
This PDF is a selection from a published volume from the 
National Bureau of Economic Research

Volume Title: The Rate and Direction of Inventive Activity: 
Economic and Social Factors

Volume Author/Editor: Universities-National Bureau Committee
for Economic Research, and Committee on Economic Growth of 
the Social Science Research Council 

 

 

Volume Publisher: Princeton University Press

Volume ISBN: 0-87014-304-2

Volume URL: http://www.nber.org/books/univ62-1

Conference Date: 

Publication Date: 1962

Chapter Title:  Front matter to "The Rate and Direction of Inventive 
Activity: Economic and Social Factors"

Chapter Author(s): Universities-National Bureau Committee for 
Economic Research, Committee on Economic Growth of the Social
Science Research Council 

Chapter URL: http://www.nber.org/chapters/c2109

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



THE RATE AND DIRECTION OF
INVENTIVE ACTIVITY:

ECONOMIC AND SOCIAL FACTORS



NATIONAL BUREAU OF ECONOMIC RESEARCH

Special Conference Series

1. Problems in the Study of Economic Growth
,(in mimeograph)

2. Conference on Business Cycles
3. Conference on Research in Business Finance
4. Regularization of Business
5. Business Concentrati?n and Price Policy
6. Capital Formation and Economic Growth
7. Policies to Combat Depression
8. The Measurement and Behavior of Unemployment
9. Problems in International Economics

(February 1958 Supplement to the Review of Economics and Statistics)
10. The Quality and Economic Significance of Anticipations Data
11. Demographic and Economic Change in Developed Countries
12. Public Finances: Needs, Sources, and Utilization
13. The Rate and Direction of Inventive Activity: Economic and Social

Factors
14. Aspects of Labor Economics.





Copyright © 1962, National Bureau of Economic Research

All Rights Reserved

L.C. CARD: 62—7044

Third Printing 1967

Printed in the United States of America



NATIONAL BUREAU OF ECONOMIC RESEARCH
1961

OFFICERS
Harold M. Groves, Chairman

Arthur F. Burns, President
Albert J. Hettinger, Jr., Vice President

Murray Shields, Treasurer
Solomon Fabricant, Director of Research

Geoffrey H. Moore, Associate Director of Research
Hal B. Lary, Associate Director of Research

William J. Carson, Executive Director
DIRECTORS AT LARGE

Wallace J. Campbell, Nationwide Insurance
Erwin D. Canham, Christian Science Monitor
Solomon Fabricant, New York University
Marion B. Folsom, Eastman Kodak Company
Crawford H. Greenewalt, E. I. du Pont de Nemours & Company
Gabriel Hauge, Manufacturers Hanover Trust Company
A. J. Hayes, International Association of Machinists
Albert J. Hettinger, Jr., Lazard Frères and Company
H. W. Laidler, League for Industrial Democracy
George B. Roberts, Larchmont, New York
Harry Scherman, Book-of-the-Month Club
Boris Shishkin, American Federation of Labor

Organizations
George Soule, South Kent, Connecticut
Joseph H. Willits, Armonk, New York
Donald B. Woodward, A. W. Jones and Company
Theodore 0. Yntema, Ford Motor Company

DIRECTORS BY UNIVERSITY APPOINTMENT
V. W. Bladen, Toronto Harold M. Groves, Wisconsin
Arthur F. Burns, Columbia Gottfried Haberler, Harvard
Lester V. Chandler, Princeton Walter W. Heller, Minnesota
Melvin G. de Chazeau, Cornell Maurice W. Lee, North Carolina
Frank W. Fetter, Northwestern Lloyd G. Reynolds, Yale
R. A. Gordon, California Theodore W. Schultz, Chicago

Willis J. Winn, Pennsylvania
DIRECTORS BY APPOINTMENT OF OTHER ORGANIZATIONS

Percival F. Brundage, American Institute of Certified Public Accountants
Harold G. Haicrow, American Farm Economic Association
Theodore V. Houser, Committee for Economic Development
S. H. Ruttenberg, American Federation of Labor and Congress of

Organizations
Murray Shields, A merican Management Association
Willard L. Thorp, American Economic Association
W. Allen Wallis, American Statistical Association
Harold F. Williamson, Economic History Association

DIRECTORS EMERITI
Oswald W. Knauth, Beau fort, South Carolina
Shepard Morgan, Norfolk, Connecticut
N. I. Stone, New York City

