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Economic framing of policy analysis: cost-benefit analysis

Two main concerns:

e!ciency: with are the highest priority items?

equity: is the distribution of benefits and costs fair?

Broader concerns:

risks: resilience to disasters (wildfire, COVID)

definition of fairness: rights, opportunity, capability, groups, justice?

behavior: rapid change, signaling, culture, incentives

non-monetary values

total budget, resources

implementation: who, how, where?

growth, speed

geography: does this work the same in all places?
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Policy analysis

Three case studies:

global aviation

walking, bicycling, and transit in Philadelphia

Los Angeles’ e"orts towards clean air (leading to CARB)

David Hsu (MIT) Cities & transport systems September 27, 2022 4 / 25



ICAO, 2017

David Hsu (MIT) Cities & transport systems September 27, 2022 5 / 25

© ICAO. All rights reserved. This content is excluded from our Creative Commons 
license. For more information, see https://ocw.mit.edu/help/faq-fair-use/. 
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ICAO, 2021
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Economist: “flygskam”
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Lee et al 2021 paper

Aviation is 3.5% of radiative forcing (oft-quoted 2%; large non-CO2 effect)
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Graphic courtesy of Elsevier, Inc., 
https://www.sciencedirect.com. 

http://www.sciencedirect.com/science/article/pii/S1352231020305689
https://www.sciencedirect.com
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Courtesy of Gössling and Humpe. License: CC BY. 

https://www.sciencedirect.com/science/article/pii/S0959378020307779
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Courtesy of Gössling and Humpe. License: CC BY. 

https://www.sciencedirect.com/science/article/pii/S0959378020307779


Mackay figure 20.23 – vertical axis in kWh / p-100 km!
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Figure courtesy of David MacKay. 



Homework problem: time-distance
Key assumptions: turboprop, 670 km/h; high-speed train, 200 km/h
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Homework problem: energy-speed

Key assumptions:

turboprop, 38 kWH/p-100 km, 670 km/h

high-speed train, 4 kWH/p-100 km, 200 km/h
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Or see quickly that it is a #10X (9.5X) di"erence (key numbers: $ 38, 4).
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Mackay on planes, Appendix C
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Text courtesy of David MacKay. 

http://www.withouthotair.com/cC/page_269.shtml


18-25* miles per gallon compared to 2-3 miles for a comparable (small)
jet.
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© CNN. All rights reserved. This content is excluded from our Creative Commons 
license. For more information, see https://ocw.mit.edu/help/faq-fair-use/. 

https://ocw.mit.edu/help/faq-fair-use/


Factor in the new Celera 500L!

Private jet, 2-3 mpg:

10kWH

l
× gal

2.5miles
× l

0.26 gal
× mile

1.6 km
× 100

100
=

961 kWH

100 km
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All carry about six people, so divide by six to get kWH/p-km.
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Homework problem: energy

How do our various modes compare?

Private jet 961 [
kWH

6 p.-100 km
]× 856 km = 1371.0

kWH

p

Turboprop 38
kWH

p-100 km
× 856 km = 325.3

kWH

p

Celera 500L or SUV 109 [
kWH

6 p.-100 km
]× 856 km = 155.5

kWH

p

High-speed train 4
kWH

p-100 km
× 856 km = 34.2

kWH

p
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O’Leary, “Aviation” chapter

History of policy actions on aviation

1997 Kyoto Protocol: all countries reduce by 5% from 1990-2012

2009 Waxman-Markey bill (fails in Senate)
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O’Leary, “Aviation” chapter

History of policy actions on aviation

1997 Kyoto Protocol: all countries reduce by 5% from 1990-2012

2009 Waxman-Markey bill (fails in Senate)

2012 European Union introduces Emissions Trading Scheme (ETS)

2011 US Congress passes the EU-ETS Prohibition Act of 2011

2016 EPA endangerment finding (under the Clean Air Act)

2016 ICAO develops CORSIA, a carbon cap and o"setting scheme
from 2020

2017 ICAO adopts a CO2 standard for aircraft

2017 EU decides this only applies to intra-EU flights
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O’Leary, “Aviation” chapter

Options

improve vehicle
e!ciency

biofuel use

operational
measures

demand
reduction

US policy options

carbon tax including aviation emissions

increase taxes on aviation specifically

introduce an emissions standard

require or encourage use of biofuels

reduce emissions at airports

voluntary emissions reductions measures

enable or encourage less flying

individuals purchase high-quality o"sets

reduce freight emissions
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Is aviation a moral or individual issue?
A: Red herring, canard, waste of
time

product of corporate
marketing campaigns (BP)

70% of fossil fuels have been
sold by 30 companies, etc.
(Guardian)
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Sheller 2015 paper

Title: “Racialized Mobility Transitions in Philadelphia: Connecting Urban
Sustainability and Transport Justice”, City & Society
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Sheller 2015 paper

Title: “Racialized Mobility Transitions in Philadelphia: Connecting Urban
Sustainability and Transport Justice”, City & Society

Analogous questions:

how do we think about lower-emitting transportation technologies?

what we would have to do to make them equitable, fair, just?

Consider the following transportation transitions, who and how can these
be accessed?

cars (ICE to EVs)

e-bikes

subways and light rail

walking

buses

land use and living patterns?
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Mazmanian chapter

Title: “Los Angeles Clean Air Saga: Spanning Three Epochs, Chapter 4.”
In Michael E Kraft and Daniel A Mazmanian, editors, Toward Sustainable
Communities: Transition and Transformations in Environmental Policy.
MIT Press, Cambridge, Mass, 2nd ed edition, 2009.
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Mazmanian chapter

Title: “Los Angeles Clean Air Saga: Spanning Three Epochs, Chapter 4.”
In Michael E Kraft and Daniel A Mazmanian, editors, Toward Sustainable
Communities: Transition and Transformations in Environmental Policy.
MIT Press, Cambridge, Mass, 2nd ed edition, 2009.

The saga of making long-term changes in the auto system, land use,
regional governance:

what changes do we have to start making now?

how do we sustain those changes and e"orts?
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Tuesday 9/27 class

We’ll talk about how to achieve justice / fairness / equity in di"erent
urban modes of transport. It may help to think about the various readings
from previous classes.

For all of the modes on the previous slide, you should be able to argue for:

the existing status quo or trajectory of the system we have OR
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Tuesday 9/27 class

We’ll talk about how to achieve justice / fairness / equity in di"erent
urban modes of transport. It may help to think about the various readings
from previous classes.

For all of the modes on the previous slide, you should be able to argue for:

the existing status quo or trajectory of the system we have OR

radical changes to achieve lower-emitting modes of transportation

The test of a first-rate intelligence is the ability to hold two op-
posed ideas in the mind at the same time, and still retain the ability
to function . . . One should, for example, be able to see that things
are hopeless and yet be determined to make them otherwise.

F. Scott Fitzgerald, 1936?
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