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ABSTRACT

This thesis examines the Ford Motor Company’'s famous
doubling of its minimum production wages to five dollars a day in
1914 in the light of current theories of wage determination. The
central question, suggested by the efficiency wage literature, is
whether the company’'s action could possibly have been a profit-
maximizing thing for it to do. The answer to this question is
"Yes". That raises the further question of how this could be. 1
frame this second question in terms of the recent theories and
address it on the basis of archival and other contemporary

sources,

My conclusions are as follows. The high wage did not
represent a compensating differential for those actually employed
in the plant: at that wage there was an excess supply of labor.
Profits did indeed go up. But consideration of the plant’'s
technology and recent changes in its production process suggests
that none of the three most well-known efficiency wage theories--
neoclassical models of the effects of turnover costs, adverse
selection, and moral hazard-- gives a plausible account of the
source of the productivity growth. None, therefore, could be a
plausible central motive for raising wages so much.

Related and other evidence, some bearing on the technology
and the rest on the attitudes and beliefs of the actors, suggests
that Ford was buying the peace. This may be understood as a
variant of strike-threat theory or (equally) the insider-outsider
approach to wage-determination. I study the compensation and
motivation programs of the firm subsequent to the five-dollar day
announcement to develop appropriate choice-theoretic foundations
for this approach. This leads to a critical discussion of the
place of these programs in the history of American welfare

capitalism.

An appendix justifies the underlying methodology from first
principles.

Thesis Supervisor: Dr. Robert M. Solow
Title: Institute Professor and Professor of Economics
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Mir kommt diese Gefahr als die grbBfere vor: Manche, auf die ich
es mit diesen Satiren abgesehen habe, kénnten im Zweifel sein, ob
sie sich getroffen zu filhlen haben.

So sei denn, wo Verse und Musik dunkel genug erscheien, daf
einer, der das Licht zu scheuen hat, glaubt sich verbergen zu
kénnen, so sei also dort durch weniger verhiillte Worte Unklarheit
beseitigt.

1. wollte ich alle treffen, die ihn persénliches Heil auf einem
mittelweg suchen. Denn der Mittelweg ist der einzige, der nicht
nach Rom fihrt.

Schénberg, Drei Satiren fur Gemischen Chor

We are talking now of summer evenings in Knoxville, Tennessee
in the time that I lived there so successfully disguised to myself
as a child.

Agee, A Death in the Family

Poets and Poetesses have written the praises of Henry Ford. A
telegram was even received ... bracketing his name with the other
two great Americans, Washington and Abe Lincoln .... [But given]
the developments since the eight-hour day and profit-sharing went
into effect, [and considering] the conditions in the factory |[now]
as compared with conditions previously, ... the only American to
whom he can be compared is P.T. Barnum.

¢
Industrial Union News (I1.W.W.), February 1914

We want to make men in this factory as well as aucomobiles,.

Ford, quoted in Marquis, Henry Ford: An Interpretation
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Wage Determination Theory and the Five-Dollar Day at Ford:

A Detailed Examination

1. Introduction

Few people now alive can remember a time when automobiles
were not a part of almost everyone’'s life. Few can remember a
time when the Ford Motor Company was not among the nation’s
largest and most prominent manufacturing companies. Few are
ignorant of who Henry Ford was or would fail to asscciate his
name with the development of the idea and techniques of the mass
production which dominates manufacturing and so much more in our
day. In 1986 when one speaks of Ford the man, listeners think of
mass production. In the popular mind, the man and the idea are
one. Ford the man seems less an auto maker than one of the

founders of the twentieth century.

It was not always thus. At Christmas time in 1913, Ford was
known in the auto trade and in Detroit as an all-round mechanic

turned successful entrepreneur and a prosperous success in that
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role. But there were many such men, and beyond their circle one
must look very hard indeed for Fourd’'s traces. Certainly the New
York Times for that year is quite innocent of references to his

name or works. Who’'s Wno knew him not.

By the evening of January 6th this had changed beyond all
recognition. His name was known to every newspaper reader in the
United States and doubtless to many other Americans as well. And
Americans were not the only ones to whom the word 'Ford  was now
at once a name and an idea. Yet odd as it may seem, this mass of
people made no association between the name and the idea of mass
production. The idea in question was--or at least seemed to them

to be--a different one entirely.

What they had read in that day’'s papers was that Ford had
said he could and would pay his many employees not less than the
extraordinary sum of five dollars a day. He would, in this, more
than double the wages of his unskilled laborers, not excluding
even the men who swept out the factory aisles. Moreover, he
proposed to pay this for a work day of only eight hours instead
of the usual nine. In the competitive labor market of Detroit in
those days, unskilled production workers would have been bringing
home a wage of $2.34 the day before. The effect of this
announcement on working people, and on their sense of possibility

in their hard-scrabbling lives, can easily be imagined.
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The view which proprietors across the country, and the
editorialists who claimed to speak for them, was another matter.
Some did take a lofty view. Mr. Ford was a wealthy man and his
business was a profitable one. He had estimated the scheme would
cost him half the coming year’'s profits; but profits were money
which had to go to someone and if the company's owners wanted to
cut such melons with its workers, well and good. The decision

was theirs alone to take. Yet other writers were more alarmed.

Those alarmed had two sorts of concerns. Some thought, in a
rather vague way, that the Ford Motor Company had always been and
would always be profitable. The cash would always be there for
Ford employees. These writers worried about the rest of the
nation. Few other companies ever, even in their best vears,
turned such profits as Ford. What if everone else’'s workers
developed expectations? How could these possibly be satisfied?
There would be such trouble. Ford’'s was certainly a generous
gesture. But it was sowing dragon's teeth. The second group of
worriers found the dragon’s teeth even closer to home. It was an
economic mistake, the Wall Street Journal said. He was a wealthy
man, and they would not presume to understand his motives. But

they did not believe the company could afford it.

An economist naturally wonders what was going on here. What
drove wage determination in Detroit and in the Ford factory in
those days? Was the rough-hewn and cantankerous owner just

giving away his money? Or might he reasonably have been
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expecting something economic in return? Was all this an act
somehow beyond suppply and demand analysis? Or can economists’
assumptions and tools of analysis yield up plausible inferences

as to his motives?

Three books in the historical literature would seem above
all others likely to be helpful. Keith Sward’'s 1948 volume, The
Legend of Henry Ford, considers the events in question at
conaiderable length. Sward was a pcychologist by training and
employment, and he was extremely well read in the periodicals and
ephemera of the relevant times. But he wrote without access to
any company archives and he shows little interest in the
statistical aspects of production. His interpretive interest is
in Ford the man, and his criticisms are moral rather than
intellectual. Some years later, Allan Nevins, a prominent
professor of American history, wrote a magisterial three-volume
history of the company and its times. It was published at
intervals between 1956 and 1963, and was the first work to rely
upon the vast archives the company had assembled and catalogued
in Dearborn in the early 1950°'s. Nevins and his assistants
ranged deeply through these and reached out from them as well,
Yet the books remain a history of the company and its times.
They represent very substantial scholarship and for several
different reasons they discuss these events. But they too
examine the events as a biographer might, looking for
continuities, rather than as an economist might, looking for the

abstract principles behind the instances and asking what would
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have huppened under different contingencies.

The best hope appears to be the recent study by Stephen
Meyer, The Five-Dollar Day: Labor Management and Social Control
in the Ford Motor Company 1908-1921. It looks at this very
episode and follows in rich detail how wage, personnel, and shop-
floor policies evolved over the following seven years. This is
extremely thoroughly researched and it is a stimulating source.
But it too leaves the economist unsatisfied. 1Its focus is on
institutions and their history. It offers much striking material
and many suggestive leads. But it does not ask the questions an

economist would raise, let alone answer them.

Those questions are particularly topical now. The
profession has been giving a great deal of attention recently to
theories of wage determination in which profit-maximizing firms
might want to offer more than the market-clearing wage rate.
There are a number of well-articulated theories--alternative and
possibly even mutually compatible explanations of why this might
be so--and work is proceeding on various ccntemporary data sets
to establish how broadly relevant the theories might be. The
five-dollar day seems on its face as plausible a test subject as
any current cross-section of industries. Indeed, if doubling
wages would not increase productivity, it is hard to believe that
the much more modest variations generally found in the current
data sets are likely to. So the episode certainly seems a

candidate for explanation by these so-called efficiency wage
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theories. There was a paper circulating last springtime, "Did
Henry Ford Pay Efficiency Wages" by Lawrence Summers, which did

precisely this.

That paper was certainly thought-provoking. Many of the
thoughts it provoked were questions which archives in Detroit
seemed likely to address better than the sources Summers drew on.
I went to Detroit to see what I could find out. This paper
presents the results. It gives a more thorough historical
analysis which enables one to distinguish much more finely these
alternative efficiency wage explanations and, equally, to explore
certain others.' Considering these theories and my evidence, 1
come to rather different conclusions from those Summers
tentatively put forward.? The episode is interesting and, once
properly interpreted, very suggestive. But it takes some doing

to get to a satisfactory interpretation.

- v e v - - -

' 1 should say at the start that the efficiency wage literature
usually fails to distinguish between the phenomenon to be
explained (excess supply of labor with flexible wages and profit-
maximizing firms) and the theories to explain it (e.g. turnover
costs). Since there is no reason to think any particular list of
causal theories yet examined is exhaustive, I will hereafter use
the phrase "efficiency wage theory’ to describe any causal theory
which explains the consequences.

? For some revised opinions, see Raff and Summers (1986). That
paper may be distinguiehed from this is two different respects.
First, it focuses on events prior to the five-dollar day and on
the structure of the five dollar compensation package. The focus
here is largely on what happened in response. (Where the two
papers overlap on empirical matters, Raff and Summers generally
summarizes the contents of this one.) Second, it gives a much
less penetrating analysis of the shirking theories. See Section
12 below for a summary.
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There was indeed an excess supply of labor in response to
the wage rise and this, some appearances notwithstanding, was an
equilibrium phenomenon. Excess supply of labor is a central
feature of the standard efficiency wage theories. But the
standard theories, it emerges, are at a loss to explain how Ford
might have gotten value in return for his higher wages, and this
is crucial to the claim that Ford was not just giving away his
money (the 'Ford was nuts’ explanation). Jobs at Ford were
sufficiently routinized that it is unlikely turnover was
extremely costly in itself or that worker selection effects were
important. Improved productivity seems to have been associated
with distinct increases in effort, but these increases were
easily monitored. This is not the way the shirking story runs.
Another (related) explanation turns out to offer a much more
plausible rationale: rent-sharing, going on in a context in which
history and the beliefs of employed workers matter, seems far
likelier to be the central consideration here. This must qualify
as intriguing in the context of the recent macro-oriented work on
labor market performance which has focused on the importance of
hysteresis (that is, steady states depending on the history of
shocks to the system and so, more abstractly, on the history of

behavioral norms).' Indeed, qua economic history this paper

- e - - -

' See Blanchard and Summers (1986); see also Solow (1980).
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might be seen as a response to the challenge such papers such

papers raise for micro-level research.*

The statistical data available for this analysis of wages
and the sources of productivity growth are not as superficially
rich as econometricians usually encounter, say, on macroeconomic
topics. (Indeed, this fact positively urges the relevance of
efficiency wage theories, the most fashionable of which turn on
imperfect information. If econometric data existed, perhaps
there would be no problem to study.) On the other hand,
illuminating data are in fact quite plentiful, the ambiguities of
aggregation are very much less a problem than usual--considering
a single factory over a fairly short interval, there is no
blurring of distinctions between industry and firm and no loss of
interesting idiosyncratic detail to summary statistics--and
statistics about the production process are in any case very far
from the only useful evidence which has survived. There is a
great deal of cogent material to be studied and in the end it

supports fairly confident conclusions.

