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

Volume Title: Freight Transportation in the Soviet Union: A Comparison
with the United States

Volume Author/Editor: Ernest W. Williams, Jr.

Volume Publisher: UMI

Volume ISBN: 0-87014-379-4

Volume URL: http://www.nber.org/books/will59-1

Publication Date: 1959

Chapter Title: Front matter, Freight Transportation in the Soviet Union

Chapter Author: Ernest W. Williams, Jr.

Chapter URL: http://www.nber.org/chapters/c2513

Chapter pages in book: (p. -24 - 0)



Freight Transportation
in the Soviet Union
Including Comparisons with

the United

ERNEST W. WILLIAMS
GRADUATE SCHOOL OF BUSINESS

COLUMBIA UNIVERSITY

WITH THE ASSISTANCE OF

,JR.

GEORGE NOVAK AND. HOLLAND HUNTER

A STUDY BY THE

NATIONAL BUREAU OF ECONOMIC RESEARCH

PUBLISHED BY

PRINCETON UNIVERSITY PRESS

PRINCETON, NEW

1962
JERSEY

States



Copyright © 1962 by National Bureau of Economic Research

All Rights Reserved

L.C. Card No. 62-11951

The endpaper map is reprinted in adapted
form by permission of the publishers from
Holland Hunter, Soviet Transportation
Policy, Cambridge, Mass.: Harvard Univer-
sity Press, Copyright, 1957, by The President
and Fellows of Harvard College.

Printed in the United States of America



Freight Transportation

in the Soviet Union

0



NATIONAL BUREAU OF ECONOMIC RESEARCH
NUMBER 76, GENERAL SERIES



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

DIRECTORS BY UNIVERSITY APPOINTMENT

V. W. Bladen, Toronto
Arthur F. Bums, Columbia
Lester V. Chandler, Princeton
Melvin G. de Chazeau, Cornell
Frank W. Fetter, Northwestern
R. A. Gordon, California

Harold M. Groves, Wisconsin
Gottfried Haberler, Harvard
Walter W. Heller, Minnesota
Maurice W. Lee, North Carolina
Lloyd G. Reynolds, Yale
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 Industrial

Organizations
Murray Shields, American 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
Gary S. Becker
William H. Brown, Jr.
Gerhard Bry
Arthur F. Burns
Phillip Cagan
Joseph W. Conard
Frank G. Dickinson
James S. Earley
Richard A. Easterlin
Solomon Fabricant

Milton Friedman
Raymond W. Goldsmith
Millard Hastay
Daniel M. Holland
Thor Hultgren
F. Thomas Juster
C. Harry Kahn
Hal B. Lary
Robert E. Lipsey
Ruth P. Mack
Jacob Mincer

Ilse Mintz
Geoffrey H. Moore
Roger F. Murray
Ralph L. Nelson
G. Warren Nutter
Richard T. Selden
Lawrence H. Seltzer
Robert P. Shay
George J. Stigler
Norman B. Ture
Herbert B. Woolley



RELATION OF THE TO THE WORK AND PuoucATIoNs

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
scienific and impartial manner. The Board of Directors is charged with the respon-
sibility of ensuring that the work of the National Bureau is carried on in strict
conformity with this object.

2. To this end the Board of Directors shall appoint one or more Directors of
Research.

3. The Director or Directors of Research shall submit to the members of the
Board, or to its Executive Committee, for their formal adoption, all specific pro-
posals concerning researches to be instituted.

4. No report shall be published until the Director or Directors of Research shall
have submitted to the Board a summary drawing attention to the character of the
data and their utilization in the report, the nature and treatment of the problems
involved, the main conclusions, and such other information as in their opinion
would serve to determine the suitability of the report for publication in accordance
with the principles of the National Bureau.

