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T. Introduction

E fficiency wage theory suggests that em pyers can inprove the productivity or qualiy of thelr
w orkforce by paying w ages I excess of the opportunity cost of Hoour. There are wo schools of
thoughtas t© how these wage pran i opearate. The ‘stmm entalist! view is thatan ployees choose
how hard o work by equating the m arginal costs and benefits of shirking. W age pram & are thus
canots thatan pyers use, along w ith the stick of diam s8], to encourage an optin al supply ofw ork
effort [Shapo end Stiglitz (1984), Bow les (1985)].The ‘sociological’ approach, h contrast, argues
that the pram i representa gift? by the firm  thatappeals to nom s of byaly and m utual cbligation
on the part of is workforce [Akerbof (1982)]. A coording o thisview efficiency w ages elicit effort
by creating a clinate of co-operation and recioroctty, mther than by entering an nstum ental
caluation of the expectad netbenefitof shirking.

I is difficult o testefficiency w age theory since stendard com petitive m odels also predicta
positive conelation betw een productivity and wages. M oreover, cne would expect to find such
paym ents In siuatons where it is difficu’t to cdoserve, and thus m easure, w orker perform ance.
Econanm ists have therefore attam pted © test the theory by focusing on the relationship betw een
wages and other form s of effort procuram ent. For exam ple, if efficiency wages are successiil n
elicitng effort then, ceterds paribus, one would expect firm s paying such pran B © Twest fewer
resouroes 1 m onitoring w orkerbehaviour:

An altemative m ethod of In proving w orker productivity is to diwesta share of the fim 1o
the hands of w orkers. R ecent years have w inessad a resurgence of nterest n an plyee sharing.
Rekndled by W eitzman’s (1985) purported m acroeconom i benefits of profit sharing, attention
has tumed tow ards the m ore reedily discemible, and orghally luded, m icroeconam i benefits of
an plyee sharing broadly defined W eitzm an end K muse, (1990), B linder (1990)].

Empbyee sharig has mplicatins for both hsmm entel and giftexchange m odels of

efficiency w ages. Th tem s of the form er; a sharing schem ew ould directly reduce the m argalbenefit

! See, orexample, Bow kes (1985), Calvo (1979) and Eaton and W hite (1983). It is possble, how ever, thathigh
wages are a necessary com pensating differential for occupations that require disastefully high rates of
supervision [Aoki (1984)]. Evidence of a positive (hegative) relationship betw een w ages and m onitoring n the
Sw edish public forivate) sectorisobtained by A rai (1994).



of shrking . Th the extram e case, a self-an ployed w orkerhasno oentive o shirk. The tan ptaton t©
free ride renders the issue som ew hat Jess pellucid when a w ork group is considered, buteven here
the exchange envirorm ent is affected. D Zvesting partof the enterprise is perhaps the m ostgenerous
gifta fim can offer is w orkforce and if itis via an exchange of gifts thatw age pram & elicit effort,
then the question arises as t© them arginal utlity thatw orkers derive from such gifts.

An hterestng, yethitherto unexplorad, question thus arises as t© the relhtionshp betwean
an pbyee sharhg and the w age-m onitoring nexus. A priorionew ould expectsharng to m iigate the
ne=d to m onior. W hether it augm ents or assuages the relbtionshp betw een pay and supervision,
and thus its effecton the shape of the ttade off, is mather Jess cbvious.

Th this paperw e explre the effects of sharing’ (1e. profit haring, perform ance relbted pay
and empbyee chare ownership plkns) on the rhtonship between supervision and pay. Our
an pircal resuls basad on the British 1998 W ork Place Em plyee Rebtions Survey suggestan
nvere rebtonshp beween supervision and pay wih this tade-off belng m ore pronouncsd
an ongst fim s operating enpbyee share ownership or perom ance rehted pay schan es. This
finding would appear o Iend support o hsttm ental efficiency w age considerations. W e also find
thatem ployee share ow nership plns and perform ance rehted pay are rebtvely m ore sucoessiiil n
alleviatng the need to m onior?

