


























JEHAVIORAL IMPACTS

Household travel behavior was compared for Cycle 8 and Cycle
0 to determine what changes occurred in response to the energy short-
ze. This comparison was made first on the aggregated data and sub-
quently on data disaggregated by various socio-economic and demo-
raphic characteristics.

\ggregate Level
rip Frequency

On the aggregate level, households reported a reduction in trip
equency in response to the energy shortage. The average number of
aily trips per person decreased from 4.7 to 3.9 between the onset and
le peak of the energy shortage — a [7 percent decline. Some of this
scline was related to seasonal variation, as trip rates typically drop
ff during the winter months. There is an average 9 percent inter-
onthly decline in vehicle miles travelled between December and
ebruary.

rip Purpose

Shifts in trip frequency varied according to trip purpose (see
able 2). Shopping and work trips underwent the sharpest decline.

TABLE 2
MEAN NUMBER OF DAILY TRIPS
PER HOUSEHOLD MEMBER BY TRIP PURPOSE*

Work trips decreased from .62 to .45 average daily trips per household
member. Shopping trips decreased from .59 to .28 average daily trips

per household member. The decline in work trips may reflect a number

of factors, including winter vacations and seasonal energy-shortage-

related unemployment. The decline in shopping trips also reflects

seasonal variation, Retail sales declined 20 percent over the period of
the energy crisis — a typical winter decline. The fact that shopping
trips declinded 53 percent suggests that household members made
fewer trips to purchase the same amount of goods.

Other trip categories experienced little decline. It is somewhat
surprising that social-recreational trips, usually considered discretionary
and hence susceptible to cutback, were not significantly reduced during
the energy shortage.

Trip Mode

In response to the energy shortage, household auto-driver trips
declined (69 to 66 percent), household auto-passenger trips increased
(16 to 19 percent), mass transit trips increased slightly (2 to 4 percent),
and walking trips also increased slightly (10 to 11 percent). Table 3
displays the modal shift (change in usage of each mode) for all trips and
for various trip purposes.

Work trips showed an increased use of the auto-passenger mode,
perhaps reflecting increased carpooling. The use of mass transit for
work trips, however, remained constant. Shopping trips showed a
decrease in the auto-driver mode and a corresponding increase in walk-
ing. School trips shifted mode sharply from auto-driving to the use of
mass transit.

Disaggregate Level

Data on trip frequency, mode, and purpose were disaggregated by
various socio-economic and demographic characteristics to evaluate the
impact on different population segments. The following variables were
used to disaggregate the data:

1. Income

a)  Below poverty level / Above poverty level*
b)  Less than $10,000 / Greater than or equal to $10,000

Trip Purpose Cycle 8 Cycle 10
Going to Work .62 45
Shopping .59 .28
Social-Recreational 43 .40
Persona! Business 27 27
Transporting Another Person’ a7 21
Dining Out 14 A2
School .04 .05
Getting to Another Means of
Transportation .04 .02
Medical-Dental .03 .03
*A trip was measured as any travel by any mode to any destination
which occurred during one randomly selected day within the week
previous to the interview of the respondent.

2. Education (Less than 12 years / Greater than or equal to
12 years)
*Poverty level is defined here according to the Newman and Wachtel definition, which

combines total household income and household size to modify the 1972 federal gov-
ernment’s definition. Poverty-level households include: under $3.000 for 1-2 people;
under $5.000 for 3-4 people: under $7.000 for 5-6 people: and under $9.000 for 7 or
more people.













hapter 2

'OLICY ASSESSMENT OF THE
5 MILE PER HOUR SPEED LIMIT

The faster an automobile goes, the more gasoline it uses. Since
arly one-eighth of all U.S. energy resources are consumed by motor
‘hicles, a reduction of driving speeds and an improvement of driving
1bits in general represents a significant step toward conservation. The
llowing policy assessment discusses the projected consequences of a
wered speed limit, in energy savings as well as safety and social, legal
id pdlitical impacts.

