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Empirically grounded forecasts
and the energy transition

Rupert Way, Matt lves, Penny Mealy, JDF

® Energy makes about 75% of emissions
® \We can make green energy transition
quickly and at a purely economic profit

= Need to continue to ramp up wind, solar,
batteries, hydrogen (P2X) at existing rates
for another decade or two

® Roadblocks to making this happen?
® This is a sensitive intervention point

Farmer et al, Science (201 9)
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Evolution of global energy landscape

Useful energy production (EJ/yr)
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What we did

Rupert Way, Matt lves, Penny Mealy, JDF

® Developed a probabilistic method for
forecasting technology costs based on
historical data

® Tested our method by pretending to be in
the past and making 6000 forecasts for 50
different technologies — it worked well

® Applied this to 3 scenarios for the green
energy transition (none, slow, fast)




Fast transition scenario

® Key techs are solar PV, wind, batteries, P2X
® Extrapolate existing deployment trends
® Phase out fossil fuels over next 25 years

® Use P2X for energy storage (1 month) and
liquid fuels (heat, shipping, air transport, ...)




Three scenarios for key
technologies

Batteries P2X electrolyzers
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Cost (USD[2020)/MWh)

Cost (USD[2020]/kWh)
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mmm No Transition Slow Transition mmm [ast Transition

—— Median non fossil fuel expenditures

—— Median fossil fuel expenditures

Median expenditures (tn USD[2020]/yr)

Discount rate = 2%

—— No Transition
Slow Transition
— Fast Transition
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Contrasting forecasts of solar energy costs

Economist (2014):
Solar power is by far
the most expensive
way to reduce carbon
emissions

CHANGING ENERGY COSTS

The price of solar power continues to plummet; its cost is projected to
fall below those of nuclear and coal.
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Projected wind and solar costs include compressed air energy storage; historical solar costs do not.
Coal cost includes carbon capture and sequestration. Muclear subsidies not included.

Farmer and Makhijani, Nature, 2010



What about IAMs and |IEA?

Observed value

IAM projections
reported in 2014
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e Observed average PV cost
- Trend line 1980-2020
- High progress IEA projections
= High progress |IAM projections 2014

High progress |IAM projections 2018

1 | | | | |
1980 1990 2000 2010 2020 2030

Year

—_—
=
=
—
o
o
o
N,
()
w
]
=
=
Q
| -
et
o
@
il
—
(@]
—
W
o
o
o]
(1]
N
O
>
(]
1

Institute for

New Economic Thinking
AT THE OXFORD MARTIN SCHOOL

Capacity cost (USD[2020]/kW)
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Fast Transition Slow Transition No Transition

P2X fuels

Solar PV electricity
Wind electricity
Bioenergy electricity
Hydropower electricity
Nuclear electricity
Gas electricity

Coal electricity
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Electricity for P2X fuels
for transport, industry
and buildings

Electricity for P2X fuels
for power grid backup

Electricity for use
directly (or via batteries)
in transport, industry,
buildings and the
energy sector

Storage capacity
available in grid-scale
batteries and EVs
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* Observed global average technology costs
——— Probabilistic Wright's law forecast under Fast Transition scenario (median, 50% C.I. and 95% C.I.)
—— High progress IAM or IEA cost projections
=== Probabilistic AR(1) forecast (median, 50% C.I. and 95% C.I.)
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