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LIFE CYCLE ASSESSMENT OF TRANSPORTATION

SYSTEMS: GOAL & SCOPE

= Components considered in this analysis

Vehicle Manufacturing Process Manufacturing EIOLCA
Operation Process Operation Process
Maintenance Process & EIOLCA Maintenance EIOLCA
Insurance EIOLCA Insurance EIOLCA

Infrastructure Construction & Process & Hybrid Construction & EIOLCA & Hybrid
Maintenance Maintenance
Operation Process Operation Process & EIOLCA
Insurance EIOLCA Insurance EIOLCA

Fuel Production Process Production Process

Adapted from

Chester, “Life-cycle Environmental Inventory of Passenger Transportation Modes in the United States”



APPROACHES TO LCA: ECONOMIC I/0

= Economic Input-Output  Sample Input-Output Table
method.

Uses information about Producing | Asriculture |p 200 2 | Textites| Apparel|Mroct &) i e | broducts
monetary transactions
between sectors. TR N R R o | oo || o
Most nations create B o
economic input-output
tables every so many Poper & alld product
years (e U8 models T —

created every 5 years).

TO combine LCA Wlth EIO, Image by MIT OpenCourseWare.
traditional economic |/0

models are appended

with information on

emissions.

Adapted from eiolca.net, Green Design Institute



EIOLCA: AIRCRAFT MANUFACTURING EXAMPLE

= Step 1.
Choose a Model

Use Standard Models

Models available for 1992,
1997, 2002.

2002 is a Producer Price
model (“cradle to gate”) -

Choose a model:

Your current model is the US 2002 Benchmark, which is a Producer Price Model.
Show more detalls)
| Us 2002 (428)

Select industry and sector:

Search for a sector by keyword:

"_ Search _"
Or browse for a sector below:

does not include
distribution costs to
consumer.

Important to use the same
model to compare HSR
and aviation.

Suggested model: 2002.

| Select a Broad Sector Croup % '1-.1 elect a Detailed Secto

e Select the amount of economic activity for this sector:

1 Million Dollars (Show more detalls)

o Select the category of results to display:

| Economic Activity %] {Show more detalls)

e _Run the model:

You must select a secter in order to run the model.

Run Mode

© Www.eiolca.net. All rights reserved. This content is excluded from our

Adapted from eiolca.net, Green Design Institute Creative Commons license. For more information, see
|http://ocw.mit.edu/fairuse.


http://www.eiolca.net/
http://ocw.mit.edu/fairuse

EIOLCA: AIRCRAFT MANUFACTURING EXAMPLE

= Step 2: Select Industry &

SeCtOF Use Standard Models
The model divides the € croose a mocer
economy into 428 divisions Your current model s the US 2002 Benchmark, which is a Producer Price Model.
grouping businesses that (us 2002428 15
produce similar goods or ( 6 Select industry and sector: \
services, or that use similar Search for a sector by keyword:
processes. Or browse for a sector below: ==
Can either search for a sector [ Sefect a Broad Sector Group $sciect a Detaiied secto
by keyword.
In this case, select “Aircraft e Select the amount of economic activity for this sector:
manufacturing” (note that this T Millon Dolars {Show more deals
onIy ihClUdeS the aircraft o Select the category of results to display:
frame - we’ll look at engines I ——
SeparateIY)' e Run the model:

You must select a secter in order to run the model.

Run Mode

© Www.eiolca.net. All rights reserved. This content is excluded from our

Adapted from eiolca.net, Green Design Institute  Creative Commons license. For more information, see
|http://ocw.mit.edu/fairuse.


http://www.eiolca.net/
http://ocw.mit.edu/fairuse

EIOLCA: AIRCRAFT MANUFACTURING EXAMPLE

" Intermediate Step:
Determine Costs

For Step 3, you must have
an estimate of costs for
the components or
processes of interest.

The commercial price of
an average Boeing 737-
700 is $67.9 million.t (see
link below for data on the
full 737 family).

We will deduct the engine
price, and assume a 10%
markup.

