy crisis, placing
energy security at the center stage of the debate.
The context was exacerbated by the relevance of
Russia as a major supplier of oil, refined products,
and gas. Until 2021, Russia was the largest exporter of
natural gas at about 250 bn m3/year and represented
32% of the European Union (EU)’s natural gas supply1.
2. The war underscored the fragility of the global
energy system, while immediate responses focused
on supply. To reduce its immediate vulnerability, the
EU announced the REPowerEU plan, which included
short-term measures to diversify suppliers by
increasing imports of LNG (+74% in September vs.
same period in 20212) and natural gas from alternative
pipelines, mainly from Norway (59% of total pipelines
imports in late September3 vs. 38% in the same period
of 2021), in addition to long-term initiatives targeting
increased renewable sources. The relevance of appropriate energy infrastructure was accentuated
due to the limitation of pipeline connections.
3. On the demand side, EU countries have adopted
different measures to save energy and incentivize
energy efficiency while the winter is coming. According to the IEA, the bloc would need to reach
at least 90% of its gas storage capacity by October
2022 (vs. 80% in September 2022) to have enough
energy during the winter4.

1. IEA. Frequently Asked Questions on Energy Security. 2022
2. Bruegel. European natural gas imports. 2022
3. Bruegel. European natural gas imports. 2022
4. IEA. Coordinated actions across Europe are essential to prevent
a major gas crunch: Here are 5 immediate measures. 2022

4. Three aspects were considered critical by decision
makers when developing short- and medium-term
actions to address the current energy crisis. These
are related to supply, demand, and infrastructure.
Governments are reassessing their sources of energy
supply, considering not only commercial aspects but
also democratic values of potential suppliers. At the
same time, infrastructure bottlenecks reinforced the
relevance of long-term energy planning.
5. In this context, energy transition was not left
behind. Energy experts and decision makers
emphasized that lasting solutions to the current
crisis lie in the rapid deployment of renewable
energy and low-emission technologies. The
REPowerEU plan also aimed to accelerate the roll-out
of renewable energy to replace fossil fuels (60% of
Russian gas imports would be replaced by low-carbon initiatives5). At the same time, the US recently
approved the Inflation Reduction Act (IRA) and the
CHIPS and Science Act that envision to tackle climate change and reduce energy costs, directing,
respectively, US$ 370 bn and US$ 67 bn to clean
energy technologies, research and development6.
6. However, geographically concentrated value chains
of critical minerals and variability of renewable
power generation emerge as new challenges associated with energy security in a context of energy
transition. Processing and refining sites for the most
relevant critical minerals (87% for rare earths7) and

5. European Commission. REPowerEU: Joint European Action for
more affordable, secure and sustainable energy. 2022
6. The Atlantic. Congress Just Passed a Big Climate Bill. No, Not
That One.. 2022
7. IEA. The Role of Critical Minerals in Clean Energy Transitions. 2021

2

Paper 14

•

Energy Security & Energy Transition

•

October 2022

low-carbon technology equipment (70% for solar
panels8) are mainly concentrated in China. Even if geopolitical challenges are addressed, the implications of
renewables’ intermittence to energy security remain
to be tackled. Some solutions already exist and need
to scale, such as batteries and hybrid systems.
7. As for Brazil, it has the potential to play a more relevant role in energy security and in the global
energy transition as a competitive producer of
low-carbon energy sources. Brazil comes from a very
particular landscape characterized by the abundance
and diversity of energy resources. Approximately 45%
of its energy mix and 78% of its power generation

mix are supplied by renewable sources9. With average capacity factors for solar and wind generation
that stand out at 31% and 49% respectively (vs.
16% and 36% globally)10 11, the country is well-positioned to be one of the most competitive sites
for hydrogen production. Additionally, the country’s oil and gas production is expected to increase
from 3 mbd to 5 mbd over the next 10 years, being
lower-cost and lower-carbon and making Brazil one
of the top 5 global exporters by 203112.

