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As you come in:
• Choose a table to sit at
• Put your name on a name tent
• Start chatting!

Week 1: Why do did I always ride my bike into the wind?
Week 2: Why do clouds stay up in the air?
Week 3: How does the earth keep warm, and why is it 

getting warmer? 
Week 4: What can we do about climate change? 
Week 5: If you can’t predict the weather, how can you 

predict the climate?
Week 6: Why are there rainforests on the equator?
Week 7: What is weather like on other planets?

Tentative Schedule

The surface of the earth receives more 
radiated thermal energy from the atmosphere 

than it does radiant energy from the sun.

Carbon dioxide is good.
But you can have too much of a good thing.

Remember
Thermal radiation from 

greenhouse gases keeps the 
surface of the earth warm.

Carbon dioxide in the 
atmosphere is 

increasing.

The increase in carbon dioxide is 
due to human activities.

Five-Year Average Global Temperature Anomalies from 1881 to 2009The earth is getting warmer.

Carbon dioxide humans have added to 
the atmosphere, and continue to add, 

is changing the climate.



Reasons for Hope

US emissions are decreasing.

Carbon-free 
energy is 
cheaper.

Share of electricity production from renewables
Renewables include solar, wind, hydropower, bioenergy, geothermal, wave, and 8dal sources.
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More and 
more energy 
comes from 
renewables.

Albania, Bhutan, Costa Rica, 
Ethiopia, Iceland, Kenya 
Nepal, New Zealand, 

Norway, Paraguay and the 
Democratic Republic of 

Congo generate more than 
98% of their electricity 
needs from geothermal, 

hydro-electricity, solar or 
wind power.

There is more to be done.

Activity
A motor is a generator

Can you spin one 
propeller fast enough 

to make the other 
one turn?

Question
My electric car gets the equivalent of 180 mpg.

Why is it so much more efficient than a gas 
powered vehicle?



Reason #1:
A typical gasoline engine is only 20% efficient:

80% of the energy in the fuel is lost as heat to the 
environment.

Reason #2:
Recovering energy when you stop!

I use the brakes about once per month.

Heat Pump
Moving heat from one place 

to another.

Electric Heater
1 unit of heat costs

1 unit of electric energy

Heat Pump
You can pump 5 units of heat 
for 1 unit of electric energy.

50°F water from underground used for cooling system.
50°F water from underground used to make 120°F water for heating system. 

8 J of heating for 1 J of energy

It has been estimated that the average great whale sequesters 
30 tons of CO2 a year; by contrast, a tree absorbs 50 pounds.

The story 
of the 
ozone 
hole.



The story 
of the 
ozone 
hole.

Each wedge corresponds to a 
reduction of 30 billion tons of 
carbon.

To keep the temperature rise 
to 1.5°C, we need 20 wedges.

Easy Wedges

The world is 
currently adding 

600-650 TWh per 
year.

That’s one wedge 
per 5 years, so we 

will reach 4 wedges 
by 2046.

Solar photovoltaic vs. coal electricity cost
2016–2026 | New-build generation | Unsubsidized levelized cost of energy (LCOE)

0

20

40

60

80

100

120

140

C
os

t o
f e

le
ct

ric
ity

 (U
S 

do
lla

rs
 p

er
 M

W
h)

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

No 2022
report point

102 102 102
109 112

108

117 118
122 124.5

Coal

55
50

43 40 37 36

60 61 58

69
Solar PV

How to read this graph

Points are midpoints of Lazard cost ranges, not generation-weighted averages of actual plants. Earlier values are rounded as published.

This is the cost of building and operating new generation, not the operating-only cost of an existing coal plant or a retail electricity rate.

Values are shown as reported in each edition, without conversion to constant purchasing-power dollars. Dashed segments bridge the 2022 gap.

Solar excludes batteries and grid-firming costs. Grid/system costs and monetized pollution or climate damages are not included.

Coal estimates have limited new-project evidence; recent estimates use inflation-adjusted older assumptions. Historical high cases include carbon capture.

Sources: Lazard LCOE+ 2025, p. 14 (2016–2025); Lazard LCOE+ 2026, pp. 7, 13–14 (2026 and solar history).

2026 ranges: solar $40–98/MWh (midpoint $69); coal $72–177/MWh (midpoint $124.50). Period ends with July 2026 report.

Electric vehicles on the road worldwide
2020-2050 | One plausible fleet-growth scenario, not a forecast
Battery-electric + plug-in hybrid cars, vans, buses and trucks; excludes two- and three-wheelers.
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How to read this scenario
2020 and 2025 are rounded historical anchors. All intervening years are smoothly interpolated.
2030-2035 reflect the scale of IEA policy scenarios; 2040-2050 are author-selected illustrative assumptions.
Assumes continued adoption and fleet replacement, with percentage growth slowing as the fleet becomes larger.

Sources: IEA Global EV Outlook 2021, 2025 and 2026. The 2050 value is not an IEA forecast.

Achieving one wedge 
requires the global 
stock of electric 
vehicles to increase 
to around 1 billion in 
2050.

Easy Wedges Hard Wedges

There are only 5 
plants in the world 

at present.

We need to add 13 
every year until 

2050.

Hard Wedges

There are only 5 
plants in the world 

at present.

We need to add 13 
every year until 

2050.

Next Week:
If You Can’t 
Predict the 

Weather, How 
Come You Can 

Predict the 
Climate?