RESEARCH STAFF
Moses Abramovitz Raymond W. Goldsmith use Mintz
Gary S. Becker Millard Hastay Geoffrey H. Moore
William H. Brown, Jr.
Gerhard Bry

Daniel M. Holland
Thor Hultgren

Roger F. Murray
Ralph L. Nelson

Arthur F. Burns F. Thomas Juster G. Warren Nutter
Philip Cagan C. Harry Kahn Richard T. Selden
Joseph W. Conard Simon Kuznets Lawrence H. Seltzer
Ftank G. Dickinson
James S. Earley
Richard A. Easterlin

Hal B. Lary
Robert E. Lipsey
Ruth P. Mack

Robert P. Shay
George J. Stigler
Norman B. Ture

Solomon Fabricant
Milton Friedman

Jacob Mincer Herbert B. Woolley

and Congress of Industrial

Industrial



RELATION OF NATIONAL BUREAU DIRECTORS

TO PuBLIcATIoNs REPORTING CONFERENCE PROCEEDINGS

SINCE the present volume is a record of conference
proceedings, it has been exempted from the rules
governing submission of manuscripts to, and critical
review by, the Board of Directors of the National
Bureau. It has, however, been reviewed and accepted
for publication by the Director of Research.

(Resolution adopted July 6, 1948,
and revised November 21, 1949)



UNIVERSITIES-NATIONAL BuREAu

FOR ECONOMIC RESEARCH

This Committee is a cooperative venture of universities and the
National Bureau. Its guiding objective is the eucouragement of econo-
mic research on problems susceptible of objective treatment and of
sufficiently broad scope to merit attention by institutions serving a
scientific and public interest.

George J. Stigler, Chairman
University of Chicago
H. Gregg Lewis, Vice-Chairman
University of Chicago

MOSES ABRAMOVITZ, Stanford University
M. A. ADELMAN, Massachusetts Institute of Technology
ARMEN ALCHIAN, University of California, Los Angeles
G. L. BACH, Carnegie Institute of Technology
JULES BACKMAN, New York University
HAROLD BARGER, Columbia University
V. LEWIS BAssIE, University of Illinois
EARL F. BEACH, McGill University
FRANCIS M. BODDY, University of Minnesota
RAYMOND T. BOWMAN, Bureau of the Budget
ARTHUR BUTLER, University of Buffalo
JAMES S. EARLEY, University of Wisconsin
SOLOMON FABRICANT, National Bureau of Economic Research
RENDIGS FELS, Vanderbilt University
KARL A. Fox, Iowa State University
MARTIN R. GAINSBRUGH, National Industrial Conference Board
ROBERT A. GORDON, University of California
RICHARD B. HEFLEBOWER, Northwestern University
EDGAR M. HoovER, Pittsburgh Regional Planning Association
M. SLADE KENDRICK, Cornell University
F. A. KNOX, Queen's University
IRVING B. KRAvIs, University of Pennsylvania
CLARENCE D. LONG, The Johns Hopkins University
ADOLPH LowE, New School for Social Research
D. C. MACGREGOR, University of Toronto
PAUL W. MCCRACKEN, University of Michigan



OSKAR MORGENSTERN, Princeton University
DOUGLASS C. NORTH, University of Washington
WILLIAM N. PARKER, University of North Carolina
RIciiAiu RUGGLES, Yale University
WAIAER S. SALANT, The Brookings Institution
Louis SHERE, Indian a University
ARTHUR SMITHIES, Harvard University
JOSEPH J. SPENGLER, Duke University
HERBERT STEIN, Committee for Economic Development
CAREY C. THOMPSON, University of Texas
RUTLEDGE VINING, University of Virginia

COMMITFEE ON ECONOMIC GROWTH

OF THE SOCIAL SCIENCE RESEARCH CouNcIL

Simon Kuznets, Chairman
Harvard University

RIcIIAIW HARTSHORNE, University of Wisconsin
MELVILLE J. HERSKOVITS, Northwestern University
EDGAR M. HOOVER, Pittsburgh Regional Planning Association
BERT F. H0sELITz, University of Chicago
WILBERT E. MooRE, Princeton University
NEIL SMELSER, University of Cal(fornia, Berkeley
JOSEPH J. SPENGLER, Duke University