The Emergency Highway Energy Conservation Act, calling for a
itional 55 mph speed limit, was signed into law on January 2, 1974,
the height of the energy crisis. On January 4, 1975, an indefinite
tension to the speed limit was passed.

This speed limit policy has had both positive and negative effects
| individual lifestyles and on transportation-related industries. In this
1dy, many of the policy implications in terms of projected and
tual savings in energy, and other social, legal, and political impacts
:re analyzed.

ISTORICAL BACKGROUND

In October, 1973, the Organization of Petroleum Exporting
wuntries (OPEC) imposed an embargo on all petroleum exports to
> US. and western Europe. A 10 percent shortfall of oil products
1s expected for that winter. Petroleum demand in the U.S. had been
owing from 1960 to 1972 at the rate of about 4 percent a year.
ymestic oil supplies were decreasing since their peak in 1972, while
ecre was an increased demand of 6.7 percent for light finished
oducts (e.g., gasoline) from 1972 to 1973.

The Federal Energy Office (formerly the Office of Energy
licy, established in early 1973) focused its initial conservation
‘orts on motor vehicle fuel consumption. The entire transportation
stor uses nearly 25 percent of all U.S. energy resources. Over 95 per-
nt of this fuel is petroleum-based; the balance is mostly natural gas.

licy Assessment of the 55 Mile Per Hour Speed Limit, H. Schecter, the BDM Corpora-
n and J. Pfeffer, the MITRE Corporation. under contract to the National Science
undation, Office of Energy R and D Policy. May 1975, NSF 75-0004. 170 p. Available
IS (PB-243 481).

Automobiles consume more than half of these energy supplies; trucks
use 17 percent; buses use less than 1 percent.

At first a two-tiered system was proposed which would impose a
50 mph speed limit on automobiles, and a 55 mph speed limit on
trucks. Exhibit 1 presents the positions taken for and against this
proposal.

EXHIBIT 1

ARGUMENTS SUPPORTING THE ADMINISTRATION'S
PROPOSED 50-55 mph SPEED LIMIT
Potential savings in gasoline and fuel consumption

Easily implemented and enforced to increase energy
conservation

L Reduced accident rates and corresponding savings in
lives and accident costs

Relatively "painless’” strategy for energy conservation
Improved traffic flow and reduced congestion
Reduced air pollution and noise levels

More relaxed driving

Would generate a continuing energy conservation
ethic

ARGUMENTS AGAINST THE ADMINISTRATION'S
PROPOSED 50-55 mph SPEED LIMIT

) Trucks and buses were geared for more efficient fuel
consumption at higher speeds

® Conflicts with truck/bus stops and terminals

Safety and enforcement problems of a two-tiered
speed limit

Increased transport costs
Violation of state and local sovereignty

[ ] Excessively long travel times in sparsely populated
western states










TABLE 1

SUMMARY TABLE OF SOCIAL IM

EVENT 1ST ORDER 2ND ORDER 3t
CONSEQUENCES CONSEQUENCES CON
A 5]
1 Fewer Accidents Fewer Injuries Reevi
Car |
Prem
2 Fewer Deaths Lowe
1C INSUTGce o (SR
3 Less Property Less Business Savings to
Damage for Body Shops Consumers
4 Reduced Fewer Resort and Tourist Slowed Develop- Better Planning of
Travel Vacation Industry Decline ment in Resort Resort Area
by Automobite| Trips Areas Developments
5 Shorter Expansion of Possible Increase Reduced Attractive- Development of
Distance Close-by Tourism or Injtiation of ness of Close-by Additional Close-by
Vacation Mass Transit to Tourist Attractions Tourist Attractions
Trips Close-by Tourist
Attractions
6 Less Weakening of tncreased Isolation
Visiting of Family Ties of the Elderly
Relatives
55 mph 7 Less Routine Slight Decline in Fewer Shopping Increased Sense
Speed Driving Entertainment and Centers Located of Community
Limit and Sales near Speedways
Lower Top 8 Shift to Greater Profits for Smaller Increases Savings to
Speeds Airplane Airlines and Rail- in Fares Consumers
or Train roads
] Longer Reduced Reduced Leisure Increased Family
Driving Time for Activities Tensions
Times Other 108
Activities
108
10 Frustration Increased Family Greater Hostility
and Fatigue Tensions Expressed in Other
8A Relationships
11 Psychological Less Tension, Leoss Hurried Life
Impacts More Relaxed Style
25A
12 Feelings of Driving Used Less Fewer Accidents
Safety for Aggressive 2A
Tension Release
13 Enjoys Driving Increase Leisurely Less Gasoline
More Because Pleasure Driving Savings
Sees More 15A
25A
14 Driver Fewer Accidents
Alertness 2A
15 Gasoline Savings Shorter Gas Lines Less Severe Energy -

