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Abstract

- A model of dual measures is proposed to explain the economic relevance of -
!?&”mfnr labor services. The paper investigates two significant temporal decisions of
the firm with respect to wages and employment: the investment in labor-time and the
use of & circulating wage fund to finance this investment. The use-efficiency of a firm's
mvestment in labor-time and the cost of wage funds employed are shown to be

determined by variables, both internal and external to the firm besides effort supplied

by its work force.




wgejentific managenent approaches the problem of remeeration for marual Labor by the
refleccions that Time-wages give no direct stimdlus towards efficiency; and that pitce-rate
wages err by yielding the sane pavment o two Ben, wsing similar plant for the same job; chough
one of them has accupied Ris plont With ic for a day and o half, and the other only for a day.
It inaiscs...{ond the importance of setting up a direct comeclion belween &n np-erntiw'a
romseration for a job and the shoroness of time during which he keeps his plant occupied on
it..." ¢Marshall, 191%: 385){enaphasis sdded)

INTRODUCTION

Should firms be interested in the level of effort put forward
by their workers? How should firms value the effort supplied by
‘their workers? The Ttextbook answer provided by the marqinai

untiuiEf theory of wages to the second guestion has led teo

=

conclusions which seem odd when held up against the mirror of real
world concerns: As long as the firm is presumed to pay its workers
their true contribution, in product terms, it should be indifferent
as to the actual effort decision on the part of the worker. Both
worker A and B "produce"™ a hundred pins each, with A, the hard
worker, using twe-thirds the time used by B, the shirker. Assuming
zere meniteoring costs, the use of identical technigues by both
workers and a single, competitive price or piece-rate, their
respective total earnings at the end of a working day, from the
point of view of the employer, should reflect their differential
productivities. Does it? It does not, if we are to believe
Marshall's statement gquoted above. However, a clear link between
remuneration and effort is not obtainable from the marginal
productivity apparatus. In our example, should the two workers be
paid the same competitive piece-rate? If not, who should be paid a
lower wage? An obvious response would be that a single pilece rate
does not take into account the differential use of firm capital by

each worker. Yet, the "cost" of this differential use is not




readily identifiable through the conventional production function,
@ = f{k,l)--where Kk and 1 are units of labor and capital services.
The faster work pace of A does not imply a lewer real input/output
ratio. On the other hand, if it is suggested that, A, by working at
a faster pace effects a higher rate of depreciation or eguipment
wear, "his compensation would have to be lowered to reflect a
greater, i.e. a more intense use of capital. But this results in a
piece rate differential in favor of worker B--i.e. just the
opposite of what is implied by Marshall.

& significant paradox is perceivable here: The product or
"real" measure of effort fails to signal the differential worth to
a firm of varying effort levels. The paradox results from a problem
of dual measures--attested by the guote from Marshall--that to my
knowledge has not been adequately addressed in the literature.
While for non-labor commodities their centribution in the
production process is defined in units of measure which at the same
time serve as units of market or price measure, for labor this is
not true. The relevant unit of price or market measure for labor is
a conventional time unit--an hour, day, week, etc. On the other
hand, the effort supplied within the production process is
allocated using a preoduct measure--Q/t. O/t measures the velocity
of production or goods turnover per unit of time, where Q is
product guantity and +, a discrete time unit. The time
specification is important here, since, as a measure of velocity,
Q/t cannot be eguated with a stock measure, Yt —i.e. Q, where t_

is now an instant of time. I shall argue that while the measure,



Q/t, serves the purpose of both setting effort standards’ and
monitering worker performance, it cannot serve as the basis of an
exX-post compensation of effort. %/t is not a measure of actual
effort supplied by the worker’. Effort is not susceptible to
cardinal, and therefore, economic measurement .

~To identify the differential cost of labor services (or
effort levels), one needs to move beyond the limits of the
exclusively "physical or real® marginal prcductivity apparatus and
Gcnsiderﬂ‘tWU significant temporal decisions of the firm with
respect to wages and employment: the investment in labor-time and
the use of a eirculating wage fund to finance this investment. The
relevant implications of the problem of dual . measures for the
internal allocation of the Jlabor input are contained in the
following set of propositicons:

Proposition 1. Without a spatial, i.e. product, measure of

effort, price functions as an allocative mechanism for time

units, while effort provided within such time is not
susceptible to price allocation.

Two significant corcllaries follow from this propeosition:

Corollary 1.1 The firm invests in labor time which is hot
Fepresentable by a stock measure of so-called "effort units.n

Corollary 1.2 The use efficiency of investred labor-time is=s
determined by both sustainable, i.e. legitimate, effort
standards and the velocity of preoduction.

"rhe guestion of gquality is keptl aside here, since it is properly interpreted onoan erdinal scale. It
therefore functiors as a winfmum requirement. The worker provides scandard, or at most, YhotterY gual ity work,
he does mot supsly "more” quality.

