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Stargazing.  COVID lockdowns reduced global CO2 emissions to levels last seen over a decade ago. 
While this decline is temporary, there’s still a lesson to be learned: an unsustainable halt in economic 
activity and mobility was needed to make a material dent in global CO2 emissions.   In our tenth 
annual Eye on the Market energy paper, we take a look at when and how renewable energy 
transitions might accomplish the same thing.  A lot of ideas flicker in the distance, but few are capable 
of being scaled and substantially commercialized in the foreseeable future. 

Topics in this year’s paper include limits from de-carbonizing the grid alone; de-carbonization of steel 
and other industrial products; political and physical renewable energy bottlenecks; the scope of 
utility-scale energy storage, reforestation, and carbon sequestration required to make a difference; 
the impact of ride-hailing on emissions, and the never-ending hope for a hydrogen economy.  We 
also review the financial, political and environmental risks to US energy independence, and whether 
a supply shock or stranded asset risk is the primary reason for the lowest oil & gas valuations in 90 
years.  We conclude with an exhibit on Trump and the environment. 

INVESTMENT PRODUCTS ARE: • NOT FDIC INSURED • NOT A DEPOSIT OR OTHER OBLIGATION OF, OR GUARANTEED BY, JPMORGAN CHASE BANK,  
N.A. OR ANY OF ITS AFFILIATES • SUBJECT TO INVESTMENT RISKS, INCLUDING POSSIBLE LOSS OF THE PRINCIPAL AMOUNT INVESTED
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Preface: the large but temporary impact of COVID on global energy consumption 

One of the worst pandemics in 100 years had an understandably large impact on energy consumption given 
widespread adoption of lockdowns and other mobility restrictions.  Estimates of real-time global CO2 emissions 
showed a decline in May to levels last seen over a decade ago.  However, this decline is almost certainly a 
temporary one.  High frequency measures of China coal consumption are already back to pre-pandemic levels, 
the same is true for China oil demand as tankers line up on its eastern ports waiting to discharge oil for Chinese 
refineries, and China air traffic is down only 30% vs January.  In the US, electricity production never fell more 
than 15% y/y during the pandemic, a full rebound is expected for US gasoline consumption by the second half 
of the year, and the EIA expects global liquid fuels consumption to reach pre-COVID levels by June 2021.  Even 
so, there’s an energy lesson to be learned from the pandemic: an unsustainable halt in economic activity and 
mobility was needed to make a material dent in global CO2 emissions.   In our tenth annual energy paper, we 
take a close look at when and how renewable energy transitions might accomplish the same thing. 
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COVID update 

The epicenter of the US pandemic has shifted from the 
Northeast to several hotspot states spanning the Southern 
US from coast to coast.  Until recently, while hotspot 
infections were surging, hospitalizations and deaths were 
not.  Over the last week, hospitalizations in hotspot states 
have been rising as well.  These outcomes are not a 
complete surprise; many hotspot states experienced the 
smallest declines in social distancing, measured by retail 
and restaurant tracking.  For more information on the virus, 
vaccine development and market/economic impacts, see 

our virus analysis portal which can be found here. 

https://www.jpmorgan.com/coronavirus-research
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Executive Summary 

When I began writing this piece ten years ago, I knew that I needed a technical advisor to shepherd me 
through the real world complexity of energy transitions.  Vaclav Smil is one of the world’s foremost experts 
on such topics, and his guidance and insights have been invaluable.   Over the last decade, Vaclav has 
described renewable energy as the fourth great energy transition (after mastery of fire, a shift from foraging 
to agriculture and domesticated animals, and a shift from biomass and human/animal labor to combustion 
of fossil fuels).  However, he has also stressed the decades required for past energy transitions to unfold, 
illustrated in the first chart.   In our discussions, he has also cautioned against embrace of faddish energy 
solutions that sound great on paper but which are difficult to scale (some are illustrated on this year’s 
cover), and has highlighted how energy efficiency gains are often offset by greater consumption.  An 
example of the latter: a 75% decline since 1960 in jet aircraft fuel consumption per passenger-kilometer 
led to similar declines in ticket prices and a surge in ridership and related aircraft emissions. 
 

   

With that introduction, here’s where we stand now.  While global CO2 intensity has improved (the amount 
of CO2 generated per unit of real economic growth has declined), the absolute level of global CO2 emissions 
keeps going up.  Recent emission increases mostly come from emerging economies, but remember the 
reasons why.  Developed countries have been de-industrializing for 25 years, which has shifted 
carbon-intensive manufacturing of steel, cement, ammonia and plastics to the emerging world.  In other 
words, emerging countries now produce industrial goods they need on top of what they also produce for 
the developed world.  Any discussion of regional emissions and burdens should reflect these realities. 
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To reinforce the point on transfer of production to the developing world, consider coal-fired electricity 
generation.  All the world’s countries except China reduced net coal-fired generation capacity by 8 GW 
from January 2018 to June 2019.  Over the same period, China increased such coal capacity by 43 GW, 
has another 121 GW under construction and is financing a quarter of all new coal projects across Asia.  In 
other words, global reliance on cheap industrial and consumer goods exports from China comes at a 
substantial environmental cost. 