9. EPE. Balanço Energético Nacional – Relatório Síntese 2022. 2022
10. IEA. Projected Costs of Generating Electricity 2020. 2020
11. IRENA. Renewable Power Generation Costs in 2020. 2021

8. CSIS. The Geopolitics of Critical Minerals Supply Chains. 2021

12. EPE. Plano Decenal de Energia 2031. 2022

3

Paper 14

•

Energy Security & Energy Transition

•

October 2022

INDEX
1. Rethinking energy security in a new geopolitical landscape

5

2. The energy transition: more important than ever

9

2.1. New energy security challenges in the context of transition

11

3. The role of Brazil: relevant player of energy security and the transition?

15

4. Conclusion

17

References

18

Disclaimer: This report contains publicly available information as of October 15, 2022

Paper 14

•

Energy Security & Energy Transition

•

October 2022

Photo by Darya Jum-Ei via Unsplash

1. RETHINKING ENERGY SECURITY IN
A NEW GEOPOLITICAL LANDSCAPE

In February 2022, Russia invaded Ukraine and unleashed the biggest war in Europe since the World
War II, resulting in a severe geopolitical crisis. This
context was exacerbated by the relevance of Russia
for the global energy system. Until 2021, Russia was the
largest exporter of natural gas (250 bn m3/year) and
second largest exporter of oil globally (5 mbd)13. The
country is even more relevant for the European Union
(EU) as it accounts for 32% of total natural gas supply14.

In response to the invasion, the European Union (EU)
and the United States (US) have imposed severe
embargoes and sanctions over Russian oil and gas
products15. The EU is to ban seaborne imports of Russian
crude oil as of December 2022 and oil product imports
as of February 202316. The US, on the other hand, already
banned all imports of Russian oil, natural gas and coal17.

15. Reuters. Tracking sanctions against Russia. 2022
16. Financial Times. EU embargo to hit Russian oil output, says IEA. 2022
13. IEA. Frequently Asked Questions on Energy Security. 2022
14. IEA. Frequently Asked Questions on Energy Security. 2022

17. The White House. FACT SHEET: United States Bans Imports of
Russian Oil, Liquefied Natural Gas, and Coal. 2022 17
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FIGURE 01 – RUSSIAN GAS AS A PERCENTAGE OF TOTAL
ENERGY CONSUMPTION IN EUROPE IN 2021 (%)

Source: IMF. How a Russian Natural Gas Cutoff Could Weigh on Europe’s Economies. 2022

In addition, countries have adopted plans and programs to immediately address the energy crisis.
The EU announced the REPowerEU plan in March
2022 aiming at promoting energy independence from
Russian fossil fuels by 2027 through energy savings,
diversification of energy supplies and accelerated
roll-out of renewable energy18. Since then, the flow
of Russian natural gas to Europe has been gradually
reduced19, reaching 89 mn m3/day by mid-September
2022 (vs. about 384 mn m3/day during the same period
in 2021)20. While Russian gas accounted for 40% of EU’s
imports in 202121, it is currently down to 8%22.

18. European Commission. REPowerEU: A plan to rapidly reduce
dependence on Russian fossil fuels and fast forward the green
transition. 2022
19. Financial Times. Russia switches off Europe’s main gas pipeline
until sanctions are lifted. 2022

Short-term measures also include increased imports
of LNG and natural gas from alternative pipelines.
As of September 2022, LNG imports grew by 74%
(compared to the same point of 2021)23, mainly from
the US. According to S&P Global, 25 new regasification
plants are expected to be installed across the EU in the
coming years, with the first facilities becoming online
before the end of 202224. However, the LNG market is
also being hardly impacted by the conflict. As an example,
Asia-Pacific has been suffering of tight LNG supplies
and soaring prices in the region due to competition
from European buyers. In this sense, the Australian
Government announced restrictions to LNG exports in
order to protect domestic gas supplies25.
Due to supply and demand disruptions and uncertainties, prices for natural gas - and to some extent oil
and coal – have experienced sharp volatility, achieving
price records in Europe (US$ 343/MWh in August 2022
vs. US$ 46/MWh in August 2021) (Figure 2). The all-time
record price was reached due to the indefinite closure
of Nord Stream 1, Russia’s largest pipeline to Europe, with
the reported cause being gas leaks26.
Additionally, the EU is seeking to further diversify natural gas imports from alternative pipelines. Currently, the
main alternative source of natural gas is Norway, which by
mid-September 2022 was able to supply 59% of the EU
total pipeline imports, compared to 39% by the same
period in 202127. Time and investments are required
to develop new pipeline connections amid a scenario
aggravated by long and complex environmental
permitting. New infrastructure assets must also consider the risk of ending up stranded by being adapted