E'Ih-:mgn the effort etondard is defired in torms of O/t assuming heterogencus warkers and derying inter-
pergonal utility conparisons, the ssme G/t could imply varying ef fort disutility of Ypain cosesd for different
WS,



Proposition 2. The firm's investment in labor time is financed
by a circulating wage fund, with the following coast function:

cf = f(u-h'N (or W), r, T, Q/t)
where: cf--Net Cost of Wage Fund.
W-=-Wage rate per unit of labor time.
h--Unit of labor time.
R--Humber of workers employed.
W--Total wage outlay.
r--Short term rate of interest or cpportunity cost
of short term capital.
Tf——Number of times the wage fund Is turned over.
gfE=-=Velocity of production. -

The mechanics of this cost function is described and explained

in Section 3.

In the framework proposed here, the firm is not indifferent to
the actual effort level provided by the workers. The effect of
effort, for the enmployer, is captured by the velocity of
production, Q/t. Unlike variable commodity inputs, whose unit cost
or implicit price to the firm remains unaffected by the intensity
ef their use in the firm--i.e. by the velocity of production®, the
opposite characterizes the use of labor. A higher Q/t not only
implies a more efficient or intensive use of invested labor-time,
but it alsc, as will be shown, reduces the cost of labor employed.
A richer set of factors--both internal and external to the firm--
can be incorporated in the proposed framework as being relevant to
wages and production. Though obviously beyond the scope of the
present paper, some issues are worth mentioning: the use efficiency

of a firm's investment in labor-time is affected by, besides effort

supplied, the velocity of production sustainable by the firm which,

5 Assumning that the macerial Iptl. or raw materials supplied ta the firm are produced under conditions
of constant returns to scale.



in turn, is a function of variables, both internal and external to
the firm--for example, the "absorption capacity" of its markets,
its inventory and marketing strategies, its internal "division of
labor,™ etc.;*the availability and cost of liguid or short term
funds serve as constraints for the employment decision of the firm.
Thus, the structure of and conditions in both capital and product
markets affect the relative costs of the two sources of wage funds-
rnal cash generation and external financing; the effect of
_j_arilahﬂr legislation, such as minimum wages, on employment
. I be sensitive toe both the differential use efficiency of
invested labor-time across industries and the cost of wage funds.
Section I delineates three distinct problematics associated
With economic measure in erder to intreduce the concept of dual
measures. Though preoblems of measurability have been essential
ingredients in economic models that concern themselves with various
micro-institutional and macro-implications of the labor phencmenon,
the measurement problem identified with labor has been mis—
specified. The discussicn in Section 2 provides support to the
Proposition 1 and its corpllaries. The nature of labor's
participation in the production process is analyvzed and +the
dichotomy for the labor commodity between its "external" or market
value and its "internal"™ measure is explained. Section 3 elaborates
on Froposition 2, that is, the employment and cost of a circulating
wage fund within a firm. Summary and conclusions are provided in

the last section.



1. The Issue of Economic Measure

What is the significance of measurability in economic theory?
The answer is quite simple: measurability is essential to the co-
operative functioning of two key market institutions--the price
system and the production system. The allocation of resources by
the price system as well as the transformation of resources by the
production system require well defined units of resource measure.
More impD;tEntl}", for the application of the broader test of market
or allocative efficiency to the production system, economic theory
presumes identical units of resource or product measure for both
systems. Three separate problematic relevancies of resource measure

may arise here with corresponding implications for the functioning

of price allccation.

{1) Though identical units of resource measure may apply in
both market transactions and production activity,
maintaining cemplete or accurate measures could in each
case invelve positive economic costs. For example, the
purchase of flour, its transformaticn into bread, and the
sale of bread use homogeneous units of measure--volume or
welight. However, for each of these activities there could
be costs associated with the maintenance of accurate
measures and the accounting of all possible "leakages":
future prices may be uncertain, weights used may be
defective, & eertain percentage of flour is wasted in

may embezzle for own consumption,

cases, price adjustments and

&




(2)

(3}

institutional arrangements could be achieved +that
minimize and internalize these costs-—i.e. product prices
would reflect the wcosts of such measurements and
adjustments. That the price system is sufficient here to
ehsure allocative efficiency has been convincingly

demonstrated by the transaction costs paradigm.

The production process may invelve net only waste of
measured products, but it may also generate outputs
measured neither in the market nor in the production
unit. An example would be "heat units" generated during
& chemical process. Where Such outputs lack economic
value, the absence of a complete measure of all
cemponents In a production process would not affect the
calculus of allgcative and productive efficiency. Such
outputs may, of course, effect. positive or negative
"externalities." In such a case the problem of measure
would once again be relevant for the goal of allocative
efficiency. Smoke from a factory chimney, though of no
economic wvalue, may impose negative externalities on
members of the cemmunity. Here, the achievement of
allocative efficiency would require a measure of the

relevant "social cogte, n

For certain inputs in the Production process, a strict
dichotomy may exist between its market measure and its
measure in the production process. Valuing the services

provided by a machine is one example of this dichotomy,

7




the other being the value of labor services. The purchase
or market price for a piece of new machinery bought today
does not provide a firm basis for valuing its use in the
producticn process the day after, at which point in time
the machine is already a "used" one, and in all
Probability there exists no "market™ for such used
machines. The wvaluation problem within the production
upit is solved firm-wide by employing rules for
depreciation determined by both internal objectives and

external, including accounting, conventions.