5. A copy of any manuscript proposed for publication shall also be submitted to
each member of the Board. For each manuscript to be so submitted a special
committee shall be appointed by the President, or at his designation by the Execu-
tive Director, consisting of three Directors selected as nearly as may be one from
each general division of the Board. The names of the special. manuscript com-
mittee shall be stated to each Director when the summary and report described in
paragraph (4) are sent to him. It shall be the duty of each member of the com-
mittee to read the manuscript. If each member of the special committee signifies
his approval within thirty days, the manuscript may be published. If each member
of the special committee has not signified his approval within thirty days of the
transmittal of the report and manuscript, the Director of Research shall then
notify each member of the Board, requesting approval or disapproval of publication,
and thirty additional days shall be granted for this purpose. The manuscript shall
then not be published unless at least a majority of the entire Board and a two-
thirds majority of those members of the Board who shall have voted on the proposal
within the time fixed for the receipt of votes on the publication proposed shall have
approved.

6. No manuscript may be published, though approved by each member of the
special committee, until forty-five days have elapsed from the transmittal of the
summary and report. 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, how-
ever, imply that each member of the Board has read the manuscript, or that either
members of the Board in general, or of the special committee, have passed upon its
validity in every detail.

7. A copy of this resolution shall, unless otherwise determined by the Board, be
printed in each copy of every National Bureau book.

(Resolution adopted October 25, 1926, as revised February 6, 1933, and
February 24, 1941)



This study, one of a series dealing with Soviet
economic growth, was made by funds
granted by the Rockefeller Foundation. The
Rockefeller Foundation is, however, to be
understood as approving or disapproving by
virtue of its grant any of the made

or views expressed herein.





Contents

PREFACE XVH

FOREWORD, by G. Warren Nutter xix

1. COMPOSITION AND GROWTH OF SOVIET AND UNITED STATES

FREIGHT TRANSPORTATION 1

A Railroad Economy 1

Water Transport 3

Truck Transport 9

Petroleum Pipelines 11

Aggregate Intercity Transportation 13

Transportation in the United States 17

Comparisons of Soviet and United States Traffic 25

2. SOVIET RAILROAD TRAFFIC 33

Statistical Measures 33

Growth of Soviet Rail Freight Traffic 39

Freight Traffic Performance in War 49

Postwar Developments 56

Railroad Passenger Traffic 58

3. FACTORS AFFECTING SOVIET RAILROAD TRAFFIC 63

Control of Freight Traffic 63

Use of Rates in Control of Traffic 68

Zoning 72
Control of Traffic Variation Through Storage at Origin 74

Planning of Traffic Movement 75

Comparison of Soviet and U.S. Average Hauls 76

Composition of Freight Traffic 78

4. AN ANALYSIS OF SOVIET RAILWAY OPERATION 89

The Nature of Soviet Railway Operations 89

Usefulness of Study 89

Relationship of Railway Development to the Economy
at Large 90

ix



CONTENTS

Soviet Use of Plant and Equipment 98

Intensive Utilization 98

Permanent Way 99

Yard and Terminal Facilities 103

Motive Power Utilization 106

Freight Car Equipment 111

Certain Measures of Efficiency 121

Fuel 121

Labor 124

Effects of Partial Dieselization 129

5. CONCLUSIONS 133

APPENDIX A: Railroad Performance vs. Capital Investments
During the Transportation Crisis in the USSR,
1931-35, by George Novak 141

APPENDIX B: Soviet Maritime Freight Traffic Statistics, by
George Novak; revised, and extended by Holland

Hunter 157

APPENDIX C: Basic Series on Soviet Transportation, by George
Novak; revised and extended by Holland Hunter 169