23. Bruegel. European natural gas imports. 2022
24. S&P Global Commodity Insights. FEATURE: Europe’s dash for
new LNG import infrastructure picks up pace. 2022

20. Bruegel. European natural gas imports. 2022

25. Argus Media. Australia to divert gas for LNG exports to domestic use. 2022

21. European Commission. 2022 State of the Union Address by
President von der Leyen. 2022

26. BBC News. Nord Stream 1: How Russia is cutting gas supplies to
Europe. 2022

22. Bruegel. European natural gas imports. 2022

27. Bruegel. European natural gas imports. 2022
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FIGURE 02 – PRICE OF NATURAL GAS IN EUROPE (€/MWH)

Source: Trading Economics. EU Natural Gas. 2022

for or built considering future lower carbon uses, such
as transporting hydrogen28.
The competition for natural gas is leading to a
gas-to-coal switch in many countries. The EU’s coal
consumption is estimated to have risen by 10% in the
first six months of 2022, driven by a 16% increase in
power demand29. According to IEA, EU’s coal consumption is expected to increase by 7% year-on-year to
476 Mt in 202230.
On the demand side, different measures are also
being considered by EU countries to save energy
and lower Russian imports dependency. As the winter season is approaching, some fear that the worst of
Europe’s energy crisis is still to come. The EU aimed to
reach 80% of its gas storage capacity by October 2022,
which it had already reached by August 202231, although
the IEA recommended a 90% threshold. This measure
would help the continent mitigate potential risks of
supply disruptions32.

28. IEA. Security of Clean Energy Transitions. 2022
29. IEA. Coal Market Update – July 2022. 2022
30. IEA. Coal Market Update – July 2022. 2022

Specific plans are being issued with the objective of
reducing energy use. France, for example, announced
the target to diminish energy consumption by 10% by
202433. At the same time, Germany, one of the most
vocal advocates of energy savings, issued a set of recommendations, such as public and office buildings to
stop heating corridors and large halls. It also recommended that large industries implement energy-saving
measures that pay off economically within two years34.
The implementation of price caps is also part of the
intended actions, although not without controversy.
The objective would be to decouple the volatility of
natural gas prices from the electricity bills, to not further impose a burden on European consumers. The
European Commission agreed, last April, to implement
a price cap on gas for Spain and Portugal for the next
12 months35. Also, France has set a cap on gas prices until
the end of the year36. By late September, 15 countries,

33. Politico. Here’s what EU countries are doing to save energy
ahead of winter. 2022
34 Politico. Here’s what EU countries are doing to save energy
ahead of winter. 2022

31. Reuters. How much of Europe’s gas storage is filled. 2022

35. Bruegel. National policies to shield consumers from rising
energy prices. 2022

32. IEA. Coordinated actions across Europe are essential to prevent a major gas crunch: Here are 5 immediate measures. 2022

36. Bruegel. National policies to shield consumers from rising
energy prices. 2022
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including France, Italy and Poland, had proposed a price
cap on wholesale gas transactions within the European
Union. Germany, alongside Denmark, Austria and the
Netherlands opposed the idea, which they said could
compromise countries capability to buy natural gas in
global markets37.
The International Monetary Fund also resisted this sort
of measure, pointing that it delays the required adjustment to the energy shock by reducing incentives for
efficient energy use, keeping global energy demand
and prices higher than they would otherwise be38.