Here’s a simple exercise in CO2 emissions math.  Forget about reducing emissions; let’s just think about 
keeping emissions flat.  Emerging economy emissions increased by 3% p.a. since 2007 while developed 
world emissions declined by 0.7%.  Let’s assume that emerging economy emissions grow at the same pace 
and that the developed world has to emit less.  To keep global emissions flat, the developed world 
would need to reduce emissions by ~4% per year, which is 5x-6x faster than the current pace.  
Whether that would be enough to keep oceans from continuing to heat up is unclear, but it would be a 
move in the right direction. 
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How might developed and developing countries accelerate the pace of de-carbonization?  The 
visual below shows how primary energy is used to generate electricity on the left; and on the right; the 
composition of all energy consumed including electricity, broken down by end-user1.  

 
 

Key takeaways: so far, de-carbonization has mostly taken place on the grid.  The 17% share of electricity 
in global energy consumption limits de-carbonization potential from the grid alone; electricity and de-
carbonization will have to make substantial inroads in industrial use as well.  While technologies are now 
available to achieve partial electrification of certain industrial processes, evidence of such transitions are 
very limited, even in jurisdictions with carbon taxes2.  The electrification of industry must obey 
chemical and physical laws as well as economic ones, which we discuss this year in Section 1. 

On transportation, there’s a plan in many countries for rapid electric vehicle adoption, but the jury is out 
regarding how fast it will occur.  In 2019, the EV share of global light vehicle purchases was 2.5%, while 
in the US the EV share was 1.9% (both shares have risen from ~1.2% in 2017); that sounds more like a 
skirmish than a revolution to me.  

And finally, the issue of carbon sequestration.  After 20 years in development, carbon capture facilities only 
store 0.1% of global emissions every year, and there isn’t even a viable blueprint yet for direct air capture 
or other forms of CO2 mineralization at meaningful scales.  Even something straightforward and beneficial 
like reforestation is often magnified way beyond its actual potential, a topic we discuss this year as well. 

  

                                                 
1 Regionally, there are only modest differences in the charts above; see Appendix Table on page 34.  Importantly, 
electricity represents less than 25% of energy consumption in every major region. 

2 There are roughly 60 carbon pricing initiatives around the world, covering 15% of global GHG emissions (note that 
carbon taxes and cap/trade systems only apply to a subset of a country’s emissions; power and industry are usually 
included, while transport, buildings, waste and agriculture are often not).  Carbon prices per tonne vary widely: $2 
(Japan, Mexico), $18 (California), $30 (EU), $50 (France), $120 (Sweden). 
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With that background, here are the topics discussed in this year’s Eye on the Market energy 
paper on its tenth anniversary. 

Click here to read the full document 

Table of Contents 

1. The Ten Energy Commandments…………………………………………....................................................7 

Ten energy and de-carbonization one-pagers to share with clients, friends and family.  Topics include the 
pace of renewable energy adoption, electrification of industry, utility-scale energy storage, transmission 
bottlenecks, carbon capture, reforestation, ride-hailing, dietary choices and the “hydrogen economy” 

2. Peak US energy independence?  Pressures on the US shale industry intensify…………………………17 

In 2019 the United States achieved its greatest level of energy independence on record, but financial and 
environmental pressures may bring this independence era to an end 

3. Mountains vs Molehills, 2020: de-carbonization of steel, and deep geothermal energy……………25 

The latest installment in our series deconstructing de-carbonization ideas reported in the press 

4. Oil & gas equity market underperformance: stranded asset risks or supply shock?............................29 

Some believe that stranded asset risks explain the oil & gas sector’s dreadful performance over the last 5 
years.  A closer look suggests that loss of capital discipline and a supply shock are equally responsible 

5. Maiming the Swamp: Trump and the Environment………………………………………………………....33 

The latest tally of Trump administration rollbacks of environmental rules and regulations 

__________________________________________________________________________________________ 

Links to select topics from prior Eye on the Market energy editions 

 Germany and Energiewende:  A dispassionate assessment (2019) 

 Wildfires: anthropogenic climate change and risks for utilities in fire-prone areas (2019) 

 Electric vehicles: a 2% or a 20% solution? (2018) 

 High voltage direct current lines: China leads, US lags (2018) 

 The Dream Team rebuttal of the Jacobson “100% renewable electricity by 2050” plan (2018) 

 Better safe than sorry: sea level rise, coastal exposure and flood mitigation (2018) 

 Hydraulic fracturing: the latest from the EPA and some conflicting views from its Advisory Board (2017) 

 Forest biomass: not as green as you might think (2017) 

 The myth of carbon-free college campuses (2017) 

 Distributed solar power and utility billing changes which increase the cost (2016) 

 US hydropower: how much potential for expansion? (2016) 

 Nuclear power: skyrocketing costs in the developed world (2014 and 2015) 
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