Though the dichotomy between the "external™ and "internal"™
measures of capital has received authoritative treatment®, the
significance of dual measures for the labor commodity has been
neglected. Instead, the ﬁarticipatinn of the labor commodity in the
production process has characteristically been defined, in both
necclassical and marxian models, in terms of homogenecus measures
of type(l) above. This interpretation reflects a one-sided
perspective on the labor commodity--an sutcome perspective. The
equally, if not more, important aspect of labor—its process

significance has been incompletely developed °,°%.

j'3'!‘t' Robinson (19543, Hicks (19720, and Gesrgescu-Eoggen (1971, 19743,

o necable excepCion exiscs in the writings of Professor Georgescu-Bocgen (1%, 19763, who clearly
delineated the process aspectis of production s his cancept of “fund factors.™ Howewer, to the best of ay
knesledge, he has not explored the isswe in the direction pursued in this paper.

I";'Th-e Marxian conteibutions Eo the theory of the firm [See Boules (198531 recognize the process aspect
af Labor--in their distinoticn between =labor® and “lobor power.® Howewer, they fail to mintain the process-
suteome dizstinction in their model Ling of “labor.® In fact, their zpecification of “[abor §& ra different from
that of neoclassical productign Thearys

“Let the outpur of = firm beoa functionaf the Level of inputs.

8



2. The Outecome Versus Process Measure of Labor

The neoclassical production functien,

Q= f(L, X) L=--Labor, X-—Other Inputs.

represents lakor as a flow of homogeneous "commodity" units that
are transformed into a corresponding measure of output units. Such
a "ecommodity" interpretation is correct when considering the
outeome uﬁéa;t of la]::-::;rI but is misleading when used to represent
its process form. The dichotomy between outcome and process is best
illustrated by the following stylized representation of two
institutionally distinct production systems: specialization of work
(Figure 1) as in craft production and division of labor as in the
factery system (Figure 2}.

Under craft production, the worker supplies "units" of labor
embodied in commodities. Each of the spatial vecters in Figure 1
represents a specialized craftsman performing a distinet operation
and supplying n number of finished components-- straightened wires,
cut wires, pointed wires, ground wires and so on. Bach artisan is
paid acceording to the number of components supplied.

Under division of labor, the significance of the laborer
shifts from result or product to process. The laborer now commits
his labor or effort to the production process per se, not to the
product. This shift from outcome to process is illustrated in

Figure 2,

(1} 0= FLHE LY,

where O 5 the nunber of tnits of ootper owver some period of Time, X §s the wector of material inputs
ard serwices, and L I3 the inpes of lsbor ower this time period. ALl inputs and output are meastured
in physicol terss. Labor i s coumted in effective work done, or effort wnits.... Az iz auite
evident,. .., the phymical inpet-oompar aspects of production in the model is similar to its
neoclassical --or Unlrasion- -analogee ™ fBouies, 1985200 (enphasis added)

p
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Where, a, b, ¢, d, and e are independent artisans.
i=1,...,5 is the distinct operation each
artisan performs, l=straightening wires,
2=cutting wires, etc.

j=1,...,n is. the indicator of units supplied.
Yortisan = P; X J; ¥--income, P --price of i.

Figure 1

10



Where,

a', b%, ¢, 4%, &° are the laborers,
performing cperations 1 to 5 respectively.

t;; is the ith point of time at which an
operation is performed on the jth pin:
i=0 to f; and j=1 to n.

each operation is assumed to be of eqgual
intensity and reguire an egqual amount of
time.

the diagonal vector, t,--t,, is a time vector
that measures the passage of time during a
single factory work-day.

the horizontal vectors represents the spatial
flow of products at every instant of time.

=
]



The distinction between specialization and division of labhor
is based on the manner in which time is introduced as the defining
element. In the craft system of Figure 1, each artisan produces a
product within a period and in a manner determined by customary and
individual practices. Time is not an essential element in craft
pruduct{bn. The worker is paid according to the number of pieces

delfivered within a maximum acceptable/reasonable time perind?. The

- -

ac;j;ual timg spent by the artisan in applying his labor to each
piece is of little direct concern to the buyer. The temporal
dimension of labor as a process is alseo of no direct significance
to the artiszan himself (i.e. the seller). Given the customary
technological possibilities, the focus of exchange 1is on the
decision of how many units to supply and purchase at given prices.
once that is decided, the appropriate technigque will be employed by
the craftsman ta ohtiin the output at minimum cost. The main
concern of the artisan is teo manufacture a superior guality of

goods with minimum use of raw materials®. Therefore, a supply

¥ gbraining and enforcing ressorable delivery schodules was, howewer, an isgertant and strongly
disputed element. in The exchange tronsaction between the artizan and the merchant. %o much 50 that warious
Erodes saw concerted aflaple by merchants To gbfain more consistent delivery schedules from the “domestic
workers.® Harglin (1975: 503 notes the legislative attemprs im eighteenth contury Sritain at enforcing del fvesy
schedules 10 the woslen Trode:

uparligment tWice eracted Laus reguiriog donescic woolen workers to complete and return work within
specified periods of Time. In 1749 the pericd was fixed at 2V deys, and in 1777 the period was reduced

1@ gight days."