The paper is organized as follows. Section 2 gives a quick
overview nf the efficiency wage literature. Section 3 reviews
the famous history, so introducing the events themselves.

Section 4 frames the economist’'s questions which this history

- ——— . . - - - -

* Solow (1985) puts the challenge quite explicitly.
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naturally raises. Section 5 gives relevant technological history
which ought to come into any sound analysis. Section 6 draws out
its relevance for the questions already raised, and identifies
new and interesting questions it suggests. Section 7
reconstructs the history of the local labor markets of the
period. Section 8 considers the implications of that, trying to
assess what the actors in that market thought of the
opportunities at Ford. Section 9 summarizes what this all does
and does not yet explain and puts forward a complementary
explanation for the parts which still seem puzzling. Section 10
explores the mechanism of that explanation a little more deeply
in the context of the later history of the five-dollar day
program. Section 11 places the account of the preceding section
in its business-historical context. Section 12 summarized the
analytical conclusions and Section 13 ties up some historical
loose ends. One appendix gives the text of the original press
release, a second the text of a particularly interesting
contemporary newspaper article. The third lays out briefly the
ideas about method in economic history which motivate my approach
in this study. It also indicates the directions in which I have

begun to extend this research.
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2. Recent developments in wage determination theory

For as long as macroeconomics has existed as an independent
subject, one of its central concerns has been to explain how
involuntary unemployment could be possible. The most recent
efforts at this task, unlike the early Keynesian ones, have taken
the idea of utility-maximizing suppliers of labor and profit-
maximizing firms seriously: the question has been how the labor
market failing to clear could possibly be compatible with
demanders and suppliers behaving in a conventional neoclassical
fashion.®* The key step was to imagine something unconventional
about these agents or their environments. This allows theories
in which firms deciding to pay higher than competitive wages find
themselves with a disproportionately more productive workforce.®
Such firms prefer to employ labor which does 't price itself to

clear the market. In an economy with such possibilities, there

————— -~ — - -

* Stiglitz (1984) and Yellen (1984) give terse and lucid
summaries. Katz (1986) is more expansive.

¢ One strand of this body of work hegan in a rather different
context: the physical capabilities of workers were related to the
wages the workers were paid and there was no effort-elicitation
problem. See Leibenstein (1957), Mirrlees (1975), Stiglitz
(1976), and especially Bliss and Stern (1978). Note that this
theory and its descendents assume the firms have all of the
bargaining power. For related theories in which (some) workers
have some of it, see Lindbeck and Snower (1986). I shall return
to this distinction in Section 9. Note also that there is quite a
distinct second strand to the development of this whole
literature which originates in Marx. See Marglin (1974), Gintis
(1976), and Bowles (1985).
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will be workers who would like employment at the going wage but

cannot find a job.” They are involuntarily unemployed.

To begin with I consider three well-known models which
produce these results. The first involves strictly neoclassical
agents in an environment with an important non-convexity in the
production technology. Two other models involve strictly
neoclassical agents, but in environments with (different) sorts
of imperfect information. It will be useful for what follows to

distinguish these variant approaches from the outset.

The first model considers substantial costs to employers of
employee turnover--some sort of costs to training.® This is in
effect an investment without corresponding rights in property.
In such a situation, the employees have somehow to be induced to
stay put. If requiring a bond or offering wages whose level is
linked to length of service is not possible, some sort of supra-

competitive wages may be the best solution.

The second model involves adverse selection. The
productivity of a given worker for any given job is fixed, but
the productivity varies across the working population. Each

worker knows how productive he is, but the employer cannot assess

7 Stiglitz says "The Law of Supply and Demand has been
repealed.”"” See his (1984), p. 42.
® See Stiglitz (1985).
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the productivity ex ante, only ex post.? The employer wants to
hire only relatively productive workers. If he offers only the
competitive wage when better is available elsewhere, he is
certain not to get any. If he offers a superior wage, he at
least has a chance at sorting wheat from chaff. He will
certainly draw both: many will seek him out, but the superior
workers will undoubtedly be among them. They wouldn't work for

less. So, whatever else, average productivity will be higher.

The third model involves imperfect observability of on-the-
job performance and so moral hazard. Workers, it is assumed,
will shirk when not being watched. Perhaps it is scarcely
possible to watch them in the appropriate sense. Can paying them
wages above the market-clearing level induce them to refrain from
shirking? One can write down a model in which the answer is
yes.'® What is going on is roughly that the supra-competitive
wage makes the worker, at the margin, distinctly not indifferent
between the job and the alternatives.'' There are rents to being
employed: being fired is a real (utility-)threat to him. So he
behaves himself.'? Self-supervision substitutes for external

supervision through the higher wages.

? See Weiss (1980), or Nalebuff and Stiglitz (1982).

' See Shapiro and Stiglitz (1984) or Bulow and Summers (1986).
1 More formally, the constraint facing the firm that it provide
workers with a reservation utility does not bind. This is
particularly clear in the model of Eaton and White (1983).

'?2 Part of what makes this model go is the way employers are
restricted to extremely simple financial relations which the
employees--no bonding, no complex compensation schemes. On this
see Carmichael (1985) and Shapiro and Stiglitz (1985). Again,
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It is interesting to learn that internally consistent
stories along such lines can be articulated, but the practical
question, of course, is the quite different one of whether any of
them fit the facts. Are these a useful addition to the corpus of
models of wage determination? Very recently, researchers have
begun to look for evidence that efficiency wage considerations--
rather than compensating differences or any of the other
explanations traditional in contemporary labor economics--are
important features in wage determination. I should say briefly

what they have found.

Two such papers have been widely circulated during the past
year, one by Dickens and Katz (1986) and the other by Krueger and
Summers (1986).'* Each considers the inter-industry structure of
wages as reported in the CPS tape in order to discriminate
amongst alternative (broad) theories of wage determination. Each
finds the conventional neoclassical story inadequate to their
data. Efficiency wage theories--as a class--appear to do better,

even if (Dickens and Katz) falling short of explaining everything

——— . - —— - - -

with richer choice sets, the desirability of supra-competitive
wage offers may be modulated or diffused away entirely.

1% There is also a typescript by Jonathan Leonard (1986) in which
he tests the shirking and labor turnover theories against some
recent firm-level data from California high-tech firms. But this
paper shares the problems of the old empirical production
function literature: it has (unacknowledged) difficulties
distinguishing expansion paths from shifts along a frontier in
the data. Part of the appeal of the Ford case is that it is
clearer what is going on there.
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in this aqgregate data set.!* Krueger and Summers find, in
particular, that there is an inverse relationship between wage
premia and turnover, effort, and the level of job discretion. It
is not, on the other hand, at all clear from what they find that

the premia are buying an efficient amount of these.

This is certainly intriguing. But it is hardly conclusive.
It is difficult to know what to make of the findings which worry
Dickens and Katz given the level of aggregation in their data.'®
And the Krueger and Summers results just mentioned would be more

persuasive as an explanation if the link to production

14 Their troubling finding is a strong industry effect: premia
for blue collar workers would seem from their data to go together
with premia for steno pool members and executives. This is
certainly not a necessary implication of any of the standard
efficiency wage theories. Dickens and Katz think it an
inconsistency and see it as evidence in favor of one foru of
rent-sharing explanation--the strike-threat. (Though this is
odd: the strike-threat model they have in mind, Dickens (19%%),
implies--pace Dickens’'s dictum on his p. 24--that one should
expect a high correlation across occupations within an industry
only if all jobs within it pose roughly equal threats to the
generation of profits. That cannot be very general. But note
the parenthetic remark in footnote 83 below and bear in mind in
Section 9 below that the five-dollar day ccvered the whole of the
productive workforce but none of the office employees.)

I think there are inferential problems with interpreting their
evidence as strongly as they do, regardless of where the truth
lies. See the next footnote.

' There are two potential problems here. The first concerns
horizontal aggregation. Different firms may sell the same sort
of output but have production processes with very different
skill- and discretion-requirements. The second concerns vertical
aggregation within firms. It may well be true that in some lines
of work almost all jobs are quite routinized while in others
every detail of the organization is keyed to the idiosyncrasies
of individual customers. I know of no empirical work on the
prevalence of such extremes cases and or the dominance of
homogenized mixtures.
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technologies and organizational strategies were less blurred by
heterogeneity in the data set. It seems that confidently saying
whether something is going on--and if so, what in particular--
will require finer, less aggregated data to start with. 'This
sort of investigation would be useful from a normative
perspective as well. The different theories yield up quite
different comparative statics properties and so different policy
implications. The differences in the theories are really
differences in imputed circumstances of firms. One would need to

look at firms to learn what to do.

Can one point to experiences of particular firms which can
be explained by the well-known efficiency wage theories? Or does
firm-level data suggest the choice is really between some species
of rent-sharing on the one hand and firms simply not maximizing
profits on the other? If that really is the choice, is there any

positive evidence urging rent-sharing in aid of profits?

American industrial history does seem to offer up one
obvious incident for examination at such a detailed level. This

is the five-dollar day episode at Ford.
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3. The conventional narrative

The conventional exposition goes something ike this.

Henry Ford, working alone, made his first working prototype
in 1899, He sought backers and first established his company in
1903. Early in 1908 he settled on both the design for the Model
T and the idea of producing nothing else. By 1914, Ford found
that he had solved one important and outstanding problem in
automobile production. 1t seemed, however, that in doing so he

had turned up another which remained troublingly unresolved.

The one he had solved was that of finding a design

philosophy and factory technology appropriate to true mass

production. The philosophy in force from 1908--but said to have

been articulated long before--was this.

The way to make automobiles is to make one
automobile like another automobile, to make them all
alike, to make them come through the factory just
alike--just like one pin is like another pin when it
comes from the pin factory and one match is like
another match when it comes from the match factory.'®

. e - e e - e

'* Ford quoted in Chandler, ed. (1964), p. 28,
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By 1914 his engineers had, in effect, developed the techniques
required. The power of their solution circa 1914 amazed
contemporaries, though the scale of it was as nothing to what was
coming. In 1908, Ford had been one auto-maker among many.
Between 1909, when Model T production really started, and 1914,
when the new system was essentially perfected, Ford's output
increased nearly twenty-five-fold.'’ There was no remotely
comparable change in the output of the other manufacturers.
Tables 1 and 2 illustrate. He left his competitors standing in

the shade.

The scale was unprecedented. Collier’ s wrote thus.

The Ford plant is so gigantic that there is no use
in wasting words trying to describe its vastness; [it
is]) so full of people, all of them working for Ford,
that a thousand more or less would make no difference
to the look of things.'®

Writing about the plant in 1913, the industrial journalist Fred
Colvin tried to convey to the readers of the American Machinist
the immense scope of the operation. Output numbers, he
suspected, conveyed little. He thought the inputs might make

more of an impression.

-~ e e - - - e e

'7 Ford moved production into the Highland Park plant in 1910.

In 1915, the land for the River Rouge plant had been purchased
but the factory itself had not yet been built. So the great bulk
of this increase took place in the frequently reorganized but
never expanded Highland Park facility.