BIBLIOGRAPHY 209

INDEX 215

x



TABLES
1. Soviet Freight Traffic, Selected Years, 1913L60 14

2. United States Intercity Freight Traffic, Selected Years,
1890-1959 18

3. United States and Soviet Total Freight Traffic, Selected
Years, 1890-1959 25

4. Soviet Railways, Index Numbers, Years, 1913-54 28

5. United States and Soviet Postwar Growth of Freight Traffic,
Index Numbers 30

6. Soviet Postwar Growth of Rail Traffic Compared with Other
Periods in the United States, Index 30

7. Average Daily Carloadings, USSR, by Month 43

8. Soviet Freight Traffic, 55

9. Soviet Freight Traffic Density 1939, 1945-54 56

10. Soviet Passenger Traffic, 1949-57 61

11. Average Daily Carloadings of Soviet 1934-38, by
Month 65

12. Comparison of Average Haul on U.S. and Soviet Railways,
1928-39, 1950, 1959 77

13. Composition of Soviet Freight Traffic, Five-Year Intervals,
1930-58 78

14. Composition of U.S. Freight Traffic, Five-Year Intervals,
1930-58 80

15. Composition of U.S. and Soviet Freight Traffic, Five-Year
Intervals, 1930-58 81

16. Composition of U.S. and Soviet Freight Traffic, Five-Year
Intervals, 1940-58 82

17. Comparison of Elements of Turnaround: United States,
1933, and Soviet Union, 1940 105

18. U.S. Locomotive Performance, Selected 108

19. Locomotive Performance, United States and Soviet Union,
Selected Years 110

20. Comparison of Freight Car Turnaround Time, United States
and Soviet Union, by Components 117

21. Locomotive Fuel Consumption, Soviet Railroads, 1928-40
and 1945-59 122

22. Distribution of Railroad Labor Force in United States and
Soviet Union, 1950 126

23. Comparison of Labor Productivity in States and
Soviet Union, Selected Years

I
128



TABLES

24. Percentage of Total Gross Freight Ton-Kilometers Performed
by Steam Traction, U.S. and Soviet Railroads 130

25. Comparison of Railroad Operating Statistics, United States
and Soviet Union 181

A- 1. Average Daily Carloadings and Backlog of Unshipped
Freight, 1930-31 142

A- 2. Performance of Railroads, 1933-84 143

A- 3. Average Daily Output of Major Industrial Commodities,
1933-34 144

A- 4. Average Daily Carloadings, 1933-36, by Month 146

A- 5. Breakdown of Increase in Average Daily Carloadings in
1935 by Causal Factors 146

A. 6. Detention of Freight Cars at Divisional and Classification
Stations, 1933-35 147

A- 7. Train and Rolling Stock Performance, 1935 147

A- 8. Utilization of Locomotive Stock, 1934-35 148

A- 9. Average Daily Carloadings and Breakdown of Turnaround
Time of Freight Cars, 1934-35 148

A-10. Breakdown of Increase in Average Daily Carloadings by
Causal Factors, 1934-35 149

A-li. Technical and Average Section Speeds of Freight Trains,
1913, 1928-86 149

A-12. New Freight Locomotives Produced and Delivered to Rail-
roads, 1927/28-40 151

A-13. New Freight Cars Produced and Delivered to Railroads,
1927/28-38 152

A-14. Comparison of Annual Changes in Stocks of Freight Cars
with Annual Deliveries of New Freight Cars to Railroads,
1928-37 153

A-15. Comparison of Annual changes in Inventory Fleet of
Freight Cars with Annual Production of New Freight Cars,
1928-37 153

A-16. Breakdown of Increase in Average Daily Carloadings in
1935 by Causal Factors, Based on Revised Active Fleet 154

B- 1. Total Maritime Traffic Carried in Soviet Bottoms, 1928-35 158

B- 2. Domestic Maritime Traffic Carried in Soviet Ships, 1929-35 160

B- 3. Estimated Average Length of Haul, Domestic Maritime
Traffic, 1913, 1928-85 161

B- 4. Local Maritime Traffic, 1913, 1928-35 162

xii



TABLES

B- 5. Petty Cabotage Maritime Traffic Carried in Soviet
Bottoms, 1913, 1928-35 162