& That quality and materials weed, net thmr incensity, were the main elesenteé in efficient markes
cachange is indicated by the pathalogies wishin the craft system thar developed arcund these two elements.
Adulteration and embezzicment of row naserials empleyed in production was censidered B sorious problem in the
pre- lactery demesTie or putting-out system  In fact, The comeen and widespread occurrence of the probles in
rexrile, merals, gun, curlery, nails, and other Englich nenufactures of mid-ningteenth century had Led the costs
of such erberzleoment to be included 52 part of supected expenses or deduction: frem profits Clones, 1082: 1323s

“Giwen Th chwicus and longstanding Link between enbezzlement and the wage rate, one hag o consider

whether it % legitimere To classify ssbezzlement as an ‘interface lpokage,® or whether it i mose

appropriate to regard it a8 @ leber for ra macerial) cost. There are good reasons for arguing that it
should be regardsd o5 the latter, the satent and regularity of enberzlement enceuraging mamufacturers
to moke some regular pesvision for the losc of material in their coetinpga !

1z



induced change in price mainly emerges from a lower material cost,
not from a more time efficient i.e. more intense usze of labor. An
increase in the rate or speed of labor application would mainly go
to increase the total income of the craftsman--he would produce
more and sell more’. This could, of course, cause a secondary
Effect-ﬁmn price depending on the demand elasticity for the
artisan's product.

In Figure 2, the task of each laborer 1is defined along two
temporal dimenzion=: instants of time and the passage of time. Each
worker is required to work at a pace that is coordinated with the
pace of the other workers in both dimenzicons of time. Thus, workers
a to e start and complete their respective operations at the sane
instants of time--tﬂ. tys.-.,.%;, etc.--as shown along the horizontal
spatial wvectors. In addition, their activity is coordinated in
time--from £, to t,-—£5 shown along the diagonal time vector. Time
comes to define the contribution of each laberer. This fact is
overloaoked in the outcome perspective on labor which identifies the
contribution of sach worker with the flow of components along the
horizontal spatial vector. Instead, what each laborer supplles 1S
effort, which iz regulated in terms of, but iz not egual to, the
number of components, n, “"worked upon"™ by the worker within a given
time peried. Unlike commedity inputs whose contribution to the

production process is identified along the horizontal spatial

vectors, for the worker, his effort is defined by the diagonal time

? Far the artisan-supplier, siven predoction technigues and hig subjective preferences with respect
to the alloczrion of Time belueen BSrast Snd non-norket ETIviTies, his use of working or "market™ Tims will
be gquided by a siraightfordand protiT-mas bl zing caloul us,

13



vector.

Divizion of labor rempoves the craft foous on outcome by
creating a demand for mere effort or process. Within the factory
employing division of labor, the primary requirement is not the
production of commodities, but the production of commodities within
a minimum ameunt of time. Unlike the buyer in the craft system, the
purchazer of "labor" has a direct interest in the temporal
intensity of labor. That is, what the laborer supplies is not a set
of 'goods for which he is paid per unit, but a certain intensity of
effort, monitoared in terms of the rate of goods turnover per unit
of time, i.a. the velocity of production.

With the emphasis on effort intensity, of which, the turnover
rate of goods per time unit is only an indicator, not a measure,
the worker can neo longer be compensated with respect to guantity of
goods supplied or worked® upon. Though the employer uses spatial,
i.e product, units to establish an effort standard for the laborer,
spatial categories cannct provide a measure for effort intensity
that, as seen in Figure 2, exists only in the temporal dimension.
The non-spatial essence of effort can be overlooked 4if its
provision by labor is wrongly identified with a commodity flow
measurement--the quantity of units "worked upon." The services of
labor cannot even be mapped with some infinitesimal part of a unit
of output worked upon. Unlike commedity units, services do not have
a spatial dimension and therefore, cannot be mapped with flow
element=s existing in spatial forms. The textbook marginal
productivity theory of wages that posits a determinate mapping

between labor and ocutput With both represented in commodity space

14



overlook= this non-commodity or temporal dimension of effort.
Effort provided by the worker is not susceptible to cardinal, and
therefore, economic measurement. As a result, with time as the
nearest economic surrogate for effort, the principle of
compensation is fundamentally altered. The firm purchases labor-
time, while effort supplied within such time is not susceptible to
price exchange. The fact that piece and time wages have been found
to be used in varying combinations in both craft and industrial
systems of production should not conceal the essential distinction
being stressed here. The identity between the two forms of payment
exists only under the craft system. For example, the artisan a in
Figura 1 that preoduces forty straightened wires in an hour and
works five ten-hour days a week is indifferent between a piece rate
payment of cne cent a wire and a weekly payment of twenty dollars.
The payment i= based om the number of wires produced, pericd.
However, with division of labor, the emphasis is on the intensity
of effort, i.e. number of wires straightened per hour.™