' Street (1914), p. 24.
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Table 1: Annual production figures for Ford, Detroit,
and the industry as a whole 1908-1915

Ford Detroit (=000) Industry
1908 6 398 18 000 55 062
1909 10 607 46 000 116 680
1910 18 664 114 000 168 336
1911 34 528 130 000 175 472
1912 78 440 150 000 299 560
1913 168 220 283 000 316 780
1914 248 307 330 000 584 405
1915 308213 455 000 584 405

Source: "Annual Production of Motor Vehicles," Ford Archives
Accession 96, Box 10, for the Ford and industry figures;
Burton et al., Vol. I, p. 570 for the city figures. It is not
difficult to find higher figures for Ford from other
apparently reliable sources. I have not found parallel series
for either of the other two along with them, however, and so
for purposes of this comparison I have stuck to these.



32

Table 2: Output of some other contemporary producers

Year Olds Cadillac Buick Chevrolet
1903 4 000 2 497 6

1904 5 508 2 457 37

1905 6 300 3 942 750

1906 1 600 3 559 1 400

1907 1 200 2 884 4 641

1908 1 055 2 377 8 820

1909 6 575 7 868 14 606

1910 1 850 10 039 30 525

1911 1 230 10 071 13 389

1912 1 075 12 708 19 812 2 999
1913 1 175 17 284 26 666 5 987
1914 1 400 7 818 32 &89 5 005
1915 7 696 20 404 43 946 13 292
1916 10 507 16 323 124 834 62 898
1917 22 613 19 759 115 176 110 839

Despite the uncertainty mentioned in the note to the previous
Table, the comparison is quite clear: Ford was producing on an
enormously larger scale than these, almost all of his competitors
noted for efficient manufacturing. (Olds and Cadillac were
earlier experimenters with interchangeable parts, Buick with
optimized shop floor organization.)

On Chevrolet s Great Leap Forward, see the story about Durant
in footnote 145 below.

Source: Heasley, pp. 87, 126, 105, and 117.
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1,000,000 lamps; 800,000 wheels and tires; 90,000
tons of steel; leather from 400,000 cattle and
6,000,000 pounds of hair for the seats and backs;
nearly 2,000,000 square feet of glass for the
windshields ....'°

But even this was hard to grasp directly. "[O]lne day’'s shipment
alone," he concluded, in terms the reader can see and practically
feel, "leaving the factory a half a mile a part, would reach from

Detroit to New York City." Ford's daily output compared

favorably with the annual production of many competitors. The

flow of cars was just spectacular.

Ford's other innovation looked, alas, equally dramatic.
Turnover was high in Detroit metalworking in those boom years for
the trade.?°® ?*? An annual rate of 200 percent was far from
anomalous in the auto plants.?? But in 1913 Ford had a rate of

370 percent.?® To keep the work force at the desired level of

- e wm m om  m  m ee w———

'* Colvin (1913), p. 757.

3° On the tight local labor market, see Nevins, op. cit., p. 517,
See also Sward (1948), p. 48. Also see the sources cited in
Section 7 below.

' For a sense of context, the 1913/1914 general industrial
sample (84 establishments in 10 industries) of Brissenden and
Frankel (1920), p. 43, shows an overall average turnover rate of
93 percent per annum. The average is 156 percent in the
subsample of 15 automobile and automobile parts plants.

72 gSlichter (1921), p. 33. See also Meyer, op. cit., p. 83, and
the sources cited there.

23 Slichter, op. cit., p. 244. A judicious choice of period can
even put the number a little above 400 percent.
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something more than 13,500 that year, they had to hire 50,448.%**
Lee later remarked that they were hiring "from forty to sixty

percent of the workforce each month" just to maintain numbers.?®

So the system had been demonstrated: the production process
worked. Its scale economies were there for the reaping, as
market demand for the Model T then seemed to be insatiable. But

the laborers were, in effect, deserting. Sward writes that

... their ranks almost literally fell apart [and]
the Company ... found it next to impossible to keep its
workforce intact, let alone to expand it L2

And Ford was thinking--eventually even talking to reporters--

about expanding by nearly 5000 men.

The company’'s first response, in October, 1913, was prompted
by some thoughtful research by the manager most involved with

personel, John R. Lee. The change involved re-evaluation of job

- m . - om e - w g - o -

2¢ Here is some typical detail. In March, 1913, 1276 men were
fired and the other 84 percent of those leaving either gave
notice (876) or just walked (5156). Absenteeism that year
avaraged 10.5 percent of the workforce. On all of these, see
Tables 3 and 4. The state of the relevant local local labor
market was commonly said to be such that those who quit as of the
morning could be employed elsewhere by lunchtime. (See, e.qg.,
Levin, p. 75). I should note that other sources on annual
turnover give slightly different numbers than the ones cited in
the text, though to no different effect. I use Slichter’s
because his study seems to me, and appears to have seemed to
contemporaries, the most careful,.

t Lee (1916), p. 308.

3¢ Sward, op. cit., pp. 48-49.
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Table 3: Separations from_the Ford Motor Company:
Selected months 1912-1914

Month Five-day men Discharges Quits
December 1912 3 594 176 386
March 1913 5 156 1 276 870
October 191173 322 137 326
March 1914 166 166 115

Source: Abell, (1914a), p. 49, and Ford, (1916), p. 7628.
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Table 4: Annual data on Ford separations 1913-1914

1913
Average Force 13 623
employed
Total leaving 50 448
Turnover rate 370 %
Resignations 39 575
Lay-offs 2 383
Discharges 8 490

Source: Slichter (1921), p. 244.

1914

12 115

6 508

54 9

5 199

385

926

1915

18 028

2 931

16 %

2 871

23

27
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compensation and rationalization of the pay structure and hiring
procedures.?’ These measures (commonly known at the Lee Reforms)
had the effect of taking power from the foreman and, generally,
bureaucratizing employment relations.?® There was also an across-
the-board pay rise of about 15 percent. This last brought wages
for any particular job roughly up to the going rates.?® But none
of this helped much--turnover plunged in October but swelled
again throughout late 1913.°° The company announced a 10 percent
bonus to three-year men at the end of December. One sees the
situation vividly in the information that only some 640 of the
then 15,000 employees qualified.®' The next few days brought

dramatic events.

- v - - - - - -

27 "Ford Auto Workers Get Raise in Pay" Detroit Tribune, October
12, 1913, p. 11. For the pay structure, see Table 5.

28 Theretofore, when men were needed the relevant foreman simply
went to the factory gate and chose someone from the morning’s
crowd. There was real patronage power in this since the foreman
had great and unsupervised control over compensation, work pace
and conditions, and so forth. The patronage power was apparently
quite often abused. Men in need would paint the houses or cut
the lawns of some foremen to get into or remain in his good
favor. Sometimes, indeed, it seems to have been simpler just to
offer kickbacks. On all of this, see Barnard (1983), p. 26.

% So says O'Connor, a foreman at the time, on p. 29 of his
Reminiscences. The company, on the other hand, congratulated
itself on paying a small premium. The plant was on the outskirts
of Detroit, and perhaps what was premium to the company was
carfare to its workforce. My impression is that the
bureaucratization seemed to all parties the more important
development.

*° For October, 1913, see Table 3 above. For the
characterization of the remainder of the fourth quarter, see
Hounshell (1984), p. 258. Maddeningly, no proper time series of
monthly data seems to have survived.

*! Ford Motor Company Directors’ Minutes, December 31, 1913.
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Table 5: Pay scales under the October 1913 Lee Reforms

Skill rating Hourly pay Daily
A-XX .65 $5.85
-X .54 5.40
-1 .54 4.86
-2 .48 4.32
-3 .43 3.87
B-Service .43 3.87
-1 .38 3.42
-2 .34 3.06
-3 .30 2.70
C-Service .38 3.42
-1 .34 3.06
-2 .30 2.70
-3 .26 2.34
D-1 .34 3.06
-2 .30 2.70
-3 .26 2.34
E .26 2.34
Special .23 2.07
Key: A: Mechanics and sub-foremen l: First-class worker
B: Skilled operators 2: Men of average ability
C: Operators 3: Beginners
D: Helpers

E: Laborers

Source: Emmet (1916), p. 95.
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In the course of solving the technological problem, Ford had
become an extraordinarily wealthy and powerful man., In 1914 he
owned 58.5 percent of the company. So he could do what he liked
with his substantial personal capital and, more to the point,
with the enormous and unprecedented income streams the company
was producing.®? He decided to cope with the second problem--or
whatever lay behind it--with the five-dollar day scheme, a

radical change in his workers’ compensation.®?

The scheme had several components. Total pay was to rise--
roughly to double.®* The factory hands had been being paid $2.34
a day. That total was to be increased to $5.00 and the hours
worked for it were to be reduced from 9 to 8. The degree of
formality in the employment relation--of governance by rules,
with appeal to impersonal tribunals and a Transfer Department

open to the discontented--was to increase even further. All but

- wm o~ em o e o om o - -

*3 The constraint on his control over the income which came in
1919, in Dodge v. Ford (204 Michigan 450ff.), was still some time
in the future. For a clear discussion of that famous case, see
Clark (1986), pp. 602-604. Also see the next footnote.

3 As a sidelight on the lawsuit mentioned in the previous
footnote, the actual setting of the five-dollar wage is an
excellent example of the autonomy with which Ford might exercise
control. He was resolved on raising workers’' incomes. How much?
demanded his manager and fellow shareholder Couzens. Ford
considered some alternatives. Four dollars a day, he proposed,
Couzens was outraged. The outrage was expressed as a taunting
dare--if a man they then paid $2.34 was worth $4.00, then why not
$4.50? Why not $5.00? Why not indeed, said Ford, and ordered a
press release prepared. (See, e.g., Hounshell, op. cit., p.
258.) This wage rise committed at a stroke half the expected
profits for the coming year.

** For the particulars of pay, see Table 6.
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Table 6: The five-dollar day across skill grades

(

Mechanics
and sub-foremen 4.
Skilled operators 3
Operators 2,
Helpers 2,
Laborers 2.

(1) Pre-five-dollar day wage share

(ii) Five-dollar day wage share

(1ii) Total compensation under five-dollar day scheme

i)

32

.06

70

70

34

(ii)

(iii)

6.25

5.25

5.25

(iv) Percentage of (1ii) which is profit share

Source: Emmet (1916), pp. 95 and 97.

(iv)

28.1

59.9

72.7

72.7

83.8
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about 10 percent of the employees--those excluded were, in
effects, those 21 and younger--were expected to received these
benefits, subject only to confirmation that they were leading
reasonably undissolute lives.®*® *® The package was described as
profit-sharing, to leave the company room for maneuver if they
had second thoughts.®’ But this description seems to have meant
more to business men and socialist journalists than to working
men. Working inen, in Detroit and elsewhere, seem to have noticed
little but the proposed income. The cartoon which is the

frontispiece to this manuscript displays one popular impression.

Turnover rates fell precipitously. Vast queues of job
seekers formed promptly at the factory gates. Productivity--so
crude annual averages suggest--leaped ahead nearly 70 percent.
(See Table 7.) The story usually ends here, or abandons economic
questions for the more colorful ground of working men’s culture

and the company’s character investigations.

- - — =t = . o —— - -

38 For more on these "investigations", see Section 10 below.

3¢ To begin with, the company witheld the premia until the worker
was investigated and then paid out the arrears. Later in the
year the company began requiring a six-month probationary period
before any premia began accruing. See Section 6 below and, for
the reaction of one of the workers, the long quotation from
Charles Madison (1980/81) in Section 8.

