This PDF is a selection from an out-of-print volume from the National
Bureau of Economic Research

Volume Title: The Value of Time in Passenger Transportation: The Demand
for Air Travel

Volume Author/Editor: Gronau, Reuben

VVolume Publisher: UMI

Volume ISBN: 0-87014-219-4

VVolume URL.: http://www.nber.org/books/gron70-1

Publication Date: 1970

Chapter Title: Front matter, THE VALUE OF TIME IN PASSENGER
TRANSPORTATION: THE DEMAND FOR AIR TRAVEL

Chapter Author: Reuben Gronau

Chapter URL.: http://www.nber.org/chapters/c3386

Chapter pages in book: (p. -18 - 0)



P]E—IE VALUE OF TIME

IN PASSENGER TRANSPORTATION:
THE DEMAND FOR AIR TRAVEL

REUBEN GRONAU

The Hebrew University of Jerusalem

#_OCCASIONAL PAPER 109

NATIONAL BUREAU OF ECONOMIC RESEARCH
New York 1970

Distributed by Columbia University Press
New York and London



Copyright © 1970 by
National Bureau of Economic Research, Inc.
261 Madison Avenue, New York, New York 10016

All Rights Reserved

Library of Congress Catalog Card Number: 70-91205
1SBN-0-87014-219-4

Printed in the United States of America

B>



PR
R . -

THE VALUE OF TIME IN PASSENGER TRANSPORTATION:
THE DEMAND FOR AIR TRAVEL






' 2,005,973

bl i - e P W

National Bureau of

* Gronau, Reuben, 1937- ‘
'The .value of time 'in passenger transportation: the de- i
mand for air travel.: New York, National Bureau of Eco- |
nomic Research; distributed by Columbia University Press,
. 101?"-. 74 p. illus. 24 cm. (National Bureau of Economic Research,
Occaslonal paper, 109) 4.00 ;

A revision of the author's thesis, Columbia University, 1967.

Bibliograpby : p. 169;-T1.

1. Acronautics, Commercial—U, s—Pussenger traflic. 2. Traos- |
portation—U. 8.—Passenger traffic. L Title. (Berles)

‘ Hll N2432 no. 109 _ 387 7’42’0973 70'912°L

]
co\xomlc Research V

v adue Al

MATERIAL suaMm_Eb- BY PUBLISHER.






|

L o~
= ,.',....,A st Game oy

Pt e e e A Lo e e et

sNational Bureau of Economic 'Research

s

2,005,973

"# Gronau, Reuben, 1937-
The value of time in passenger transportation: the de- 1

" mand for air travel.- New York, National Bureau of Eco- :

- nomic Research; distributed by Columbm Umversxtv Press, ;

.. 1970.
xiv, 74 p. 1llus. 24 cm.
Occaslonal paper, 109) 4.00
A revision of the author's thesis, Columbia Unliversity, 1007.
Bibliography : p. (69)-T1.

1. Aeronautics, Commerclal—U. s—Passengor trafic. 2. '.l‘rnns-_,

portation—U, S.—Passenger trafflc,
HILN2432_no. 109

1. Title’
387 Vi 42’ 0973

(Berles)

(Natlonal Bureau-of Economic Research, ‘,

70-91205 |

S

i
B TEaN

DD

© MATERIAL SUBMITTED' BY 'PUBLISHSR‘% |

s . R

Pt







NATIONAL BUREAU OF ECONOMIC RESEARCH

OFFICERS

Arthur F. Burns, Honorary Chairman
Theodore O. Yntema, Chairman
Walter W. Heller, Vice Chairman
John R. Meyer, President