37. Reuters. EU countries spar over gas price caps. 2022
38. IMF. How Europe Can Protect The Poor From Surging Energy
Prices. 2022

In summary, three dimensions of the energy system
were addressed by decision makers to deal with the
energy crisis, encompassing supply, demand, and
infrastructure. For supply, countries are revisiting their
trade relationships, as well as diversifying suppliers to
avoid overdependency upon one specific source or
country. On the demand side, overall societal support
for more restrictive measures announced by governments is critical to overcome the crisis in the short
term, while energy efficiency is to be reinforced in the
mid and long term. Finally, infrastructure bottlenecks
underscored the relevance of long-term planning and
diversification of suppliers. While new infrastructure
requires time to be built, it must also consider potential
future use such as low-carbon hydrogen.

8

Paper 14

•

Energy Security & Energy Transition

•

October 2022

Photo by Istvan Hernek via Unsplash

2. THE ENERGY TRANSITION:
MORE IMPORTANT THAN EVER

The current crisis deeply intersects with the energy
transition. Efforts to contain the impacts of climate
change caused by greenhouse gases (GHG) emissions
necessarily involve the way we produce and consume
energy. Approximately 76% of global GHG emissions
result from energy production and use in its various
forms39. Climate ambitions have crystallized into
emission reduction targets in many countries and
regions, in a context where 137 countries, representing 83% of global GHG emissions, have announced a
net-zero target40.

Even before the Russian’s invasion of Ukraine, the
world was far from being on track to reach its
climate goals. In 2021, global energy-related carbon
dioxide emissions rose by 6%, the highest experienced
level41, as the world economy rebounded from the
Covid-19 crisis. In this sense, the conflict contributed
to major energy security risks worldwide and measures
that could lead to higher emissions in the short-term
were adopted, such as gas-to-coal switch within the
EU. In this scenario, a 1.3% increase in the bloc’s total
CO2 emissions is expected in 2023 (vs. 2021), which is
considered acceptable by specialists especially because
key coal exit deadlines are still on track42.

39. ClimateWatch. Historical GHG Emissions. 2022

41. IEA. Global Energy Review: CO2 Emissions in 2021. 2022

40. Net Zero Tracker. Net-Zero Tracker. 2022

42. Ember. Limited increase in coal power in Europe. 2022

99

Paper 14

•

Energy Security & Energy Transition

•

October 2022

Given the urgency of securing energy supply, the
energy transition was considered, at some point,
at risk. Nonetheless, energy experts and decision
makers are reinforcing that a long-lasting solution
to the current crisis lies in the rapid deployment of
renewable energy and low-emission technologies.
Renewable energy will contribute to countries’ energy
independence, reducing their reliance on fossil fuels
suppliers, which unsustainably dominate the current
energy systems43.
Announced plans to accelerate the energy transition
encompass aspects related to energy security, such as
supply chain resilience. As examples, it could be highlighted the REPowerEU44 and the recently approved

Inflation Reduction Act (IRA) and the CHIPS and
Science Act by the US45.
Measures in the REPowerEU Plan include an accelerated roll-out of renewable energy to replace fossil fuels
in homes, industry, and power generation (Figure 3).
According to Catavento’s analysis, approximately 60%
of Russian gas imports would be replaced by low-carbon
alternatives, which include renewable hydrogen, biomethane, electrification and energy efficiency. The plan
also increases the 2030 target for renewables from 40%
to 45% in the energy mix46.

TABLE 01 – REPowerEU INITIATIVES AT A GLANCE

Source: European Commission. REPowerEU: affordable, secure and sustainable energy for Europe. 2022

43. Financial Times. Three myths about the global energy crisis. 2022
44. European Commission. REPowerEU: A plan to rapidly reduce
dependence on Russian fossil fuels and fast forward the green
transition. 2022