The facteory laborer is expected to supply a minimum intensity
of effort--a standard that is not prone to simple price calculus.
In the akove example, one cent is the market determined price for
a defined unit of exchange--the wire. There is no similar market

measure for effort intensity=--a subjective, non—commadity

s The Turn-eé-the century historian of Morth American industrializatice, Morman Ware expressed this
thange in the basis of labor cospensation as thus:

“This transition from the earlier (1., craft] to the later {i.e. industrinol labord was reflected in

terms of the labor contract. The old term for the remaeration of the mechanic was “price.® 1t referred

to his product recher than to Ris labor, for fr was his proeduct that he sold. When the producer,

whecher master or jowrneyman, 20ld his progoct, he recained his perzon. But when he came to sell his

labar, he sald himself."™ {dare, 1921015257

S algo Weber (192201180



phenomencn. For the purposes of the employer, the measure of
product velocity, Q/%, cuffices for both, setting effort standards
and ronitoring worker performance. However, it does not serve as
the basis of an ex post compensation of effort. The use efficiency
of a firm's investment 1n labor-time cannot be an object of
exchange, but only one ot production and cantrol. The guestion of
how much time is reguired for production of wire is, for the
artisan, a matter of unguestioned customary technology'l. But for
vhe labrrer, the standard of effort intensity is as much a matter
of personal motivation and work gthics as a target of
organizational incentives and contrel. The purchase of labor time
leaves unresclved the broader issue of legitimate effort

Standardsﬁ. Thus, the primary transaction between the firm and

H At vhe U.5. arsenal at Harpefrs Ferry, not ooy did each {inished product bear the mark of the
sphins, styles, and gven The coreleseness® of the erafbsman, Dut productivity T the armaey varied according
to the ohility and experionce gf epch artizan. The srancards of YWorking! were provided By The ipdividisal tasks,
Thi working-day of an arpgres Wl determined By thi minimas AECEERATY pime resuired Ta "Filea lack" or “forges
a barrel," ssparding Ta tradiviannl srondards of workmanship, as well as by imdividueal skitl and derteriTy--

which wore of Len caine igental and difficult to gpparate. Thus,

val theagh the factery coened AT sunrige and closed a1 sunser, ariifans Wene free to cone and 9o as They
pleased [ 1 Im offect, this meant Chat yourger Spprentices nd journeymes geoerally spent & greater
apeeane of Timg at Their benches than obder sore experienced hands. pfren skilled artisans would achieve
cheir monthly ouota in Te o6 rhroe wepks and could devote thie resainger of their time o aTher
pursuits wwch o farning, operating a smail buginess or making wedpons for private customers in the
argery shops [ 1 For the mosl part, hord #ork provailed at Harpess Foercy; o systematic wark regimen
did ot [smich, 1991 £5)

e Whether by piece or LGS, HUERS, in &0 far as they are used 19 moTivate a higher standard af
effarz, function &a imputs in rhe production poacess- Thi emergence af effart imbersi by -2 prooiss phenamenin- -
a% rhe targer of cangensation furdarental Ly alters the essence of pigce-roles a% the "price® of laber. Piece-
rates can na Longer perfacm 3 purely al Tocatiwe-roie in the case of the supply of effarr-intensity. Instesd,
piece-rales bogdhe M instPument in Cheestabllsasent of gifory stardords. This fact i well supported by
histarical svidence--in particular, the wse of plece- race wages by the proponents of oe ipnt b ic-manggement "

The task faced by the saployer was rupbolds-obraining masimm sffort in time ard pdopting 3 payment
system that would indicate this T L

wECientiFic EANIGEREnt BppToaihes the problom of FemrReaTion jor manual Labor by the reflecrions that
rimespages give no direct crimslis resards efficiency; and Ehat piece-rate wages err e yiclding the
come pAyERnt o Two men, using similar plant for the same joiy chough one of them has oeovpied his
plant with by for a o2y and @ half, snd the other anky for a day. 1T insigrs...(on) the importance of
seTTing up a direct pemrect bon baTeser & operarive's remaeration far g job end the ghortress of Time
during which he Kieps his plant octupded on fpoL . cHarshall, T9IRT 3E0)

Bougver, i che absencs of @n ohjec Tive or pre-given determination of gifort-intensicy, an aleermarive
peand 1o oetermine This elenent was be b found., 4pbenti fic managemens prowed to Do ore such source of
Legicimacy:

1&



labor ig the investment in labor-time, the use-efficiency of which

iz determined by the velocity of preoduction; ¢/t--a function of the

effort standards sustainable'™, the efficiency of the overall
3

production process, the extent of the market, etc.