Donald B. Woodward, Treasurer

Victor R. Fuchs, Vice President-Research

F. Thomas Juster, Vice President-Research

Hal B. Lary, Vice President-Research

Douglas H. Eldridge, Vice President-
Administration

Joan R. Tron, Director of Publications

DIRECTORS AT LARGE

Joseph A. Beirne, Communications Workers
of America
Arthur F. Burns, Board of Governors of the
Federal Reserve System
Wallace J. Campbell, Foundation for
Cooperative Housing
Erwin D. Canham, Christian Science Monitor
Robert A. Charpie, The Cabot Corporation
Solomon Fabricant, New York University
Frank W. Fetter, Hanover, New Hampshire
Eugene P. Foley, Dreyfus Corporation
Marion B. Folsom, Rochester, New York
Eli Goldston, Eastern Gas and Fuel Associates
Crawford H. Greenewalt, E. 1. du Pont
du Nemours & Company

David L. Grove, IBM Corporation

Walter W. Heller, University of Minnesota

Vivian W. Henderson, Clark Coliege

John R. Meyer, Yale University

J. Irwin Miller, Cummins Engine Company, Inc.

Geoffrey H. Moore, Bureau of Labor Statistics

J. Wilson Newman, Dun & Bradstreet, Inc.

James J. O'Leary, United States Trust
Company of New York

Robert V. Roosa, Brown Brothers Harriman
& Co.

Boris Shishkin, AFL-CIO

Lazare Teper, ILGWU

Donald B. Woodward, Riverside, Connecticut

Theodore O. Yntema, Oakland University

DIRECTORS BY UNIVERSITY APPOINTMENT

Moses Abramovitz, Sranford
Gary S. Becker, Columbia
Charles H. Berry, Princeton
Francis M. Boddy, Minnesota
Tom E. Davis, Cornell

Otto Eckstein, Harvard

Walter D. Fisher, Northwestern
R. A. Gordon, California

Robert J. Lampman, Wisconsin

Maurice W. Lee, North Carolina

Lloyd G. Reynolds, Yale

Robert M. Solow, Massachusetts Institute of
Technology

Henri Theil, Chicago

Thomas A. Wilson, Toronto

Willis J. Winn, Pennsylvania

DIRECTORS BY APPOINTMENT OF OTHER ORGANIZATIONS

Emilio G. Collado, Committee for Economic
Development

Thomas D. Flynn, American Institute of
Certified Public Accountants

Nathaniel Goldfinger, AFL-CIO

Harold G. Halcrow, American Agricultural
Economics Association

Douglas G. Hartle, Canadian Economics Association

Walter E. Hoadley, American Finance Association

Douglass C. North, Economic History Association

Murray Shields, American Management Association

George Cline Smith, National Association of
Business Economists

Willard L. Thorp, American Economic Association

W. Allen Wallis, American Statistical Association

DIRECTORS EMERITI

Percival F. Brundage

Gottfried Haberler Harry W. Laidler

Albert J. Hettinger, Jr.

Jacob Viner
Joseph H. Willits

George B. Roberts
George Soule

SENIOR RESEARCH STAFF

Gary S. Becker
Phillip Cagan *
Alfred H. Conrad
James S. Earley
Solomon Fabricant
Milton Friedman
Victor R. Fuchs

Jack M. Guttentag
Daniel M. Holland
F. Thomas Juster
C. Harry Kahn
John F. Kain

John W. Kendrick

*On leave.

Raymond W. Goldsmith

M. Ishag Nadiri
Nancy Ruggles
Richard Ruggles
Robert P. Shay
George J. Stigler
Victor Zarnowitz

Irving B. Kravis

Hal B. Lary

Robert E. Lipsey
John R. Meyer
Jacob Mincer

Ilse Mintz

Geoffrey H. Moore *



RELATION OF THE DIRECTORS TO THE WORK AND PUBLICATIONS
OF THE NATIONAL BUREAU OF ECONOMIC RESEARCH

1. The object of the National Bureau of Economic Research is to ascertain and
to present to the public important economic facts and their interpretation in a
scientific and impartial manner. The Board of Directors is charged with the re-
sponsibility of ensuring that the work of the National Bureau is carried on in strict
conformity with this object.

