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The world has embarked on an unprecedented effort to completely transition its energy supply and use to 
mitigate risks of global climate change. An effective transformation of energy systems globally ideally fosters 
inclusive economic growth. affordability, security and access to energy as well as decarbonization. While climate 
action globally continues to increase, the challenges associated with energy transition remain immense and the 
tangible efforts so far are inadequate. 

Climate change poses significant risks

There is broad scientific agreement that earth’s climate is changing and that human activity is the major cause. 
The worst effects of climate change are no mere distant prospects, but have already started to unfold and impact 
humanity in profound ways. 

	● The signatories of the 2015 Paris Agreement committed to holding global warming well below 2oC above 
pre-industrial levels—and to pursue efforts to limit warming to 1.5 oC. By 2018, global average surface 
temperatures were already more than 1oC above pre-industrial levels

	● 2018 was the 4th warmest year since records began, and the past five years were the hottest years ever 
recorded since 1880.

	● The likelihood of extreme heat waves across Western Europe is 10 to 100 times higher than would be 
without climate change.

	● Average sea levels have been rising at a rate of 0.10-0.14 inches per year, roughly twice as fast as the long-
term trend since 1880, and accelerating.

Concern over climate change is rising, now a major public, government & corporate focus 

	● Recent events like the Paris Agreement in December 2015 and increasingly visible impacts of climate 
change have propelled climate change forward for policy makers, business leaders and the public alike. 
Voters, shareholders, religious leaders, and many others increasingly demand forceful action to address 
the climate challenge. Demographic patterns demonstrate sharply higher concern about climate change 
with younger generations.

	● As of August 2019, 185 countries have ratified the Paris Agreement, including the US, China, and the EU. 
One-sixth of the global economy (16 countries), 11 states and regions, 21 cities and 34 major companies 
announced net zero emission targets by 2050, with an addition 4 countries and the European Union 
considering similar goals. 

	● Of 24 Democratic presidential candidates, 17 co-sponsored or endorsed the Green New Deal.

	● In a survey of 46 global institutional investors with $33 trillion of assets under management, 85% of survey 
respondents indicated that climate change will be the most prioritized sustainability topic of their corporate 
engagements in 2019, up by 31 percentage points from 2018 and by 35 percentage points since 2017.

	● In 2018, listed US companies faced a record number of 72 climate-related shareholder proposals at annual 
meetings, up from 17 in 2013.
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https://www.ipcc.ch/report/ar5/wg1/
https://www.ipcc.ch/sr15/
https://unfccc.int/process-and-meetings/the-paris-agreement/what-is-the-paris-agreement
https://climate.nasa.gov/news/2841/2018-fourth-warmest-year-in-continued-warming-trend-according-to-nasa-noaa/
https://www.climatecentral.org/gallery/graphics/the-10-hottest-global-years-on-record
https://www.worldweatherattribution.org/wp-content/uploads/July2019heatwave.pdf
https://www.epa.gov/climate-indicators/climate-change-indicators-sea-level
https://www.epa.gov/climate-indicators/climate-change-indicators-sea-level
https://www.theguardian.com/environment/2019/jun/14/pope-francis-declares-climate-emergency-and-urges-action
https://unfccc.int/process/the-paris-agreement/status-of-ratification
https://eciu.net/briefings/net-zero/net-zero-the-scorecard
https://www.ft.com/content/932b99f0-8e7e-11e9-a1c1-51bf8f989972
https://www.washingtonpost.com/graphics/politics/policy-2020/climate-change/
https://www.morrowsodali.com/uploads/insights/attachments/ae189c6414e1ef6b0eed5b7372ecb385.pdf
https://www.wsj.com/articles/show-us-your-climate-risks-investors-tell-companies-11551349800
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There are positive signs of progress towards energy transition and decarbonization

Over the last decade, a number of trends indicate that decarbonization in certain sectors could be significant with 
existing technologies. Strong gains in renewable electricity and the electrification of passenger transport augmented 
progress in coal-to-gas switching and energy efficiency. All have contributed significantly to slowing emissions growth. 