This section has explored the first of two relevant temporal

-

YBut scientifie management claims thal & change fn the mede of reckoning remuneration dogs net suffice:
thore iz neecded in addi®ian a 'scientific' asscertaimment of the Tioe which the job reguires when
perfo with standard provision of accessories and oy worbman of fair awverage ability.= (mMarshall,
191%: JE2)

IntererTirgly, ®uch o ®goientific calculation of rhe time reguired zo fulfill a specific task hod to
include in its measwrements, the oweroge ®willingress" of a fodmal ly "@oTivaTed® worker. & minimre anount of
work ethics was bhus slipped in 0% o significant assumplion in he Cime and motion siudies introduced by
scientific management:

Thiy {management) rocognize the cask bofore them as that of inducing each workman to use his best

erdeavors, his hardest work, all hig treditionsl knowledse, his skill, his ipgenuity, and his good

Will==in a ward, hiz “inilialive,' %9 s lo yield the Largest gossible refurn To miz employer, The

problen before The menagement, then, may be briefly sa2id to be that of abtaining the best initiative

of every workmon. And the writer uses the work *indtiotive' in its broadest sense, To cower all of the
good gualities sought for from the men." (Taylor, 1911, Quoted in Clawson {1%80:214)) (emphas1s oaded)

Piegesrates were ampboyed 83 an bncentive mechanise o draw higher Lovels of effort supply from the
labar force. Bonos systems [See Quegess (1985 226-227) for the *fowen System™ introduced in 1898 and its
widespread use in the Britisn erginecring sectars by earby 1900s] conbined “scientitic" gime esTimates With a
ErrucTwred pioce-rate systom that rewarded labor a proporcian of time saved on well-defined tasks. 5ee alsd
Montgomery {1287, -

A eapected, determinolion of legichmsoe efforT supphy {per unit of 1imed and the role of piece-rale
wages in such determinntion became The main basis of industrial dispures mssociated with length of the working
day, pace of work, and Labor remuncration, A majar source of contention @ith respect fe poece Faled WOGES wWis
the nanagement policy of reducing piece-roTes as workors oft the higher standards of effort intemsitys

"The major reasen why trode wnions Like the A%E (amalgamared Socbety of Engincers) were opposed to

pOYmEnt by resulTs W3 fthat it alicded enplayers to adjust piece-werk prices without due regard fo

negetiated Time rates, ond there was also the problem of persiscent cutting of piece-rates as emplayers

ZpughT To maximize cheir returns from the gereral intensificatlon of werk Y (Burgess, 1986z 2183

Seo also fuboff C198B: 45), Rodgers (1978: 51-55), MWore (1990 (1920): 120-22), Mentgomery (19672,
Cloawgan (1980Y amd Bravernon (19753 Workers and Unions responded o the cut in weges and cthe intensified pace
of werk in warisus ways: by nen-cooperation with the "time-esperts™ (uboeff, 1988: 463; informol time guotas
and restriction of pace (Rodgers, 197B: 165-165): peer pressure (Marshall, 1919: 381, 63%) (Montoomery (1967,
19T (Clawson, 1980: 173); formal rmegdTiations with monagemant, etc.

13 Eighteonth and seventemth century work othics played a specially importent rele in obtaining
Rarker comgi tment to the factory systen. The spiritusl roots of the work ethic in Kew England Puritaniss along
with the later secularized view of uork athics in the writings of Beajanin Franklin, Henry Ward Seecher, and
Thimas Carlyle [see Glickatein {19911 molded The work habits of industrializing Amesicas

"The industrial econsiy =05 |A Large part a creatures of the intense regicaal f2ith in the worth of
Labar. The work echic helped iopel the sedtiess persenal energies of the Rorthern mnulacturers, Dlessed
their enterprises with o sense of missien, and gave them a Lranscendent sanccion. 11 helped anesthetire
employers to the eleven- ard teelve-hoor days they impesed on their workers ordd che pece at which the
factories drove Them, The wark ethic provided the language of calculation, system, and diligence InTO
which the efficiency engineers poured their new and stricter meonings, furning the new plants into  matchless
hiwes af imiimtrioudingas .Y [Rodgess, 190ME; I8

Ser Roberison and Lee [1%%2) for the fallure 1o apply Fordist work principles in 8ritish firos due To
the inability of management in SeCUring sdeguate worker commiteent 10 Che high cffort lewvels required. See alzo
Chaedlor {1990} amd Fiaore and Sobel (79883 for persistence of craft traditions in France, Ttaly, and Germany
thatl discouraged the inTroduction of BESS DFGSCTion Droccsses in these cowmiries.

