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Work Effort and Alterrative Methods of Remuneration

Johm H. Pencavel®

The Iancidence of Wage Fayment Metheds

It has become customary in economics to measure the input of
labor services in production over a period of time by some combination
of the number of workers employed and their hours of work adjusted in
some fashion for variations in acquired skills, This has been a most
useful procedure in assisting our understanding of a large class of
behavior in the labor market. In this paper, however, arother dimensicn
of the input of labor services receilves particular attention and emphasis,
nanely, the intencity and diligence of work effort manifested by each
enployee working iadividvally and by all exployees working fLogether as
a team. The neglect by economists 5f this aspect of the exchange of
labor services is a relatively receut pheunomenon. For instance, Alfred
Marshall stressed how the effective supply of productive factors depends
upon  "...the willingness of those, in whose charge it is, to apply it
in producticn" and he wrote, therefore, of the "supply of efficient work.'dj
He censured Bohm-Bawerk for believing that wages were determined by demsnd
alone "for even if the number of [workiug]: hours in the year were rigidly
fixed, which it is not, the intensity of werk would remain elastic.'é/

Yet analytical work in economics of a more recent vintage has tended to

ignore the intensity of work effort and the subject has become the almost

t"Amc:mg the many people who have assisted me in the preparation of this
manuscript, I am especially indebted to Yoram Barzel, Albert Reas, and
Joseph E. Stigiitz, By awarding me a National Fellowskiip, the Hoover
Institution at Stanford University and W. Glenn Campbell in particular meade
it possible for me to embark oan this project.

l/Marshall “[1920), pp. 437-39.

ngarshall [1920], p. 438, n. 1.
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exclusive province of industrial relations researchers. As one such
student has observed, "...whilie the economist thinks primarily of an
increase in the number of woikers when he speaks of a change in the supply
of labor, managers in practice--especially in times of full employment--
think in terms of increasing the supply of effort from their existing

1/

labor force.'= Much of this paper, therefore, is concerned with
rehabilitating the notion of work effort into analytical economics.

The manner in which individual and team work effort is modelled
telow derives from considering aspects of the operation of alternative
methods of remunerating employees. This is a natural context in which to
examine work effort since essentially it is to elicit a response from
this dimension of the input of labor services for which incentive methods
of remuneration are designed. In this way, attention is directed to
particular characteristics associated with the exchange of the services
of labor and the resources consumed in effecting such transactions., An
important class of these resources consists of the factors spent by manage-
ment in couverting a body of dicpurate and perhars grudging individuals
into an integrated and productive labor force. In such team work, each
employec has the occasion of pursuing his own interests at the expense
of all and this self-seeking will partly take the form of each worker
consuming more leisure on the job., This shirking is detectable by manage-
ment spending rescurces to monitor the behavior of employees so that the

incidence of slovenly work behavior will be related to the properties of

lJBehrend [1957%].
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the function relating enforcemen:i costs to the level of the firm's
policing activities;l/ Evidence that important costs are involved in .
monitering workers is supplied by the fact that firms sometimes choose
to hive off that activity and pay someone else to discharge that func-
tion. For instance, in many cases, labor contractors are paid not merely
to recruit workers, but also to supervise them and to apportion rewzrds
among them.g/ Whether in the direct pay of the firm itself or the
employees of an intermediary, the incomes of the supervisors are to be
understood as the mavrginal return to the firm for their monitoring the
work effort of the firm's labor force.éj

This polizcing activity includes "metering input productivity and

'é/ If the price machanism is to allocate resources

metering rewards.
efficiently, the rewards and penalties to {fifferent activities must
accurately reflect their mawginal productivities and marginal costs., Tiiis

correspondence between market signzls and demands and suppliles is accomp-

lished through devices thet monitor and register claims on and contributions

l-/For a more thorough statement of this view of the firm, see Alchian and
Demsetz [1972].

g-/’J.‘h:f.s is true of the contractors in the California harvest labor market
some of whose functions have been taken over recently by officers of
employee unions; of the Italian padrone at the turn of the ceatury who
not merely advanced credit to pocrly-informed immigrants and occupied

the role of the go-between for laborers and employers, but also sometimes
acted as foreman and paymaster; a:d of the jamadar in India who enlists
and supervises workers for firms in the construction industry. For more
information cn the work performed by labor contractors, consult Epstein
and Monat [1973].

é-/T'ne nature of these net returns is discussad in Becker and Stiglar [1974].

é/Alchian and Demsetz [1972], p. 778.
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to output. One class of these devices consists of the various arrange-
ments by which individial emnloyees are renumerated for their work.
Essentially, there are two such arrangements: remuneration may be dis-
ributed according to the input or inputs that each worker supplies tc
his job or according to the performance or output produced by a worker
or group of workers. The first type of arrangement commonly takes the
form of time payments--wage per hour, salary per month or per year, etc,—
while the second encompasses pure plecework and a great variety of
incentive payments schemes. Since many individuals classified as operzatiug
on incentive methods have some fraction of thelr total pay related to
their working time, the menu of choices available to workers does not
simply consist of receiving either all their earnings in the form of time
payments or all as piecework. Instead, the market has generated a spec~
trum of wage payment methods in which the weight attached to working time
in the metering system ranges from zero in the pure piece-rate system to
unity for workers ca time~vate methods.

The distinction between the use of time input, on the one hand,
and cutput or performence, on the cther hand, as a metering device is not
always a clear one, hcwever. For instance, a number of payment-by-
results schemes measure performance by the difference between the time
taken by a worker to complete a task and the ''mormal" time scheduled as
gauged from work study methods. Here pay is related to work performance
and the index of performance itself is linked to the input of time,
namely, to the extent to which the time spent by the werker on an acti-

vity falls short of the rated timz “allicwad.'" The desire to combine the



advantages of each general class of payment mechanism has led to "mixed
contracts" like measured deywerk under which a worker (or group of
workers) is paid a basic time rate and receives a bonus (or set of donusec)
providing a certain standard is met. This is a contract in which part cf
the paymeant is countingent upon the satisfaction of some condition.
Morecver, thils classification into time-related and output-related
netering devices involves groupirg a wlde assortment of payment schemes

into two sweeping categories. Thus, in what follows, the terms “incentirz

on '

gsystems,” "payment-by-results methods,'" and 'piecework contracts" are
used interchéngeably and we do injustice to the rich variety of different
types of incentive schemes that the market has generated. No doubt, there
are occasions on which lack of discrimination among different types of
time payments and incentive peyments methods will hinder an understanding
of a particular problem. Nevertheless, the main purpose of this paper is
not to look for diifferences within thz2 two payments system, but rather
to identify some general principles that distinguish between the two.
Since the lines of demarcation betwrzer #ime payments and incentive
payments methods are blurred and since this categorization has sometimes
appearcd as no more distinctiswe as that ammong different types of incentivs
schemes, the information available on the incidence of payment systems is
sometimes difficult to interpret for changes over time or differences
between countiies. Consider the data on United States manufacturing in

Table 1: the first column shows the percentage of factory workers on

plecework as given in the Census of Population of 1860 and the second

4
column shows the percentage of production workers on incentive pay 1a 1%58.%

-
SJSee Lebergott [1972].,

f
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Percentage of Production Workers on Piecework in 1890 and Incentive Pay
in 1958 in United States Manufacturing Industry

1890 1958

All manufacturing industry 17.9 27.0
Tobacco 64.1 30.9
Furniture 54,2 25.0
Apparel 51.3 59.3
Leather Lh,0 63.2
Paper boxes 45,3 20.0
Printing 14.6 3.8
Textiles 13.k 39.7
Food 10.4 11.5
Chemicals 5.6 8.8
Lumber b1 6.3
Instruments 45,2 29.2
Toys, sporting goods 2k.5 2k.0
Nonelectrical machinery 21.2 25.9
Fabriceted metals 18.6 23.1
. Electrical machinery 15.6 10,3
Primary metals 10.1 L. b
Jewelry, silverware 10.0 35.0
Transport equipment 4.6 10.4
Stone, clay, and glass 8.4 25.1

From U. S. Bureau of the Census, Census of Population 1890: Manufactures,
Part 1, Table 4

L. Earl Lewis, Monthly Labor Review, lay 1960, pp. 460-63.




Table 2

Percentage of Production Workers Paid on an Incentive Basis,
1945-56 and 1958 in United States Manufacturing Industry

1945.-45 1958
1. men's + boy's dress shirts
and nightwear Th T1
2. drugs + medicines 11 17
3. industrial chemicals 3 5.5
L. paints and varnishes 6 13
5. aircraft engines + engine parts 20 L
6. ferrous foundries 29 27
T. nonferrous foundries 20 23
E. iron and steel forgings 3k 33
9. cotton textiles 35 36
10. rayon + silk textiles 35 29
11. textile dyeing + finishing 22 14
12. woolen and worsted textiles 3k 29
13.  bakeries < 0.5 >
14, cigarettes 6 3
15, cigars 73 66
156. footwear (except slippers
+ rubber products) 69 70
i7T. costume Jewelry 22 17
18. precious jewelry 1k 35
19. structural clay products 26 31
all manufacturing industries
studied 30 27

From Joseph M. Sherman, "Incentive Pay in American Tndustyy, 194%5-L5,"
Monthly Labor Review, Jov. 1947, pp. 535-38.