7 For the full text of the announcement, see Appendix I.
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Table 7: Crude statistics on Ford worker productivity 1909-1914

Year Output Av. Workmen Productivity Productivity
Index
(1909=100)
1909 10 607 1 655 6.41 100
1910 18 664 2 773 6.73 105
1911 34 528 3 976 8.68 135
1912 78 440 6 867 11.42 178
1913 168 220 14 366 11.70 182
1914 248 307 12 880 19.28 301

In 1909 and 1910 the Flanders system (on which see Section 5
below) was becoming routine. Production moved to the Highland
Park plant in 1910 and, as time passed, fuller and fuller
advantage of American System production (do.) and the plant’'s
particular opportunities was taken. The moving assembly line
system--the quintessence of these two together--began being
established in an integrated way in the winter of 1913-1914.

Source: Annual output figures come from Table 1. The average
numbers of men on roll comes from Nevins (1954), p. 648
(quoting from papers in evidence for the Additional Tax Case
on file in the Ford Archives).
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4. The up-to-date economist’'s questions

Putting the wage rise and the idea of market equilibrium at
the center of attention, three questions arise. Was there excess
supply of labor at the new wage? If so, did such a supra-
competitive wage raise productivity? Did it raise profits to a
maximum? An affirmative answer to all three is required by (any

strict version of) efficiency wage theory.

Evidence that there was excess supply of labor is anecdotal
but appears overwhelmingly clear. Contemporary accounts are
particularly vivid on the subject of the queues.'® These formed
shortly after the announcement and were, at least to begin with,
of dramatic length (on geveral days the numbers were widely

estimated at over 10,000) and tenacity.'® The volume of

- .- e - -

3 The Detroit papers had more pictures. But the New York Times
coverage was comparably detailed. See, especially "Job Seekers
Riot, Storm Ford Plant," New York Times, January 13, 1914, p. 2.
As a sidelight on how well-known the events at Ford were, I note
that this piece was one of no less than thirty articles,
editorials, and letters the Times published about Ford and the
Ford Motor Company between January 6th and 28th.

'* For more on the drama, see the photograph accompanying the
PDetroit News article on the front page of the January 6th issue
("Ten Thousand Men in Battle for Jobs at the Ford Motor
Company"). The reference to tenacity concerns conditions on the
queue. Men sometimes waited outdoors all night in the coldest
part of a Michigan winter. When the Ford authorities wanted the
job-seekers driven away, clubs and firehoses--indeed, firehoses
in temperatures which even by day got only barely above zero--
were required. See the page 1 stories in the Detroit News for
January 7th ("Ford Plant to use Snell Farm to Employ Help .
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correspondence coming to the head of Ford's Employment also
jumped. "From this time on," records the Reminiscences of the

Employment Office clerk, "I received more mail than the President

of the United States ...."*° "It rained letters; it poured
letters. Letters came by dozens, by grosses, by hundreds, ... by
thousands."*! Fourteen thousand were said to have arrived by

January 12.*? The company employed 13,751 at the time.*® **

The evidence for the five-dollar day raising productivity is
a little more elusive. The numbers in Table 7 are indeed very
impressive. But p.ecisely what they illustrate is, on the other

hand, much less clear.

This evidence is crude in two distinct senses. It leaves
out information one would like to know, e.g. the particulars of
input quantities and costs. And it could well include

information which doesn’t belong i.e. through failing to filter

- wm e . - .o

Police Use Clubs to Beat Back Mob") and 12th ("Mob of 10,000
Riots at Ford Plant Doors: Job Seekers Dispersed Only by
Drenching with Ice-Cold Water: Officer Knocked Down and Is
Rescued with Difficulty").

*° Bondie, Reminiscences, p. 11.

41 rretters! Letters!! Letters!!! Recent Announcement of Profit-
sharing Caused Big Influx of Mail," 8 Ford Times (1914), p. 253.
¢2 vlcy Fire Hose Deluge Stops ... Riotous Rush for Ford Jobs,"

Detroit Journal, January 12, 1914, p. 1.

*3 Ledger sheets entitled "Model T Production Statistics",
(monthly, 1909-1919) in Ford Archives Acression 922. (The
monthly tally sheets which this summarizes appear to be those in
Ford Industrial Archives Accession AR-65-106, Box 1.)

*¢ Interestingly, some of the subsequent correspondence seems to
have been prepared by professionals. By the following year, the
company had discovered that some people were charging $0.50 to
$1.00 a letter for writing out a fluent application. (See the
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out the effects of contemporary but unrelated changes (in
physical capital and in the logistical organization of inputs)
which might have affected overall productivity quite independent
of what was happening to the input of labor effort, Clearly
something was going on here. But precisely what, and how much of

it, is difficult to discern immediately.

Extremely detailed cost data survives from December, 1913,
and then monthly from March, 1914. I display five observations
in Table 8. They show total costs for the chassis, including the
new wage and allocated overhead, actually declining over the year
starting December, 1913. (The Table s text gives further

analysis. See also Table 9.)

It is possible to get closer to a real time series and
significance testing with somewhat coarser data. Raff and
Summers, drawing on the plant records cited in footnote 43 above,
regressed the log of productivity (represented alternatively
using total labor hours and only production labor hours in the
denominator) on seasonal dummies, a time trend, and, alternately,

dummies for 1914 and 1914-1915.** The results’ highlights are

- - e e —— -

memorandum to J.R. Lee from H.R. Hartman dated 4/30/15 in Ford
Archives Accession 940, Box 16.) This in itself suggests excess
supply of labor at the quoted wage.

** The real value of the compensation started changing
significantly in 1916, whence these dummies. On this see section
10 below.
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Table 8: Cost breakdowns for the Model T chassis 1913-1915

Month Materials Labor Overhead
December 1913 122.23 17.03 22,66
March 1914 105.07 23.54 31.40
June 1914 106.29 26.18 34.94
September 1914 94.69 25.86 34.54
December 1914 99.28 24.39 32,52

Overhead costs were rising due to the investments in dedicated
capital which made mass production possible. (See Hounshell
passim.) Materials costs were falling due to the application of
mass production methods. (See Abell (1914b), p. 308. There was
also direct backward integration.) The unit cost of labor did
rise sharply, due to the wage increase. But the unit cost of
output fell overall.

The overhead calculation in these accounts do not appear to
distinguish current from capital spending. I would expect the
figures for overheads to fall ceteris paribus in 1915 as the
dedication grew substantially complete. My hypothesis in section
10 suggests that the labor figures ought to fall as well. These
data exist and will be incorporated here and commented on in the
appropriate place in the next revision of this manuscript.

Source: Ford Archives Accession 125 (Model T Cost Books)
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Table 9: Investment in productive capital
in the Highland Park Assembly Line and Cylinder Block
Departments: 1919 and 1922

Department 1919 1922
Assembly line 3 490 38 832
Cylinder block 658 341 1 176 155

The assembly line itself was mechanically simple and
relatively quite inexpensive.

Source: Lewchuk (1985), p. 90 (quoting the 1919 Departmental
Appraisals in Accession 73 and the February 1922 Highland Park
Plant Accounts in Accession 571.)
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shown in Table 10.** They show a productivity increment of
between 40 and 70 percent to be attributable to the five-dollar
day. This seems substantial, particularly as these percentages
take no measure of the increased share of value added being

generated within the plant.

Another way of getting at the effect of the change on
productivity is to consider output prices. 1If the wage rise
represented a substantial increase in unit costs, one would
expect to see it accompanied by rising output prices and falling
profits. Just the opposite occurred. (See Tables 11 and 12.)
Profits (measured either in real or in nominal terms) rose
healthily in 1914 and again in 1915.*’ Output prices continued

their steady decline.

Thusfar, then, the situation sounds very much like
conventional efficiency wage theory at work. Certainly the
canonical consequences are present. But were they caused in the

right way?

The individual theories are in principle testable. If one

knew enough about training costs, for example, one could

*¢ Data were monthly running 1912-1918. Full details and
printouts are available from the author.

47 Readers will notice that these increments are smaller than the
ones which preceded them. An explanation as to why this should
be so will emerge from sections 5 and 9. Their relative size
has, of course, nothing to say about whether the 1914 measures
were profit-maximizing at the margin.
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Table 10: Productivity regression highlights

Time period Log of output Log of output
for dummy per production per total
workers workers
1914 .655 .528
(.164) (.177)
1914-1915 .530 .414
(.155) (.166)

Estimates are based on regression equations including seasonal
dummies and a time trend. The data (monthly) run 1912-1918. The
figures in parentheses are standard errors.

Source for regression data: Ford Archives Accession 922,
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Table 11: Output prices 1911-1916

Announcement date Model T Touring Car price
October 1, 1910 $ 780.00
" 1911 690.00
" 1912 600.00
August 1, 1913 550.00
" 1914 490.00
" 1915 440.00

Source: Nevins, pp. 646-647 (citing Ford Times files).
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Table 12: Ford Motor Company net income 1910-1915

Nominal $ $ 1910
1910 4 163 451 4 163 451
1911 7 338 588 7 413 464
1912 13 542 678 13 139 301
1913 27 087 204 26 452 347
1914 31 757 769 30 419 318
1915 40 307 167 36 901 187

Source: Nevins (1954), p. 647, quoting Ford Archives’ Martindale
Papers. (The 1914 and 1915 figures have been adjusted to put
them, like the others, on a calendar year basis.) The real
values have been calculated using the GNP deflator from U.S.
Department of Commerce (1975), p. 224.
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calculate the value of a given fall in turnover rates. The value
of the historic fall could be compared with the change in
compensation. Similarly, to choose another example, one could in
principle test the shirking model. What happened to the quality
of production-line output with the wage-change (holding line
speed constant)?*® Productivity data in terms of men and cars
per year over any extended period would be far too coarse to
reveal much. But there might be more to tell here. For example,
the shirking story suggests cuts in supervisory intensity
accompanying--though, as a practical matter, perhaps only after a
prudent interval--the wage rises. In cross-section, high wages
ought to go along with production processes in which monitoring
is relatively more difficult. 1If the data goes against these,
the best that can be said is that advocates of the shirking model

have some explaining still to do. And so on.

Not all the data such schemes require has survived, but a
good deal has. I explore that data and draw out implications
below. In exploring it, the reader might keep in mind that the
point of the efficiency wage theories is not that within some
wage range wage rises elicit disproportionate productivity rises
but rather that this happens when the wage rises and all else is
constant. If wages rise at the same time that work content is

changed, it is a different job which is being offered, and

- - — - -~ ——— ———

*® See Matthewson (1929), pp. 125-126.
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perhaps one which is harder to assess ex ante. This observation
suggests that the dramatic turnover and putative 'soldiering’ may
not have been the whole story--indeed may have been more symptom
than problem. It urges curiosity about what other important
changes may have been going on in and around the Highland Park
plant during and before the time of the five-dollar day. I turn

next to one obvious candidate.
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5. 1Inside the factory

Something else was indeed going on in this period in
Highland Park. Ford’'s engineers had long been hard at work
moving the firm towards continuous process production, an effort
which culminated in the thoroughgoing use of American System
production of parts and moving assembly line production.*® The
first steps of this can be discerned as early as late 1908. The
transition began in earnest in the spring of 1913, and in the
succeeding eighteen months the techniques seem to have been more

or less fully developed and deployed.