2. The President of the National Bureau shall submit to the Board of Directors,
or to its Executive Committee, for their formal adoption-all specific proposals for
research to be instituted. ‘

3. No research report shall be published until the President shall have submitted
to each member of the Board the manuscript proposed for publication, and such
information as will, in his opinion and in the opinion of the author, serve to
determine the suitability of the report for publication in accordance with the prin-
ciples of the National Bureau. Each manuscript shall contain a summary drawing
attention to the nature and treatment of the problem studied, the character of
the data and their utilization in the report, and the main conclusions reached.

4. For each manuscript so submitted, a special committee of the Board shall be
appointed by majority agreement of the President and Vice Presidents (or by the
Executive Committee in case of inability to decide on the part of the President and
Vice Presidents), consisting of three directors selected as nearly as may be oné
from each general division of the Board. The names of the special manuscript com-
mittee shall be stated to each Director when the manuscript is submitted to him. It
shall be the duty of each member of the special manuscript committee to read the
manuscript. If each member of the manuscript committee signifies his approval
within thirty days of the transmittal of the manuscript, the report may be pub-
lished. If at the end of that period any member of the manuscript committee with-
holds his approval, the President shall then notify each member of the Board,
requesting approval or disapproval of publication, and thirty days additional shall
be granted for this purpose. The manuscript shall then not be published unless at
least a majority of the entire Board who shall have voted on the proposal within
the time fixed for the receipt of votes shall have approved.

5. No manuscript may be published, though approved by each member of the
special manuscript committee, until forty-five days have elapsed from the trans-
mittal of the report in manuscript form. The interval is allowed for the receipt of
any memorandum of dissent or reservation, together with a brief statement of his
reasons, that any member may wish to express; and such memorandum of dissent
or reservation shall be published with the manuscript if he so desires. Publication
does not, however, imply that each member of the Board has read the manuscript,
or that either members of the Board in general or the special committee have
passed on its validity in every detail.

6. Publications of the National Bureau issued for informational purposes con-
cerning the work of the Bureau and its staff, or issued to inform the public of
activities of Bureau staff, and volumes issued as a result of various conferences
involving the National Bureau shall contain a specific disclaimer noting that such
publication has not passed through the normal review procedures required in this
resolution. The Executive Committee of the Board is charged with review of all
such publications from time to time to ensure that they do not take on the char-
acter of formal research reports of the National Bureau, requiring formal Board
approval.

7. Unless otherwise determined by the Board or exempted by the terms of
paragraph 6, a copy of this resolution shall be printed in each National Bureau
publication.

(Resolution adopted October 25, 1926, and revised February 6, 1933,
February 24, 1941, and April 20, 1968)



