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

Volume Title: R&D and Productivity: The Econometric Evidence

Volume Author/Editor: Zvi Griliches

Volume Publisher: University of Chicago Press

Volume ISBN: 0-226-30886-3

Volume URL: http://www.nber.org/books/gril98-1

Publication Date: January 1998

Chapter Title: Front matter, acknowledgments, table of contents

Chapter Author: Zvi Griliches

Chapter URL: http://www.nber.org/chapters/c8338

Chapter pages in book: (p. -13 - 0)





This Page Intentionally Left Blank



R&D and Productivity 



A National Bureau 
of Economic Research 
Monograph 



R&D and 
Productivity 
The Econometric Evidence 

Zvi Griliches 

The University of Chicago Press 

Chicago and London 



Zvr GRILICHES is the Paul M. Warburg Professor of Economics at Harvard 
University and director of the Productivity and Technical Change program 
at the National Bureau of Economic Research. He is past president of the 
Econometric Society and of the American Economic Association and a 
member of the National Academy of Sciences. 

The University of Chicago Press, Chicago 60637 
The University of Chicago Press, Ltd., London 
0 1998 by The University of Chicago 
All rights reserved. Published 1998 
Printed in the United States of America 
0 7 0 6 0 5 0 4 0 3 0 2 0 1 0 0 9 9 9 8  1 2 3 4 5  
ISBN: 0-226-30886-3 (cloth) 

Library of Congress Cataloging-in-Publication Data 

Griliches, Zvi, 1930- 
R&D and productivity : the econometric evidence I Zvi Griliches. 

p. cm. - (A National Bureau of Economic Research mono- 
graph) 

Includes bibliographical references and index. 
ISBN 0-226-30886-3 (cloth : alk. paper) 

1. Research, Industrial-Economic aspects. 2. Industrial produc- 
tivity. I. Title. 11. Title: R & D and productivity. In. Title: 
R and D and productivity. 
HC79.R4G74 1998 

IV. Series. 

338’.06-DC21 97-33587 
CIP 

8 The paper used in this publication meets the minimum requirements of 
the American National Standard for Information Sciences-Permanence 
of Paper for Printed Library Materials, ANSI 239.48-1992. 



National Bureau of Economic Research 

Officers 

John H. Biggs, chairman 
Carl F. Christ, vice-chairman 
Martin Feldstein, president and chief 

Gerald A. Polansky, treasurer 
executive ojjicer 

Directors at Large 

Peter C. Aldrich 
Elizabeth E. Bailey 
John H. Biggs 
Andrew Brimmer 
Carl F. Christ 
Don R. Conlan 
Kathleen B. Cooper 
Jean A. Crockett 

Sam Parker, director ofjinance and corporate 

Susan Colligan, assistant corporate secretary 
Deborah Mankiw, assistant corporate 

secretary 

secretary 

George C. Eads 
Martin Feldstein 
George Hatsopoulos 
Karen N. Horn 
Lawrence R. Klein 
Leo Melamed 
Merton H. Miller 
Michael H. Moskow 

Robert T. Parry 
Peter G. Peterson 
Richard N. Rosett 
Bert Seidman 
Kathleen P. Utgoff 
Marina v. N. Whitman 
John 0. Wilson 

Directors by University Appointment 

George Akerlof, California, Berkeley 
Jagdish Bhagwati, Columbia 
William C. Brainard, Yale 
Glen G. Cain, Wisconsin 
Franklin Fisher, Massachusetts Institute of 

Saul H. Hymans, Michigan 
Marjorie B. McElroy, Duke 

Joel Mokyr, Northwestern 
Andrew Postlewaite, Pennsylvania 
Nathan Rosenberg, Stanford 
Harold T. Shapiro, Princeton 
Craig Swan, Minnesota 