45. Rocky Mountain Institute. Congress’s Climate Triple Whammy:
Innovation, Investment, and Industrial Policy. 2022
46. European Commission. REPowerEU: Joint European Action for
more affordable, secure and sustainable energy. 2022
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At the same time, the Inflation Reduction Act (IRA)
directs roughly US$ 370 bn investments into initiatives to promote clean energy and reduce GHG emissions47. Experts indicate that the law will contribute to
reduce GHG emissions by 40% by 2030 (vs. 2005 levels)48.
The law is expected to increase the competitiveness of
key low-carbon technologies. For example, tax credits
for carbon capture and storage (CCS) are due to increase
from US$ 50/ton to up to US$ 85/ton, while for green
hydrogen they could reach US$ 3/kg produced, reducing
the costs to up to US$ 0.73/kg.
In parallel, the US also approved the CHIPS and Science
Act (Figure 4), focusing on clean energy innovation
and disaster-resilience research49. Over the next five
years, the new law could direct approximately US$ 67 bn,
or a quarter of its total founding, towards accelerating
the up-scale of zero-carbon industries and conducting
climate-relevant research. Both laws aim to strengthen
American manufacturing and supply chains associated
with clean-energy technologies currently dominated
by China, a relevant source of energy security concern
for the US government.

2.1 - NEW ENERGY SECURITY
CHALLENGES IN THE CONTEXT
OF TRANSITION
Even though public policies are critical to accelerate the pace of the energy transition, there are
still several challenges to be dealt with to guarantee
the resilience of low-carbon energy systems, ranging
from raw materials availability to energy generation
and use.

47. Rocky Mountain Institute. Congress’s Climate Triple Whammy:
Innovation, Investment, and Industrial Policy. 2022

FIGURE 03 – AVERAGE ANNUAL U.S. FEDERAL PROVISIONS
FOR CLIMATE AND CLEAN ENERGY (US$ BN)

Source: IIJA stands for Infrastructure Investment and Jobs Act. Rocky
Mountain Institute. Congress’s Climate Triple Whammy: Innovation, Investment, and Industrial Policy. 2022

Several minerals, commonly known as critical, are
required to develop low-carbon technologies50. On
average, these technologies require more of these
materials than conventional ones – for example, electric
vehicles (EVs) need up to 6 times51 more critical minerals
than internal combustion engines (ICE)52. As with fossil
energy resources, there is a concern that production
comes from regions with complex socioeconomic contexts. As an example, for cobalt, which is used in one of
the most common types of EVs, its reserves are mainly
concentrated in the Democratic Republic of Congo
(DRC) (approximately 80% of total global reserves).53

50. CSIS. The Geopolitics of Critical Minerals Supply Chains. 2021

48. Repeat Project. Preliminary Report: The Climate and Energy
Impacts of the Inflation Reduction Act of 2022. 2022

51. IEA. Securing Clean Energy Technology Supply Chains. 2022

49. The Atlantic. Congress Just Passed a Big Climate Bill. No, Not
That One.. 2022

53. International Labour Organization. Child labour in mining and
global supply chains. 2022

52. ICE: Internal Combustion Engine, the one on conventional cars
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Besides extraction, supply chain concerns are also
associated with critical minerals processing and
low-carbon technologies assembling, which are
mainly concentrated in China (Figures 4 and 5)

(e.g., 87% of rare earths processing and 70% solar panels
assembling). Aggravating tensions between the US and
China may represent risks to trading partners, such as
commercial retaliations, potentially compromising the
deployment of low-carbon technologies.

FIGURE 04 – CHINESE SHARE IN CRITICAL MINERALS PROCESSING (2019) (%)

Source: IEA. The Role of Critical Minerals in Clean Energy Transitions. 2021

FIGURE 05 – CHINESE SHARE IN LOW-CARBON TECHNOLOGY EQUIPMENT ASSEMBLY (2020) (%)

Source: Catavento analysis based on CSIS. The Geopolitics of Critical Minerals Supply Chains. 2021; Wood Mackenzie. Tectonic shift: China’s world-changing push for energy independence. 2021.
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As avoiding overdependence on specific suppliers
or technologies is a must, decarbonization plans are
prioritizing diversification of energy sources and
supply chains. Nonetheless, challenges regarding critical minerals might not be easily overcome, as structuring
new manufacturing chains and expanding the existing
supply from currently operating mining sites will not
be enough to match global demand. Additionally,
mining may take an average of 17 years from assessment to operation. As an example, even if there is a
directed and ambitious effort towards its extraction,
copper will likely see a gap between demand and
supply at least until 203554.