ONE
TWO
THREE
FOUR

FIVE

SIX

CONTENTS

Preface

Acknowledgments

Introduction and Summary of Results
The Value of Time

The Demand for Transportation

The Domestic Transportation Market

The Estimation of the Price of Time and the
Demand for Airline Transportation

Some Applications
Bibliography
Index

Xiii

12
22

40

59

69
72



TABLES

1. Distribution of Total Trips and Total Travelers by Means of
Transportation and Distance of Trip: 1963

2. Distribution of Total Trips and Total Travelers by Means of
Transportation and by Family Income: 1963

3. Distribution of Total Trips and Total Travelers by Means of
Transportation and by Purpose of Trip: 1963

4. Distribution of Total Trips and Total Travelers by Means of
Transportation and by Size of Party: 1963

5. Distribution of Total Travelers by Means of Transportation
and by Family Income: 1963

6. Average Hourly Earnings Classified by Income Groups

7. Partial Regression Coefficients of Business and Personal Trips
8. Glossary of Symbols and Notations

9. Partial Regression Coefficients of Business Trips by Distance

10. Partial Regression Coefficients of Business Trips by New
York Residents

11. The Critical Value of Time Determining the Choice Between
Supersonic and Conventional Equipment

12. Distribution of Income of Air Travelers: 1963

23

26

29

30

38
45
48
50
54

56

62
64



CHARTS

1. Factors Affecting the Choice Between Air and Private Car
Transportation

2. Factors Affecting the Choice Between Air and Rail Trans-
portation

3. Factors Affecting the Choice Between Air and Bus Trans-
portation

4. Factors Affecting the Choice Between Air, Rail, and Bus
Transportation

5. The Critical Value of Time Determining the Choice Between
Supersonic and Conventional Equipment

6. Distribution of Income of Air Traveler-Trips: 1963

7. Estimated Distribution of Hourly Earnings of Air Traveler-
Trips: 1975

33

34

35

36

63
64

65






PREFACE

THIS PAPER by Reuben Gronau has its origins in two
streams of work at the National Bureau of Economic Research. On the
theoretical side, Gary S. Becker has fashioned a simple and powerful
analytical apparatus to deal with the inescapable constraints faced by
every individual in the use of time. No matter how high income rises,
no matter how. rapidly productivity grows, no matter how abundant
natural and man-made resources become, each person has available to
him a maximum of twenty-four hours in a day, seven days in a week.
Starting with this fact, Becker has shown how insights concerning the
price of time, the time intensity of various activities, and the substitution
possibilities between time and goods and services can illuminate numer-
ous aspects of economic behavior.

Perhaps nowhere is this more relevant than in studying the service
industries, an activity which my associates and I have been engaged in
for several years. Many of the most important services, such as medical
care, education, and personal care, are extremely time intensive; fre-
quently the most valuable input into the production process is the time
of the consumer. Other services, such as maintenance and repair, laundry
and dry cleaning, domestic servants, and some aspects of banking, are
demanded in part because they save time for the purchaser. In our
studies of productivity in retailing and personal services, in our attempt
to understand the demand for medical care, and in many other phases
of our project, we have found ourselves asking what it is that determines
the price of time, and how do people take this price into account in
making economic decisions.

Reuben Gronau has attempted to answer such questions in one well-
defined economic area: passenger demand for air transportation. By



Xii / PREFACE

developing and applying Becker’s model, and by utilizing data made
available to the National Bureau of Economic Research by the Port of
New York Authority, he has obtained some highly interesting empirical
results.

The first important substantive finding concerns the way the price of
time affects the choice between air transportation and, other modes of
travel. Given the distance traveled, and the price of time, a theoretical
model predicts the logical passenger choice among air,.rail, and bus
transportation. These predictions conform well to actual experience, as
is shown in Chapter 4.

A second finding, more tentative than the first, indicates that business
travelers behave as if their price of time is approximately equal to their
hourly earnings; the price of time of personal travelers appears to be
considerably lower (see Chapter 5). In the course of reaching this con-
clusion, Gronau estimates income and price elasticities of demand for
air travel and provides new information on the relation between family
income and hourly earnings. To be sure, the value of time to an individual
may vary not only with the purpose of the trip, but may also vary with
its length, time of day, and other factors. Moreover, the value of time
saved in travel may be different for different individuals even when hourly
earnings are identical. Thus, the application of Gronau’s techniques and
estimates to specific problems requires additional empirical information
relevant to the particular problem under study.

In the final chapter, which may be of greatest interest to the general
reader, the author illustrates how estimates of the price of time could be
applied to several problems currently facing policy makers in the trans-
portation field. He discusses the possible impact of the supersonic pas-
senger plane on the demand for air travel, and the possible impact of
faster trains on the demand for bus, train, and air transportation.

The problem attacked in this book is complex and controversial; the
limitations of the data and of the econometric techniques should be fully
recognized. Moreover, the applications of the findings are plainly labeled
as illustrative. The study does, however, provide significant support for
the conventional wisdom that “time is money” and does so within a
theoretical framework that should stimulate and facilitate further research
on this important determinant of human behavior.

VICTOR R. FUCHS
VICE-PRESIDENT-RESEARCH
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