B- 6. Grand Cabotage Maritime Traffic Carried in Soviet

Bottoms, 1913, 1928-35 163

B- 7. Local Maritime Traffic Carried in Soviet Bottoms, 1913,
1928-35 163

B- 8. Domestic Maritime Traffic Carried in Soviet Bottoms, 1913,
1928-35 164

B- 9. Adjusted Domestic Maritime Traffic Carried in Soviet
Bottoms, 1913, 1928-35 0 164

B-10. Soviet Maritime Freight Traffic, Total, Petty Cabotage,
and Other, 1945-59 166

C. Basic Series on Soviet Transportation 169

I. Railroad Freight Traffic 170

C-i. Tariff Ton-Kilometers 170

C-2. Tons Originated 170

C-3. Average Length of Haul 170

C-4. Average Daily Carloadings 171

C-5. Average Load per Car 171

C-6. Operating Ton-Kilometers 171

C-7. Commodity Composition, Tons Originated 172

C-8. Commodity Composition, 172

II. Railroad Passenger Traffic 173

C-9. Total Passenger-Kilometers 173

C-1O. Total Passengers 173

C-li. Average Length of Total 173

C-12. Long-Distance Passenger-Kilometers 173

C-iS. Long-Distance Passengers 174

C-14. Average Length of Long-Distance Trip 174

C-l5. Suburban 174

C-l6. Suburban Passengers 174

C-17. Average Length of Suburban Trip 174

III. Freight Train Performance 175

C-18. Average Section ("Commercial") Speed 175

C-19. Average "Technical" Speed 175

C-20. Average Gross Train Weight 175

C2i. Average Net Train Weight 175

C-22. Total Train-Kilometers 175

xztz



TABLES

IV. Locomotives 176

Locomotives in Inventory Fleet 176

C-24. Total Tractive Effort of Locomotives in Inven-
tory Fleet 176

C-25. Average Daily Kilometers per Locomotive-Day 176

V. Freight Cars 177

C-26. Active Fleet, Revenue Trains 177

C-27. Fleet Under Railroad Jurisdiction 177

C-28. Percentage of Four-Axle Units in Total Inven-
tory Fleet 177

C-29. Turnaround Time, Active Fleet 177

C-30. Average Daily Kilometers per Active Car-Day 178

C-SI. Average Total Turnaround Trip 178

C-32. Average Loaded TurnaroUnd Trip 178

C-S3. Average Empty Turnaround Trip 178

VI. Railroad Network and Traffic Density 179

C-34. Total Road Operated, Annual Averages 179

C-35. Total Road Operated, End of Year 179

C-36. Freight Traffic Density 179

C-37. Passenger Traffic Density 179

VII. Railroad Labor Force and Productivity 180

C-38. Composite Passenger-Ton-Kilometers 180

C-39. Labor Productivity 180

C-40. Operating Labor Force 180

VIII. Powered Freight Traffic on Inland Waterways 181

C-41. Ton-Kilometers 181

C-42. Tons Originated 181

C-43. Average Length of Haul 181

IX. Maritime Freight Traffic Carried in Soviet Bottoms 182

C-44. Total Ton-Kilometers 182

C-45. Total Tons Originated 182

C-46. Average Length of Total Haul 182

C-47. Domestic Ton-Kilometers 183

C-48. Domestic Tons Originated 183

C-49. Average Length of Domestic Haul 183

X. Oil Pipeline Traffic 184

C-50. Ton-Kilometers 184

xiv



TABLES

C-51. Tons Originated 184

052. Average Length of Haul 184

XI. Motor Freight Traffic 185

C-53. Ton-Kilometers 185

C-54. Tons Originated 185

C-55. Average Length of Haul 185

xv



CHARTS

1. Soviet Freight Traffic, Selected Years, 1913-60 16

2. U.S. Intercity Freight Traffic, Selected Years, 1890-1959 20

3. Comparison of U.S. and Soviet Total Freight Traffic, Selected
Years, 1890-1959 26

4. U.S. and Soviet Railroad Freight Traffic, Selected Years,
1890-1959 28

xvi



Preface
THIS study of Soviet freight transportation is a thorough revision
of an earlier working memorandum which was cifculated for comment
and criticism. The original analysis was based upon extensive back-
ground research undertaken by George Novak with the Soviet sources
and upon the nearly completed investigation Holland Hunter
from which his Soviet Transportation Policy was developed. Novak
developed the statistical series upon which much1 of the analysis rests.
In addition, he prepared various special of railroad and
maritime reporting and statistical methods, and together con-
siderable qualitative evidence bearing upon the character of Soviet