More Heating Fuel

Shortages




TABLE 1

SUMMARY TABLE OF SOCIAL IMPACT ANALYSIS (Cont.)

EVENT 1ST ORDER 2ND ORDER 3RD ORDER 4TH ORDER 5TH ORDER
CONSEQUENCES CONSEQUENCES CONSEQUENCES CONSEQUENCES CONSEQUENCES
B C [n} S
16 impact on l.onger Delivery Longer Separation Truckers Compiain Economic Losses to Losses to Consumers
Trucking Times, ie. trom Family — and Strike Food Industries/
Industry Reduced Interrupts Drivers’ Food Shortages
Productivity Rest Stop Patterns and Higher Food
178 Prices
17 Regearing Increased Trucking Higher Trucking Higher Prices
Trucks Costs Rates
16C
18 Ciustering Stows Highway Frustration and
Traftic Fatigue
10A
19 Impact Schedule
on Bus Changes
Companies
55 mph 20 Reduced Higher Fares Losses to Consumers
Speed Productivity
Limit and
t ower Top 21 Impact on Increased Steel, Fnergy . etc, Gasaline Savings
Speeds Automobile Demand for Savings 15A
{(Cont.) Industry Smaller Cars 23B
22 Engine Re- Longer Lasting Fewer New Cars
design to be Engines Sold
Efficient at 238
Lower Cruising
Speed
23 Reduced Less Profits and Econcmic Decline
Production Employment in Detroit
24 Value Increase Drive More Slowly
Changes Conservation and Save Gas and
Values Many Other Effects
25A
25 Less Hurried Seve Energy, Greater | Improved Family
Life Style Ermphasis on Personal|l Relationships
24A Relationships 108
26 Increased Work Load for More Citations Increased Work
55 mph Fnforcement Personnel Gwen Load for Courts
EWEG nd 27 lncreased Fmploy Maore Police Cars
imita ment for Highwav and Radar Units
the Same Patrols
Top
Speeds 28 Less Respect tor the Law Lowver Stut i, for
P itrolmen
LEGEND: Alpha numerics in the table refer the reader to other cells of the matrix for additional impacts. (Not all orders of impacts have been

explicitly covered in the analysis.}
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SED STRATEGIES

tegies involve the active participation of
ration of programs to encourage carpooling
laring. The government may act as initiator
ployers carry out the administrative details.
rer-based programs is that they offer the
carpooling through direct contact with

and Promotion

)grams attempt to link persons making similar
ide-sharing. Such programs may be run by
wide programs operated by a central agency
loyer participation. Pooling techniques range
)in maps to computerized retrieval systems.
n accompanied by promotional campaigns
letters, and mass media to promote positive
g.

rograms generally require only about six
1d one to two years to provide full service on
‘ograms are relatively inexpensive; major ex-
1agement, marketing and coordination, com-
iling, and mass media advertising. Early car-
icentrated on the technical aspects of the
neglect of staffing, marketing, and employer

1 promotion is the most widely implemented
74 Federal Highway Administration (FHWA)
1t of the 278 urbanized areas in the United
ling programs. Of all the carpool projects
rergency Highway Energy Conservation Act,
ol matching assistance. The success of such
en less consistent. An FHWA survey of 32
agencies revealed that in only eight instances
»grams judged to be ““moderately” or “‘very
rs.

ed cities have been the most successful in
hing and promotion programs. Large transit-
aston. New York, Philadelphia, and Chicago
indicating greater difficulty in coordinating
s on a massive scale. Carpool matching and
ost successful when applied to areas with

oyment, such as central business districts,
iters, and large individual employers. Smaller
interested in undertaking carpool programs.