3



decisions of the firm--the investment in labor-time and the use of
4 wage fund to finance this investment. The purchase of labor-time
and its use efficiency as determined by Q/t, i.e. the velocity of
production, was argued to characterize the employment af labor. The
conventional allocative calculus fails to incorporate the temporal
value Of effort by using and interpreting the ratio,

w/q == where w is the wage rate:; g" the so-called
"effective labor units" supplied, measured in
obvious commodity terms.

as the cost or "implicit price” of a unit of labor. It was stressed
that the measure of producticn velocity, Q/t, used by the employer
as an indicator or worker performance is net a measure of effort
incurred by a worker. For labor as a process phenomench, wage
cutlays do not represent a corresponding "stock" of labor services.
The employer demands "from the worker effort in time, evaluated in
terms of the wvelocity of production, §/t, not a stock of
commodities, Q. The cost of labor services is to be obtained from
an alternative standard--that provided by the circulating wage fund
employed in the firm. The nature of this calculus and the use of
the internal measure, Q/t, in reference to labor services is

clarified in the following section.

3. Circulating Wage Fund

The "cost" of man-hours invested in by the firm is given by
the following:

cf = £(w-bh-¥ (or W), r, os/t, TH (1)



where, W is the wage rate per unit of labor time; h,

the unit of labor time; and N, number of workers

employed, W is the total wage outlays incurred by

the firm.

c'--Net cost of Wage Fund used +to employ
labor.

r=-=-Short term rate of interest or opportunity cost

of short term capital.

Q/t==Velocity of production, where t is a discrete
time unit.

pfe—Number of times circulating capital is turned
over in its use for wage. payments. T is
determined by the distribution over time of wage
outflows and the inflows of revenue. A
simple formula can be used to calculate the

value of Tf-

J:‘ |

i - =)
!

(2]

where, L'--Total Invested Labor-Time.
p;——period between wage disbursements or
between wage disbursements and receipts.

@. = total wages disbursed up to period i
W

n——number of dishursemants
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Therefore, Wage Fund = i f s asesas [3)
W
-fI.I'I.L:I.J CF= Tf T e T i-ii-ii--ll--!l-t"}

g,

The co.t of invested labor time is jointly determined by the
yériables in (1). The effect of each variable on ¢f, keeping others

constant-and allowing T to adjust when necessary, is described in

the following propositions.

Proposition 1. acfrdtort) <o, Ar = AW =0

ATF = o

The left hand =side of the above inequality indicates the
change In cost when wvelocity of production 1s Iincreased,
without a change in total wage outlays and r, but with a

higher T'.

Proposition 2. dcfsdr > 0, AW = AT' = A(Q/t) = 0

Here a higher cost of money capital increases the cost of

employment, other wvariables being fixed.

Proposition 3. ac'sart < 0, AlQ/t) = Ar = AW = 0

A higher turnover of wage funds, ceteris paribus, decreases

the cost of employment. Thus, external credit market
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conditions may effect the turnover of liquid funds to
individeal firms.

Proposition 4. dcf/dw > a, Ar = ATt = A/t = 0O

Incfﬁase in market wage rates, without a change in Q/t or in
the other wvariables, leads to higher labor costs.
-

Proposition 5. dct/dN < o, if existing division of
labor iz mnon-optimal--
i.e. A(Q/E) = 0.

» 0, if existing division of

labor is optimal--i.a.

Af{OsE)y < 0.

The inegualities here seek to capture a potential scale effect
that results from the employment of an additional worker. If
an increased M, makes possible a more efficient division of
labor, the use efficiency of invested labor-time is improved,
and the cost of labor decreased. If the existing arrangement,
i.e. seale, of tasks is optimal, an additional worker may in

fact reduce @/t and thus lncrease i

Proposition 6. dc'san » 0,
or dctsdh < 0,

Firms often hire some workers for a shorter time unit--for
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example, hourly or weekly. The effect on employment cost may
depend here on two opposing forces: hourly workers, besides
possibly being paid a lower wage rate, imply a shorter
commitment of wage funds, i.e. a higher Tf, and therefore a
lower ¢f. On the other hand, hourly or temporary workers may
be less motivated and thus provide lower levels of effort,
lowering the use efficiency of invested labor-time, and
increasing overall costs. A simple example illustrates the

dirferential cost with respect to the value of h:

Two Wage Schemes for a Single Production Week

{1} $350 for one week, paid on the first day.
(2} $50 per day, for seven days.

r = 10% per week.