	● Since 2010, the unit costs of new wind power and solar PV have fallen by 49% and 85%, respectively. 
Lithium-ion battery pack prices dropped by 85% between 2010 and 2018.

	● Renewables accounted for two-thirds of total power generation investment in 2018, substantially 
exceeding spending on all fossil fuel-based power generation sources combined. Low-carbon generation, 
electricity networks, and battery storage accounted for 85% total power sector investment in 2018.

	● EV sales increased almost 4-fold since 2015 and reached 2 million units in 2018. The global EV fleet 
surpassed the 5 million mark in 2018. 

	● Coal-to-gas switching avoided more than 500 million tons of CO2 emissions between 2010 and 2018. The 
IEA estimates that further 1.2 Gt of CO2 emissions could be abated annually in the short term by switching 
from coal to existing gas-fired power plants. 

	● The energy intensity of GDP has continued to improve at an average rate of about 2% annually since 2010.

	● As of 2019, 46 national and 28 sub-national jurisdictions implemented various carbon pricing schemes. 
These initiatives covered about 20% of global GHG emissions. Tightening of allowances has led to price 
increases, most notably in the EU (from 5 to 30 Euros).
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Source (top): Smil, Energy Transitions (1860-2000) and ExxonMobil 2018 Outlook for Energy (2000-2040) 
Source (bottom): Smil, Energy Transitions (1800-2000) and ExxonMobil 2018 Outlook for Energy (2000-2040)
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https://www.bloomberg.com/news/articles/2019-06-18/the-world-will-get-half-its-power-from-wind-and-solar-by-2050
https://about.bnef.com/blog/behind-scenes-take-lithium-ion-battery-prices/
https://www.iea.org/wei2019/power/
https://www.iea.org/publications/freepublications/publication/Global_EV_Outlook_2016.pdf
https://www.iea.org/tcep/transport/electricvehicles/
https://www.iea.org/publications/roleofgas/?utm_content=buffer2f1d6&utm_medium=social&utm_source=facebook.com&utm_campaign=buffer
https://www.iea.org/geco/efficiency/
https://openknowledge.worldbank.org/handle/10986/31755
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When it comes to climate action, there is a marked gap between ambition and reality 

The world is far from being on track to achieve the Paris climate goals of well below 2oC. Hydrocarbon use has 
continued to rise (even the share in the energy mix is unchanged over the past two decades), and despite  
much policy support, renewables, CCS and other mitigation technologies remain a very small part of the global 
energy system. 

	● After being roughly flat from 2014 to 2016, global energy-related GHG emissions continue to rise, and 
reached an all-time high level of 33 Gt in 2018, the fastest rate of growth since 2011.

	● Fossil fuels account for 85% of global primary energy consumption in 2018, only marginally lower than 
in 1990, when the share of fossil fuels in the energy mix was 88%. Despite considerable investment in 
renewable energy sources in the power generation sector over the last three decades, fossil fuels retain 
the same 64% share of global power generation as they did in 1990. 

	● Estimated 2018 indirect GHG emissions from oil and gas operations were 5.2 Gt of CO2 equivalent - about 
15% of total energy-related GHG emissions. Methane was the largest indirect emissions component

	● To close the gap between ambition and reality, global greenhouse gas emissions must decrease by 13-18 
Gt/year by 2030 for a 2oC target (25-33% of total GHG emission), more than all power or all transportation 
emissions. For a 1.5oC target, 29-35 Gt/year (55-66% of total) is needed by 2030.

	● Energy intensity improvements slowed to 1.3% in 2018, third consecutive year of slowdown. Annual energy 
intensity needs to improve by 2.6%  to be consistent with the Paris goals. 

	● Coal power generation grew 3% in 2018, mainly in China, India and South-East Asia.

	● Of the 31 major emitters Climate Action Tracker assessed, it found 24 inadequate or worse with respect to 
the 2oC objective. Most signatories of the Paris agreement are not on track to meet their nation specific 
Paris pledges.