L. Earl Lewis, "Extent of Incentive Pay in Manufecturing," Monthly
Labor Review, May 1960, pp. 460-63.




Table 3

Percentage of Manual Workers on Payments-by-Results
in British Industry for October 1938 and April 1961

males aged 21  females aged 18

% over & over all workers
1930 1961 1938 1961 1938 1901
1. minimg & quarrying 27 23 - 43 27 23
(except coal)
2. treatment of nonmetals 15 30 30 37 15 29
3. Dbricks, pottery & glass 3k 45 51 e} 35 L5
4. chemicals, paints, & oils 5 21 24 20 9 21
5. metal manufacture 50% 62 hox Lk Lo# 59
6. shipbuilding & marine
engineering Lo* 67 20% 2k Lo* 65
T. vehicles 53% 52 56% 5l 52% 52
8. other metals & engineer-
ing Lh# L5 53*% 53 L5# L6
9. textiles 29 39 6l 61 45 51
10. clothing 36 34 41 50 35 L7
31. leather, fur, etc. 3k 39 23 30 27 33
i2. food, drink, & tobacco 8 14 27 28 14 20
13. woodworking 13 27 26 3k 15 26
14, paper, printing, &
stationery 5 17 29 25 12 19
15. building & construction 0 15 -— 7 1 14
16. transport & communica-
tions (except rail) 3 T 3 2 2 T
17. public utilities 1l 2 1 0 1 2
all industries surveyed 18 30 L6 LY 25 33

* z data relate to April 1947 rather tiian to October 1938

From the Ministry of Labour Gazette for 1947 and for 1961




Table b

rerccent of Production Workers Paid on an Incentive Pasis in American
and British Manufacturing Industry

U.S5.A.(1958) Britain(3.C01)

1. Food and drink 11.2 18
2. Tobacco 32.0 42
3. Chemicals and allied industries 8.8 21
4. Primary metals 45,5 59
5. Electrical and nonelectrical machinery 28.9 L7
6., Shipbuilding snd marine engircering 25.0 65
7. Vehicles 9.5 o2
8. Cther metal goods 23.] k1
9. Textiles 39.8 51
10. Leather and fur 36.8 33
11. Clothing 58.3 45
12. TFootwear 70.0 56
13. Bricks, pottery, glass + ccinznt 2h.5 4o
1k, Timber and furniture 12.3 26
15. Paper, prianting and publishing 7.7 19
16. Toys and sporting gcods 2k.0 5T
all manufacturing industry 27.0 ho

Hotes to Tehle L

The American data pertain tc those production and related workers
eligible for incentive pasments in Mey 1953. They appear in Earl Lewis,
"Extent of Incentive Pay in lanufecturing," Monthly Labor Review, Vol.

83, No. 5, May 1960, pp. 460-63. The British data are defined as wage-
earners paid partly or wholly undzr pajment-by-results systems in April
1961 and are given in the Ministrv of Labour Gazette, Vol. 69, Wo. 9,
September 1961, pp. 369-T73. From wiat can be gathered from the commentary
accompanying these data, both surveys cover essentially the same sort of
payment systoms, namely, pilecework arrangements, benus schemes, and systauz
in which remunerstion is related to the output of a group of workers.
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Ingpecticn of these numbers indicztsc contrasting experiences in different
manufacturing industries, but overall the incidence of those emplcyees
working at payment-by-results methods appears to have increased by aimost
ten percentage points. Unfortunately, this inference may mnot be held

with a grecat degree of confidence since the comparability of these two
series is somevhat suspect. Firsu, in the 1890 Census, the employer
was requested to list operatives, uificcrs cr firm members, clerks,
unskilled workers, and finally piecewcrkzrs "ot included in foregeing
ctatement." This taxonomy may mean that some picceworkers are classified
among the other groups cf workers and that ithe seriles in the first column
of Table 1 is somzthing of a residual category. Second, the 1890 dat
pertain to factory workei:s only; yet, in appavel and teriiie manufacturing
in particular, a number of cmployees worked at home and all of these
of ccurse, were remunarated at a pieze-raie hasis. Fer hoih of thesc
reasons, the incidence of piccewotk in i8530 is probshly under-stated by
these figures.

Greater confidenc: may ta nlared 1n the comparsbility cf the data

in Table 2 which show the percentage of production workers on incentive
pay in 1945-56 and in 1958: the use of incentive methods fell over this
period in "aircraft engires and enzine parts" and rose for "bakeries"

and "precious jewelry," but theve zppezrs to be no general dominant trend.
Similarly, the criteriz vsed in classifying the British data in Table 3
have been pretty much the sare over the period from 1938 to 1961. Pore,
the incidence of incentive pav appowrs Lo have been approximately con-
stant for adult female workers, bui has increased for adult male workers.

“he only cemparable Britich study since 1961 was cendicted by the Natiosneld



Board for Prices and Incomes in December 1967 from which is concluded
"...there is no clear evidence of any overall movement to, or away f{rou,
payment-by-results since the Ministry of Labour's 1961 enquiry.'éJ

The data given in Table 4 compare the incidence of incentive pay
in manufacturing industry in the U.S. with that in Britzin. %hough these
methods are more widely used in Britain than in the United States, typically
in those industries where incentive systems are common in cne country they
are also frequent in the other country. (The simple correlation
coefficient between the two series in Table 4 is 0.52.) In fact, thave
is considerable casual evidenca suggesting that the United States is azmong
those countries that make least use of payment-by-results methods for
remunerating manual workers in industry. For instance, in the late
1940's, it was estimated that the percentage of total hours worked by
manual workers at some form of piecework was 37 in West Germany, 40 in
Denmark, 52 in Norway, 58 in Sweden, and 70 in Hungary.zj As of August
1965, some 63 percent of production workers in the Scviet Union were
paid by some form of piecework with almost one-quarter working at
straight‘piecework methods.gj Tn the 1950's, up to 42 perzent of China's
industrial force were on piecework, but it is thought that the use of

these methods subsequently declined and premium payments with bonuses

paid for exceptional group or individual performance were substituted in

their stead in the l960's.ﬁ/

l/National Board for Prices ard Incomes, [May 1968].
g-/See International Labour Office, [1951], Ch. 3.

3/

~'Sce Kirsch, [1972], Ch. 2. Pieccwork systems {particularly of the "pro-
gressive" form in which the piece-rate incresses with rising output) vere,
of course, extensively applied in the Soviet Union under Joseph Stalin.
Buch economies in which the state figurcs so prominently tend also to mzke
considerable use of exhortative tochniques to stumulate work effort: fhe
moct famous of these was the Stakhanovist novement in the 19¢30's in the
U.S5.5.R., named after a coal-facec worker who was sa2id to have yielded 102
tons of coal in one shift, fourteen timezs zbove the norm!

ﬁ/See Howe, [29731, pp. 118-27.
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The Employer's Choice Amcig Wage Payment Svstems

At any given mcrent of time, each employee's contribution to
the firz’s output and sales is incompletely known to managenent, In
addition, the employer is not fully cognizant of the labor services which
will be forthceming at different levels of remuneration that he may offer.

Put differently, since informatioun is a scarce resource, management has

the problem of disceminating vewards among and of pcsing incentives for

its employees. A firm's response to these two interdependent problems

takes the form of adopting a particular wage payment system. Consider
the manner in which each of these two problems is treated by various
wage payment rethods.

In assessing each employee's contribution to production and thus
in allocating wage payments among workers, the method of time payments
distributes remuneration according to some measure of working time whiie
incentive pay systems invclve constructing scue index of work performance
and relating par to this index. The costs of precisely metering the out~-
put of an individuai (or a grocup) compared with identifying his working
hours (or days) may lead to the total absence of pilecework from certain
types of jobs. Presumably this is wny piecework is less common among
white-collar employees. The exceptions are provided either by those
employees whose remuneration. is based in part upon the value (or increases
in the value) of their sales (e.g., retail salesmen of durable goods,
insurance, and security) or by those for whom "tips" constitute an impor-

tant fraction of their income (e.g., taxi cab drivers, restaurant waitern,
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hotel page boys). In the first case, something readily measurable ic
aveilable; the second category of workers have their performance eva-
luated directly by the consumer. There are, in fact, few jobs where

some index of performance could not be comstructed and used in remune-
rating workers though it may not be desirable to do so.l/ Teaching

was once invoked as the standard exampie of a profession in which a
payment-by-results method could not work profitably, but the debate

over the operation of educational performance contracting under which a
teacher's earnings are linked to increases in the measured scholastic
aptitudes of their students has rendered the once classic example a little
less convincing. Even where the output is measurable with little cost,
the resources used up in policing an incentive payments system would be
considerable if careful, time-consuming, checking of the output is requir:i
in order that performance does not fzall below a quality constraint. This
illustrates the point that under incentive schemes shirking takes the form
of a tendency for the quality of the product to fall, while workers on
time-rates shirk simply by putiing as little effort into their work as

goes undetected. Hence supervisory personnel are used to reduce shirking

lJThe payments scheme introduced for a short while by the British Natior-~l
Health Service to reward dentists prcvides a vivid illustration of the
customer bearing (presumably) heavy costs. Dentists' pay was relatad to
the number of cavities filled with the predictable result that the inci-
dence of tooth decay identified by the dentist took a suspiciously drama-
tic leap upwards and the speed with which cavities were filled increaced
painfully from eighteen to six minutes per filling! Subsequently, more
thorough devices were introduced to monitor the performance of dentists.
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by workers on time-rates while with payment-by-results systems more
resources are devoted to inspect the quality of output, to ascertain in
the case of contingent contracts like meacured daywork whether the
conditions have been satisfied under which a bonus is to be paid, and

to prevent employees from maltreating physical capital owned by the firm.
(Thus under incentive schemes the employer will be less inclined to
"loan" capital equipment to the worker.) Hence the function of supervisoiy
personnel tends to differ under the two payment systems: in each case,
they serve as agents communicating information between upper management
and production workers; but with time payments their concern 1s directed
towards monitoring the pace at which individuals work while with paymeri-

by-results it is the care and assiduousness exhibited by the workers that

is particularly subject to deterioration and thus which requires the
supervisors' attention. Clearly the supply prices of these different
monitoring functions will affect the choice of payment systems to adopt
for rewarding production workers.}/
The second importent class of problems o which the wage payment
method 1s addressed arises from the fact that, at any given moment of
time, knowledge of market clearing prices is not freely available to
market participants. As a consequence of opportunities and preferences
continually changing, information concerning the terms at which goods
and services are being offered for sale is not costless to obtain., In
the context of the labor market, employers are not certain what quantity