There were a number of stages in this evolution of
production technology, each carrying with it a change in the

experience of work and so a change in both the understanding of

*% On the American System, see Hounshell, op. cit., passim.
Loosely, it means using dedicated machine tools and mechanical
aids (jigs, fixtures) for holding the work materials in them to
produce very nearly identical, and so interchangeable, parts.
‘Dedicated’ means 'designed to perform a single task, possibly on
parts of only a single set of specifications’. The contrast here
is to "general purpose’ machines which could be used for any of a
wide variety of tasks so long as the operator was sufficiently
skillful. It was the American System, rather than moving
assembly lines per se, which made mass production possible. See,
e.g., Wollering, Reminiscences, p. 15. The Ford development of
the American System attracted professional attention long before
the moving assembly lines. Abell (1912) is the second article in
a series about Highland Park production.
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work--the meaning to the worker--and the amount of effort

required.

Production in the earliest years of the industry had two
salient characteristics, both rather in the image of the building
of prototypes. The skilled workers had to be excellent all-
around machinists. Almost all of the component parts were made by
suppliers, but the tolerances were generally very far from exact
and a great deal of reaming, filing, hammering, and general
fitting was required to get the car together and working
properly. Second, the shops were generally organized grouping
all machines of any particular type together in a single place.®®
Men had to move around to get to the tools, and the parts they
were working on had to be moved as well. It was possible to
produce on a considerable scale under these circumstances--in
1905, the 0lds factory produced over 6000 vehicles, occasionally
getting out as many as 40 cars in one day, though it seems to
have been the marvel of the industry for this feat--but further
expansion seem to require new methods rather than just more

space.®! Thus Sward writes that

. when the company brought out the Model T in
1908, its assembly methods were much the same as they
had been [when working in a] carpenter’s shed five
years earlier .... [T]he process of putting an

50 These tools would still have been general purpose machines.
81 On Olds output, see Epstein (1928), p. 37.
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automobile together ... revolved around the versatile
mechanic, who moved around in order to do his work ...
[A]ssemblers were ... all-around men.®?

It was just as in Ford’s inventing days. Why should it have been
any different? The tools were ordinary mechanic’s tools, the

workspace just a larger version of his shop.

In September of 1908, with demand heavy and the shopfloor
visibly chaotic, Ford hired a well-known efficiency expert named
Walter Flanders with the assignment of getting 10,000 cars out of
the factory in the succeeding twelve months.®® He did it, mainly
through the innovation of organizing tool placement to go along
with the production process of Ford’'s car.®* On the other hand,
the work was still highly skilled and the division of labor
coarse. This was so partly because the imprecision with which

the parts were still made would not support anything more

routinized.®*® The demands on the skill and judgment of the

—— i ——— o vt - —— o o~ —

52 gSward, op. cit., p. 32.

82 There is some dispute about Flanders's dates with the company
and about the details of the story in this sentence. Compare,
e.g., Nevins, op. cit., p. 334ff (or Sward, op. cit., p. 32,
citing Avery) with Hounshell, op. cit., pp. 220-221. There is,
however, no doubt about the story’s drift, nor about its import
i.e. the particulars of Flanders's influence. See, e.g., Seltzer
(1928), p. 95.

§4 He knew about the American System but does not seem to have
stayed long enough to do much about it for Ford. See Hounshell,
op. cit., p. 226.

86 Thus a Michigan State Department of Labor survey in 1910
discovered that the industry’s employment was 75 percent in
skilled jobs. See the Department’s [28th] Annual Report for
1910, pp. 475-476.
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assemblers this involved brought with them much scope for

variation in the pace of each assembler’'s output,.

Around 1910, Ford’'s engineers began redesigning their
manufacturing operation in a really thoroughgoing way. This
effort had two distinct parts, the force of which together was to
do away almost entirely with this artisanal independence. First,
the engineers tried to bring to auto production the American
system of standardizecl, interchangeable parts originally
developed in the Federal armories. (The Army had wanted
interchangeable parts so as to be able to scavenge in the field.
Ford wanted interchangeable parts so as to have no need of highly
skilled fitters.) This sort of production of parts identical
down to extremely small tolerances often required developing new
techniques and tools as well as new conventions of work. What
was not already available seems to have been invented--by a corps
of talented and soon renowned Ford engineers--as required. The
second sort of innovation was bringing the work to the men rather
than vice versa. This began with a spatial reorganization of the
workspace and gravity slides to aid progressive assembly of
relatively small components and sub-components. These
fragmentary and wholly unmechanized schemes radically improved
productivity in the shops in which they were tried, and the
engineers were soon on the hunt for better ways to exploit the
basic idea. Their attempts moved from having the workmen push
the work-in-progress along a track to the different work stations

through crude mechanical devices to pull the work-in progress
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along, the workmen walking along beside, to the now familiar
scheme of stationary workmen and mechanically moved work-in-

progress.®*® *’

The gains in throughput were enormous. The first line was
for magneto assembly. The time input for each started at twenty
man-minutes. The first line dropped it to thirteen. After
raising the height of the line, installing a continuous chain to
do the moving, and extended tinkering with the exact number of

workers, the time was whittled down to five.®"

For a considerable period these experiments went on only
with the assembly of components. When the technique was
eventually tried on the car’'s final assembly, the need for
regularity and co-ordination in absolutely all the subsidiary
processes became unavoidably clear. But given careful planning,
the technique would certainly tork. The only real news in the
results of the first moving assembly line for the chassis--the

all but final stage--was exactly how low construction time per

unit could drop.

- — .

*¢ Conveyers had been used before this in the manufacture of
small products. But no one had tried before to use them for
anything so large, or complex, as an automobile. See Bornholt

Interview, p. 3.

*’ In all of this, the distances the work actually moved dropped
notably.

** Hounshell, op. cit., p. 248,
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Static assembly time was roughly twelve and a half man-
houra. Walking workers, with parts laid out for them as required
along the way, the cars being moved along by a windlass rope, got
this down to five hours and fifty minutes. The first pass at
stationary workers (but still with a relatively coarse division
of labor) got it to just under three. Making the division of
labor finer and lengthening the line got two hours thirty-eight.
An endless chain and tinkering with line speeds, the height of
the line, and the division of labor came next, all this, in the
words of one participant, "calling for patient timing and
rearranging until the flow of parts and the speed and intervals
along the assembly line meshed into a perfectly synchronized
operation."*® By late 1913, the technology was spreading fast
throughout the plant.®*® By the following April, chassis assembly
time was down to ninety-three minutes and three big lines,
installed before New Year 's, were in full and fully satisfactory
operation.*' Further work on sub-assemblies got this down, on an
experimental basis, to twenty-six and a half minutes by June and
July. Then came conveyor belts, and the thing was a bolted-down
institution. A year after the first moving line was installed,
all assembly operations in the plant had been organized on a line

basiasa. Even in the interim, one feels safe in surmising, demands

- e = e - e A -

t* Sorenson (1956), p. 131.

*° Bear in mind how this timing relates to that of the turnover
volumes: this is just the period when turnover, after its October
pause, took off again.

¢! Hounshell, op. cit,, p. 255, Sorenson, op. cit., p. 131.
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on that production work which was not strictly on a line basis
were nonetheless driven by the need to keep the line fed

smoothly.*?

The labor process at Ford was undergoing, in all of this,
two major changes. The balance of skill requirements needed from
the labor force was shifting radically. (See Table 13.) Those
whose whose work drew on the training of skilled workers--those
using the skills of trades which required apprenticeships--were a
fast shrinking part of the labor force and in the new regime were
much more commonly occupied making dies or other productinn
machinery than making cars.®' But what the statisticians counted
as unskilled work--moving and lifting, sweeping up, and the
like--was not greatly on the increase either. What was on the
increase was machine-minding and physical assembly on a
production line. The engineers had fragmented and routinized all
these jobs, made the jobs suitable for machines. The engineers
were not yet able to make such machines. But job content

suggested they might as well be.

- o .y .-

¢? See, @.g., Sorenson, op. cit., p. 125. See also the quotation
from Madison, op. cit., in Section 8 below and the text to
footnote 67 below.

¢* At the volumes in guestion, the general purpose machines could
be continuously employed at a single task. (See Babcock (1917),
p. 125.) But in those circumstances, it was cheaper to use a
single-purpose machine and the less expensive labor required to
run it.
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Table 13: Skill mix of jobs
in the Detroit metal trades and at Ford:

1891-1917
Detroit metal FMC: FMC: FMC:
trades: 1891 1910 1913 1917
Skilled workers 39.8 31.8 28
21.6
Semi-skilled workers 30.6 29.5 51
62.0
Unskilled workers 29.6 38.6 21 16.4

Source: Gordon, Edwards, and Reich (1982), p. 133 (summarizing--
more neatly--other published data).
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In machining operations, the design of machine tools
made all work basically similar. The worker inserted a
piece in the machine, threw a switch, and removed it.
The work task and routine involved little thought or
judgement, simply the rapid repetition of the same
operation. Moreover, if he changed machines, he might
have to relearn how to locate a piece, but his routine
would quickly become monotonous. In assembly
operations, the subdivision of labor and the mechanical
movement of materials created similar conditions. In
both instances, work lost its mental content and became
a purely manual activity. The traditional notion of
skill contained an intellectual element. The worker
needed thought and judgement to perform his varied
tasks. Now, skill in work required only physical
attributes.*®*

Arnold and Faurote wrote:

As to machinists, old-time all-around men, perish
the thought! The Ford Company has no use for
experience, in the working ranks, in any way. It
desires and prefers machine-tool operators who have
nothing to unlearn, who have no theories of correct
surface speeds for finishing, and will simple do what
they are told to do, over and over again, from bell-
time to bell-time.*®*®

The second major change concerned the pace of repetition.
This has two distinct aspects. As the operations of assembly
become more routinized, they also became more regimented. "The
co-ordinating [sequential] flow of work made virtually all the

processes technically inter-related."®*® Ford later wrote

e em am - - om . o e

¢ Meyer, op. cit., p. 36.
¢ Arnold and Faurote (1915), pp. 41-42.
¢ Lazonick (1983), p. 122.
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"[Our) organization is so highly specialized and one
part is so dependent upon another that we could not for
a moment consider allowing men to have their own way.
Without the most rigid discipline we would have the
utmost chaos."*®’
And the pace was increased. Chart 1 plots a three-month moving
average of throughput rates. There is a pronounced seasonal

pattern, but equally pronounced is the steady march upwards of

the whole.

This increased intensity of factor utilization had the
natural consequences. "[Unit] costs fell two-thirds in a single
period of six months, with the same machines, the same small
tools, the same men--seemingly nothing to decrease labor
costs."®® Ford said that people just spent less time walking--
and standing--around. As with many of his public utterances,
this seems true but only part of the story--the earliest
efficiency wage theorists would have said the workers spent less
time recuperating from bursts of exertion. Whichever, the pace
and timing of effort now lay neither with them nor with the
foremen but rather with the management. The usual phrase, half

metaphor and half literal, is that work became machine-driven.®®

¢7 Ford (1922), p. 111.