Public acceptance of carpool matching and promotion is generally
high and presents no barrier to program implementation. Some initial
resistance is sometimes presented by state and local transportation
agencies and by employers because of the effort necessary to get pro-
grams underway. Employers are sometimes concerned about possible
violations of confidentiality when employee records are used for
matching purposes. Another concern of employers is the increased risk
of court action by employees who become involved in carpool acci-
dents or other carpool-related difficulties.

Active involvement by employers seems to be a key to successful
carpool programs. Areawide carpool matching and promotional cam-
paigns with no significant employer involvement have had limited
success. Carpool matching is most effective when implemented in con-
junction with other incentives, such as free parking for carpoolers.
Certain situational factors also tend to increase the likelihood of car-
pool success, such as gas shortages, gas price increases, scarce parking,
and high parking costs.

One disadvantage of matching programs could be a corresponding
decrease in public transit ridership. However, if steps are taken to
simultaneously upgrade existing transit services, ridership losses can be
avoided and ridership may even increase. Increased use of both carpools
and mass transit services would cause significant reductions in drive-
alone commuting.

B. Vanpools and Buspools

Vanpools and buspools may be put into operation at relatively
low expense. Companies may purchase or lease vehicles. Capital costs,
interest or service charges, and operating costs may all be recovered
later through fare revenue.

Vanpools and buspools usually involve monthly subscription
fees. Variations in vanpool ownership patterns include vans owned or
leased by the company, by an individual employee, by an employee
association, or by a commuter club. Vanpool drivers are most often
employees themselves who are either compensated through free rides
to work or weekend use of vehicles, or are reimbursed through sub-
scription fee profits. Buspools are typically operated by private charter
companies or public transit agencies. Buspool drivers are usually pro-
fessionals employed by the private company or transit agency.

Initially, many employers resist implementation of vanpool and
buspool programs, as they do carpool programs, because of the effort
and barriers involved in setting up such programs. Some employers fear
that organized labor will use vanpooling, once initiated, as a fringe
benefit bargaining item. Transit agencies and transit operators’ unions
offer resistance because of the competition with conventio B
Section 13(c) of the Urban Mass Transit Assistance Act re
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ite parking can undermine results. It is dif-
ting facilities that are already constructed.
be expected to any reduction in parking
ful parking supply reductions are needed in
t. The provision of transportation facilities
; strategy is important to its success. An
g supply management, traffic restraint, and
he optimum approach. One possible nega-
reduction is the relocation of commercial
city to less dense areas.
en shown to result in increased carpooling
this reason, parking supply restraint is a
ration. However, its implementation is a
ot be considered as a short-term strategy.

ge

the imposition of a surcharge on parking

private auto use in congested urban areas.

:ax would be through the local municipal

varking facility owners are already collecting

taxes, and the administration of a new tax

surcharge could be in the form of either a

flat rate, such as $1 per day, or a percentage, such as a 50 percent tax.

surcharge could differentiate by area, charging a higher rate for

ing in the most congested locations, for example, or by trip pur-
yose, such as taxing only commuters.

Taxing free parking spaces is a major unsolved problem in imple-
ting this strategy. Since there is no regular collection of fees, an
ely new accounting system would be needed. For this reason, a
ing surcharge is best combined with a program to eliminate parking
idies, such as the institution of self-pay parking.

Experience in the use of parking tax surcharges is relatively
ed. EPA proposed an approximate $2 per day parking surcharge as
of its Transportation Control Plans for Los Angeles, San Francisco,
Diego, Washington DC, and Boston. A great deal of local opposition
generated, and eventually Congress passed legislation forbidding the
from promulgating parking surcharges.

As with other parking-related strategies, parking tax surcharges
1 to be most applicable in areas with high land values and parking
ges. Equity issues arise in relation to taxation of suburban parking,
lly free or low cost, versus urban parking, usually expensive. As

parking supply restraint programs, fragmentation of responsibility
he local level can lead to problems in the administration of parking
surcharges.