Intermittency of renewable energy sources is another
issue in the energy security context that may be exacerbated in the context of the energy transition.
Both solar energy and wind depend on external conditions to operate. Solar panels have lower efficiency amid
cloudy weather and do not generate power during the
night, while wind turbines depend on wind patterns,
which may shift both seasonally and according to the
weather56. As the uninterrupted availability of energy
sources has been a core principle for energy security
from the very start, the so-called variability of renewable sources is one of the biggest challenges that must
be addressed towards the future of energy systems57.

The effort to accelerate deployment of new extraction operations must come with increased
concern about sustainability. If not appropriately
addressed, the precariousness of ESG regulations
could not only lead to the disruption of critical mineral supply, but also compromise the health and safety
of workers and undermine local communities55. Given
these challenges, international relationships and soft
power mechanisms will keep playing a critical role
securing the supply the critical minerals and materials
required for low-carbon technologies, as they did
for the supply of fossil fuels themselves.

Therefore, batteries are considered a critical piece
in securing energy in a context of increased low-carbon sources participation. According to IEA’s net
zero scenario, the installed capacity of batteries is
required to increase from 17 GW in 2021 to 585 GW
by 203058, being responsible for about half the grid
flexibility by 205059. The IRA’s provisions take this into
account and include tax credits for batteries60, which

56. IEA. Energy transitions require innovation in power system
planning. 2022
57. IEA. Security of Clean Energy Transitions. 2022
58. IEA. Energy Storage: Tracking report. 2021

54. S&P Global. The Future of Copper – Will the looming supply
gap short-circuit the energy transition? 2022
55. IEA. Security of Clean Energy Transitions. 2022

59. IEA. Demand Response: Tracking progress 2021. 2021
60. Financial Times. A guide to the US climate, health and tax
package. 2022
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FIGURE 06 – ELECTRICITY SYSTEM FLEXIBILITY BY SOURCE IN IEA’S NET ZERO SCENARIO (%)

Source: IEA. Demand Response: Tracking progress 2021. 2021

the US government hopes will help leverage the
deployment of grid-scale battery plants by lowering
the capital cost of equipment in up to 30%61.
However, batteries should not be considered a silver
bullet, with a myriad of solutions being required and
advisable. Traditional energy sources such as fossil
fuel-fired power plants gradually coupled with carbon
capture equipment62, nuclear plants and hydropower
are bound to have a major role in grid flexibility
especially in the medium term (Figure 6). Also, pumped
hydro can be relevant, as it is still the most widely deployed grid-scale storage technology today,
accounting for over 90% of total global electricity
storage. The largest investment in this technology is
currently being undertaken in China, close to 50 GW

of capacity is currently under construction (global
capacity currently stands at 160 GW)63.
All in all, it is safe to attest that the energy transition
will not be neglected in the face of energy security
needs. On the contrary, it was identified as one of the
solutions for the current energy crisis, with actions
being taken by major energy consumers to move
away from suppliers and fuels which compromise the
resilience of energy systems. However, the future of
energy will inevitably demand that decarbonization
efforts take into consideration the security of energy
systems, as low-carbon technologies present a set
of new challenges to be addressed in terms of the
resilience of energy supply.

61. Reuters. Inflation Reduction Act expands tax credits for energy
projects. 2022
62. IEA. Net Zero by 2050. 2021

63. IEA. Grid-Scale Storage – Tracking report. 2022
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3. THE ROLE OF BRAZIL:
RELEVANT PLAYER OF ENERGY
SECURITY AND THE TRANSITION?

Brazil holds a unique position when it comes to its
energy landscape. Approximately 45% of its energy
mix and 78% of its power mix are already supplied
by renewable sources64. The Brazilian energy sector
is characterized by the abundance and diversity of
sources, with most of the renewable share coming
from hydro, solar, wind and sugarcane ethanol (Figure
7). All its energy sources are expected to expand over
the coming decade, reinforcing the role the country
could have as a safe place to produce and export,
whenever the case, energy.