% Lewchuk (1985), quoting a flier advertising Ford Methods and
Ford Shops from the Detroit Public Library Archives. Even if the
quote involves some exaggeration, it makes the point,

¢® This suggests an interesting point about Taylorism (and brings
clearly into focus the utopian strain in Taylor’'s writings).
Taylor took production hardware as given and sought revisions in
labor practices and the organization of work. If only craftsmen
would yield up their work secrets and allow themselves to be
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Though time and motion studies may have been
employed in the set-up of the machines or the machine
process, the machine {itself] ultimately set the pace
of work at Ford, not a piece rate or an established

standard of a 'fair day’'s work’. This was the essence
of the assembly line and all the machinery that fed
it.’°

In Ford's pithier phrase, "We regulated the speed of the man by

72

the speed of the machine."’’®

directed by engineers and their work routinized--though still
done by their own hands--there would be much more enterprise
surplus to be shared round. Since the technocrat planners would
make sure the sharing was fair and involved no more than an
honest day s work, of course all the workers would want to
cooperate. The workers were suspicious; and they were, to
Taylor s surprise as well as frustration, extremely
uncooperative. (See Aitkin (1960), pp. 135-185.) At Ford, the
engineers took less for granted all ways round. They had a
product the specifications of whose parts were fixed to an
unprecedented degree. So they designed machines to perform most
of the in fact repetitive work, hired laborers to feed the
machines, and then ran the whole at the pace which suited not
flesh but metal. The outcome must have seemed worse than the
most extreme fears of Taylor’'s craftsmen.

70 Hounshell, op. cit., pp. 252-53. This does, of course, raise
the question of what determined the speed of the line. Was it
technical and logistical considerations alone? I suggest some
answers in Sections 7-10 below.

7! Ford (1931), p. 39.

72 Arthur Feiler, the editor of the Frankfurter Zeitung made a
trip to America post-World War I and wrote a book for Europeans
on what he saw. In a chapter called "The Conveyer System," he
writes thus (Feiler (1928), pp. 138-139).

In Ford's plant, wages are paid on a hourly basis and,
contrary to the practice in many branches of industry, piece
work has not been introduced. I asked an engineer in the
Ford plant how they managed without it. "Well," he answered
with a significant smile, "we have found a system which is
so stimulating to labor that we do not need piece work. We
have introduced piece work paid on the hourly basis, as it
were. You will understand what this is when you have gone
through the plant." And I did understand it after I had
seen the conveyor system at work.
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Perhaps this offered a temptation, perhaps merely an
opportunity. William Klann, the Highland Park head of Motor

Assembly recalled

Just keep [the men still and the work] moving all
the time. That is where we saved out time .... The
men didn’'t like it because they had to work harder.
The pieces were there [before them] and they didn‘'t
have time to walk back and take a rest in between.’?®

The workers certainly did claim they put out more effort, and
there can be no doubt they completed more work. The data of

Table 14, from which Chart 1 derived and which I will consider in

detail in Section 8 below, confirms this.

The co-ordination of material flows which this increase drew
on required considerable experience of planning. But the company
had plenty of that by this time, for even static assembly of
chassis in the numbers attained in the previous facility on
Piquette Avenue facility had required it. There rows of chassis
would be laid out, assembly gangs moving among them, parts
arriving at roughly the right time without causing counter-

productive clutter. A total of 600 workers were involved--500

P e e

’$ Klann, p. 52.
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assembling, 100 carrying parts.’* The building had not been a

large one.’®

It is worth noting in closing this discussion of the
underlying technology that the Highland Park routinization made
catching isolated stragglers easier. "The inefficient or
malingering worker ... did not have did not have the same
rhythmic movements as the other members of the shop."’® Neither
did the flow of his output. Inputs piled up at his work station.
"The supervisor could look down the line and tell at a glance
whether there was trouble and if so at what operation. Wherever
the stock backed up on a rollway was a troublespot."’’ A
contemporary noted, dryly, that "Substitutes were kept constantly
on hand, at the factory’'s expense, to meet all emergencies."’®
Every Ford worker was "perfectly aware that he [was] under
constant observation and that he [would] be admonished if he
[fell] behind the fast pace of the department," observed the
primly admiring Arnold and Faurote.’® One is not surprised to
read an industrial journalist conclude "There is mighty little
chance for the shirker to persist in the Ford plant even though

the entire force is paid on a daywork basis."®°®

- —— . —— - —

7* Hounshell, op. cit., pp. 249 and 374.

’® Ibid., p. 220.

’¢ Meyer, op. cit., p. 59.

’? Heliker, p. 85,

78 Martin (1915), p. 8. It would be interesting to learn more
about how surveillance, and inspection, were physically carried
out and how the system evolved or shifted.

7% Arnold and Faurote, op. cit., p. 247.

80 Porter (1917a), p. 644.
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6. Some provisional answers

What was really determining wages? A systematic approach to
the efficiency wage question is helpful here. Each of the
theories has, as has been noted, falsifiable implications which
can, in principle, be investigated. This section begins by
considering what the surviving evidence says about the turnover,

moral hazard, and adverse selection theories.

In the turnover model, labor becomes more productive by not
leaving (or, more precisely, by not dissipating the investment in
training). To rationalize Ford’s increased compensation on these
grounds, the company’s turnover costs have to fall by a
commensurate amount. One can assess the size of this fall in a

crude way by putting numbers to an expression for the user cost

of labor,

c =w + (i+4g)T.

Here w is the wage, i the relevant interest rate, g the turnover
rate, and T the training costs. The crucial question is whether
the decline in q associated with the five-dollar day made the

second term shrink enough to reduce, on balance. the total cost,.
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Since we have w on a daily basis, we want i and g stated
that way too. On a daily basis, any reasonable annual i is for
practical purposes zero. Putting the annual turnover rates for
1913 and 1914 (see Table 4) on a daily basis, we get a change of

q of 1.04 percent. All now turns on the size of T.

The subject of training costs and turnover was much
discussed throughout the decade in question.®' The most widely
cited quantitative study is that that of Magnus Alexander, a
General Electric executive. Writing for a trade journal in 1914,
he considered the matter quite carefully and surveyed
contemporary metal-working and manufacturing firms. He broke the
overall costs down into clerical costs, wear-and-tear, loss due
to reduced production, and spoiled material; and he estimated the
extent of each of these for four different classes of workmen.

He concluded that these costs were about $8 for someone doing
unskilled work (i.e., in this case, work without tools which
might be misused or, through inexperience, underutilized) and
about $70 for someone doing fairly skilled work. (Operatives
whose time on probation ran between one and three months he put
in between, though much closer to the latter.) Keeping these
figures in mind as rough guidelines (though bearing in mind that
they derive from relatively more skill-intensive production

processes), how do the numbers look at Ford?

e s - - - ————— —— o

81 For on. well-known qualitative analysis, see Fisher (1917).
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There will be two parts to T: getting the worker onto the
shopfloor and training him to standard. We could get some
impression of the costs of the first from Chapter 2 of Arnold and
Faurote (which details the process and the information taken) and
an eatimate of the costs to the company of the time of the doctor
and clerks.®? But luckily we do not have to do anything so
detailed. The company itself estimated the time at two hours and
ten minutes, and from contemporary data we can put the expense of
this for all persons involved at something like a dollar.®® The
long and the short of this is that these first costs seem likely

to be quite small. Are the training times another matter?

We might start with a participant’'s observations.®*

- - . ———

** The doctor seems mainly to have checked for infectious
diseases and obvious disabilities. (See Arnold (May, 1914), p.
187.) The clerks only filled out forms and dispatched workers to
the foremen who had been allocated more hands of the relevant
description. On the forms and the procedure, see Arnold and
Faurote, op. cit., pp. 31-61 passim.

*3 The employee’'s time cost just over fifty cents, and some of
this would have been for time spent walking or waiting. Only the
doctor would have been paid even as well as the employee.

(Ford's contempt for administration--when real) economies had to
be made after the war, the first things to go were white-collar
employees’ desks and only then their jobs--extended to pay scales
for secretaries and most white-collar employees. "He always
figured you didn’'t need an office, " record the Reminiscences of
George Brown (rough draft, p. 118), originally hired as a clerk .
"Mr. Ford not being an office man, he didn’'t understand the
routine.” Nevins and Hill (1957), pp. 158-159, discussing the
company’'s response to a post-war crisis, begin an anecdote with
the phrase "Ford, who had always regarded the office force with
an executioner's eye ... as mostly parasitic ....")

*¢ This observation was in fact offered roughly a decade later
than the events I am discussing. But the technology had not
changed significantly in the interim,
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Division of labor has been carried on to such a
point that an overwhelming majority of the jobs consist
of a very few simple operationa. In most cases a
complete mastery of the movements does not take more
than five to ten minutes. All the training that a man
receives in connection with his job consists of one or
two demonstrations by the foreman, or the workman who
has been doing that job. After these demonstrations he
is considered a fully qualified ‘production man’.®*®

A colleague put it more bluntly.

This was a fast line and every operation was
simple. I was 100 percent efficient one minute after I
started.®*

Arnold and Faurote quote the Highland Park plant superintendent

bragging in 1914 that

[Ilf an immigrant, who has never even seen the
inside of a foundry before, cannot be made a first-
class molder of one piece only in three days, he can
never be any use to us on the floor; and two days is
held to be ample time to make a first-class core-molder
of a man who has never before seen a core-molding bench
in his life.®’

The speaker is referring to a specialty which required sufficient
skill--in the absence of so radical a division of labor--to have

sustained a craft union in the Detroit metal trades for as long

- e e - -

8* Cited in Meyer, op. cit., p. 41.

&¢ Ibid.

7’ Arnold and Faurote, op. cit., p. 41. See also Ford (1922), p.
79.



as any survived at all.®*® Ford’'s chief assistant told an
investigator from the Commission on Industrial Relations visiting
just after the announcement that the company could "teach [a new
employee] all that is required in two days."®* This all sounds
much more like Alexander’'s cheapest category--"|those| who can be
let go today and replaced by others tomorrow without great loss
in the efficiency of work."*° It certainly doesn’'t sound like

one to three months .. serious training, let alone three months

to a year.'’

These vignettes are just a slightly more extreme version of
a survey, conducted several years later but for all practical
purposes about the same production process, of some 4032 of the
7882 distinct jobs (tasks) in Ford production.®*? The subject of
the study was the ability of the Ford Motor Company to make use
of partially or severely handicapped individuals in production
jobs. The sorts of handicaps under consideration ranged from one
or more amputated or hopelessly crippled limbs, partial
blindness, and the like, to deafness and hernia. The author
first discovered that some of these people could in fact do heavy
work the company needed done. Others could not do light work the

company required. So the jobs had to be surveyed one by one. It

- e e e

s* Nevins, op. cit., pp. 377 and 379.