1/

—"In their examination of wage payment methods, the British National Rosrd
for Prices and Incomes "...came across a strong minciity opinion [omong
managements] that payment-by-results syztems were primarily concerned, not
to raise productivity, but to deal with the problem of work supervisior ,”
National Board for Frices and incomes, (May 19681, p. 25.
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of labor services will be forthcoming at different offered prices and
workers do not have complete information of all wage offers. Though tl.=
employer’s ignorance of the labor supply schedule facing him obtains
whether it is a set of plece-rates or of time-rates that is being deter--
mined, different elements of the problem are associated with the two
payment systems. Thus, payment-by-results has the advantage that, once
pilece-rates have been settled for a given class of workers, the more able
and more industrious individuals will naturally receive higher earnings
as the simple consequence of the system's operation. Put differently,
incentive systems tend to circumvent some of the employer's problem of
accurately screening his employees. So, given a cost to detecting each
employee's work performance, the use of piece~rate methods 1is prompted

by a wide dispersion of productivities among different workers. Under
time-payments, such differential rewards for diligence and hard work arc
more difficult to determine since such characterisiics of workers are
incompletely known both prior to and after being hired. So under inceniive
schemes, employers mzy permit the wage paymeri mechanism itzelf to dis-
criminate among workers of different productivity. On the other hand,
there is a good deal of evidence to the effect that the determination of
the piece-rate 1s particularly difficul: (costly). Individuals schooled
in the techniques of scientific management and industrial engineering try
to determine that piece-rate which will yield the flow of output from
workers that the employer is seeking and their procedures normally take
the form of ascertaining what an "a.erage" employee will produce over a
"normal" period of working time. If the piece-rate is set “toc" low, the

required number of workers will not be forthcoming to replace thoca wiw
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have quit unless the employer engages in costly methods of recruitment;
if it is set "too" high, thz fear of '"rate-cutting" induces workers to
form formal or informal cartels to prevent some individuals from workiug
£s h2rd as they would like.lj 1If the production technology and indivi-
duals' preferences and opportunities were constant over time, by trial
and error the employer will grope towards the optimal piece-rate but such
a stationary environment is not, of course, the one in which the employer
operates., In particular, rapid technical change involves especially
frequent piece-rate revisions with all the attendant costs so that we
should expect incentive methods to affect and to be affected by the

pace of technological change: wherc keen competition obliges firms to

be 1innovators or swift initators in productien technolcgy, there will be
a tendency for a firm to make use of time-rate methods that do not
necessitate a revision of wage rate schedules each time a prodvction
process 1s reorganized; alternatively, pilece-rate methods throughcut an
industry add a cost to and therehy discourage the development of new
technologies in that 1ndustry.zj Where the firm employs workers of varicus
skills, a change in the place-rate necessarily involves quections of the

relative remuneration of workers of different skill classes. These probleu:

!JSuch cartels go by the name of 'restrictions of output,” These are
discussed below.

g/There is, indeed, evidence to this effect: '"An incentive plan is also
helped by stable technology. The marufacturing industries where the

value of incentive plans is most frequently questioned appear to have had
continuous and significant technclogical change. Those industries wvhere
incentive payment is taken for granted appear to have had relatively steble
technology,”" Sumner H. Slichter, James J. Healy, and E. Robert

Livernash, [1960], p. 519.
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¢f ¢atermining the relative wage structure also obtain when workers are

1/ ) . - ,
employed at time-rates™ thougna the tendency for earnings differentials
to display marked anomalies over time under an incentive system bears
witness to the prcblem not only of determining the picce-rate for a given
greup of workers, bur szlso of estabiishing skill differentials that aao
not create feelings of Inequity or injustice that affect work performancs;gf
The vorpecuniary aspects of alternative cmployments that devive from the
fact that (in Marshall's vords) "the seller of labour must deliver himszisf"
znclude, intex alia, the fairness aud jusiice with which each worker secs
himself as being accorded by the msanszgement. Arbitrary or, sometimes,

inequitable treatment of enployees on the part of wanesement is ofcen
5

~t/Rees (19707 has put the general point Iin the following succinct menmer:
"...every change in wages tends to raise questions of internal equity thax
can e very troubiesowe to solve., Lven if it 1s decided to raise all

wage uniformly, it must be decided whether this is to be by a uniform
percentage or by a uniform amca.it, and whethar the increase is to exiresd
all the way up the structure of wages and salaries or only part way. The
probicms are not uniike those faced iy tue United States Congress in
separating problems of the level of the income tax from iseues of tax
reform,"..

3 !

~“'Ct. "We have in short fevu! ronsiderable disenshantment amoug workars
with the constant time-consuming process of shop floor haggling, inszcuity,
falsification of work records, inversion of customary ckili differentials
and lack of security, which are so often associated with conventicnal
payment-ty-results systems...workers are as ccncerned with the equity

and stability of earnings as they are with their absolute amount, and are
therefore likely to be willing to 'trade-off' those features which permiv
a rapid and uncontrolled rise in esrnings in exchange for alternative
advantages," WNatlonal Board for Prices and Incomes, [May 1568], p. 29.
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followed by uncooperative and unaccommodating work behavior. Not only
do incentive methods lead to disparities in earnings that scmetimes induce
discontent among employees, but the fewer supervisory persconel with which
payment-by~-results systems typically operate also implies that the costs
of managing these wage payment wethods are particularly sensitive to thec

1/

prevaliliing climate of management-eiployvee relations.=

The Supply of Workinz Hours and %iork Effort

Consider now the supply of labor services under different wage
payment systems and, for this purpose, suppose the output or performance
of an individual employed over zny given period of time (say, a week) zn
an incentive payments scheme mzy be indexed by Z. For this present
analysis, all variables that might affect the level of Z are excluded
save two: the numbers of hours worked at piecework (Hp) and the amount
of effort expended at that work (Z). The relationship between these
variables describes an individual's on-the-job production function
(assumed to te strictly concave): 2 = Z(HP,E).

Congider first the association between working hours and output.
Most of the research that has been undertaken on this relationship has
been conducted not by observing zn individual's performance, but the work
performance of a group of employecs at a plant or factory. A convenient
summary of this research is proviced by Brown [1965] from whose paper the dats

1/

— There is a large amount of evidence from the industrial relations
literature of how incentive systems tend to generaf.e substantial or ano-
malous interskill earnings differentials which contribute to considerable
management—employee discord. These are described by the Naiional Boawxd
for Prices and Incomes as "decayed" systems while Slichter, Realv, ai
Livernash talk of "demoralized" plzrs noting that "Serioms demorsiizaiis:
typically involves not only poor uricn-management relations and a high
rate of grievances but continucus use of wildcats and slowdowns," p. 49C.
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Zabie 5: A Cumraxy of the Studies Investizating the
Asscciation between Hours of Work and Output

# of cases in which 7 of cases in which
no. of hours and output are hours aand output are
case rositively asso- unrelated or neg:-

length of workweek* studies ciaced tively relatad
more than 60 hours 238 53 47

52-60 hours 394 66 343
less than 52 hours 91 82 16

*Length of workweek is measured at original hours in situstions when hours
were reduced and at the new hours when hours were increased.

in Table 5 are taken. A dominant positive association between output and
hours is only apparent when the workweek enters the range of sixty houis
or less. One suspects that, when the workweek is very long, changes in
hours of work are associated with opposite changes in work effort and
that, if in some way work effort could have been held censtant, the posi-
tive relationship between working hours and output would have been equaliy
apparent at long working hours as it clearly 1s at shorter hours. It
appears that the most recurring question this rescarch tries to resclve is
not the direction of the effect of houre on cutput, but of hours upon Gui.--
put per hour, an issue that turns on whether the marginal product of hours
is more than or less than the average product.

Presumably one should also expect 3Z/3E > 0. There is a long
history of highly respectable research into work fatigue 2nd, while some
commentators seem to think that with the shorter working hours (per day or
per week) of today fatigue is a thing of the past, there remains an aware--
ness of the fact that boredom &:d the monotony of the job affect work

performance. It is variations in the amount of effort expended by workere
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that is invoked to account for the shape of the "work curve", as it is
commonly called in the literature, the time path of workers' output during
the day or week. This curve reveals interesting differences from case
study to case study and clearly a careful analysis of this variety would
require examination of a number of explanatory factors. However, if a
typical curve can be said to exist, then it has the characteristics first
of rising during the course of continuous work and then of falling off,
sometimes quite steeply, towards the end of the working period.l/ This
decline in the rate of output that appears to set in after a period of
continuous labor is generally attributed to the growing disinterest and
fatigue of workers. It was relationships such as these that led earlier
writers to reserve a particular role for effort in the supply of lzabor

services.g/

l'-/An excellent discussion of 'work curves'" is contained in P. Sargant
Florence [1924] who writes, "This curve cannot be attributed to any
physiological fluctuation that would occur even if no work were done, since
such fluctuations as have been measured seem to be diurnal in span, i.e.,
from a curve spread over the whole day and not over particular hours
corresponding with the spell of work in the factory. Further, this curve
can be spoken of as typical; it is not a mere compromise between two or
more divergent curves but tends to be the curve most frequently shown.
Deviations therefore shown by particular workers and particular days seem
distributed around it as might be expected from chance errnrs. Nor, as
far as my evidence goes, do the less productive individuals have the mcre
precipitous curves', p. 234,

sznd the treatment at that time of this dimension of labor services cor-
responds to some suggestions that the deceleration of output per man from
the 1890's in certain trades in British industry is attributable "...to a
certain slackening in the men's individual labour effort,” E. J. Hobsbawm:,
[1964], p. 351. Or, to illustrate with another instance earlier in that
century which also draws attention to the adjustment of work effort to
rewards, consider this description of Enzlish navvies (railway constructiou
laborers) working in France in 1843: '"The navvies worked this way for

six weeks and earned fifteen francs a day each. Then the French enginears
began to see that the Englishmen were making them pay an enormous sum

for the work and reduced the price. The navvies, having no other work

to go to, had to take it. When the next pay day came round there was
ancther reduction, this time to five francs a day. Then the Englichmen:
mnuttered that:they would do nct move than five fra=ncs worth of woik,

anc they thercupon slackened off .awl ook things easy, Coleman, §1965],
Pp. 203-209,
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The employee's production function will, of course, contain othar
arguments, For instance, the vitzl role of work experience in accounting
for variaticns in labor incomes across individuals suggests a "learning-

ty~-doing"

effect in the function Z. Such learning effects have heen
recorded not only for individual wetrk performance, but also for grcup per-
formance,l/ There are also characteristics of the individual's werking
environment that will affect his output--~the machinery with which he works,
the organization of the work processes, social interactions ameng employecsn,
*he climate of management-employee relations, and so on. However, for our
Present purposes, the presence of two variables, working hours and work
effort, in the individual's production function is sufficiently general
to highlight the substitutlon that may take place in the supply of labor
services for individuals working ca payment-by~-results schemes.