As for the role of energy in Brazilian GHG emissions,
the industry is responsible for only 18% of total emissions65 compared to 76% globally66. Needless to say
that the country´s energy mix is positioned where
many countries would like to achieve many decades
from now67.

65. Observatório do Clima. SEEG – Plataforma de emissões. 2020
66. ClimateWatch. Historical GHG Emissions. 2022

64. EPE. Balanço Energético Nacional – Relatório Síntese 2022. 2022

67. IEA. Net Zero by 2050. 2021
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FIGURE 07 – BRAZILIAN ENERGY AND POWER GENERATIONS MIXES, 2021 AND 2031

Source: EPE. Plano Decenal de Energia 2031. 2022

However, as the rest of the world, Brazil does not
stand apart from the global challenge regarding
energy security. As illustrated by the impacts of the
worst drought faced over the last 91 years in Brazil68
back in 2021, the country should avoid over relying on
hydropower generation, the largest source of electricity (62%). There is a need – and an opportunity – to
further diversify and deploy new sources of renewable
energy, as well as invest in new infrastructure such as
transmission lines.
Brazil has the potential to play a more relevant role
both in energy security and in the global energy
transition. As a competitive producer of a diverse
mix of low-carbon energy sources, Brazil could be
considered a stable and predictable trade partner
and become a net energy exporter over the next
decades. With average capacity factors for solar
and wind generation that stand out at 31% and 49%
respectively69 (vs. 16% and 36% globally70), the country is ripe for the establishment of the hydrogen
economy. Such technologies, when used in mining,
steel, fertilizer production and oil refining activities,

can also support their decarbonization71 and consolidate Brazil as a low-carbon exporter of energyintensive products.
In addition, domestic oil production is projected to
grow 5.3% per year over the next decade, reaching 5.17
mbd by 2031, of which 66% can serve global markets
turning Brazil one of the top 5 global exporters72. Still,
the carbon intensity below the global average73 adds
competitiveness to Brazilian oil in the context of
energy transition. Not to mention that the country is at
the early stage of identifying its full potential of carbon
capture and storage, a technology that is needed to
allow for the full expansion of the oil and gas industry.
In summary, Brazil stands in a unique position to attract
capital to deploy competitively its energy industry,
focusing on low-carbon sources. A predictable and
stable business environment is therefore required to
turn its vast potential into clear opportunities and
consolidate Brazil’s role as a leader in the future of
the energy landscape.

68. Valor Econômico. ONS acredita que setor elétrico fará travessia segura da pior seca em 91 anos. 2021

71. World Energy Council. Regional insights into low-carbon hydrogen scale up. 2022

69. IEA. Projected Costs of Generating Electricity 2020. 2020

72. EPE. Plano Decenal de Energia 2031. 2022

70. IRENA. Renewable Power Generation Costs in 2020. 2021

73. Masnadi et al. Global carbon intensity of crude oil production. 2018
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4. CONCLUSION

The current crisis underscored the fragility of the
global and the European energy systems. Long after
the 1970´s oil shocks, energy security reemerged at the
center stage of the debate as a vital piece to democratic regimes and social welfare. There is no doubt
that Russia’s place in the international energy systems is
already facing a dramatic shift amid sanctions and the
tireless quest from a once too complacent Europe to
diversify its energy needs.
The concept of energy security is evolving, from a
former focus on the availability of supply to meet
the demand, to an energy security approach that
encompasses energy efficiency and the reliability
of the various players in the value chain of energy
products. Diversification of suppliers and energy
sources, prioritizing the low-carbon ones, now goes

hand in hand with demand side measures. Therefore,
public policies should always address both supply and
demand to accelerate the pace of the energy transition, as this is critical to establish more resilient energy
value chains.
The increase in the global average temperature and
the impacts of extreme weather events are already
an inseparable concern of the future of energy. More
than trying to choose between energy transition and
security, we are set to guarantee both, adjusting their
pace and scale accordingly. Societies will only advance
in a consistent manner towards energy transition if
they can rely on energy security, while public policies
must provide the required framework to incentivize
and accelerate investments in resilient energy systems.
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