** Speek (1914), p. 9.

*° Alexander, op. cit., p. 1032,

*' Lescohier (1919), pp. 252-253, says of this technology that
" ..most Ford employees are laborers or at best semi-skilled."
*2 Mead (1919), pp. 5-6.
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is clear that though many of the jobs identified had no real
skill requirements, a number surely did. In passing, the author
classified the jobs according to the time required for
proficiency. The tabulation is interesting. The distribution is
extremely heavily skewed towards the short end. Table 15 gives

the particulars,

The first two entries, covering all the jobs which can be
mastered inside of a week, come to 79 percent of the total. It
is not possible now to reconstruct the extent to which the
distribution of training times within this subset of jobs exactly
parallelled that of the whole population of jobs. Similarly,
there is essentially no positive data to say that any one of the
survey s job categories saw faster turnover than any other. But
with most of the plant on deskilled production jobs or assembly
and a large fraction of the remainder at common labor, this
percentage makes Alexander s estimates of the costs of training
per se for his semi-skilled jobs i.e. two weeks and more of the
workers’ time look very high for the average member of the Ford
workforce. Furthermore, there is reason to infer that the
turnover was in fact concentrated among the unskilled and the
semi-skilled. The famous five dollars was only a minimum wage.
Skilled emvloyees had been getting nearly that much to begin

with.** They were paid more than it thereafter, though their

- . e e .- —

*: gSee Table 5 above.
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Table 15: Training times for a_large sample of jobs at Ford

Number of jobs % of jobs sampled Est. time reqd.
to train to
proficiency
1 743 43 9% One day or less
1 461 36 % One day to one week
251 6 % One to two weeks
534 14 % One month to one year
43 1 % One to six years

Source: Mead (1919), pp. 5-6. (The last entry comprises "skilled
trades, such as tool-making and die-sinking.")
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raise was smaller, in proportion, than that the less skilled

obtained.®*

For a first cut, then, it seems reasonable to assume that
turnover among the really skilled workers had already been
attended to and was not the issue. If, just to fix ideas, Table
12°'s first three categories (covering 85 percent of the total)
are valued at the upper extreme of their interval and the other
two are just ignored, the average training time being lost comes
out at 3.31 days. If, more conservatively, all five categories
are given some weight but at their minima instead (the top two
maxima seem on the basis of my reading unrealistic, and they drag
up the average violently), the average would be 8.12. On my view
of the technology, this is not an unreasonable approach.

Grinding through the calculations, these two values for T yield
cost savings of $0.17 and $0.43, respectively. Even allowing for
the fact that after a time workers did not start earning at the
five-dollar rate until six months after they had started and that
some workers were for one reason or another ineligible for the
scheme, it is difficult to ignore the fact that these numbers
represent a range of from 6 to 16 percent of the increase in the
wage cost. Those are very small fractions. Even the most

dramatic, and therefore favorable, turnover falls cited in the

- . - . wn o m -

*¢ gee Table 6 above. For a size distribution, see the list

giving the number being paid each wage paid to anyone in the
factory in February 1914 in Ford Archives Accession 940, Box 16.
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popular literature do not suffice to change this picture

significantly.

The situation is actually worse for the turnover hypothesis
than these calculations suggest. Interpreting the raw turnover
rates for this period is not an entirely straightforward
exercise: labor market conditions seem to have been changing
significantly during the interval. Slichter, in a discussion of
the sensitivity of turnover rates to the business cycle, cites
data to suggest that annual rates in that time and region often
dropped by between one-half and two-third between 1913 and
1914.°®* This suggests that choosing the g’s in the calculation
to show the ex post change gives the company too much credit. A
lot of that change probably had nothing to do with the wage rise,
however large the remnant in absolute terms. Conservatively
assuming the least unfavorable of Slichter’'s extremes, the

fractions still shrink by one-half. What was small becomes tiny.

It must be said this calculation may be a little facile. It
casually assumes that each worker was trained only once. Yet
with 10.5 percent absent each day--in late 1913, upwards of 1300
men--and a convention that the absent had to miss five days
running before they were deemed to have quit, it is clear that at

least some workers learned more than one task. It is not clear

% Slichter (1921), p. 32, summarizes (research he conducted for
the Commission on Industrial Relations).
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from the surviving records what the most accurate way of
modelling this excess training would be. Mead’'s later survey did
find 7000-odd different jobs. I strongly suspect that a great
many of these jobs differed chiefly in location in the plant or
in the diameter of the bolt in question and would not pose any
serious challenge to many who had been trained for some other job
in the plant. But the plant employed most of 14,000 production
men. At least in a very literal sense there was probably a
significant amount of slack competence at any time. Still, my
reading of the contemporary literature on changes in job content
suggests that the training costs will have mainly been first-time
costs, as much about the discipline of the line as anything else.
All things considered, this seems unlikely to be an important
qualification.®® Reducing turnover costs remains an unlikely

central motive.

I should add that it would also be interesting to examine a
time series of monthly turnover or separation statistics for 1913
and early 1914 from this perspective. George Heliker, the
research assistant to Nevins responsible for labor matters,
believed that the turnover problem was disposed of by the October

1913 reforms, months before the five-dollar day was even

- e - - ——

*e Note well that I have been treating turnover as a problem in
itself. It could be a sign rather than the thing itself. See

Section 9.
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contemplated.®’ Certainly in January Ford and Couzens averred a
very different motivation for the decision to raise the wage.’®
Unfortunately, neither the Ford Motor Company nor any journalist
or scholar has published turnover data showing this period in any
detail. Tables 3 and 16 show all that is known. Turnover and
absenteeism fell a lot. But the precise timing and the details

of influence are hard to pick out.

The 'shirking’ explanation looks at least superficially more
promising. Here, labor becomes more productive by working harder
i.e. by expending more effort. In the period under discussion at
Ford, the jobs in question would by and large have been highly
routinized when not actually on an assembly line. So consider,
in neoclassical paradigm, a particular part of the car passing by

a particular worker at regular intervals. The worker is to

°7 Heliker, pp. 25-31. [This is uncritically summarized in
Nevins, op. cit., p. 537.] Hounshell, as cited above, disagrees;
I have also given evidence above from the Directors’ Minutes (see
footnote 31 above) which casts serious doubt on this view. So
does examining the source cited in Heliker’s crucial footnote 68
in the context of "Model T Production Statistics" and this
essay’ s Appendix II.

°8 That is, distributive justice. " 'We believe,” Mr. Ford said,
in making 20,000 men [sic] prosperous and content rather than ...
making a few slave drivers in our establishment

multimillionaires." ("Workers Get $10,000,000 of Ford’'s Profits
This Year," Detroit News, January 5, 1914, p. 2.) ("That the
purpose of the plan is to reward the ‘underdog’ ... [was] made
clear by ... Couzens [at the press conference]." ("The Men

Behind the Guns [sic]," Detroit News, January 6, p. 2.) Less
exalted Company spokesmen also often spoke the language of simple
altruism. "The Ford Motor Company gives its employees five
dollars a day so they can get away from slums and tenements
read one brochure. See Nevins and Hill, op. cit., p. 338.
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Table 16: Absenteeism statistics

Total Number Percentage
Workers Absent Absent
October 6, 1913 12 548 1 250 10 %
October 6, 1914 12 645 311 2.5 9%

Source: Abell (1915), p. 37.
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perform some operation(s) on it--tightening some group of nuts,
for instance. Working at capacity means tightening all of the
nuts all of the way all of the time. “Shirking’, or otherwise
falling behind the line’s norm, means missing some out sometimes
i.e. uneven execution.®® There certainly was, in principle,
scope for this. The question is whether, as a practical matter,
such behavior by an individual could escape detection. The
relevance of this explanation turns on there being lots of scope
for untraceable (or, at least, hard--that is, expensive--to

monitor) nonfeasance.

Unfortunately, no statistics on defective operations, let
alone the means to study them controlling for line speed, seem to
have survived. It is clear there was on-line inspection and that
operating tests were done prior to shipping.!°® 1In general, it
is clear that management placed some value on the quality of
factory output. I found no references whatever in the archival
or secondary sources (including trade journals oriented to
technical and retail audiences) to trends or patterns in this.

The simplest conclusion is that there weren’'t any.

Supervisory intensity is another matter. Here we can indeed
form a crude time series. In 1914, Arnold and Faurote visited

the factory and found foremen directing workers in an average

** Again, see Matthewson, loc. cit.
100 gee, e.g., Arnold and Faurote, op. cit., pp. 97-101.
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ratio of 1:53.!°* 1In 1917, documents in the Ford Archives
suggest, the ratio was roughly 1:15.'°? This is clear and sharp
if not quite as closely spaced as one might wish. But we also

have direct testimony from the crucial period.

Martin, the plant superintendent, seems to have been opposed
to the whole idea of the raise. In discussions with Ford and
Couzens, he argued that the workers would do nothing by
themselves.!®°® Klann reports thus on the period shortly after
the announcement and the meeting of instruction not long
thereafter which Martin and Sorenson (the head of production)

held for the foremen and supervisors.

We used ... our men pretty hard in those days. It
was putch-putch in Polish; presto, Italian; mach
schnell, German; and hurry up in English. That was all
a fellow knew, just drive, drive, drive

To drive was to force the pace, walking the line paying the
fiercest and most vigorous attention to subordinates’

performances.

e m s . -

101 Arnold and Faurote, op. cit., p. 46 and "Model T Production
Statistics".

102 The data come from "List of Trades and occupations," Ford
Archives Accession 940, Box 16 and from "Model T Production
Statistics".

1es gorenson, op. cit., p. 139. (Heliker’'s text corroborates
this, the footnote referring to an interview with Martin
himself.) According to Sorenson, Lee was opposed as well. So
much for the idea Lee was putting about later (see Lee, op. cit.)
that the October measures and the five-dollar day were all one

plan,
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[Tlhere was no rest period at all. They just had to
work eight hours; that’'s all there wus to it. We gave
them a quarter of an hour for lunch and they couldn’t
pick at it. They just had to swallow it down .... [We
were] one of the worst shops for driving the men.'°*

The shirking model has a cross-sectional angle: firms with
production processes in which supervision is relatively easier
should offer relatively lower wages, ceteris paribus. I will
argue below that the other things were not so equal. But I note
in passing now that supervision was easier to do at Ford--
shirkers were much more easily spotted--and the company was not

paying lower wages.

I should add that the six-month probationary period is, in
fact, just the sort of institutional feature this theory would
suggest. So is the company’'s promise to donate the profit-share
of any lapsed sharers to charity while they are given a second

chance.!'®® But this theory is not alone in predicting these.

It is important to be clear on two last points about this
model. First, evidence that the job promised surplus to
potential (marginal) employees is only evidence that the wage

wasn't a market-clearing wage. It is not, in itself, evidence

——— o W - - = —

les+ Klann, pp. 84-88.
106 gee Marquis (1916), p. 913. See also Ford Motor Company

(1916), p. 6.
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for the shirking model. The shirking model is about
discretionary effort. It is hard to identify persuasive direct
evidence about workers’ effort levels. But the indirect evidence
does not suggest workers had scope for autonomously working
harder, let alone that they actually did so. A major purpose of
the main technical change here was co-ordination. "The chain
drive proved to be a very great improvement, hurrying the slower
men, holding the fast men back from pushing work onto those in
advance, and acting as an all around adjuster and equalizer."'°®

The technological evidence thus certainly doesn’t suggest

management expected an autonomous surge.

Furthermore, the company didn’t think it ever fired anyone.
Bondie, at the time an assistant in the Employment Office,
records in his Reminiscences that "[a]t one time it was
generally known that if a man got a job at the Ford Motor Company
he had a job for life, as it was the policy never to fire anyone
if [it was] at all possible to keep him on." *°7 Detroiters

read in one article about the announcement that "[n]o man will be

106 Arnold and Faurote, op. cit., p. 114. It is interesting that
some other plants were assembling with moving assembly lines by
1913 but were using them solely as labor-saving devices i.e.
neither to co-ordinate nor to control effort at directly
productive tasks. See Lewchuk, op. cit., p. 88, and footnote 145
below.

107 Bondie, Reminiscences, p. 11. He goes on to explain that
there were some jobs people frequently quit. But he says this in
diction suggesting this was not a strategm frequently, let alone
publically, employed. See also Lee, op. cit., p. 301, and Porter

(1917b), p. 264.
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discharged ... except for unfaithfulness or proved
inefficiency."'®® “The disposition of the company ... [is] to
retain any man whose abilities are desirable and to offer every
"nioe

employee every possible chance of demonstrating his ability,

The shirking worker could well have understood that no shirking

was beyond the making of amends.