The paper is setoutas follow s: Section T discusses som e background issues conceming the
relhtionsh betw een pay, supervision, and sharing . Section TIT sets out the theoretical underpiming
© our study whilst Section IV describes our daa and m ethodology . O ur an pirical reqults are

presented n Section V and our final comm ents in Secton V 1L

II. Background

W ages and M onitoring
Econam ists have Iong recognisd that there are substential differences 1 the rewards t© sin ibr

ocoupations across dustries. Tk is only recently, how ever, that they have associated these variatons

21 e use the term s ‘supervision’ and m onitoring’ interchangeably in w hat follow s. A Ithough supervisors have
different finctions at different firm s, and firm sm ay utilise other form s of technology t© m onitor em ployees eg.
com puters), the supervisorto-staff rato is likely t© be highly conelated w ith the extent of em ployee m onitoring
[G roshen and K ruegger (1990)].



w ith differences 11 m onitoring . T one of the earlieststudies Dunlop  (1957) doserved that the highest
payihg tucking fim i Boston 11 1951 was payg is drivers 1 88 tin es that of is low estpaying
com petitor. A tary pontnh tin e such a renge of pay could reflecta tensitory dam and shock driving
up w ages T partcubr hdustries along shortnin nelbstic Hoour supply curves. I thisw ere the case,
how ever, one would notexpect to see the sam e Industries ram aning at the top (orbotiom ) of the
distribution decade after decade. Y et ndustry w age differentials over the past century have been
1em arkebly persisent [see, for exam plke, Garbarino (1950), Slichter (1950), Cullen (1956), Reder
(1962),Belland Fream an (1985) and K miegerand Summ ers (1987)].

Tw o regularites an erge from  the varbus attem pts t© account for such assiduiy vis. higher
w ages are usually associated w ith: [) higher profits and / or concentration [see D ickens and K atz
(1987) and K muegerand Summ ers (1987)]; and (i), brgerplntand /or fim size [see Brown and
M edoff (1985), Kmise (1992)]. The first finding m pht be hterpreted as support for A kerbof’s
(1982) gift-exchange m odel of efficincy wages? And assm g thatm onioring costs icrease w ith
phnt size, the sscond would seam  t© confim  the w age-i onitoring trade-off predicted by Shapiro
and Stigliz (1984).°

M esqurhg the trade-off betw e wages and m onitoring explicitly, how ever, has proved
aln ostas vexng as studyTg the directeffect of high w ages on en ployee behaviour. Tw o problan s
are particularly Irksom e. The firstconcems an ited varable biss. Thm arty an ploym entrebtonshios
a shgle en pbyer optim ally chooses both the Jevel of wages and supervision. Such sm uleneity is
problam atic because om ited agoects of hum an resource policies that affectw ages 9. anplyee
SCreeng or tahng procedures) may alo be conehted w ith supervisory htensity and m oht,
therefore, m ask the underlying trade-offbetw een w ages and spervision.”

The ssoond difficulty 15 the m easuram ent of supervisory hitensity. M ost studies m easure
supervision by the mto of aupervisors t© supervised. Such ‘soan of contiol’ m essures are

problan atic because m any supervisors oend only a friaction of their work tim e m onitorng nor-

* Teoould also be the case that there are unobserved quality differences in w orkers Inducing both higherprofits
and higherw ages [Cann (1976)].

* Studies that find esplicit evidence of a w age-supervision trade-off nclude K meger (1991) and K ruse (1992).
Som ew hatam biguous results are reported NN eal (1993), Fitzroy and K raft (1986) and Brunello (1995).

® The presence ofw age bargaining w ould, of course, abate thisproblan .



supervisors and thedr clusion 1 am easure ofm oniorng Ntensity m ay exagoatate arty biss resutng
from the s ulteneous determ nation ofw ages and supervision [K mise (1992)].

A good ilushation of this htter issie is found 1 the study by Leonard (1987) which
regresses he wages of saff w orkers across six occupations on the supervisor-to-saff mto 1 a
sampk of U S hiph tedmolgy firm s. Leonard’s reqults dicate a positve, butgenerally sionificent,
w agem odel. The absence of conrelation m ay, how ever, result fiom endogenetty problam s relbtng o
a possible substiution between supervisors and saff workers I the production functon. Arny
producton  tedmnolgy exhibing a nonzero marghal me of tedmial sibstuton betwem
supervisory and non-aupervisory Iputs will hduce a positve trede-off betw een wages and the
supervisor-to-saff mto f Only if supervisory and saff wage mates vary hndependently, or if the
supervisor-to-saff m\to is exogeanously determ ned, will it be possble t© satsteally dentfy the
In pact of supervision on wages fiom such a ragression. T Leonard’s analysis it is Ikely that any
trade-off betw een supervision and pay is biased and pertiaps dom hated by such substiution effects.