Contents
INTRODUCTION 3

Richard R. Nelson

PART I
PROBLEMS OF DEFINITION AND MEASUREMENT

INVENTIVE ACTIVITY : PROBLEMS OF DEFINITION AND MEASUREMENT 19

Simon Kuznets
COMMENT

Jacob Schmookler
SOME DIFFICULTIES IN MEASURING INVENTIVE ACTIVITY 53

Barkev S. Sanders
COMMENT

Jacob Schmookler. S. Colum Gilfihlan. Herman I. Liebling (on
Kuznets and Sanders)

PART II
THEORY AND MACRO-QUANTITATIVE ANALYSIS

THE ECONOMICS OF RESEARCH AND DEVELOPMENT 93
Jora R. Minasian

THE SUPPLY OF INVENTORS AND INVENTIONS 143

Fritz Machiup
COMMENT

Jacob Schmookler
DOES THE MARKET DIRECT THE RELATIVE FACTOR-SAVING
EFFECTS OF TECHNOLOGICAL PROGRESS? 171

William Feliner
COMMENT

Edwin Mansfield. C. J. Hitch
CHANGES IN INDUSTRY AND IN THE STATE OF KNOWLEDGE AS

DETERMINANTS OF INDUSTRIAL INVENTION 195
Jacob Schmookler

COMMENT

Sidney Winter
THE CHANGING DIRECTION OF RESEARCH AND DEVELOPMENT

EMPLOYMENT AMONG FIRMS 233
James S. Worley

ix



CONTENTS

LOCATIONAL DIFFERENCES IN INVENTIVE EFFORT AND

DETERMINANTS 253
Wilbur R. Thompson

THE FUTURE OF INDUSTRIAL RESEARCH AND DEVELOPMENT 273
Yale Brozen

PART III

CASE STUDIES

INVENTIONS IN THE POSTWAR AMERICAN ALUMINUM INDUSTRY 279
Merton J. Peck

INVENTION AND INNOVATION IN THE PETROLEUM REFINING

INDUSTRY 299
John L. Enos
ORIGINS OF THE BASIC INVENTIONS UNDERLYING Du PONT'S

MAJOR PRODUCT AND PROCESS INNOVATIONS, 1920 TO 1950 323
Willard F. Mueller

COMMENT

Zvi Giiliches. Kenneth J. Arrow

PART IV

NONMARKET FACTORS

INTELLECT AND MOTIVE IN ScIEr,rFIFIC INVENTORS:

IMPLICATIONS FOR SUPPLY 361
Donald W. MacKinnon

COMMENT

Thomas S. Kuhn
ORGANIZATION AND RESEARCH AND DEVELOPMENT DECISION

MAKING WITHIN THE DECENTRALIZED FIRM 385
Albert H. Rubenstein

ORGANIZATION AND RESEARCH AND DEVELOPMENT DECISION

MAKING WITHIN A GOVERNMENT DEPARTMENT 395
Paul W. Cherington, Merton J. Peck, Frederic M. Scherer

SOME SOCIETY-WIDE RESEARCH AND DEVELOPMENT INSTITUTIONS 409

Robert Merrill
COMMENT

Joseph J. Spengler

x



CONTENTS

SCIENTIFIC DISCOVERY AND THE RATE OF INVENTION 441

Irving H. Siegel
COMMENT

Thomas S. Kuhn

PART V

EFFICIENC Y IN RESEARCH AND DEVELOPMENT
PREDICTABILITY OF THE COSTS, TIME, AND SUCCESS OF

DEVELOPMENT 461

A. W. Marshall and W. H. Meckling
THE DECISION MAKING PROBLEM IN DEVELOPMENT 477

Burton H. Klein
COMMENT

Frederic M. Scherer. Reply by Klein. Rejoinders by Scherer
and Klein

STRATEGY AND ORGANIZATION IN A SYSTEM DEVELOPMENT

PROJECT 509
Thomas A. Marschak

THE LINK BETWEEN SCIENCE AND INVENTION: THE CASE OF

THE TRANSISTOR 549
Richard R. Nelson

PART VI

WELFARE ECONOMICS AND INVENTIVE ACTIVITY

INVENTIVE ACTIVITY: GOVERNMENT CONTROLS AND THE

LEGAL ENVIRONMENT 587
Jesse W. Markham

ECONOMIC WELFARE AND THE ALLOCATION OF RESOURCES

FOR INVENTION 609
Kenneth J. Arrow

COMMENT

C. J. Hitch

xi




