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About IRENA
Established in 2011.

161 Members; 22 States in accession.

Mandate: to promote the widespread 
adoption and sustainable use of all forms of 
renewable energy

Scope: All renewable energy sources 

produced in a sustainable manner

IRENA serves as:

• Centre of excellence for knowledge and 
innovation

• Global voice of renewables

• Network hub

• Source of advice and support



This presentation has been prepared based on the report:

IRENA (2020), Global Renewables Outlook: Energy transformation 2050

(Edition: 2020), International Renewable Energy Agency, Abu Dhabi.

Available for download: www.irena.org/publications









Note: TPES = total primary energy supply. e = estimate; Gt = gigatonnes; EJ = exajoules.

• Recent energy trends 

confirm the need to 

accelerate a reduction in 

CO2 emissions.

• Lowering energy demand.

• The Transforming Energy 

Scenario would cut fossil-

fuel use by about 75% by 

midcentury.

• Natural gas would stable 

by 2030 and decrease by 

2050.



• Energy efficiency improvements must be scaled up rapidly and substantially.

• Renewable energy and energy efficiency together offer over 90% of the mitigation 

measures needed to reduce energy-related emissions in the Transforming Energy Scenario.



• Renewable power generation 

technologies are setting 

records for low costs and 

new capacity despite falling 

renewable energy subsidies 

and slowing global GDP 

growth.

• The rate of growth in the 

percentage share of 

electricity (percentage point 

“ppt”) in final energy needs to 

quadruple, from an increase of 

0.25 ppt/yr to 1.0 ppt/yr.

• The electrification of end 

uses will drive increased 

power demand to be met with 

renewables



Most renewables 
already compete 
with fossils

Hydro, solar and 
wind are already 
more competitive 
in most cases



• In most parts of the world today, renewables have become the lowest-cost source of new 

power generation.

• Cost reductions will continue over the next decade falling between 25% and almost 60%.



Increasing electricity with VRE. The need of flexibility. Sector coupling solutions.



• Flexibility in power systems is a 

key enabler for the integration of 

high shares of variable renewable 

electricity – the backbone of the 

electricity system of the future.

• Power systems must achieve 

maximum flexibility, based on 

current and ongoing innovations in 

enabling technologies, business 

models, market design and system 

operation.

• On a technology level, both long-

term and short-term storage will 

be important for adding flexibility.
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• The advent of electric vehicles promises to be a game changer for the world’s shift to 

sustainable energy and particularly to renewable power generation.

• Steady cost reductions for renewable power generation make electricity an attractive low-cost 

energy source to fuel the transport sector.





Baterias: Eficiência crescente e redução de custo

Melhorias tecnológicas disruptivas

IRENA_Electric_Vehicles_2017IRENA_Electricity_Storage_Costs_2017



• Smart charging could provide flexibility at both the system and local levels.

• Emerging innovations in smart charging for EVs span not just technologies but also 

business models and regulatory frameworks.



System-wide 
transformation: 
Changes in all 
sectors of energy 
use

Note: The findings in this report consider targets and developments as of April 2019. The wind and solar PV capacities in Transforming Energy Scenario in 

2030 in this report are slightly higher than the estimates presented in IRENA’s reports (IRENA, 2019d; 2019e) which consider developments as of the third 

quarter of 2019. Today LCOE values are G20 weighted averages.

The energy 

transformation will 

require widespread 

and profound 

changes in all 

sectors of the energy 

system.



Decarbonising

the global energy 

system requires 

swift and 

decisive policy 

action in the 

power, industry,

buildings and 

transport sectors.



Nova indústria de mobilidade emergindo: mais do que apenas eletrificação

Figure. Porter’s Five Forces. From Glaser and Traynor 2018.

http://www.hearingreview.com/2018/07/survival-strategies-competitive-hearing-healthcare-market-2/
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Sinais de mudança global

 Melhorias tecnológicas disruptivas

 O custo das baterias (por kWh armazenado) caiu mais de 70% nos últimos 8 anos                                 (~ 

20% de redução de custos por duplicação de volume de fabricação).

 A densidade de energia da bateria (Wh / kg) deve dobrar até 2030.

 Evolução de Políticas

 Vários países europeus anunciaram planos de longo prazo para eliminar gradualmente os veículos ICE.

 A China - o maior mercado de EV do mundo - estabeleceu uma quota de vendas de EV de 10% para 

2019.

 Cidades cada vez mais restringindo o acesso aos carros da ICE para reduzir a poluição.