Arnold Zellner, Chicago 
Technology David B. Yoffie, Harvard 

Directors by Appointment of Other Organizations 

Marcel Boyer, Canadian Economics 

Mark Drabenstott, American Agricultural 

William C. Dunkelberg, National Association 

Richard A. Easterlin, Economic History 

Gail D. Fosler, The Conference Board 
A. Ronald Gallant, American Statistical 

Association 

Economics Association 

of Business Economists 

Association 

Association 

Robert S. Hamada, American Finance 

Rudolph A. Oswald, American Federation of 
Association 

Labor and Congress of Industrial 
Organizations 

Certijed Public Accountants 

Association 

Development 

Gerald A. Polansky, American Institute of 

John J .  Siegfried, American Economic 

Josh S. Weston, Committee for Economic 

Directors Emeriti 

Moses Abramovitz Franklin A. Lindsay James J. O’Leary 
George T. Conklin, Jr. Paul W. McCracken George B. Roberts 
Thomas D. Flynn Geoffrey H. Moore Eli Shapiro 



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 responsibility 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 by the National Bureau until the President has sent each 

member of the Board a notice that a manuscript is recommended for publication and that in the 
President’s opinion it is suitable for publication in accordance with the principles of the National 
Bureau. Such notification will include an abstract or summary of the manuscript’s content and a 
response form for use by those Directors who desire a copy of the manuscript for review. 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 Directors (including Directors 

Emeriti) 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 Presi- 
dents), consisting of three Directors selected as nearly as may be one from each general division 
of the Board. The names of the special manuscript committee shall be stated to each Director 
when notice of the proposed publication 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 published. If at the end of that period any member of the manuscript committee withholds 
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 manu- 
script 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 transmittal 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 concerning 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 re- 
quired 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 character 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, as revised through September 30, 1974) 



To Ted, in memoriam, 

and to my students and associates, 
who got me started, 

who kept me going. 



This Page Intentionally Left Blank



Contents 

Acknowledgments 

1. Introduction 

xi 

1 

I. THE CONCEPTUAL FRAMEWORK 

2. Issues in Assessing the Contribution of 
Research and Development to 
Productivity Growth 17 

11. R&D AND PRODUCTIVITY AT THE FIRM LEVEL: THE EVIDENCE 

3. Returns to Research and Development 
Expenditures in the Private Sector 49 

4. Productivity, R&D, and Basic Research at 
the Firm Level in the 1970s 82 

100 5. Productivity and R&D at the Firm Level 

6. Productivity Growth and R&D at the 
Business Level: Results from the PIMS 
Data Base 134 

7. Comparing Productivity Growth: An 
Exploration of French and U.S. Industrial 
and Firm Data 157 

8. R&D and Productivity Growth: Comparing 
Japanese and U.S. Manufacturing Firms 187 

ix 



x Contents 

111. R&D AND PRODUCTIVITY AT THE INDUSTRY LEVEL 

9. R&D and Productivity Growth at the 
Industry Level: Is There Still 
a Relationship? 213 

10. Interindustry Technology Flows and 
Productivity Growth: A Reexamination 24 1 

11. The Search for R&D Spillovers 25 1 

12. R&D and Productivity: 
The Unfinished Business 269 

IV. PATENT STATISTICS 

13. Patent Statistics as Economic Indicators: 
A Survey 287 

V. INTERIM CONCLUSIONS 

14. Productivity, R&D, and the 
Data Constraint 

Author Index 

Subject Index 

347 

375 

379 



Acknowledgments 

Except for the first two essays, all the papers reproduced in this volume were 
written during my association with the NBER Productivity Studies program. 
The bulk of the support for this work came from the National Science Founda- 
tion, which has supported my work more or less consistently since 1956. Addi- 
tional support was provided by the Ford Foundation, the Sloan Foundation, the 
Bradley Foundation, and the Mellon Foundation. I am indebted to my collabo- 
rators and former students for help with this work and for much more. They 
are thanked individually in the various essays. I am also very grateful to the 
late Jeanette DeHaan and to Jane Trahan for editing, typing, and sustaining me 
through the process of getting this book together. I also thank the American 
Economic Review, the Scandinavian Journal of Economics, the RAND Journal 
of Economics, and the University of Chicago Press for permission to reprint 
these essays. Last but not least, Diane Ass60 Griliches for providing the envi- 
ronment that made it all possible. 

xi 



This Page Intentionally Left Blank