A 1973 NORC survey indicated that parking tax surcharges were
the least popular energy conservation measure among those surveyed.

Although the aim of parking tax surcharges is not to stimulate
carpooling, a combination of surcharges and carpool parking subsidies
could create a strong incentive to carpool. For reasons of equity and for
ease of administration, the elimination of parking subsidies, i.e., charg-
ing the market value for park _ _ ces, should precede parking tax sur-
charges as a strategy.

IV. TRAVEL COST STRATEGIES

Travel cost strategies use economic incentives or disincentives to
limit private auto use and promote carpooling and transit ridership. Car-
pool tax incentives provide financial rewards for carpoolers. Area or
facility tolls, gasoline taxes, and vehicle purchase or registration fees
provide penalties for the use of private autos, thus indirectly promoting
ride-sharing and transit use.

A. Carpool Tax Incentives

This strategy involves granting personal income tax credits at the
federal or state level in order to stimulate carpooling. Flat credits could
be given for a certain minimum amount of carpooling or credit could
vary directly with the amount of carpooling. Credits could go to all car-
poolers or only to those who serve as carpool drivers.

Federal and/or state legislation is needed to implement this con-
cept. Although the addition of a-tax credit to present tax return forms
is a relatively simple procedure, the IRS would probably oppose further
complication of the tax code. Another IRS concern would be prevent-
ing abuses of the system. Requiring employers to certify employee car-
pool use is suggested as a possible mechanism to authenticate tax returns.

The use of tax credits to stimulate desired action on the part of
individuals or corporations is an established practice. On the federal
level, individual tax credits have been used to stimulate demand for new
housing. A carpool incentive tax credit might, however, be seen as a
lesser priority compared to other energy conservation incentives, such
as credits for installing home insulation or purchasing fuelefficient
cars. Mass transit interests might demand that similar credits be granted
to regular transit riders in order to prevent loss in riderchin from
carpooling.

Significant tax revenue could be lost under a carp
program. For example, based on tax credits of 50 cent
average of 150 credit days per year, and 20 million eligibl
$1.5 billion in tax revenue could be lost each year. The pt
a tax credit program would be the temporary stimulation



















TABLE 2

PREDICTED AREAWIDE IMPACTS OF EMPLOYER-BASED STRATEGIES:
WASHINGTON, DC

PERCENT CHANGE

WORK-TRIP MODAL SHARES

(PERCENT) VMT (MILES/DAY) FUEL
CONSUMPTION
STRATEGY Drive-Alone Shared-Ride | Transit Work Non-Work | Total (GAL/DAY)
| Base Values* 52.9 254 145 -10.4 16.7 271 258
( Carpool Matching and Promotion
| (all employees) -3.9 16.7 -5.0 -1.8 0.5 -0.4 -09
Carpool Cost Subsidy
2.5¢/passenger mile -2.0 5.5 -25 -1.2 0.2 -0.3 -0.2
5¢/passenger mile -40 1.3 -5.1 25 0.4 -0.7 -0.5
Vanpooling (all trip lengths) -6.9 124 -18.1 -5.3 1.9 -1.2 -09
10 — 15 mile trip lengths -75 1.7 -16.9 -6.4 2.4 -1.9 -15
15 — 20 mile trip lengths -50 6.8 -9.4 -4.5 1.7 -1.9 -1.6
Carpooling matching and promotion,
preferential parking, and
vanpooling 13.3 -6.6 1.4 -17 -1.3

*Excluding weekend travel
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In addition, the department found that passenger automobiles
produced in the 1981-84 model years might be superior products com-
pared to their present counterparts from the standpoint of fuel econ-
omy, emission control, occupant safety, overall reliability, handling,
and maneuverability.

These improvements will, of course, cost the consumer more
money when purchasing a new car. Howe | itisestim: | that during
the average life of the car, the consumer will save more than $1,000
compared to the 1977 automobiles. These savings will be in the form of
fuel savings, reduced maintenance expenditures, and environmental and
health benefits from improved emission and safety standards.