 Desenvolvimento do mercado

 Os maiores fabricantes mundiais de automóveis anunciaram planos de eletrificação de longo prazo.

 Mais de 50 novos veículos elétricos a bateria (BEV) para chegar ao mercado antes de 2022.

 Mercado de veículos elétricos crescendo exponencialmente (> 40% ao ano)



EV: Competitividade crescente

Melhorias tecnológicas disruptivas

Drivers: Digitalização e condução autônoma; Novo business 

– serviço de mobilidade e compartilhamento
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Source: HIS Markit

Crescimento rápido & cobertura regional



Mas: não EV vs Etanol

 Tanto biocombustível quanto eletromobilidade são

necessários

 Os níveis de descarbonização implícitos pelo acordo de Paris 

levam a uma quase eliminação do uso de combustíveis fósseis 

no setor de transporte

 Isso pode ser melhor alcançado com uma mistura de 

biocombustíveis e eletromobilidade

 A análise da IRENA propõe um aumento da 

eletromobilidade de 1% em 2015 para mais de 33% em 

2050 em termos de consumo final de energia no setor de 

transportes, globalmente

 Os biocombustíveis líquidos crescem de cerca de 130 bilhões 

de litros em 2015 para mais de 600 bilhões de litros em 

2050, mais do que quadruplicando seu tamanho de mercado
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 Energy transition: de acordo com as especificidades e prioridades de cada país

 Brasil é um caso muito especial 

 O uso de biocombustíveis (etanol e biodiesel) já é uma realidade, generalizada e crescente – destaque 

mundial na participação de biocombustíveis no setor de transportes

 O uso continuado de biocombustíveis - promovido e mais incentivado como refletido na política RENOVABIO 

recentemente aprovada

 Embora o potencial de energia elétrica de RE no Brasil seja enorme, e

 A mobilidade elétrica - uma realidade crescente em vários países, sendo um mercado promissor

 Questões centrais:  pathway para eletromobilidade no Brasil

 O que: escopo da eletromobilidade no Brasil?

 Por que: adicionalidade de benefícios?

 Quando: timing?

 Como: o Brasil assumindo a liderança global em algum segmento de mercado?



https://www.irena.org/publications/2019/May/Innovation-Outlook-Smart-Charging

https://www.irena.org/publications/2017/Feb/Electric-vehicles-Technology-brief

https://www.irena.org/publications/2017/Oct/Electricity-storage-and-renewables-costs-and-markets

https://www.irena.org/publications/2017/Feb/Biofuels-for-aviation-Technology-brief

https://www.irena.org/publications/2013/Jul/Road-Transport-The-Cost-of-Renewable-Solutions

https://www.irena.org/publications/2016/Aug/The-Renewable-Route-to-Sustainable-Transport-A-working-paper-based-on-REmap

https://www.irena.org/publications/2019/May/Innovation-Outlook-Smart-Charging
https://www.irena.org/publications/2017/Oct/Electricity-storage-and-renewables-costs-and-markets
https://www.irena.org/publications/2017/Oct/Electricity-storage-and-renewables-costs-and-markets
https://www.irena.org/publications/2017/Feb/Biofuels-for-aviation-Technology-brief
https://www.irena.org/publications/2013/Jul/Road-Transport-The-Cost-of-Renewable-Solutions
https://www.irena.org/publications/2016/Aug/The-Renewable-Route-to-Sustainable-Transport-A-working-paper-based-on-REmap


27

REmap products

• Status of the energy 

transition 

• Perspective for the 

global energy system 

to 2050 based on 

current and planned 

policies (the 

Reference Case). 

• Detailed REmap

transition pathway to 

2050 – an energy 

pathway aligned with 

the well-below 2oC 

target of the Paris 

climate goals.

• 6 global reports 

(‘14, ‘16, ‘17, ‘18, 

‘19, ‘20)

Global Regional Country Thematic

• Provide detailed technical 

and economic analysis on 

specific topics (i.e. Future 

of Wind/Solar PV,RE 

investments, stranded 

assets, district heating 

and cooling etc.)

• 9 thematic studies

• Assessment of 

technology options and 

regional disaggregation

• Identification of key 

technologies and trends, 

and cross-country 

opportunities

• 3 regional reports (Africa, 

ASEAN and EU)

• 3 in preparation 

(SEE, CA, ASEAN 

2.0)

• Insights for policy and 

decision makers for areas 

in which action is needed 

at a country level

• 13 country reports for 

major economies

• 3 near finalization, 2 

more in pipeline



OBRIGADO
RGorini@irena.org


