
50% GHG Reduction 

by 2030 is Doable

Chandu Visweswariah



Page 2 / Chandu Visweswariah / 50% GHG Reduction by 2030 is Doable

Purpose: review a recent Think Tank report
“100% Solar, Wind & Batteries is Just the Beginning”
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The importance of 50% GHG reduction by 2030
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In model pathways with no or 
limited overshoot of 1.5°C, global 
net anthropogenic CO2 emissions 
decline by 40–60% levels by 2030.
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Of Moon Shots and “Earth Shots”
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Moon Shot “Earth Shot”

Announcement by President Kennedy President Biden

Date of announcement May 25, 1961 April 22, 2021 (Earth Day)

Deadline “End of decade” “End of decade”

Urgency Win the cold war Future of the planet

Age of President 43 78

Degree of difficulty Hard Super-hard

Invention required Yes Less so

Average citizens’ role Minimal Central
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Where will the 50% come from in this decade?
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• All electricity

• All appliances

• Some heat 
pumps

• Small amount
of electrification

• All but heavy-
duty, ships, 
airplanes

• Small amount of 
reduction

AFOLU + other Transportation

Industry Buildings
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A word about Tony Seba
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Part 1: Executive summary

1. We are on the cusp of the fastest, deepest, most profound disruption of the 
energy sector

2. In the ’20s, solar PV will get cheaper by 72%, lithium-ion batteries by 80%, wind 
power by 43%

3. 100% SWB (Solar, Wind, Battery) is physically possible, economically affordable 
and inevitable by 2030

4. Coal, gas and nuclear will become stranded assets in this decade and no new 
investment is rational at this point… committed emissions get us to 1.8oC of 
warming

5. The new system will include a super-abundance of clean energy (“super 
energy”) at near-zero marginal cost that will create new economic 
opportunities and allow us to decarbonize 50% economy-wide by 2030

6. What happened in the world of bits will happen in the world of electrons
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Disruption
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Old System

New System

Source: RethinkX

Disruption X-Curve

“Incumbent mirage”

Automobiles will never take off!  
We don’t even have filling stations!

My FAX machine works great!

1992

2007 largest market cap.
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Part 2: Cost curves
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U.S. Onshore Wind Power Capacity Cost  (logarithmic plot)

-46%

-43%

U.S. Solar PV Capital Cost (logarithmic plot)

-82%

-72%

100

2010 2015

Source: NREL, 2018.1 RethinkX projections 2019-2030.
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U.S. Stationary Lithium-Ion Battery Energy Storage
Capacity Cost (pack level) (logarithmic plot)

-87%

-80%

20x reduction! 40x reduction!

3x reduction!
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Cost of a 100% SWB system* in ERCOT**

*Battery-firmed capacity that makes electricity from solar and wind dispatchable all day and all night year-round

**Electricity Reliability Council of Texas manages power flow to 26M+ customers in TexasC
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Part 3: Clean energy U-curve introduction
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Replace by an equivalent amount of solar and wind (and batteries), right?
Wrong!  Super size the amount of solar and wind!
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Clean energy U-curve
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Disproportionate super power returns on
additional system capex investment

Lowest cost SWB system
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Part 4: Findings

• The study looked at CAL-ISO, ERCOT and ISO-NE

• A lowest cost SWB analysis was conducted for each region

• Storage requirements were based on historical weather patterns and an 
optimal mix of wind and solar

• Conservative assumptions to create a limit scenario:

• No technology breakthroughs other than what is implied in cost curves

• No carbon tax or subsidies

• No withdrawal of massive fossil fuel subsidies in place today

• No credit for “health dividend”

• No imports of energy, no Distributed Energy Resources (DERs), no Demand-Side 
Management (DSM), no Energy Efficiency (EE) gains, no Vehicle to Grid (V2G), no 
peak shaving
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Findings in CAL-ISO, ERCOT, ISO-NE
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28 gigawatts
6 gigawatts

4.6 gigawatts
29.4 gigawatts

1.5 gigawatts
1.5 gigawatts
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Clean energy U-curvesF
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Electricity cost and super power use
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Part 5: Implications: cost of generating energy
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Conventional energy Renewable energyConventional energy Renewable energy
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Stranded assets
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Cost considerations

• Cost of a 100% SWB system nationwide by 2030 is $2T
• Perspective: about 1% of the US GDP – a tiny investment in the scheme of 

things

• Perspective: ZCAP (Zero Carbon Action Plan) puts the cost between 0.2% and 
1.2% of the GDP

• Value of economic activity and technology leadership: priceless!

• Annual savings in energy cost is $0.5T

• For a median family with income of $61,000, energy cost will reduce 
from $4,500 to $2,500 per year
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Implications: cost of moving energy
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Take-aways

1. 100% SWB system is possible, affordable, inevitable

a. Not dependent on subsidies or carbon taxes or unpredictable innovations

2. Amount of battery storage is much less than widely believed (43 to 89 average-
demand hours of storage)

3. A 100% SWB system will be the cheapest option for electricity

4. Economic benefits

a. Build-out will create millions of jobs

b. Super power will lead to new businesses and opportunities

5. Can eliminate 50% of greenhouse gases by 2030

6. Super power is a solution, not a problem and drives down costs for all

a. Can accelerate the decarbonization of heating, transportation, industry, agriculture

b. Can generate economic benefits… a race to the top… a virtuous cycle

c. Energy efficiency is less important… like trying to conserve film with a film camera
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So… what should I do?

1. Disruption: expect very high penetration of renewable electricity to 
the tune of 100% by 2030

2. Disruption: expect very low-cost electricity towards a penny a 
kilowatt hour by 2030

3. Prioritize electrification over energy efficiency
a. Electrify your vehicle

• … and your School’s and your municipalities’ and your neighbors and your relatives’

b. Electrify your heating
c. Electrify your appliances

• … hot water heater, cook-top, oven, clothes dryer, lawnmower, leaf blower, trimmer

d. Get your electricity from your own solar, community solar, CCA, clean ESCO
e. Eat less meat!
f. The rest is pennies on the dollar (or kilograms on the ton)

So
…
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Of Moon Shots and “Earth Shots”
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Moon Shot “Earth Shot”

Announcement by President Kennedy President Biden

Date of accomplishment July 20, 1969 ???

Deadline “End of decade” “End of decade”

Urgency Win the cold war Future of the planet

Age of President 43 78

Degree of difficulty Hard Super-hard

Invention required Yes Less so

Average citizen’s role Minimal Central
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