transport operations.

About the time that the working was ready for
circulation, the Soviet Union released much additional statistical
information, including important series which not been reported
since the mid-thirties. In preparation for this Fevision, Hunter re-
viewed these newly published data and revised all of the basic tables.
This has permitted a far more simple and has made
possible the substitution of published for calculated or estimated
observations in many of the series. On the whole, however, the data
worked out with considerable ingenuity by have stood the test
of comparison with the more recently published material and have
permitted an analysi's to be made in advance of the release of more
comprehensive data.

The revision has benefited by the careful review given the working
memorandum by Melvin G. de Chazeau, Hunter, Thor
Hultgren, G. Warren Nutter, Harry Scherman, Boris Shishkin.
In addition, it has been possible to consider the reports of the railway
and water carrier missions which went over to the in an exchange
program during 1959 and 1960, even though the observations
of these missions are not yet available. The suggestions of Geoffrey
Moore have been of particular help in the of Chapter 1.
Marie-Christine Culbert has undertaken with great industry and
patience the onerous task of checking and arranging tables and sources,
as well as general editorial work which has lent clarity to the text.
H. Irving Forman drew the charts.

For the interpretation of data, despite generous help, the author
must accept sole responsibility.

July 1961 ERNEST W. WILLIAMS, JR.
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Foreword

THIS iS the third in a series of books reporting results of a study of
Soviet economic growth begun at the National in 1954 under
a grant from the Rockefeller Foundation.1 It the scene from
industry, the subject of the first two reports, and surveys instead the
structure, growth, and mode of operations of transportation.

The primary objective is to assess Soviet in moving
freight, a matter of interest in itself but also important for checking
measures of growth independently calculated for sectors, partic-
ularly industry and agriculture. This requires, an understanding
of the unique characteristics of Soviet to which Professor
Williams contributes at the start by contrasting trends in Soviet and
American transportation. The Soviet Union, as ¶illiams notes in his
opening words, has always been and has become a "railroad
economy." In no period covered by statistics has the railroad dominated
transport in the United States to the same as in the Soviet
Union. In recent years the fraction of freight traffic
accounted for by rail transport has risen to in the Soviet
Union while falling to less than four-tenths in the United States. Pre-
cisely for this reason the simple comparisons that sometimes made
between isolated statistics on Soviet transportation and developments
in the United States can be highly misleading.

Since the history of Soviet transportation is esse9tially the history of
rail transport, the latter fonns the subject of the ren1iainder of the book.
As usual in studies of the Soviet economy, the ir!itial problem is to
audit the basic data, to evaluate their meaning reliability. Again
as usual, there are severe limits to what can be l1earned from direct
analysis of Soviet statistical sources, but within th?se limits Williams
leads us through the maze of Soviet data by comparing them with their
apparent American counterparts. We discover that, by virtue of
differences in concepts and methods of Soviet traffic
statistics are exaggerated relative to their American counterparts and
more so for later than for earlier years. the degree of
exaggeration can only be guessed at, though Williams believes it could
easily be as high as 10 per cent for recent years.