As the automobile manufacturers make steady progress towards
the 1984 fuel economy standards, more information will develop which
the department can use to better formulate and refine the requirements
for the automobile industry in 1985 and thereafter.




























TABLE 3
SUMMARY OF APPROXIMATE EFFECTS ON TRANSIT
AND RELATED INDUSTRIES OF ALTERNATIVE ASSUME
FUTURE ECONOMIC AND ENERGY CONDITIONS AND
PACKAGES OF TRANSIT-RELATED ACTIONS

g . 3 3 o £
w w [5+]
s 4 35 S = £
= R © = © a [}
: = o o ¢ O & < T
Assumed Economics £ 2 < 8 S 9 o ~ =
= S Q — C o w .2 v -5 @) N e w
and Energy Future @ o o : N e - = & o5 - - w-= 3
] c c O 2 - 0 £ =~ 55 O T O - o = 5T
or r o = - S 5= @ © < T 2 O = ° g °5 2
. @ © @ =N c 2 L n Q 2470 — < 0 8 L g
Packages of Transit- =9 2 i - E &5 2 c T s< e z e 5< c
. @ 3 o 2~ > =3 o O > r 3 c X o >
Related Actions &5 5 58N Q'EE @ =9 >87 T3 =9 >a =
- £_ f¥m| £5% g So 535 | gF = 538
28 £ g0 | wgo 2 <8 =%% | 8¢ <3 =53
S5 by E3E| 8k 38 #2 ££8 |35-. zz B5E
fgc &2 £352| 26= <2 o< FOd& <<g &< o4
Depression Future -3 0 2 0 0 - — 0 — —
Mild Energy
Decrease Future +5 5 5 10,500 2500 162 13,430 0 — —
Moderate Energy
Decrease Future +20 20 20 45,000 10,000 650 53,885 0 — —
Severe Energy
Decrease Future +40 35 27 80,000 17,500 1,138 94,340 0 — —
Maximum Auto
Restraint Program +39 43 149 98,000 20,000 1,300 107,770 0 — —
Maximum Transit
Incentive Package +100 100 470 225,000 50,000 3,250 269,425 3,000 1,500 1198
Combined Package +120 100 470 225,000 50,000 3,250 269,425 3,000 1,500 119,8!

lInflationary increases will have less impact on the Auto Restraint Package deficit than on the deficits of the other packages and futures. Only in the Auto
Restraint Package are fares assumed to increase with inflation, thus somewhat offsetting the inflationary increases in operating costs.










\TIAL FOR TRANSIT
zRGY SAVING OPTION

2as, the automobile dominates travel and con-
for transportation. The automobile is also far less
nass transit, and a shift from private automobiles
n could effect considerable fuel savings.

»osed and evaluated policies that encourage this
omobiles to public mass transit. The effects of
public and on existing transit systems, as well as
be saved, were discussed. The report arrived at
rgy savings that this mode shift would induce.

ODOLOGY

cerning personal travel characteristics and energy
stained for all urbanized areas throughout the
red areas generally consist of at least one city of
oitants and a surrounding, closely settled area
a of population density and land use. This infor-
to derive estimates of the energy operating effi-
of urban passenger transportation on the national
onal data, various city groups were identified
', population, and existing transit facilities and
sample city was then chosen from each of these
ciency data were collected.

sensitivity model” was subsequently developed to
«de shifts and the energy efficiency of various
each of the representative cities. Models (scenar-
hich combined starategies that complement each
egies were applied to each sample city, and their
vehicle miles of automobile travel, and thus sav-
lyzed and interpreted. These findings were ex-
al level by using the national energy efficiency
the initial step of the study. In this way, the
ost and energy consumption of the four models

s an Energy Saving Option, Federal Energy Administration,
ion and Environment, March 1976, FEA/D-76/224, 107 p.
).

could be determined. Policy recommendations were then made after
these energy saving models were examined in the context of broad eco-
nomic, environmental, and social issues.