An Inaghative attem pt t© ciroum vent this type of endogeneity problam  is undertaken by
Groshen and Kmeger (1990) who focus on the supervisor-to-saff mtios for varbus registered
occupations across 300 US hogoials. The goecificity of therr study is matonalized by Federal
rgultons which render the supervicorto-saff mto hrgely exogenous. Consisent wih the
m onioring version of efficiency w age theory they find a strong hogpitatspecific effecton w ages that
auts across occupations — if a hogoital padd rehtively high w ages t© one occupation itw as Ikely t©
pay rhtvely hiph wages t© other ocoupations as well. The hter-occupational pattem of the
supervisor-to-saff rato, how ever, wasm uch Jess uniform . The w ages of saff nurses, for exam ple,
w ere negatively conelbted w it the extentof supervision which suggested that such w orkers did not
receive oom pensating pran B I retum for cbser supervision. The anthors conclude that atthough

thetr findings suggest a wage-m oniorig tede-off, they are alo consisent w ih the altemative

® A ssum e, forexam ple, a C abb-D ocuglas producton fincton Q = AL? S? whereL and S denote non-supervisory

and supervisory inputs regpectively and where Q denotes output. If the firm faces a com petitive cost fnction C
= wL + 1S then costm nin zation inplies /L = (b/a )(w/xr) such that increases in w — the w age rate of non-
supervisory w orkers -w ill raise the supervisorto-staff ratio even if supervision hasno directeffecton em ployee
utlity orm onitoring .



explnation that hogoitals which supervise theilr saff m ore cosely m ght prefer t© enpby ow-
quality/low pay w orkers.

A sin ibr foaus on a goecific hdustry enables R ebitzer (1995) t© girdle the am itted vareble
problan . Here the focus is conttactw orkers I the U S petrochan cial ndustry . Such w orkers are
answ erable o two differentem ployers — the hostplntand the conttactor —w ho together shape the
personnel practces gvemig thelr an pym ent conttacts. C oncems about legal Iebility 1in it the
degree t© which hostplnts can hiterfere n the hum an resource practioes of the contractors. Asa
reault, estim ates of the effects of host safety aupervision on the wages set by contractors are
rhtvely less anboiled by anited vardblke bis than estmates derved fiom  corventional
anpbym ent rehtonships. Rebizer finds evidence that hith levels of aupervision are hdesd
assocaEed w ith low erw age Jevels, and since the Ikely effectof am ited varsble bis is to r=duce the
observed trade-off betw een aupervision and w ages, he concludes thatsuch evidence is Ikely o be a
conservatve estin ate of the w age-supervision trade-off.

Two other studies that find generally supportve evidence of a w age-supervision trade-off
are K ueger (1991) and K ruse (1992).K meger exam hes pay I com parny-ow ned fastfood outlets
where m anagers were padd a fixed salary and n franchised outlets where the owner’s hoom e
depended on the outlet’s perform ance. K mieger hypothesises that pay I com pary-ow ned outiets
would be rehtively high because supervision by hiphly motwvaed owners is less costly then
supervision by hired m anagers. C onsistentw ith this hypothesis, he finds total com pensation t© e
approximately 2 3 5) per oent hiher I com pany-owned outlets. K mise Investgates the 1980
Survey of Job Characteristices and concludes thathourly w ages hicrease w ith esablidm entsize even
after conttolling for personal characteristcs, oocupation and dustry . M oreover, an poyee self-
reported supervision was found t© exhibit a geneally negative relbtionship w ith wages - daily
supervisad workers received 12 per cent ow er pay than thelr w eskly supervised counterparts
ceteris paribus.

" Tt should be noted thatK ruse concedes thatw hilstsuch findings are generally consistentw ith efficiency w age
theory, they are also compatble with the idea that supervision is negatively conelated with otherw ise
unobserved higherability .