Boeing 737-700 $67.9 M
(commercial price)

CFMI CFM56-7 $6 M
Engine (per engine)?2

Boeing 737-700 $55.9 M
minus Twin Engines

Boeing 737-700 $50.8 M
minus 10% markup
= ($55.9 M/1.1)

Adapted from eiolca.net, Green Design Institute
1: http://www.boeing.com/commercial/prices/
2: http://www.cfm56.com/ press/news/cfm+logs+$600+million+cfm56-7b+engine+orders/129


http://www.boeing.com/commercial/prices/
http://www.cfm56.com/press/news/cfm+logs+$600+million+cfm56-7b+engine+orders/129

EIOLCA: AIRCRAFT MANUFACTURING EXAMPLE

= Step 3: Enter the Use Standard Models

Amount of Economic @ crooec s moces
Act i Vi ty -‘r'ol:ir .cur:rerlt mrf

Show more detalls

oW o o
[ Us 2002 (428) B

e Select industry and sector:

del is the US 2002 Benchmark, which is a Producer Price Model.

We computed the level of

econom iC aCtiVity Search for a sector by keyword:
aSSOCiatEd With the Or browse for a sector below: s
prOd uCtion Of one (1) |'5e|ect a Broad Sector Group _ﬂ 2 Detailed Secta

aircraft frame on the
previous slide.

e Select the amount of economic activity for this sector:

1 Million Dollars (Show more detalls)
Enter $50_8 M for thlS lil Select the category of results to display:
exa m ple. [ -E-cmlc_ﬁ.ctwl;y_—:‘ {Show more detalls)

e _Run the model:

You must select a sector in order te run the model.

Run Mode

© Wwww.eiolca.net. All rights reserved. This content is excluded from our
Adapted from eiolca.net, Green Design Institute  Creative Commons license. For more information, see
’ Ihttp://ocw.mit.edu/fairuse.


http://www.eiolca.net/
http://ocw.mit.edu/fairuse

EIOLCA: AIRCRAFT MANUFACTURING EXAMPLE

= Step 4: Select Category R —
Of ReSUItS o _Choose a model:
SeleCt the type of resu It Y;irwc;;?:rltcgﬁ?e' is the US 2002 Benchmark, which is a Producer Price Model,
to dIS |a e, [ Us 2002 (428) )
p y ( g e Select industry and sector:
Greenhouse gas
emissions, Energy). ==

e KR RO
e g

Select “Energy” for this - e b

example.

e Select the amount of economic activity for this sector:
_i- Million Dollars (Show more detalls)

Vi@ Select the category of results to display:

| Economic Activity %] {Show more detalls)

) Run the model:

You must select a secter in order to run the model.

Run Mode

© vww.eiolca.net. All rights reserved. This content is excluded from our

Adapted from eiolca.net, Green Design Institute  Creative Commons license. For more information, see
! |http://0ocw.mit.edu/fairuse.


http://www.eiolca.net/
http://ocw.mit.edu/fairuse

EIOLCA: AIRCRAFT MANUFACTURING EXAMPLE

= Step 5: Use Standard Models
Run the Model €
Choose a model:

H 1] 7”7
CI ICk RU n MOdeI M Your current medel is the US 2002 Benchmark, which is a Producer Price Model.

Show more :ctauls‘-_
[ us 2002 (428) 4]

e Select industry and sector:

Search for a sector by keyword:

Results should provide
you with amount of

energy (in terajoules) to (Search)
Or browse for a sector below:
manufacture one (1) e —
aircraft.
You ’ " then use th iS flgu re e Select the amount of economic activity for this sector:
to determine the amount T | Million Dollars (Show more details
of energy required over o Select the category of results to display:
the a i rcraft’s Iifeti me. 'E::HnEﬁEtlww? {Show more detalls)

) Run the model:

You must select a sector in order to run the model.

Run Mode

© www.eiolca.net. All rights reserved. This content is excluded from our

Adapted from eiolca.net, Green Design Institute Creative Commons license. For more information, see
http://ocw.mit.edu/fairuse.
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STAKEHOLDERS

= In the case of high-speed rail and aviation infrastructure
investment, who are the stakeholders?



STAKEHOLDERS

= In the case of high-speed rail and aviation infrastructure
investment, who are the stakeholders?

Citizens where high-speed rail and aviation services are being
considered.
Citizens whose home/land may be affected by transportation
expansion.
Environmental groups.
The airline and high-speed rail industries.



POLICY IMPLICATIONS

= Historical and current status of high-speed rail in the U.S.
Historically, limited support for passenger rail investment in the U.S.
A new president who strongly support HSR investment.
An issue that has become highly politicized.

= Potential policy implications of this analysis:
Help to make the environmental impacts of aviation and high-speed rail more
transparent - to support decision-making.
If we find that high-speed rail is not as environmentally-friendly as compared
with aviation, what are the implications?
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