NATIONAL ENERGY
USE CHARACTERISTICS

Energy efficiencies were calculated for various modes of urban
passenger transportation in British Thermal Units (BTUs). All conven-
tional mass transit modes require about the same amount of energy per
passenger mile. The automobile, which accounts for 98.1 percent of
travel in urbanized areas, consumes more than two and one-half times
the energy used per passenger mile by conventional transit. The energy
consumed per passenger mile is determined by average passenger load-
ings and the cnergy required for that mode of transportation.

Demand-responsive transit (such as Dial-a-Ride) requires twice the
energy per passenger mile of automobile travel and five times the
energy of conventional transit modes because of circuitous routing and
low passenger loadings. Demand-responsive transit does, however, pro-
vide a needed transportation service in some areas where conventional
transit is not accessible. Demand-responsive transit used as a feeder ser-
vice to mass transit systems was found to greatly increase the overall
energy efficiency of the entire system.

Table 1 shows the national urbanized area passenger travel char-
acteristics and energy consumption by mode.

REPRESENTATIVE CITIES

Urbanized areas in the country were separated into four groups
according to their public transit systems and the reported levels of tran-
sit ridership. Four sample cities whose data closely matched the
median values of their respective groups and whose transportation data
would be readily accessible were chosen: Albuquerque, N.M. (city
group 1), San Diego, Calif. (city group 2), Baltimore, Md. (city group
3), and Chicago, Ill. (city group 4).

Albuquerque, with 300,000 people, represented those cit
low population density, a minimal bus transit system, and v
transit usage. Transit trips account for only 2.5 percent of we
and less than 1 percent of all trips. The automobile is the prima
of transportation due to a modern, extensive, and uncongested
system.

San Diego has a population of 1.2 million and a suburt
use pattern. The city is composed of a Central Business Distric'
the Central City (CC), and the suburbs. Transit usage is moc

























licy actions applied individually (strategies) is
f appropriate groups of policy (model)

-term fuel savings that would result from a

e up to a maximum of 3 to 4 percent of the
tuel consumed tor national urbanized area personal transportation. The
potential for reducing vehicle miles of automobile travel is twice as
great as the total energy saving potential, ranging up to 6 or 8 percent
in the short term (on the order of 2 percent for the recommended
strategy). Additional energy savings are likely to be generated in the
form of increased carpooling and vanpooling, shortened trip lengths,
and trip elimination. Side benefits such as reduced congestion and air
pollution and improved land use might be expected to result from
improvements to transit systems.

























.t would have been wasted in the exhaust.
ves, the most efficient throttle position is

Normally-aspirated locomotives, used in
reight service, are not turbo-charged. The
tion for these locomotives is the fifth, or

er, four-axle (B-B) units are more fuel effi-
its. For locomotives of the same horsepower,
0 percent heavier, causing a sizeable fuel
ings would result from operating fully load-
id the locomotives as much of the time as
‘hth throttle positions.
-ating strategies involving either maximum
rsepower-per-trailing-gross-ton ratios (horse-
analyzed for their fuel saving potential:

:duction of maximum speeds allowable
:duction of horsepower/ton

:duction of both maximum speeds and
isepower/ton

-ategies.

ducing the maximum train operating speeds
imum level, while keeping horsepower/ton

ratios constant. On a hypothetical railroad, where the maximum allow-
able train speeds are 60 mph and the average horsepower/ton is 3, in
order to effect a 5 percent fuel savings, it is estimated that the mini-
mum running time (the time it takes to get from origin to destination)
would increase by 10 percent; a S percent increase in fleet horsepower
would be required to handle the same volume of traffic; and maximum
allowable train speeds would be reduced by about 17 percent. Average
horsepower/ton would remain constant.

Strategy B would maintain maximum train speeds allowable and
reduce the amount of horsepower assigned to trains for a given level of
traffic. For this strategy, on a hypothetical railroad, in order to achieve
the desired S percent fuel savings, minimum running time would increase
by S percent, fleet horsepower would be reduced by 10 percent, and
the maximum allowable train speed would remain constant. Average
horsepower/ton would decrease by 33 percent.