Studies that fail b find conclusive evidence of a wage-m oniorng tede-off nclide Neal
(1993), Fizroy and K raft (1986) and Bnmellb (1995).Neal (1993), ushg supervision data from
the 1977 w ave of the Panel Survey of Thoom e, finds thatw orkers n high-w age ndustries are at Jeast
as htensvely supervised as ow-wage, secondary sector w orkers, and no evidence that hiter-
hdustry differences h m onioring contrbute o hter-hdusty wage differentials. Sin ibrdy, Fizoy
and K raft (1986) find the supervisor-to-saff ratb t© be sgnificantly rebted o wages 1n a sampke
of 65 W estGeam an m emlworking fim s. Brmnelb (1995) explbres the rehtionship betw een pay
and both the quantity foroxied by the aupervisor-to-saff ato) and quality of supervision foroxied
by factors such as the age and experience of the supervisors) W ithoutcontrolling forquality, a sm all
but sonificent ttade-off betw een pay and the supervision @to is found for both m anual and non-
m anual w orkers. The niclusion of quality m easures, how ever, aoates the trade-off o the extentof

hspnificance 1 the case ofm anualw orkers.

Employee sharing

Em pbyee sharing has i plications for nstmm ental and gift-exchange m odels of efficiency wages,
in pacting on both the m axginal net benefit of shitking and on the w Ber exchange ewviorm ent® An
hierestng, yethitherto unexplorad, question thus arises as o the consenguinity of pay, supervision
and sharing. hirogpecton would suggest that sharing alleviates the nead t© m onior. W hether it
augm ents or assuages the relationship betw een pay and supervision, and thus its effecton the shape
of the trede off, is Iess clear.

T tem s of the nstum ental approach one m ht expect the ttade-off t© be sharpened -an
ncrese I Emunaston hduchg a Brger aut I m onitortg ceterds pardbus. The conventional
efficiency w age ttade-off betw een pay and m onitoring arises because an hcrease  the form erw 111
herease the expectad net benefit of not shitking - if a w orker chooses t© shirk heghe nins som e
risk of beng detected, fired, and thus of notreceiving the extra pay . STice itis 1 the firm ‘s Iterest

© give the worker a zero netbenefit, it can econam ise on m ondtoring and thus mise the utility of

® Thdeed: 0 ffering w orkers ncreased Ivolvem ent in decision-m aking, a fnancial stake In the perform ance of the
fim , disclosing inform ation about, nter alia, future nvestm entplans and the fim ‘s financial situation, and the
developm ent of comm unication channels between managem ent and workers, are all seen as central to
encouraging loyalty, m otivation and com m itm entand, thereby, to reducing the need to nvoke closem onitoring .’
M N abb and W hitfield (1998),p.174].



shirking by giving w orkers a bigger chance of cbtahing the pay. I a sharing schan e rebtes, or is
perceived by workers o rehte, hdividual ram ineston t© hdividual effort, then the netbenefit of
shirking is Icreasad further - a shirker faces the com pounded Joss of being detected and of Josing
money.

If, how ever, itis through an exchange of gifts thatw ages hduce effort then the situation is
s clear. A rise h wages m ay be regarded as a gift on the partof the fim and tthus m ay hduce
more effort and Jess nead t© monior. Sin ibrly, a sharing anengan ent betw een the fim and is
w orkforoe could generate the sam e feslings inregpective of the Jevel of ran uneation. I w ages are
hcoresssd T a sharing fim then the amica] isue is them argmal utlity the w orkforce dertves fiom this
gift - is itm ore or Jess than they w ould have derived had they received such w ages T a conventional
non-sharhg eviornm ent?

Onem Yhtexpectthatary group hoentive scham e advocating equal profit shares regardless
of ndwidual perform ance w il have Iittle effect on the atbitudes and perform ance of ndwidual
w orkers. Forexam ple:

A diluton or free riderproblem seam s to arise w henever it is hard to m onitora single person’s

contribution, as is presum ably frequently the case. An extemality is presentbecause any one

person’s rew axd depends on everyone else’s effort. W ith n m em bers of the group, the extra

profitsharing rew ard associated w ith m arginal efforton any singlew orker’spartis diluted by a

factor of 1/n. The result is an hefficiently low level of effort, which is lower as n is larger.
W eitzm an and K use (1990),p.98].