Consider now the implications for the standard utility analysis
of the supply of labor services when the individual's work-leisure choice
includes an option tc be remunerated by incentive methods at work rather
than by time-rate methods.gj Hie (well-behaved) uiility function (V) takes

the form:
U = UCH, B LE.Q) (1)

where Ht measures hours of work in the time-rate sector, Hp rours of work
in the piece-rate sector, E the amount of effort spent at piece~work, and
Q the consumption of ccrmodities. Increases in Q are assumed to yield

sreater utility in the individual (i.e., 3U/3Q > 0) while small increases

i/

-~ See, for instance, the study by Blackburn, [1936].

ﬁ/For expositional convenience, the individual is taken to be the decision-
vaker. The extension to the context ~f the household is straightforward.
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iz working hours and work effort are presumed to be associated with more
disutility (i.e., 3U/3H, , 9U/3H _, U/3E < 0). The assumption of

9U/3E < 0 may well not be the case over certain ranges of effort: when
the individual is bored, greater work effort may reduce his feeling of
ennui and yield him greater satisfaction. Under such circumstances,
greater effort will be expended at work until the marginal utility of
work effort turns negative. The budget constraint may be written as
follows:

+ 2) =
I+ vl ﬂZ(Hp,E. PQ (2)

here I measures nonlabor inccme, p the price of consumer goods, W

the wage per hour worked in the time-rate sector, and 7 the piece-rate
for work performed in the payment-by-results sector. In the spirit in
which this anelysis is normally conducted, all prices (including the
piece-rete) are taken as perametric to *he individual. The total hours
(°) available to an individual over a given period of time (say, a week)
ore assumed to be divided entirely between household activities or "lei-
sure" (Hh), work paid at time-rates (Ht)’ and work in the piece-rate
sector (Hp). The individual's behavior mey now be described by the maxi-
mization of his utility, equation (1}, subject to the budget constiraint
given in equation (2), to the form of his on-the-job producti-n function,

and to the implicit constraint on hours (HC = H, + H, + H ).
(9]

L
The form in which effort is modelled here is only one of a number
of possible characterizations and it describes a particular dimension of

the expenditure of effort. Here, effort is spent at piece-work, but not ot

work in the time-rate sector nor in the process of consuming "leisure" off
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the Job. Of course, effort is spent at time work but varistions in this
expenditure of effort are not immediately and automatically reflected
in variations in a worker's earnings. Instead, an employee on time paymentsa
who consistently and permenently works diligently and whose effort is
‘etected by supervisors will tend to be promoted to a highor wage rate
class more rapidly than other workevs. Undsr time rates, therefore, hsbitual
vork effort is rewarded through promotion and the appropriste incentives
involve steeper earnings-experience profiles then will be the case for
piece-~rate workers. Work e®fort that is transitory and volatile tends
not to be rewarded in time rate schemes but is compensated with piece-rate
methods through the mechanical workings of the payment system. Formally,
the level of habitual work effort has the properties of an investment
decision: an expenditure of a resource (effort) is made prior to the
payment of the rewards. It is the expenditure of transitory work effort
that is described by the relationships in equation (2).

As far as the use of effort at nonmarket activities is concerned,
an alternative characterisation might recognize that an energy or effort
constraint obliges the individual to allocate his energies between that
expended on the job and that used in houschold or leisure activities and
the appropriate formulation would involve not merely the consumption, but
also the production of energy during non-labor market time. In this way,
the model links up with the economics of health. This would lead us away
from the main purpose of this essay which is to examine labor supply

behavior under different forms of the wage payment contract, but it seems
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1/

a natural and perhaps useful development.~
The first-order conditions for a maximum involve the constraint

shovn as equation (2) plus

M _ U 3% v . v 92\ _
‘aHt & J\w)H,c =0, (aHp + Am aHP)HP 0, (aE % Am aE)E = 0,

where A is a Lagrange multiplier to te intevpreted as the marginal
utility of concumption (that is, Ap = 3U/3Q). If the individual works
entirely in the time-rate sector, then Hp =E =0, Ht > 0, and there i-
the familier aU/aHt = =Aw condition; alternatively, for the worker
specializing in the piece-rate sector, Ht = 0, Hp >0 and E > 0 and

the marginal rate of substitution of work effort for working hours in hic
utility function equals the marginal rate of substitution of effort fci
hours in his on-the-job production function:

3U/3E  _ 3Z/3E_ . (3)
aU/aHp 3Z/9H

“he absence of the piece-rate from this condition arises irom ine postu-
lated foim of the incentive payment system uader which neither working
ilours nor vork effort are rewarded directly, but rather only as ihey con-

iribute to work performence (Z).

;/The budget constraint also abstracts from factors like the existence

of a premium rate for overtime and from the fazt that very mauny workerss in
vhe piece~rate sector do not receive all their remuneration on & payment-
by-results basis, but are also paid in part on a time-rate basis. These
modifications in the wage payment system mey be grafted on to the basic
model with little difficulty.
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Totally differentiating the first-order conditions ard then solvir;
for the individual's decision vaxr.ables yields equations for the supply
of working hours (Ht and HP) and effort (E). As usual, the effects of a
change in the wage rate upon hours worked and of a change in the piece-
rate upon hours and upon effort expended at work may be decomposed into
income effects and utility-constant subastitution effects. In the case of
hours worked in the time-rate sector, the substituticn effect (aHt/Ew)*
is ambiéﬁShsiy positive, the standax»d result,. (The asterisk here and
helcw denotes the income compensation that enables the individual to
remain on the same indifference surface.) However, the unusual implicaticu
of this model is that, within the piece~rate sector, the sign of each of
the substitution effects is ambiguous. If changes in work effort did

not affect the individual's production (i.e., if 3Z/3E = 0), tuen, in ih

[}

case of the Hp equation, the substitution effect would be unambiguouzly
positive, as 1s the standard result. Correspondingiy, in the I equation,
if the individual were not free to vary his hours of work (i.e., if

aZ/aHP = 0), alterations in work effort would be positively associated with
income~compensated changes in the piece-rate. But once a substitution

o3

between hours of work and work effort is permitted in the piece-rate
sector, we can no longer be certain of the signs of these utility-constaus
substitution effects. The economic rationale for these results is
straightforward: at piece-work, effort and hours are rewarded only insoioi
as they contribute to an individual's output (Z); an income-compensated
increase in the piece-rate affects simultaneously the return from hourg

of work and from work effort and so msy encourage the substitution of

effort for hours of work depending upon *the nature cf the preduction funciimm
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and of the utility function, both functions containing hours of work of

and work effort as arguments. A necessary condition for these abnormel
substitution effects is that hours at piecework and work effort are strong
guhstitutes in the individual's utility function: +that is, if an indi-icual
zlects to work more hours, then he will tend to reduce his faligue (effurt)
from working.

Although the signs of the substitution effects (aHp/an)* and
(3E/37)* are indeterminate, we can be sure that the income-compensated
increase in 7 will induce au increase in net labor input and, therefore,
given the marginal products of these inputs, an increase in output Z.

The reason for this is that, since a small change in 7 leaves the relstive
return on work effort and working hours unchanged within the piece-rate
sector, we may invoke Hicks' composite commodity theorem, treat effort

and hours "as a single commodity", and derive the result that the income-
compensated effect of an increase in 7 on the individual's ocutput or
parformance (Z) is unambiguously rositive. In short, in payment-by-
results work, the familiar conditions on substitution effects apply to
changes in a worker's output (Z), not to changes in his working hours, as
a function of changes in the piece-~rate (n).

Careful empirical research needs to be undertaken into the structure
of the individual worker's on-the-jcb production function since, inter alia,
this structure will affect his labor supply behavior. The research that
involves estimating cross-section wage equations may well be useful in
this regard though their interpretation needs to proceed with caution.

Tor instance, annual or weelly earnings equations for workers on incentive

payments systems will only shed light on the on-the-lob production funetion
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if the determinants of the piece-rate (m) can be separately identified
and held constant, otherwise the right-hand variables in such equations
will tend to compound the factors that affect m with the arguments of the
production function. This problem also exists for equations in which +hz
dependent variable is defined as average hourly earnings (or, move
frequently, it natural logarithm). Concerning the inferences that may be
drawn on the individual's on-the-jcu 1rcduction function, this procedure
of dividing eearnings by hours worked is, of course, unexceptional where,
under payment-by-results schemes, the elasticity (in the case of the

logarithmic specification) of an individual's output with respect to

hours worked is unity (i.e., 2ln Z/31n HP 1). But presumably, this
should not always be treated as a maintained hypothesis.

Many incentive payments schemes reward various dimensions of a
worker's output at different rates. The door-to~door salesmen with a
suitcase of products selling at various prices is an obvious illustration.
There are other ceses: slaughtermen in Britain are paid different rates
according‘to the type and the size of animal they slaughter;l/ a
chemical firm investigated by the National Board for Prices and Incomes
[Dec. 1969] awarded points for workshop cleanliness and linked pay to the
number of points collected while a synthetic fibres plant related one

<lement of earnings to the quality of output by reducing pay as the number ¢:
defective items produced increased5~a and, in educational performance
contracting, the contractor's (including the teacher's) payment often
depends upon increases in pupil's recorded mathematical abilities, gains

;/Consult the interesting study by Greenwood, [1969].
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in bhair verbal test scores, and othor pavSioniar atoriiatos thed the
ruplls have acquired (like a higher attendance rate).l/ In each of
vhese illustrations, several dimensions of output are distinguished and
each is rewarded at a different rate. The individual then has to allo-
cate his time not simply between piece-work, work on time rates, and
leisure, but also among the various types of piece-work activities, each
activity corresponding to a different dimension .of output. If i indexes
the different work activities and leisure, then the su.ply equations for Hi
and Ei to each activity will contain as arguments the incentive rates, Fi
in all the activities and we arrive at a general system of economic
incentives that determines the allocstion of en individual's time and
effort among many activities.

Once it is granted that an employer values a number of different
attributes of an employee's work performance, this case of a multi-
“imensional output may be regarded as the typical one. And if for analy-
tical convenience the situation is characterized as one in which the
employee applies his time and his effort to merely two work activities
(say, Za and Zb), the two-sector model of general equilibrium that was
originally devised to handle problems in international trade suggests
itself as an appropriate representation.g/ Suppose that a worker's
supply of hours and of effort is made in & two-stage process such that, at
the first stage, the division of hours and effort between market work and
nonmarket activity is determined and, at the second stage, this given

quantum of working hours and effort is then allocated among the two diffe-

rent work activities. This separabiliiy allows us to treat the endowment

q
Z/See the summary of eight performance contracting programs in Hall [1972].