Second, 1 have considered in this discussion the possibility
and consequences of shirking as if its cost to the company were
remaining constant. I have done this because the evidence on
shopfloor organization and supervisory conduct suggest to me this
sort of moral hazard was not a significant problem by the period
in question. But piofitability was indeed growing, and thus the
opportunity costs to the company of disrupted production were
certainly on the rise. I will return to this fact in a related
setting which I take to be more cogent--in which the exercise of

discretion is collective rather than individual--below.

This detailed examination of the two most obviously relevant
theories is not encouraging. There is thus some point in
considering other models as well. I begin with the other

standard efficiency wage approach.

- e e naw em e -

108 vHanry Ford Gives §10,000,000 in 1914 Profits to His

Employees, "Detroit Journal, January 5, 1914, p. 1.
109 vNew Industrial Era Is Marked by Ford's Shares to Laborers,"

Detroit Free Press, January 6, 1914, p. 1.
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Quality section presupposes a production process in which
ability (of some sort) and skill are valuable to the firm. Here
the character of techniques, of technical change, and, for that
matter, the intentions of the engineers and managers are
relevant. There is a substantial--in both senses--literature on
these topics, including the recent and important book by
Hounshell and, on this in the context of larger issues, the essay
by Lazonick. The import of it all is, as suggested in the
previous section, that skilled work was keing vigorously
eliminated. Table 12 there, giving job skill Jdistributions for
jobs at Ford in 1910, 1913, and 1917, summarizes the trend quite
neatly.!'® To a first approximation, the company didn't want
skilled workers for most of its jobs. It would therefore hardly
have been willing to actually pay to find them. For what it is

worth, the company also said a3 much.''’

This all may seem to put paid to the idea that Ford was
raising wages to attract the "best" workmen. PRut as suggested
above, matters might not be quite so simple. Perhaps the company
wanted to select not for skill but for those whose would could
adapt easily to the new contiol regime and would not find the

mechanical pacing stressful. Yet why should this be? Workers

- - . -

110 Thae evidence cited in footnote 94 above fits the Table’'s

general pattern.
113 gee Abell (1914b), p. 306. The paragraph in question begins

"The Ford Motor Company does not wish to change the present
standard of labor emplaved."”
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not tolerating the discipline would matter to the company either
because the people would leave or because they wouldn’'t leave but
would instead stay and rebelliously misbehave. In the first part
of this section I argued that the costs of turnover itself
weren't nearly large enough to explain the wage rise. At the end
of Section 5 and in the second part of this one I suggested that
individual workers didn't have much opportunity to cause trouble.
So there isn't much to this as a story about individuals. I will

return to a different construal of it in Section 9.

My original objective was to identify a single theory as
explanation for these famous events or at least to exclude
several from the list of credible candidates. Superficial
examination suggested that one of the standard efficiency wage
theories might do the job. But the preceding closer look reveals
that none of those theories--no version on offer now, at any
rate--can. There is, however, at least one alternative, more in
the spirit of Section 5 and also possessing falsifiable
implications, which cries out for exploration at this point.

Perhaps the jobs weren't really offering any surplus at all.

By early 1914 Ford knew perfectly well that he was offering
the mass of his employees a different sort of employment than
were the other auto manufacturers and engineering employers of
the time. The contrasting line of argument says that he was
offering a different wage-time bargain, but not a dramatically

different wage-effort bargain. Well-informed people would work
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in the jobs only if they were offered a compensating

differential. It is surely plausible that Ford had to raise

wages to accomplish this.

Forc certainly knew he was demanding more and more. He told
reporters quite bluntly that he never gave anything for which he
did not receive compensation.'!'? Even Samuel Marquis, the
welfare-oriented administrator of eligibility screening later in
the decade who in the end quit his powerful and well-paid
position when the hard-driving production managers began
dishonoring Ford's official commitments to the well-being of the

workers, wrote of a later wage rise thus.

If a man is paid six dollars a day in the Ford
factory, he is expected to earn it and conveyors tuned
to the six-dollar speed leave little to the will of the

operators.''?

He added, writing after his disappointed departure and to
doubtless a little wistfully, "It's a great system, but it . eeds

careful supervision by human beings.” It is clear from the

—— . e e W e e e e

1132 npord, Back from West, Still Bitter in Views on War," Datroit
News, November 15, 1915, See also "Barber Tells Ford Scheme
Sounds Fishy," Detroit Free Press, January 9, 1914, p. 3: "I
don't believe in charity."” Remember too that part of the five-
dollar day package was the reduction of individuals’ hours from
nine daily to eight. The point of this was to allow a night
shift, at a stroke expanding potential output from the fixed
plant by fully one-third., The five-dollars was to include a
premium for someone’s having to do nightwork.

133 Marquis (1923), p. 95.
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context that he felt Ford and those who ran the factories in his

name had other views.'!'*

Charles Morgana’'s memory--of events as seen from the Machine
Tool Engineering Division, not the shop-floor--is vivid and to

the point here as well.

In the early days of the conveyer system ... they
carefully tested the rate. They screwed up the
operation a little at a time, watching the results very
carefully. It was surprising how much more work the
men were doing before they noticed it.!'®

The growing turnover in late 1913, as the moving assembly line
went in and throughput took off, suggests they did eventually

notice.

Klann’'s report of the meeting Le¢tween plant management and
the foremen and supervisors shows this experimentation was not
absent-minded puttering but part of a conception of a new

equilibrium bargain. The passage quoted above continues thus.

(They] had called us in and said that since |[the
workers) were getting twice the wages, [the management]

- e . . . -

11¢ The 'system’ was, of course, the production process which was
yielding up such vast distributable profits. For a poignant
example of the attitude Marquis is complaining about, see Nevins

and Hill, op. cit., pp. 349-350.
11% Morgana Interview, p. 5. Remarks on p. 3 of the Bornholt

Interview suggest that Morgana here is talking about events after
April, 1913,



90

wanted twice as much work. On the assembly lines we
just simply turned up the speed of the lines.'’¢

One wonders what precisely employed workers did make of the
terms of work and compensation under the new regime. Nevins
suggests they thought the "enterprise ... managed in their
interest as well as that of the owners" and that they took pride
in this membership in an "industrial elite".''’ But his
evidence--he cites wearing work-badges to dances and other social
affairs--bears another interpretation.''® The wife of one of

them certainly wrote Henry Ford in a rather different tone in

late January.

The chain system you have is a slave driver! My
God!, Mr. Ford. My husband has come home & thrown
himself down & won't eat his supper--so done out! ..
That $5 day is a blessing ... but oh they earn it.''®

And the skilled workers were not in fact free of this either.

"Where men were required to do 80 pieces in 9 hours, they are now

nwizao

required to do 100 in 8 hours ....

- . e em e, @e w- - - -

11¢ At that time a large fraction of the employees in the factory
were not yet working directly on a line. But, as I have noted
above, the which pace management desired for their work would
have been driven by the target line speeds.

137 Nevins, op. cit. (1954), p. 549. See Section 10 below.

136 gae footnote 269 below.

119 Unsigned longhand letter addressed to "Mr. Henry Ford, Edison
Ave., City" (i.e. Ford’'s home), dated January 23, 1914. Ford
Archives, Acc. 1, Box 126. Emphases as in original.

120 Tndustrial Union News, February 1914, p. 1. For more
details, from someone who was actually there, see Madison, op.
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In the context of this sort of evidence, it is interesting
to contemplate the responses to the Ford Motor Company’s
announcement from local competitors. An article in the Detroit
News article adjacent to the one covering the Ford announcement,
quotes Fred Vollbrecht, the treasurer of another Detroit auto

manufacturer thus.!?!

The Ford plant can only give employment to so many
men and after that the others will have to seek
employment in other plants at the prevailing wage.

Most secondary sources cite this remark. They consistently take
it to mean that Ford’'s wage dominated the wage-effort bargains
available elsewhere in the city. Vollbrecht is saying to the man
with the Ford job "Lucky you!". But seeing the article whole
suggests he had something else in mind. He also said the

following.

The action of the Ford people will have little
effect onus .... I believe all the auto factories in
the city will run along in the same groove .... We are
paying quite a bit more to our men than the Ford plant
has been and do not think we will lose one employee to
(them]. I do not think the action of ... Ford will
cause wages to be ... raised in other ... plants.

- an e . =

cit., quoted at length in Section 8 below.
121 gee "Other Auto Men Say They Do Not Expect To Be Affected,"
Detroit News, January 6, 1914, p. 2.
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A different but equally plausible interpretation of these
words is that Ford was offering a different bundling of time and
money but an identical bundle of effort and money, and--if it

mattered--even less scope for the exercise of skill and any sort

of autonomy.'??

Knowledgeable workers wouldn't want the shift, this all
suggests--they were already getting comparable wages given what
they actually did on the job.'?*® It might be that some people
would want to put out and be paid for more effort than the common
institutional arrangements were then set up for.'?* Such people
would be indeed be rationed: there weren’'t more jobs with Ford's
gross daily wage on offer because strategic decisions (intended
to be profit-maximizing, whether or not they turned out to do so0)
made by the other employers had led to a state of affairs in

which only Ford conducted auto manufacturing with techniques such

- ———— - W

122 1t is worth expanding on this second point. Were the others
actually paying ‘quite a bit more’? Their technology was little
changed from 1910--see pp. 105-106 and footnote 145 below--and so
their employees would overwhelmingly have been at skilled tasks.
The five-dollar day did not involve substantial raises for
skilled men--who were already earning very nearly five dollars a
day in any case. (See Table 5 above. See also Motor Age,
January 8, 1914, p. 54.) By that time the Ford operation had a
distinct but quite limited need for such skills. In any case,
those men too were now more and more being driven at Ford.

123 go it is not just that they would not join the queue. They
would not stay put and agitate for higher wages either. They
understood the terms of their drawing the compensation they did.
124 Madison, who then working as a machinist and quoted at length
below, would have put himself in this category.
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that the labor time was worth that much. But he seems to be
saying that the work force in the rest of the industry was by and
large quite happy with the wage-effort bundling their employers
did offer. From their perspective, the wage rise only brought
Ford up to par. It was all the same to them now, and so the main
consequence of the rise would be that workers wouldn’'t leave Ford
plants so casually any more. But who would positively want the
jobs? Perhaps those locally employed outside the industry (by
far the most prosperous in Detroit), but chiefly those ignorant
of what they getting into and those not employed at all.'?*®
Contemporary reports are thick with evidence of the interest of

the latter two groups.

'28 On the distribution of prosperity inside and outside Detroit,
see Nevins, op. cit., p. 542.
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7. Outside the factory

How plausible is this story? Are there facts which at once
support it and speak against the efficiency wage theories? To
answer these questions one needs to know something about
conditions in the local labor market at the time. That
information is not so easily come by, for the period long
predates systematic statistics about employment and related labor
supply decisions. But archival sources turn out to yield enough
information to piece together a fairly clear--even vivid--
picture. I will begin the story at the beginning, with a
discussion of the historical formation and evolution of the
relevant markets. This makes it easier to understand the state

of the labor market at the moment in question.

The city of Detroit had its commercial start in an earlier
age: it offered access through a protected harbor which let out
from Lake Erie onto Lake Huron <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>