Assuming a single inflow of receipts at the end of the seventh
day, wage scheme(2) will result in a lower cf. This example is
illustrated in graphs 4 (Scheme 1) and 5 (S5cheme 2) below,
which alseo provides a visual representation of the nature of
the circulating Wage Fund. Time is measured on horizontal axis
in both figures. The vertical axis measures disbursements and
receipts. Using the formula for 7', the area/s enclosed by the
dotted lines represent/s the cumulative wage disbursements
over time. The fraction/s in parenthesis isfsare the individual
product/s, (e;p;). Thus, for Scheme (1), T' = 1 and f = 3535,
while for Scheme (2), T" = 1.75 and ¢f = $20. However, if
scheme (2) produces a higher labor turnover and lower work
ethics, the resulting dreop in @/t and thus, in ?f, could more
than coffset the menticned cost savings.
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example, hourly or weekly. The effect on employment cost may
depend here on two opposing forces: hourly workers, besides
possibly being paid a lower wage rate, imply a shorter
commitment of wage funds, i.e. a higher Tf, and therefeore a
lower €. On the other hand, hourly or temporary workers may
be- less motivated and thus provide lower levels of effort,
lowering the use efficiency of invested labor-time, and
increasing overall costs. A simple example illustrates the

differential cost with respect to the wvalue of h:

Two Wage Schemes for a S8ingle Production Week

(1} %350 for one week, paid on the first day.
(2) 550 per day, for seven days.

r = 10% per week.

Assuming a single inflow of receipts at the end of the seventh
day, wage scheme(2) will result in a lower cf. This example is
illustrated in graphs 4 (Scheme 1) and 5 (Scheme 2) below,
which alsco provides a visual representation of the nature of
the circulating Wage Fund. Time is measured on horizontal axis
in both figures. The vertical axis measures disbursemente and
receipts. Using the formula for TY, the areass enclosed by the
dotted lines represent/s the cumulative wage disbursements
over time. The fraction/s in parenthesis ia{are the individual
product/s, (a;p;). Thus, for Scheme (1), T' = 1 and cf = §35,
while for Scheme (2), T' = 1.75 and ¢ = $20. However, if
scheme(2) preduces a higher labor turncver and lower work
ethics, the resulting drop in /st and thus, in Tf, could more
than offset the mentioned cost savings.
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It should be noted that & non-negative, finite wvalue for Tf is
a defining element of the wage-labor system. A finite Tf value is
nat only due to the peculiar co-ordination dynamics and problems of
industrial production, but more essentially, it reflects the lack
vof a corresponding "steck" or commodity measure of labor services.
To assurTle an infinite value for 7', that is, where p = 0, would be
to revert to commodity-exchange. Furthermore, in the latter case,
the firm would no lenger be concerned with the level of éffnrt
provided by the worker. I should also stress that the wage fund
caleculus elaborated here should not be confused with any concept of
“discounted or net marginal value product," in which case the firm
is again indifferent te internal shirking on the part of its
workforce 1f, assuming the availability eof a suitable discount
rate, wage payments are appropriately discounted.
COHNCLUSTION
Economic models that have concerned themselves with the allocative
problems of labor, including the so-called shirking, monitoring,
and information wodels, have, in terms of Figure 2, situated the
problem of labor allocation mainly along the commodity or spatial
vaectors. Instead, the present paper has tried to bring into relief
the economic relevance of time for labor services. While in the
information-cum-monitoring models the issue is one of malfeasance
or non—delivery of contracted services, and the corresponding costs
of cetection and enforcement, the model of dual measures concerns
itself with the use efficiency of a firm's investment in labor-

time. As should be evident in the stylized production model of
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Figure 2, the firm is less concerned with individual shirking than
with the effort standards sustainable for the entire work force or
Wteam." Given the nature of the production process, individual
cshirking is relatively easy to locate and control. The firm,
however, is not indifferent to the level of work ethics prevalent
amongst ite work Force. Further, the use efficiency of invested
labor-time is subject to variables both gxternal and internal to
the firm besides effeort supplied by its work force.

The labaor factor has inappropriately been seen as a pure
variable factor to the productien process, no different from
commedity inputs or raw materials. The investment in labor time,
instead, should be viewed as fixed investment in the relative short
run-—defined here, in terms of Figure 2, as the period for which
Q/t is variable and non-zero with the existing division ef labor or
process scale. The flbw of raw materials or pln components in
Figure 2--i.e. the wvariable factors, determine the use efficiency
af invested labor-time. In the particular case of Figure 2, the
long run would be defined with respect to either the abandorment of
the entire producticon process or a change 1in the scale of
production, the latter being effected by either a mere duplication
{or a reduced scale] of the existing division of labor, or by a
more complex division of labor. For a production process employing
machinery, the degree of fixity of investment in plant capital
relative to invested labor time, would be measured by the fixed
casts incurred for a @/t = 0.

The potentially significant contribution of this paper is the

attempted integration between traditional prﬂductlun theory and the

o5 Uni'l.'erai‘ty of 31 4?1? ]‘ﬁp‘g ??!t'!"ﬂf

Sehonl of Eeonomics
Dilirman, Quumu(ﬁ@



theory of financial <capiftal in the concept of wage funds. A much
richer set of variables has been incorporated as being relevant to
tné theory of wages and employment. A fruitful future research area
would be the effect of changing conditions in capital markets and
availability of short term financial instruments on the structure

T

of employvment and production.
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