~ 1

./ . .

‘' Alternatively, if effort were expended in nonmarket as well as in merket
zetivities, again a tvo-sector (market versus nonmarket) model of +he
alloration of time and effort is involved.
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of working hours and of work effort as fixed for a given individual
although, of course, these endowments will normally vary between employe..:
according to variations in individual »prefercences. These input endow-
ments are specific to an individual and cannot be transferred between

their use a8 inputs in producing Za and Zb (providing specialization

in either Za or Zb is ruled out). Consider two employees with the

seme on-the-job production functions (linear and homogeneous) yet differeri
relative endowments of working hours and working effort to apply in

the production of both Za and Z Though the per unit returns to Za and

b
Z, are likely to differ (i.e., L # wb) both individuals face the same
piece~rate in a given activity., One Tinal and crucial condition is that,

for all relative input shadow prices, Z and Z have different and invariant
input intensities, say, Za being hours-intensive and Zb effort-intensive
(i.e., Ha/Ea > Hb/Eb). Under these postvlates, the following "factor pric:
equelization" theorem may be asserted: the two individuals have the
identical shadow price of fime at work in the two activities and have the
same shadow price of work effort. This does not mean, of course, that

they receive the same earnings (or hourly earnings) since, although their

per unit valuation of working hours and effort is the same, they bring to
work different endowments of these inputs.ij The usefulness of this resul'
is that, if two individuals are observed working the same number of hours,
then in certain circumstances differences in their earnings may be attributed
to differences in the amount of effort they apply to their work and not

to differences in their respective valuations of effort and time that woulid

1/

“0n the assumptions stated, an individual's labor earnings (Y) over a
period of time is equal to the sum of his earnings in producing Z and 7 Zy
(i.e., Y=72 + m, 2 ) and this in turn is divided into that attFivutabre
to hours and®tfat 8 &ffort [i.e., ¥ = u(H +H )+ v(Z + E ) where u
and v egre the shadow prices of Lours and “i)u”* re’“ﬁ'*@vely}“
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derive from dissimilar input marginal productivities (production functionsi,
This sort of model can also be employed to yield implications conceiriug
the effects of technological change. It is frequently asserted that with
modern factory processes the employee becomes little more than a machiie
tender and his output is unresponsive to changes in factors under his
particular control. Put differently, it is argued that changes in the
technical orgenization of production have tended to raise the marginal
product of hours relative to the marginal product of effort, en effort-
saving technological change. Suppose & quantity and a quality dimension
to the output of each individual are identified, the index of quantity
being given by Z& and the measure of the quality of work performance by
Zb.l/ Also, as before, suppose that Zb is relatively intensive in effort
and Z, in hours (i.e., Ha/Ea > Hb/Eb): in other words, the quality of
work performance requires comparatively grester effort. Under these
conditions, an effort-saving (hours-using) technical change in the
performance of the effort-intensive output, Zb’ leads to hours being

substituted for effort in both Za and Z, and, of course, the shadow

b
price of effort rises and that of hours falls. The ocutput of the
effort-intensive commédity, Zb’ will rise and that of Za will fall:

the quality of work performance will increase. Conversely, an effort-savir:
technological change in the production of Za’ the hours-intensive quantity
of output, induces a substitution of effort for hours in Zb though not
necessarily in the quantity of output, Za' In this case, the effects

on the outputs Za and Zb are indeterminate.

l--'/In the example of the synthetic fibres plant above, Z, was measured by

the (inverse of the) number of defective items produced.
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Restriction of Output

One of the most consistent and well-researched findings of industrisl
relations specialists examining the operetion of incentive payments
schemes is that production workers in a number of plants operate under
another constraint that, in this literature, goes by the name of
"restrictions of output".;/ The role of unions in operating "make work
or "featherbedding" arrangements is familiar to economists, but the extent

of such practices among nonunion employees is not typically appreciated.

Starting with Mathewson's classic work in 1931 on the Restriction of Out-

put among Unorganized Workers, researchers have discovered that social

pressure and custom m3y operate as ef{ectively as formal union rules to 1l uit
the production of employees.g/ Though such restrictions of output exist
where pay 1is related solely to the input of time, they seem particularly
prevalent under incentive payment systems where a fear is that a great

expenditure of effort leading to a bulging pey packet will induce manazement

1/

~ Syncnyms include rattening, soldiering, striking on the job, goldbriskinsg,
government work, scamping, skulking, and Ca'Carnny,

!
g’Thus, as Leiserson observed in & chapter of Mathewson's book:
", ..nonunionists are far from helpless in limiting the amoun% of work thay
will turn out. They have develcoped methods of colleziive aciion as effec-
tive as trade-union practices...Trede-union restriction is ordinerily
enforced by agreements with employe:rs which usually come to the public
notice. In fear of the condemnation of public opinion, responsible leader:
of labor orgenizations use their influeiace to reduce the restrictive prac-
tices of their members. Non-union workers have no such restraining
influence, except as the menagement is on the watch; but this is offset
by an amazing smount of encouragement of restriction by the workers'
immediate foremen and supervisors,” Mathewson, [1931], pp. 162-63.
And Leiserson footnotes J.H. Willits who is quoted as writing, "In
short I don't think you can do anything but say that restriction occurs
also abundantly among non-unionists and that the causes, therefore,
must be considered as deeper than the trade-union organization." This
behavior is sometimes manifested not in a restriction in output of a
given quality, but a fall in the quality of a given output so that the
inspection procedure results in rejecting a higher fraction of outputi as
faulty or defective.
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%0 respond by cutting the piece~rate. The workers' cartel may thus be
iaterpreted as a device for redistributing income among workers in one

ar

(0]

period as an insurance against rate-cutting in the future. Taer

[¢]
w

naturally, other explanations--to stebilize carnings over vagaries in

cutput, to reduce interpersonal frictions by rarrowing the dispersion in
individusl earnings, to assert aa independence from murnagenent~initiabed
adninistrative schemes, &nd so on~-tncugh the possibility of rate-cuiting

appears 1o be the most frequentliy cited reason for the existence of thesc

&

[

"estrictions on output. Meoreover, there are many historical precedents
for rete-cutiing so the employees' fears are DYy no meaas grouxdless.
Once the cartcl has been fommed it mey well be directed not wmerely at
asrrowing the dispersion of earaings et each point in time, bvat also ab
-

raising the average. This may be achieved either by aflecting the sevitir:

of the piece~rate or by altering the indices (the Z'c) to which the
piece-rate is linked. In these latier activities, whalever else the
employees{ cartel may be doing, it is both supplying information to
management about work processes and euployece work performance and also
auditing management so that management's commitments in the labor contract
are being fulfilled.

Insofar as the restriction of output is concerned, the fraction of
workers (unionised and nonunionised) in American and in British industcy
for whom such a constraint on their earnings is operative is not known,
but the industrial relations literaturs referred to suggests thot it is
by no means peculiar. Presumably, the existeice of this constirsint (ot

known) will be an element in the individual's Job choice and workers who
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do not wish to be bound by such a constraint will temd to congregate in
~mployments where it is not operative. Over a longer period of time,
therefore, this constraint loses much of its force. On the other hand,

in the short run, such customs end traditions should be incorporated

into our economic models, as are the constraints of the legel syctem,

if they operate meaningfully to affect behavior. In fact, the effect of
these restrictions of output on hours worked and effort spent is fully
trectable by conventional economic analysis. For suppose that the piece~rata
(r) is given to the individual so that a restriction on the cutput (Z)

he may produce is equivalent to a constraint on his piecework earnings.

Let (nz)° be the eernings limitation imposed by social pressure or union
rules so that for any worker employed wholly on an incentive basis, in
addition to the standard budget constrailnt, he is subject to the constrzini
thatnZ S (nZ)O; this is his earnings allotment in the cartel.l/ The Leograngoan

thus takes the following form:

2 = U(H ,HP,E,Q) +A[L + L, + 1.~Z(HP=E) - pQ] * u{(nz)° - nZ(}Ip,E)}

1/

-~ This characterization of the problem is sdopted because it is simple and
permits us (as shown below) to draw upon the literature on the behavior of
the consumer under rationing. HNonethceless, it is a little misleading since
breaking the constraint is a feasible option. Akin to the effect of a law
on behavior, the individual worker's decision whether cor not to act in
accordance with the community-imposed limitation on his output will be
affected by the penalties that would follow from his noncompliance. These
normally take the form of verbal antagonism from his fellow employees, the
imposition of fines, social astracism, and "binging" (striking on the upper
arm!--see Roethlisberger and Dickson, [1939], pp. L21-23),
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tiere 4 < 0 is a multiplier to be interpreted as the increase in the
irdividual®s utility (other things equal) from small decreases in working
hours and/or work effort thet accompany changes in the communitly-imposed

piece~work eurnings constraint., If, in fact, the individual elects to

0]

earn less than the constraint (ﬂZ)o, then u = O and the analysisz in the
previous section of this paper:: reyuires no amendment. If, on the other
hand, the constraint is binding (n < 9), the analysis becomes fcimally
identizal to multiple constraint problems like the consumer's choice unde.
rationing.;/ There will be some reallocation of labor as those individuals
formeriy nesr the margin of indifference between working in the pieca-ratn
sector and working in the time-rate sector nov evade the piecsa-work
earnings constraint by working at time paymerts. For those i.dividusls
rcmaining at piece-work, their hours of work (or work effort) iz determin-C
at thet point 2t vhich its marginal disutility eqmuals a weighted average

of the piece-rate times the marginnl pvoduszt of working hours (or work
effort), the weights being the Lagraugeen multipliers: EU/BHp = W(BZ/aHp)

(1 = A); and JU/OE = #(02/9%)(u -~ A). Dividing the one equation Ty the

l/In fact, treating the constraint as an equality rather than an inequality
also seems descriptively accurate in those cases in which social pressure is
levied on those whose output (or earnings) falls substantially short of thc
prescribed level. Thus consider the following description of one workshop'c
customs: "To work too quickly was to be labelled a 'teararse' and to be at
least partly shut out from the friendly give and taske of the shop and from
the spontaneously formed 'scrounging groups' which, in defience of manage-
ment rulings, assembled in secluded corners of the shop for unofficial tes
breaks and discussioas...If to be a "teararse' was to court exclusion from
the social life of the workshop, it was also regarded as a breach of workabam
custom to be too much of a 'scrounger'. The man who persistently dolige? wirk
and whose output fell below what was generally considered ‘decent' became an
object of ridicule...Many of the customs of the workshcp effectively Yoy LI
lated the output of the shop in respect to both quality and quantity, enu:

it was known to be management's opinjon that the output of the shop could
easily be increased," Lupton, [1963], p. 2.
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other yields equation (3): at the optimum, an output constraint
notwithstanding, the marginal rate of substitution of work effort for
piece~work hours in the utility function cquals the marginal rate of
technical substitution of effort for hours in the on-the-job production
function, as in the non-output constrained case. The irrelevance of tha
output constraint as far as this relationship is concerned makes clear
the fact that the appropriate anslogy is not with single commodity
rationing, but with "points rationing" in which a weighted svm of various
commodities is subject to a limit, the weights designated as the "points
prices." Thus, in our case, hours or effort are not separately rationed:
instead, their joint product (earnings) is retioned with the points prices
of each of the inputs being equal to the value of their marginel produzis.
Where both an earnings coastraint and an lurs constraint obtain at
riecework thzn, of course, equation {3) does not hold. If both of these
constraints are binding, then el1 the adjustment is upon work effort snd
loafing, sleeping, and, in general, consuming leisure during working
hours will‘be observed.