Strategy C is an intermediate strategy that would maintain the
locomotive fleet size for a given level of traffic and find the particular
combination of maximum allowable train speed and horsepower/ton
level that would produce the desired fuel savings. To effect a 5 percent
fuel savings, minimum train running time would increase by about 8 per-
cent, fleet horsepower would remain constant, and maximum allowable
train speeds would be reduced by about 12 percent. Average horse-
power/ton would decrease by about 13 percent.

TABLE 2
COMPARISON OF THE THREE ALTERNATIVE OPERATING STRATEGIES

CHANGE IN

CHANGE IN
RUNNING TIME | FLEET HORSEPOWER | TRAIN SPEED

CHANGE IN FUEL
AVERAGE HP/TON | SAVINGS

CHANGE IN

mum +10% +5% -17% 0 5%
:power/ +5% -10% 0 -33% 5%
+8% -12% -13% 5%
nd
_ 60 mph 3 hp/ton —

1

ble 4, p. 30, of Fuel Efficiency Improvement in Rail Freight Transportation.

—
—





































































































































» various specific opportunities described for
aservation are summarized in Table 9.

TABLE 9
OPPORTUNITIES FOR 1985 IN-USE
VEHICLE FUEL CONSERVATION

FUEL CONSERVATION
POTENTIAL

OPPORTUNITY (BGPA)

HIGHER TIRE INFLATION UP TO 3.0
ADDITIONAL LUBRICATION

IMPROVEMENT UPTOO0.6

IMPROVED DRIVER BEHAVIOR UPTO 2.0

REDUCED TRAFFIC CONGESTION UP TO 1.3

MORE CARPOOLING UPTO 1.9

BUYING SMALL CARS UP TO 5.0

MORE WALKING AND CYCLING UPTO 16

MORE USE OF MASS TRANSIT UP TO 2.1

MORE RUNTHROUGH PIGGYBACK UPTOO0.8

LARGER COMBINATION TRUCKS UPTOO0.6

Airplanes

Demand-related fuel conservation measures for this mode include
higher passenger load factors for the airlines and additional modal shift
of shorthaul air traffic to more efficient ground transportation modes.
A higher air carrier load factor has been projected for 1985, up from 55
percent to 58 percent, resulting in a 0.7 BGPA fuel savings. A major
shift of shorthaul passenger air traffic (flights less than 250 miles) to
intercity bus would conserve a significant portion of the 1 BGPA pro-
jected fuel consumption for that service; however, significant voluntary
shifts of this kind are not anticipated due to the differences in per-
ceived and actual service provided.

SUMMARY

In closing, the author’s belief is again stated that even though the
country has taken significant corrective action already, more action
will be needed in the future to come to grips with our portion of the

worldwide limited petroleum resource problem. Fortunately, we have
many opportunities for additional conservation to tide us over until
the best socio-economic solutions materialize for alternative trans-
portation energy sources to petroleum. The future demand projection
shows conservation initiatives now underway to cause the energy
consumption to level off, perhaps under 150 BGPA throughout the
1980s, even while transportation service demand continues to grow
as projected for achieving economic real growth of 3 percent.

The potential effectiveness of transportation energy conserva-
tion measures are shown in Table 10 in comparison with business-as-
usual projections for 1985 fuel consumption.

INFORMATION ABOUT THE
PARAMETERS AND UNITS USED

Table 11 summarizes the parameters, some relationships between
the parameters, the abbreviations, and the English Units used in this
text.

TABLE 10
TRANSPORTATION ENERGY CONSERVATION SUMMARY

FUEL FUEL
TRANSPORT CONSUMPTION CONSERVATION
VEHICLES BASELINE BY 1985
(BGPA) (Billions of Gallons)
1973 1985 PROJECTEDIOPPORTUNITY
AUTOS 77 80 10.2 UPTO 14
LIGHT
TRUCKS 15 31 45 UPTO2
COMMERCIAL
TRUCKS 18 25 3.7 UP TO 2
AlIR
CARRIERS 10 135 2.1 UPTO 1
FREIGHT
TRAINS 4 55 05 —






