1 Gregory Grossman, Soviet Statistics of Physical Output of Industrial Commod-
ities: Their Compilation and Quality, Princeton University Press for National Bureau
of Economic Research, 1960; and G. Warren Nutter, Growth of Industrial Production
in the Soviet Union, Princeton for NBER, 1962.
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FOREWORD

Those versed in the operations of Western railroads have long
suspected that something was wrong with the figures because plant
and equipment, as reported in Soviet statistics, seem to be insufficient
to support the claimed traffic. Williams finds this suspicion to be well
grounded and points out that it results from faulty statistics on both
sides: underreporting of rolling stock as well as overreporting of traffic.
The explanation lies in the dual emphasis placed by Soviet authorities
on meeting targets in both haulage of freight and utilization of
equipment, which, when taken together with inadequate auditing of
data reported to statistical authorities by operating units with a stake
in the. figures they report, leads to uncorrected misreporting of data
in the indicated directions.

While the statistical illusion is real enough, it is by no means the
end of the story. After a careful analysis of Soviet railroad operations
compared with practices in the United States, a similar continental
economy from the point of view of transport problems, Williams con-
cludes that the Soviet railway system has in fact achieved an unusually
intensive utilization of plant and equipment. He attributes the excep-
tional performance in this regard to the following factors: close
scheduling of all trains at standard speeds, freight having general
priority over passengers; collecting and delivering of goods at the con-
venience of the hauler, even at seasonal peaks, with a constant backlog
of goods awaiting shipment; rapid loading and unloading, day and
night, by a work force about three-quarters as large as the more
narrowly defined operating personnel; organizing of work under
virtual military discipline; standardizing of equipment with heavy
reliance on all-purpose open cars; operating of a simple, noncompetitive
rail network; and so on. The resulting service is, by the same token,
quite different in nature from that provided by Western railroads.
As Williams shows by a number of interesting examples,' when
American railroads have operated under similar circumstances, they
have achieved comparable densities of traffic and intensive utilization
of equipment.

While the comparisons made in this study between the Soviet and
U.S. transportation systems and their growth trends are designed
primarily to aid analysis of such specific issues as those just mentioned,
they have a broader interest as well. At the same time, this work does
not pretend to be a definitive study of comparative economic per-
formance in the transportation sector of those two economies. For
example, the important question of productivity of resources is but

xx.



FOREWORD

briefly touched upon, and then only in the of narrowly defined
railroad operating personnel (see Table 23 and surrounding text).
Measures of labor productivity based on employment would
come Out quite differently from those shown that particular case,
primarily because persons engaged in loading unloading activities,
not counted in the operating work force, are so much more important
in the Soviet Union than in the United Statek There are serious
difficulties in interpreting Soviet data on in the trans-
portation sector and in making them with U.S. data, but
we may suppose they are no different in kind those posed by
other types of data. In any event, we hope to present in a later report
in this series a more comprehensive analysis of levels and trends in
labor productivity appropriately compared with performance in the
United States, a task now greatly lightened by the publication of John
W. Kendrick's Productivity Trends in the United

We also plan in the later report to examine the consistency between
measured growth trends for transportation and other sectors of
the Soviet economy. It is already possible to note certain roughly
parallel developments in Soviet and U.S. history. In the
Soviet Union, freight traffic multiplied about 13.5

times and in
output about

times between and
in the output in 1875
the in the Soviet Union of 1913.3 This kind of comparison
•is obviously crude and unsatisfactory in and of it indicates
promising fields for further exploration.

We cannot, therefore, assess as yet the full importance of specific
elements in the large body of information that has brought
to bear on the phenomenon he has studied: g4wth of productive
activity in the sphere of Soviet transportation. can, however, be
sure that his work has moved us well forward in our successive approx-
imations to knowledge and understanding. And this is the basic test
of successful research.

G. NUTrER

Dire cto2ç. Study of Soviet
Economic Growth

Charlottesville, Virginia

2 Princeton for NBER, 1961.
3 These figures are derived from this book, Table 1; Productivity, p. 540;

and Nutter, Industrial Production, pp. 196 and 227.
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