By comparison, the marginal rate of substitution of piecework hours
(or of work effort) for goods in the utility function will be different

from that in the non-earnings constrained case. In particulax,

where the presence of the Lagrengean multinliers distinguish it frem

the situation in which there is no restriction of output.
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The lsbor supply functions (supply of worlk effort and of working
hours) for workers subject to this cormunity-imposed output constraint
will contain (7X)°® as an argument. It can also be showa, making use’
of Le Chatelier's principle, that the conssquences of introducing this
earnings constraint is for the utility-constant effect of a change in
the piece-rate (m) upon cutput (Z) to be smaller for such workers as
compared with those for whom no such ceonstraint is operative. Or,
stated more loosely, labor supply curves will tend to be more inelastic

with respect to the piece~rate for those workers affected by restrictions

on outyput.

The Lelative Esvnings of Titeworkers and Piecownrlers

‘the previous sections outlired tue determinsnts of both the employeria
cheoice and a representative employee's choice among wage payment methods.
Thus, at given facvor prices, the firw's onployment of pieceworkers and
timeworkers depends upon the relative productivity of the two activities
and from these decisions on tiae part of firms is derived the relative
market demand for pieceworkers vis-a~-vis timeworkers. If the marginal raic
of substitution of pieceworksrs for timeworkers in production is the
same for all firms in e particular market, thea the market's relative
demand curve will be infinitely elsnsvwic at the given relative warpginal
products. On the other hand, some dispersion in the ratio of the marginzl
products of the two groups of workers among firms would impert a negative
elasticity to the market's reletive demand curve. Analogously, a relative

market supply curve may be constructed that shows the supply of pieceworkers

to timeworkers at different relative returns. Together, the relative mscket
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demand and relative market supply curves determine the relative pay and
employment at the two peyment methodi. At the market equilibrium, the
merginal worker is indirferent betwesn working at time-rates and working
et piece-rates which, from the analysis above, will obtain when

BU/BHp + 3U/3E ) E<GZ . 2&)
BU/BHt w QHP oE

To focus attention on the price and rroduction pairameters, suppose the
marginal disutilities of work in the two sectors are equal in which case

when
an individual will work in the time-rate sector/w > w(9Z/3H . + 3Z/3E)

b
and in the piece~rate sector when the inequelity is reversed.;/ Where
7 end w are given to each individual, a postively-inclined relative market
supply curve would be generated if physicel and intellectual aptitudes
cause 32/8Hp and 3Z/3E to vary across individuals. Clearly, the greater
the similarities in these marginal products among individuals in a given
market, the greater the elasticity of the relative supply curve. Differencss
in the position of the reletive supply {unction across, say, occupaticns
will be related to differences in the frequency distribution of the marginal
productivities over individuals in each occupation: where the distribution
of marginal products in one market lies to the right of that in another
market, so the relative supply curve in the former market will lie to thc

right of the relative supply curve in the latter market.,

;/Note that the inequality may switch for a giver individual as his msr-

ginal productivities alter with increasing inputs of time and effort.

An sbsence of total specialization of work on the two wage payment systems
may be manifested in "moonlighting" or in individuals seeking out Jobs

in which remuneration is partly on a time-rate and partly on a piece~rate
basis,
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This section uses this framework for an empirical analysis of the
relative pay and employment oi the two classes of workers. Of course,
since returns to workers in the piece~rate sector are measured in terms
of dollars per unit of output () and in the time-rate sector in terms
of dollars per unit of time (w), there is little purpose in comparing =
with w alone. The pay differentials analyzed in this section are the hourly
earnings of these workers. Thus, if Vt denotes the weekly earnings of
timeworkers and since the data are adjusted to omit overtime work, the
hourly earnings of these workers measure vt/Ht = w. On the other hand,
for piecevorkers producing a weexly cutput indexed by Z and ignoring the
minimum time payments gugranteed, their hourly earnings are given ty
VP/HP = (nZ)/Hp. By way of illustration, when Z is Cobb-Douglas in hcuis
and effort, the logaritim of the hourly earnings of these workers is given
by

In(

'Um‘ﬂ<2

) = constant + In 7 + (a-1)ln HP + bln E

where a and b are the elesticities of output with respect to hours woried
and effort respectively. All workers from the Chicago labor marketi study
discussed below were observed ai the same number of working nours so Hp
is a constant. Of course, E is unobserved though will be aigher in the
payment-by-results sector since transitory changes in work effort are
unrewarded at Uime--payments.

It is well known that the average hourly earnings of incentive

payments workers typically exceed those for timeworkers within particulzy

skill-industry categories. To examine whether the relatively higher
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earnings of employees on incentive pev mey be attributed to identifiable
versonal or plant characteristics requires a body of data that contain
information on variables in addition to the earnings of the two types

of workers. Such information was collected for one semi-skilled
occupation, namely, punch press operators, by Albert Rees and George

Shultz [1970] as pert of their Chiceso labor market studv.;/ Of the

183 male operators in 12 establishments, 8% work on time-rates and 99

on incentive methods; only one of these 12 establishments employed both
mele time- and piece-workers together. Of the 120 femsle operators in

8 establishments, 51 worked on time-rates and 69 on incentive pay; no
establishment employed the two types of female workers together. A summery
of chaoracterictics of these workers iz given in Teble 6. As far

as the male employees are concerned, there is the typical situation of

the (unadjusted) hourly earnings of workers on incentive pay being higher
cn average and having a greater dicpersion across individuals than time-woriers.
The frequency distribution of hourly earnings epproximates a lognormal for
each class of workers though the dispersion is greater for those on piece-
rates: both the highest paid and the lowest paid werkers were on incentive

schemes. Of the other characteristics of these male employees, workers

£L--/I am most indebted to Mery Hamilton for going to considerable trouble

to provide me with these data. "A punch press operator sets up and operetes
8 machine that forms or shapes metal or plastic parts by puinching them out
of & sheet or strip of stock. The work pace is usually under the control
of the operator. Punch presses differ greatly in size and in the heaviness
of the stock used," [1970], p. 57. This last characteristic, the variatioas
in the type of machine, means one cannot assume the piece-rate is the same
even among pieceworkers in a single esteblishment. Thus, with these data,
the factors that affect each pieceworker's output are not distinguishabie
from those that determine his piece-rate.
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on incentive methods tend to have longer job tenure, are more likely to
he black or have a Spanish suraname and to be covered by union-negotiatci
collective bargaining egreecments, and are working in plants characterized

1/

by high turnover rates for all workers in the plant.= These characterisiics

of time end incentive workers also hcld true for the female employees s2va
for the relatively lower earnings and smaller dispersicn of pieceworkers.
This averration from the normal situation of relatively higher earnings

for piece-workers raises the question of whether this sample of female
workers is, indeed, representative of the population of female employees

on the two wage payment systems to wiiicl: an assured answer cannot be given
with our present state of knowledge. The use of piece-rate methods as

a self-screeing device where a wide dispersion of productivities is thoughi
to obtain will account for the higher incidence of black and femalc
employees at work on payment-by-results.

Are the hourly earnings of workers on incentive pay signilficently
nigher then those on time peyments after adjusting for other identifialtle
differences between the two groups of employeezs? To answer this question
requires, of course, the use of scine maintained hypothesis concerning the

causes of earnings differentials. For this purpose, we turned to the recent

1/

=/The turnover variable (X,) measures the percent of all workers in
the establishment who have been hired in the previous three years and
the private agency varieble (X.,) measures the percent of all workers
hired through advertisements or private agencies. Of the variables in
this table, all measure characteristics of the individual employees except
for these veriables X, and X,. The latter two variables measure charac-
teristics of the esta lishmegts in whiech each employee works ' and each
individual is given the valves of X, and X, that correspond to the

- . o T
plant in which he or she works.




Table 6

Charactevristics of Time-Rate and Piece-Rate Workers:
Punch Press Operators in Chicago

number of individuals

Y, hourly earnings ($s): mean
standard
deviation

X, , years of schooling
X2, years on present job

X, = 1 1if occupational experi-
3 :
ence prior to present job

XL = 1 1if black or Spanish
surname
X. # 1 1if occupation unicnized

p)

X6’ percent turnover in estab--
lishment

X,, percent hired through
private agency or advertise-
mant

male workers

time-rate piece-rate time-rate

.08
.06

T.72

25,35

99
2.55

0.50
9.16
10.7h

0.L9

.25
.53

27.50

11.99

female workei:

51
2.43

0.30
9.22
9.17

52.67

ne

R

picageyrnty
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literature on human capital and labor earnings which has provided
evidence that variations in invcstments in schooling and in on-the-jcu
training remove a large fiaction of earnings differentials across
irdividual workers. The particular regression equation which was fitied

to the observations on these male worizers takes the follewing foim:

2 2
¥ = stact X, F oot oo + S + X, +
1n ¥ = conctant + clYl 02y¢ 1;X2 ahyg a5X1X2 o XJ

a7xlx3 + a8X2X3 + leu + Bzxs + B3X6 BhX'( + (i
yP + SGP + ¢,

where 1n Y measures the (nalural) logarithm of the houirlrn earnings c¢f
each worker before any overtime, P ic a dichotomous varisble taking the
valug of vrity if the worker was »paild ca incontive methods and of zero
on time-rates, G is a dichotomous varistle to be explained below, ¢

the other varishles

[0}
L]
v

stands for a stochastic disturbaoncs te2rm, and wh

are indicated in Tadle 6.~ Tho variables kl, 52, X., ere interpreted

as nmeasuring human cepital investments snd huave beca entered into

the equation in a most general form, namely, as if the function relating

-~

these varisbles 1o the z=rvices of the humran capital stock mer be aopro-

ximated by a second~order Taylor series expension. This specification

2/

has been used before in accounting for earnings differentialis™ and

for this sample it involved a substantial improvement over the nsrrower

1/

= All these individuals, in effect, are working the same number of weekly
hours. More precise definitions of these varisbles and information on
the sample design and survey are contained in Rees and Shultz, [1670}.

