dos b 79%

P

New Developments
in Productivity
‘Measurement and Analysis




liii

Studies in Income and Wealth
Volume 44

National Bureau of Economic Research
Conference on Research in Income and Wealth

}__
—




New Developments
in Productivity
Measurement and
Analysis

earedby JOhN W. Kendrick
and Beatrice N. Vaccara

The University of Chicago Press

&)

Chicago and London




JoHN W. KENDRICK is professor of economics at George
Washington University.

BEATRICE N. VACCARA is deputy assistant secretary for domestic ,
economic policy in the U.S. Department of the Treasury.

The University of Chicago Press, Chicago 60637
The University of Chicago Press, Ltd., London

© 1980 by the National Bureau of Economic Research
All rights reserved. Published 1980

Printed in the United States of America

84 83 82 381 80 5 4 3 2 1 |

Library of Congress Cataloging in Publication Data

Conference on New Developments in Productivity
Measurement and Analysis, Williamsburg, Va., 1975.
New developments in productivity measurement and

analysis.

(Studies in income and wealth ; v. 44)

Bibliography: p.

Includes index.

1. Industrial productivity—United States—
Congresses. 2. Industrial productivity—Congresses.
3. Productivity accounting—Congresses. I. Kendrick, ‘
John W. II. Vaccara, Beatrice N. III. Title. .
1v. Series: Conference on Research in Income and
Wealth. Studies in income and wealth ; v. 44,
HC106.3.C714 vol. 44 {HC110.152] 330'.08s 79-20399
ISBN 0-226-43080-4 (338.06]

S —



National Bureaun of Economic Research

Arthur F. Burns, honorary chairman
James J. O’Leary, chairman

Eli Shapiro, vice-chairman

Martin S. Feldstein, president

Directors at Large

Moses Abramovitz
Arthur F. Burns
George T. Conklin, Jr.
Morton Ehrlich
Solomon Fabricant
Martin S. Feldstein
Edward L. Ginzton
David L. Grove

Directors by University Appointment

Gardner Ackley, Michigan

George Leland Bach, Stanford
Charles H. Berry, Princeton

Otto Eckstein, Harvard

Walter D. Fisher, Northwestern

John H. Kareken, Minnesota

J. C. LaForce, California, Los Angelcs
Almarin Phillips, Pennsylvania

Walter W. Heller
Walter E. Hoadley
Roy E. Moor
Geoffrey H. Moore
Michael H. Moskow
James J. O’Leary
Peter G. Peterson

Charles E. McLure, Jr., vice-president

Charles A. Walworth, treasurer

Sam Parker, director of finance and
administration

Robert V. Roosa
Richard N. Rosett
Bert Seidman

Eli Shapiro

Stephen Stamas
Lazare Teper

Donald S. Wasserman

James L. Pierce, California, Berkeley

Lloyd G. Reynolds, Yale

Robert M. Solow, Massachusetts
Institute of Technology

Robert R. Sterling, Rice

Henri Theil, Chicago

William S. Vickrey, Columbia

Burton A. Weisbrod, Wisconsin

Directors by Appointment of Other Organizations

Eugene A. Birnbaum, American
Management Associations

Carl F. Christ, American Economic
Association

Stephan F. Kaliski, Canadian Eco-
nomics Association

Franklin A. Lindsay, Committee for
Economic Development

Paul W. McCracken, American
Statistical Association

Albert G. Matamoros, National Associa-
tion of Business Economists

Directors Emeriti

Emilio G. Collado
Frank Fetter
Thomas D. Flynn
Gottfried Haberler

Albert J. Hettinger, Jr.
George B. Roberts
Murray Shields

Boris Shishkin

Douglass C. North, Economic History
Association

Rudolph A. Oswald, American Federa-
tion of Labor and Congress of
Industrial Organizations

G. Edward Schuh, American Agricul-
tural Economics Association

James C. Van Horne, American
Finance Association

Charles A. Walworth, American
Institute of Certified Public
Accountants

Willard Thorp
Joseph H. Willits
Theodore O. Yntema

Since this volume is a record of conference proceedings, it has been exempted
from the rules governing critical review of manuscripts by the Board of Directors
of the National Bureau (resolution adopted 6 July 1948, as revised 21 November
1949 and 20 April 1968).




T3

— -




L

Contents

Prefatory Note ix

Introduction John W. Kendrick and
Beatrice N. Vaccara 1

LABOR AND MULTIFACTOR PRODUCTIVITY
BY INDUSTRY 15

1. U.S.Productivity Growth by Industry,

1947-73 17
Frank M. Gollop and Dale W. Jorgenson

Comment: Ernst R. Beendt

2. The Long-Term Structure of Production,

Factor Demand, and Factor Productivity in

U.S. Manufacturing Industries 137
Michael F. Mohr

Comment: David Burras Humphrey

3. A Study of High and Low “Labor Productivity”
Establishments in U.S. Manufacturing 239
Benjamin Klotz, Rey Madoo, and Reed Hansen
Comment: Irving H. Siegel

Comment: Robert E. Lipsey

PRODUCTIVITY IN SELECTED SERVICE SECTORS 293

4. Measurement and Analysis of Productivity in
Transportation Industries 295
John R. Meyer and José A. Gémez-Ibafiez

-




Contents

5. Current Efforts to Measure Productivity in

the Public Sector: How Adequate for the

National Accounts? 333
Allan D. Searle and Charles A. Waite

Comment: Jerome A. Mark

THE EFFECTS OF RESEARCH AND DEVELOPMENT,
ENERGY, AND ENVIRONMENT ON PRODUCTIVITY
GROWTH 357

6. Direct and Indirect Effects of Industrial

Research and Development on the Productivity
Growth of Industries 359
Nestor E. Terleckyj

Comment: Steven Globerman

7. Research and Development Expenditures and
Labor Productivity at the Firm Level:

A Dynamic Model :

M. Ishaq Nadiri and George C. Bitros
Comment: Richard C. Levin

8. Returns to Research and Development
Expenditures in the Private Sector 419
Zvi Griliches

Comment: Edwin Mansfield

9. Energy and Pollution Effects on Productivity:

A Putty-Clay Approach 463
John G. Myers and Leonard Nakamura

Comment: John E. Cremeans

387

INTERNATIONAL COMPARISONS OF ProDUCTIVITY 507

10. International Comparisons of Productivity

in Agriculture 509
Saburo Yamada and Vernon W. Ruttan

Comment: G. Edward Schuh

11. Economic Growth, 1947-73: An International
Comparison 595
Laurits R. Christensen, Dianne Cummings, and

Dale W. Jorgenson

Comment: D. J. Daly

Reply: Laurits R. Christensen, Dianne Cummings,

and Dale W. Jorgenson

List of Contributors 699
Author Index 703
Subject Index 709




Prefatory Note

This volume contains the papers presented at the Conference on New
Developments in Productivity Measurement and Analysis held at Wil-
liamsburg, Virginia, on 13-14 November 1975. We are indebted to the
National Science Foundation and to the National Center for Productivity
and Quality of Working Life for their support, and to Beatrice N. Vac-
cara and John W. Kendrick, who served as cochairmen.
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