	● Following years of exponential growth, electric vehicles represent only 0.6% of the global passenger car 
stock. Though growing rapidly, wind and solar energy combined still only account for 3% of global primary 
energy supply and 7% of electricity generation.

 
 

Source: Vaclav Smil. Modern renewables include: wind, solar, and modern biofuels
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https://www.iea.org/geco/emissions/
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2019-full-report.pdf
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2019-full-report.pdf
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2019-full-report.pdf
https://wedocs.unep.org/bitstream/handle/20.500.11822/26879/EGR2018_ESEN.pdf?sequence=10
https://www.iea.org/newsroom/news/2019/march/global-energy-demand-rose-by-23-in-2018-its-fastest-pace-in-the-last-decade.html
https://www.pbl.nl/sites/default/files/cms/publicaties/pbl-2017-trends-in-global-co2-and-total-greenhouse-gas-emissons-2017-report_2674.pdf
https://www.iea.org/tcep/power/coal/
https://climateactiontracker.org/countries/
https://www.iea.org/tcep/transport/electricvehicles/
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2019-full-report.pdf
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Deep decarbonization remains immensely challenging
Historically, energy “transitions” have occurred only in percentage terms; in terms of total energy use, they 
have more accurately reflected energy “additions” as all forms of energy rise to meet growing energy demand. 
Reducing emissions, however, requires that total hydrocarbon use decline (along with technologies to capture or 
remove their emissions). Even then, they required over 50 years to achieve global market penetration. 

	● Existing industrial facilities and power plants will consume 95% of the budget for a 2oC stabilization 
trajectory if not prematurely retired or retrofit with CCS.

	● In advanced economies nuclear energy is the largest source of low-carbon electricity accounting for about 
40% of low-carbon generation. About 25% of nuclear capacity in advanced economies is scheduled to 
shut down by 2025, and without further lifetime extensions as much as two-thirds of the nuclear capacity 
could be lost by 2040. 

	● Electric vehicles could be on track to achieve a 30% market share by 2040. But passenger transport only 
accounts for about a quarter of global oil consumption and 8% of global GHG emissions. 

	● The industrial sector represents 24% of global emissions, more than the entire transportation sector 
globally. On average, industrial emissions have grown by more than 3% every year since 2000. No nation 
has included industrial emissions reductions in their Paris pledges, in part because there are few technical 
options to manage them. 

	● Although most studies and key assessments do not achieve a 2oC or 1.5oC climate target without 
widespread CCS, especially for industrial sources, deployment remains slow. CCS received less than 1% of 
global clean energy investment from 2006-2016.

	● Agriculture, forestry and other land use activities, accounted for about 23% of global anthropogenic GHG 
emissions in the 2007-2016 period and have yet to achieve global coordinated mitigation efforts. Like 
industrial emissions, these sectors have few technical options and are politically challenging.

Global Greenhouse Gas 
Emissions by Sector

 Global Energy Related
CO2 Emissions

 

Source: (left) US EPA, 2017, (right) IEA WEO 2018
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https://www.nature.com/articles/s41586-019-1364-3
https://www.iea.org/weo2018/
https://webstore.iea.org/login?ReturnUrl=%2fdownload%2fdirect%2f2779%3ffileName%3dNuclear_Power_in_a_Clean_Energy_System.pdf&fileName=Nuclear_Power_in_a_Clean_Energy_System.pdf
https://about.bnef.com/blog/electric-transport-revolution-set-spread-rapidly-light-medium-commercial-vehicle-market/
https://www.iea.org/weo2018/
https://www.iea.org/tcep/industry/
http://www.energy-transitions.org/mission-possible
http://www.energy-transitions.org/mission-possible
https://www.iea.org/media/presentations/WEO2018-Presentation.pdf
https://www.ipcc.ch/report/ar5/wg3/
https://www.ipcc.ch/sr15/
https://www.ipcc.ch/site/assets/uploads/2019/08/4.-SPM_Approved_Microsite_FINAL.pdf
https://www.iea.org/media/presentations/WEO2018-Presentation.pdf