2/

~'8ee Mincer, [1974]:
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form thav involves a quadrstic term in expeiien~e but nct ia schooliing
and no intcraction terms between scnooling end pestschroling investnent: .

The turnover and use of private egencies variables (X6 and X7) respec-

0

tively) are included %o capture tiie eff2cts of management's policies cu
Weges whenever labor supply curves Lo she Firm are less than codipletcely
elastic. Thus each wansgenent may cconomize on the costs of labor turin-
cver and cf searching for proluctiv: orployees by paying welatively high
{conspicuons) weges so that our hypoikeses ave shat hooh 83 erd B)
possess negsiive signs,;/

£5 noted ehove, only cne of the twelve estoblishment: employing
the male punch press operaters (and none of the eight establishmente
employing the female workers) operatzd both time-rate and piece-rate
metheds. This non-specialized esiablishment supplies ten observations
to the sample of 183 male workers of whom five are paid at time rates
and 5 at piece-rates., The estimating equetion has been specified to
discover the pearticular relaiive hourly earnings diflerential Petwveen
piece and time workers in this singular estudblishment, Thus, G is
a dichotomous variable taking the valne of unity if a worker is employed
in thic esteblishment that operates Loth time-rate and piece-rate mathods
end taking the value of zero for wo.kers in all other establicshments.
An estimate of the proportionate earniugs differential in this establich-

ment is given by the estimates of y plus 4.

1/

='On the employer's wage-turnover strategy, see Pencavel [1972] snd on
the employer's wage-search strategy, see Stigler, [1952].
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Pefore turning to the results from cstimating this equstion with
o sample of 183 male punch press operators, recall that previous studies
into the earnings of individuals with different employers have made uss
of sample sizes many times larger thon what is available to us here. For
instence, Jacob Mincer's earnings functions were fitted to a sample of
over 28,000 individuals and George Johnson and Frenk Stafford's study of
+the earnings of academic econowists make use of over 3,000 cbservations 2
ur sample of 183 male employees in 12 different establishments looks
pretty mecagre by comparison and we shculd not expect the same sort of
precicsicn in our estimates of the regression coefficients as has been
obtained bty other researchers using equations similar to that above.

The consequerices of estimeting the above equation by the method
of ordinary least-squaresg/ are shown in the column heeded equation (1)
in Table 7. Almost thrce~quarters of the variance in the legarithm of
hiourly earnings is removed by this lincar comitinestion of veriables and
our sign hypothescs cn the resressicn ccefficients are borne out by tae
estimates., The absence of a strong positive effect of unionism (X5)
on wages neay be attributed to the thireat effect in an area with a strong
union movement: +that is, in setting the wage in his owan plant, an

l/See Mincer, [1972] and Johnson and Stafford [19TL4].

g'/The appropriateness of this estimating procedure cen, of course, be
challenged, For exsmple, an argument involving the simultaneous deter-
mination of weges and one or two of the right-hand variables is not
difficult to construct. Treating the presence of piecework systems
(the variable P) as simultaneously determined with 1n Y and applying
the method of instrumental variables yields an estimate y that is
practically identical to that given in Texle 7.



Tihle T
RAL A

Dstimated Regression Equations with thzs Logarithm of Hourly Earnings
for Male VWoirkers as thz Dependent Variable

conabica (L) equetion (2)  equatioca (4.

rean ol depeadent variahle . 868 .850 L9319
rtandard devieation of dependent
raviable .159 .107 .158
sumber of observations 183 84 Qg
~zxtimates oi...
constant AR .85 1.005
{.023) (.099) (.183:
- schooling LOh22 .C155 Nolleys
= o (.0169) (.0166) (.0258)
4 (schooling)” -~ 0021 . 0909 ~,002M
- (.0209) (.0007) (.0013)
. experience . 0099 .0138 0077
- - (.0052) (.0069) (.0075)
X (experience)” -.000001 -.00013 . 00003
- {.00009) (.02031) (.00013)
%%, (schooling x i¥psrience) -.00028 -.00041 -, 000N"
e (.00033}) (. G004E) (.00330)
N previous experience .0379 L0711 . 0460
’ (.0557) (.0516) (.0931)
KEX3 (schooling x previous --. 0089 -. 0018 -.00248
- experience) (.0052) (.0045) (.000y)
X@X3 (experience x previous .0035 -. 0023 .0033
- experience) (,0013) (.0026) (0025}
5 Flack or Spanish gurname -, 0104 . 00002 . 00001
v ‘ {,ui81) (.01540) (.02655;
h unionism -, 0140 - 0u87 -, 2R27
’ (.0288) (.0k96) (.1240)
e turnover -.0031 -.0008 -. 0087
(.0009) (.0037) (.003k)
XT private agency or ad. -.0030 -.0063 .0019
(.0006) (.o011) (.o021)
= incentive pay . 0684
(.0399)
>3 (incentive pay x non- - 0642 -, 0967
specialized estahlishment) (.0oh1k) (.0503)
R2 .743 . 910 . 135
SEE . 084 .035 .10k

~vandard errors are given in parentheses beneath estimated coefficients.
“2E is the standard error of estimete of the regression equaticn. )



erplcyer of nonunion labor will he induced by the thkreat of union-
orgenizing activity to prevent the appearance of a large gap between th~
vage rates he pays and those received by comparable union labor; such a

gap normally implies that his workers would be extremely recentive to a

1/

union membership drive. A test of the null hypothesis that the variablos

measuring the human capital investwents of these workers have no effect

on their earnings (i.e., a jJoint test on “the a coefficients) is

decisively rejected: F= 8,1 > FO 05(8,168) = 1.99.2/ The estimated

coefficient on P suggests that, holding other factors constant, the
proportionsl difference betieen the hourly earnings of incentive pay-
ments workers and those paid at time~rates is approximately T percent.
This is, in fact, not significantly different from the figure we would
srrive at by a comparison of the unsdjusted wage differential of these
workers (namely, 8.8 percent).éf This positive coefficient on P may be
interpreted as the value of the self-screcning service provided to the

employer by the overation of the piece-work system. It reflects the fa~t

1/

= For further details of this in the Chicago lsbor market, sce Rees and
Shultz, [1970]}, pp. Ll~6, 181-84, and 220. Perhaps it shouid be edded
here that the estimated coefficients on other variables (such as dis-
tance to work and location) used by Rees and Shultz to account for the
earnings differentials of these workers never approached conventional
levels of significance and, more inportant, did not alter any cf the
qualitative conclusions from our estimates.

g-/Since X, measures the years spent by each individual on his present

Job and X indicates whether oi not he had any occupational experience
prior to gtarting his current Job, the reader may wish to interpret the
coefficients attached to these variables as isolating the effects of
(post-schooling) specific training and of (post-schooling) genersl train-
ing, respectively, on earnings. The marginal rates of return to schooling
are approximated by 9ln Y/3X, where an interpretation in terms of gross
investment and depreciation would seem to be appropriate.

Q/The mean hourly earnings cf himevorkerns aond of pilecererkers not
ernloyel in the establisiment that operaves both payment methods arve

3T
d- - o3 - . e .
S2.5T ol 82,57, rewpectively.
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that incentive payments workers are rewarded for transitory variations

in *their work effort, a variable that is omitted from this regression.

One check on this explanation takes the form of estimating this

regression equation for the 84 time~workers and for the 99 paynent-
by-results workers separately: since the earnings of workers on time-iraties
are independent of transitory variations in their effort, we would be
omitting an effective constant from this regression equation for time-
workers; on the other hand, since transitory variations in work effort

are rewarded under an incentive payments scheme and since we should expect
individuals to respond in different ways to this incentive system, a
regression equation describing the earnings of payment-by-results workers
would, indeed, be omitting an important determining variable, Equation

(2) in Table T describes the earnings of workers on time-ratesl/ and
equation (3) of workers on incentive pay. The standard error of estimate
(SEE) of regression equation (2) is about one-third of the standerd
deviation -of the logarithm of earnings of time~workers while the ratio of
the SEE to the stendard deviation of the dependent variable in equation (3)
is almost twice that number. Alternatively, the independent variebles
included in the regression equation will normally predict the earnings -

of time-workers with much more precision than they will the earnings of

workers paid on incentive schemes. This is consistent with the conjecturs

l/The only unionized timeworkers are employed in the establishment that
operates both time-rates and piece-rates. Hence the timeworker regression
equation founders on collinearity between X_ and G, This is why equation
(2) in Table 7 omits the G variable. >
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that an important explanntory voriatle (namely, work effort) has been
mitted from 2qration (3).;J

As wvas pointed out above, the raward for diligent work effc:t
performed under time payments is provided Ly steeper earnirgs-ezzperienecs
profiles than operates for payment-hy-results workers. This is evident
from the regression equetions (2) and (3) in Table 7. Coupsre the {loga. i%im
of) eernings-experience profiles for the two classes of workers &t the
approximate mean values of schooling and previous occupationa’. =xperience
{nomelw, Xl = 10 and X3 = 0.50 Tor hoth groups). For the time-rate

worzers, the slope of the logarithw ol ecarnings-experience relationship is

given by
i = 01675 - .00026 X,

while for payment-by-results workers it is

7 Y
')_]:3 i 008?; < L0060 i
BX2 «

The proportionate rise cf earnings with on-the-job experience 1is, indeed,
greater for time-rate workers than for piece-rate workers: the incentives
to habitual work effort for employe:zs oa time payments involve greater
rewards to on-the-job learning. The slight concavity (irom “elow) in the
logarithm of earnings-experience relationship for time-rate workers and
the even more imperceptible convexity in the relationship for piece-rate

1/

="A test of the null hypothesis that the vegression coefficients in
equation (2) are no diffevent frou those in equation (3) may be rejected-

L=

A C e
F = 1'32 > FO C,::‘. _‘_;",‘,3_‘)_‘3 FEREL R G B
U,
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workers implies that, after a number of yeare on the job, the
rroportionate return to experience becomes the same for the two classcs
of workers. For these employees, this obtains at 24 years of vninterruptcd
exnerience on the Job. However, from these data not too much should be
made of this convergcence in the profiles: only some 13 of all 183 meale
vorkers were observed with at least 2l years of experieice so, at this
range of values, inferences are being drawn from e very small sanple
of observations.

The hourly earnings differential betveen these two groups of workers
in the establishment that manages DLoih wage payment methods is given by
the sun of {he estimates of y and §, namely, .068 ~ 064 = .00k wvhich,
to all intents and purposes, is zero. Hence, an earnings differential
vetween piece and time workers ohliy obtains between workers employed
on tlhe two payment systems in different establishments; in the only
esvablishment that employs the twce groups of workers alongside one another,
there is no such pey differential. Since according to equation (3) of
Table T pieceworkers in this establishment earn almost ten percent less
than the other male incentive workers in this sample, the absence of
a piece~-time pay differential in this establishment may be attributed
simply to less work effort on the part of thase pieCeworkers,l/ Mlbernnrivels,

the management of this plant may believe that a small interpersonal

l-/Of course, § may be picking up other effects on earnings peculiar to
this establishment that have little to do with the workings of the wage
peyment systems. An alternative procedure is to estimate an equation
omitting the establishment varisbles (X_, Xg, and X ) and replacing

them with separate dichotomous Variableg for each of the twelve establish -
ments. The general drift of the results from this cstinaeting zquation
does not confliet with those in Table T though the latter are

typically estimated with greater statistical precision.
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dispersion of earnings encourszes harmonious and productive work erfc:t.
Note also that this is a unionized plant and the union itself may be
ocperating effectively to narrow the pay differential of timeworkers and

. 1
plcceworkers.—/

Trade Unions and Wege Peyment Systems

This raises the general issue of the role of trade unions in the
operation of different wage payment systems. In the popular nind in the
United States, labor unions are associated with strong opposition to
incentive payments schemes. No doubt, this is attributable to the conspi-
cuous stand against plecework metheds on the part of some unions, the
United Automobile Workers in particui:r. Thus Walter Reuther of +he
U.A.W. spoke in 1947 of the opposition to payment-by-results as "...the
cornerstone of our basic union policy" and continually bargained for

the application of an hourly wage rate plan. Although ccme obhservers have

the move away from incentive pay in the automobile industry since the
early 1936'5, the importence of the U.A.W. policy as a contributory cause
is unchallenged.g/ However, there is atundant evidence of other unions
being not merely sympathetic to, but actually encouraging of the use of

incentive methods.éj In many cases, presumably, the existence of the
l/Equations similar to those in Table T were estimated for the female

time and piece-workers. A 2% per cent hourly earnings differential was
measured in favor of piece-workers though this was not estimated with

great precision. Not too much should be made of these results given our
inability with these data to take account of the discontinuous market
experience of these female workers prior to their startirg on the present j.o.

2/

= See the measured discussion in Macionald, [1963], pp. 112-21,

3/ ] ,

= ITor instance, reid the Aiszcussinu o the Steelworkers Union = of trs
unicas in tle garmacnt troades as de ! Averniii,
£1960), =p. 81h-35 and 523-25,

b

vev e - [ . a3 - BN . | el T
ascorrec by Glichter, Heely oov

i -



L.

wicn introduees no element into the choice zad operalica ot the wage
paymnent system that would not also be present if the workers were unor-
ganized: the union does no mure thaa register, thougl perhaps in a
vetter publicized fashion, the attitules of its members. There may well
be other cases, however, in which the methods of wage payment afford diffaz
rent opportunities for unions to negotilate pay levels ithat are sbove
competitive rates. TFor instance, it has been well documented that the
costs of operating incentive payments methods are pa.ticulariy sensitive
to the climate of management-employee relations. Insofar as organized
workers can threaten to be more effective in dislocating production than
unorgenized workers, the employer may have to offer a higher price to
purchase union cooperation in the administration of the incentive pay
scheme. This suggests the hypothesis that the impact of the union on
wages is greater for workers on payme:b-by-results than for timeworkeis.
On the other hand, mention was made in the previous se Hiniccdf
circurstonces in which each individuel employee may be working under a
community;imposed output constraint: <typically, these restrictions on
output operate where workers fear that high earnings will irduce employe:rs
to cut piece~rates. If union and non-union plants are equally effective
in restricting output in this way, then, as far as this factor is concernea,
there will be no union-related pay differential between timeworkers snd
pieceworkers. On the other hand, if the apparstus of union organization
permits a more effective enforcement of output restrictions in union
establishments, then, when all other variables are held constant, the

average hourly earnings of piecevorkers will tend to be lower Iu union
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wlents than in nonunion plants:if put differently, unions are more
effective in eliminating observations in the upper tail of the fiequenc:
distribution of pieceworkers' hovrly earnings. This argues for the
earnings differential between pieceworkers and timeworkers being

lower in unionized establishnents.

Consider the data in Table 8 on the proportionate difference in the
hourly earnings of pieceworkers and timewcrkers in union establishment:
and in nonunion establishments, If Yp and Yt denote the hourly earnings
of pieceworkers and of timeworkers respectively, then the third column
in Table 8 lists r where r is defined es
(/)=

P 55
(rp/*t n

=
[{}]

where the subscript u indicetes unionized establishments snd n norn-
union plents. These data do not indicate a persistent tendency for the
Pieceworkers-timeworkers earnings differentiz] to be either higher or lover
in union as comparad with nonunion estsablishments though unionism clearliy

1/

= Some illustrations of the policing arrsngements of the union are give:.
in Van Dusen Kennedy, [1945]. Kennedy writes, "In some cases the union
imposes penalties for serious infractions, in the form of a brief suspen-—
sion from work or a money fine. An interesting arrangement is the "kitty"
system encountered in a few cases. A limit on production ur earnings ty
the hour or by the day is agreed upon and workers forfeit any amount earre’
over the limit jnto a common fund or kitty. "This fund is exnended periodd-
cally for a group function or celebration. That less formal and more
direct methods of enforcement are sometimes used is indicated by the
statement of a committeeman at one plant that if a worker persisted in
exceeding the limit established some of the boys would "take him out in
the alley and beat hell out of him," p. 118,




Table 8

Average Hourly Earnings of Incentive and Tim= Wnilars in

American Machinery Manufacturing Industries in 1942

occupation

male assemblers, bench, class A

male assemblers, bench, class B

male assemblers, bench, class C

female assemblers, bench, class C

male boring-mill operators,
class A

male boring-mill. operators,
class B

male buffers and polishers

male casting cleaners

nale craters, class B

male drill-press opersators,
class A

male drill-press operators,
class B

male drill-press operators,
class C

male heat treaters, class A

male lathe operators, engine,
class A

male lathe operators, enginz,
class B

male lathe operators, turret,
class A

male lathe operators, turret,
class B

male metal-saw operators

male milling-machine operators,
class A

male milling-machine operators,
class B

male packers

female packers

male spray painters

male planer operators

male power-shear operators

male screw-machine operators,
class A

male screw-machine operators,
class B

male screw-machine operators,
class C

proportionate hourly earnings
difference in

union plants

nonunion plants

-. 007
137
b2
.296

. 086
.162
.221
.192
.169

.081

163
.209
. 307
. 091
.390
.300
b1

.ho2
.315

. 265
.130

.037
.516

.251
.062
.278

.122
. 207

.332
.324
<175
-.018
.106
.022
. 045
.26k
<119

.158



“able 8 continued

A e o ——————— © i1

occupation union plants nonunion plants r
female testers, class C .276 .0T5 L1867
nale welders, hand, class A .163 .232 ~. 056
male welders, hand, class B .376 127 221
male machine welders .290 .380 -. 065
female winders, class C .228 .130 L0848
unveighted arithmetic mean r = ...027

__number of occupations in
union plants  nonunion plents
incentive earnings<time-work earnings 1 1
incentive earnings>time-work earnings
by 0- L4.9% 3 3
5.0~ 9.9% L 3
15.0-19.6% 12 3
20.0-2".9% 3 3
25.0-29.9% 3 h
30.0~34.9% 1 s
35.0-39.9% 1 2
40% and over 0 3
total number of occupations 33 33

From Effect of Incentive Payments on Hourly Earnings, BLS Bulletin No. 7Zi,
1943.



b

narrows the inter-plant dispersion in (Yp - Yt)/Yt” Alternatively.
using the Rees-Shultz data on male punch press operators, when an
interactive term XSP (unionism dnmmy variable times the incentive puy
Qumry variable) is added to the regrossion equation (L) above, the
resulting coefficient estimate is pcsitive (.0%3), but with a shasdard
error larger than the estimated coesvicient. Though different conclu-
sions may well be extracted from cthar bodics of data, there is little

in these results to suggest that trade unions matter as far as the relativ:

pay of pieceworkers and timcworkers is concerined.

Conelusions

The questions focused upon in this peper have been ccucexued with

-

robiem of eliciting effort from ampleyees. Tais problem arises

e

"

o

because of the conflict of interest uvetwesen Lhe cwners of cepital {(or
their representatives) and the hired labor aud becmize malingerinz is
costly to detect aud vrevent. This gives rise to the issue of providing
the appropriate set of incentives znd penaliies nud Lhe different wage
payment meéhanisms are directed to that end. In particular, piece-rate
rethods tend to be preferred when the arployer’s problem of accusrately
screening his workers assumes cspecial importcance. The seven per cent

pay differential between male piecewnrkers snd timeworkers that has been
estimated above measures the value ¢f the signalling function provided to
the employer by the operation of the piece-worker systam. Further work on
this theme should move beyond the simdie piece-rate/time-rete dichotomr
of peyment methods that has been fcllowed in this naper and Iansbead exaninn

the rature of different zsorts of -erment wrackondomg,
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