The problem haslbeen hiterpreted asa prisoners’ dilkemm a’ w ith each w orkerholding back effort in
orderto free ride off hisher colleagues. A cogpting this argum ent, onew ould expect sharing scham es
to I pactnegligbly, ifatall, on rge orgenisations?

D ilution aside, how ever, there are other problam s associated w ith em ployee sharing . Fist,
all schem es that te pay t© perform ance expose w orkers to unw anted risk. The optim al contract

mustnow balnce the conttadictory requiram ents of linking pay t© effortand Iim itng risk, and the

° There is an in portant caveat to this argum ent. If the ‘gam e’ is repeated then co-operation m ay be sustainable.
Intuitively, Jong term employm ent relationships enable co-operating m enbers t© punish their free riding
colleagues by, for example, w ithholding their own effort or ostracising the offending antisocial culprits.
M oreover, ithasbeen shown thatan insignificantly sm allam ountof co-operation is sufficient to deter free riding
[Fitzroy and K raft (1986)].



optin &l profit share is typially Iversely rehted to the degree of risk aversion andér level of
uncertainty, and positvely related to the elasticity response of output o creased effort:”

And finally, all group hoentive schan es have Inplications for worker participation 1
m anagam entand control. R equiring w orkers t© bearm ore risk m ay open the door to dam ands for
co-determ hation . W hether ornot this is desirable ram ains an open question. The ‘property rights’
viaw I that profit sharing s hefficint because it dverts contiol and ownershp towards
ndvidualistically oriented w orkers whose m otdivation is diluted by free rider Issues [ hien and
Dansetz (1972), Jensen and M ecklng (1979)]. Participation m ay, how ever, maise productivity if
w orkers are better equipped to m ottvate and m onitor each other than m anagem ent;, or if they can
provide tedmnical ifom ation t© m anagem ent thatw ould otherw ise be too costly or tim e consim Ing
to doten [0 Dell and M Adans (1987), Kanter (1987)]. Sin ibr benefits m pht hclude the
potential for in proved charmels of cam m unication, better conflict resolition, a greaterw ilngness
acoptnew tEdmolgy, and an hcreassd possibility of acquirng on-the—pb hum an capial from
otherw orkers™*

W hatever the tme rehbtionship betw emn an pyee sharng, participation and productvity,
this study is hindered by a Jack of nfom ation regarding the extent of co-detem hation w ihn the
panel of fims. This s poentally serous: “... many swudies hiclide vardblkes only on financil
partcipation (retum rights) or participation 1 decision m akng (control rights), butnotboth. This is
extran ely problan atic because ... there are srong theoretical reasons t© believe that the w o rights
hteract w ith each other and do so non-m cnotonically. The an ited varsbke is severe, and the
estin ates of the en plyee ownership variablks that arise from such studies m ay have the wrong

sion.” BenNerand Jones (1995),p.551].

T should be noted, how ever, that although risk considerations reduce the optim al profit share, a contract
com prising fixed ram uneration only isvery unlikely [Hartand Holn srom (1987)].

76 ascertan the m erit of such argum ents Levine and Tyson (1990) surveyed tw enty-nine an pirical studies of
w orker participation and found only two concluding againstparticipation . Tn contrast, fourteen studies found in
favour of participation w ith the rem aining thirteen offering som ew hat am biguous results. Levine and Tyson
concluded that successfiil participation requires: (i) some fomm of profit sharing t© reward co-operative
behaviour; (ii) guaranteed long term em ploym ent to Increase the tim e horizons of w orkers and so render them
m ore adaptable to change, (iil) relatively narmow wage differentials to prom ote group cohesiveness; and (i)
guaranteed w orker rights - forexam ple diam issalonly for justcause.



Sam ew hat surprisihgly there has been rehtively Tittle contem porary research hito these
Isues. Several ressarchers have focused on the extran e case of am ployee-owned fim s and co-
operatives [see, orexam ple, G reenberg (1986), Bartlettetal (1992)] butto ourknow ledgeno cne

has explred the situation w ithn profitsharing firm s.
III. TheoreticalUnderpmning

San e nspht hito the possble rehtonshp betwean anpbyee sharing and supervision may be
discemed fiom  the follow g expository m odel. A saum e thatw orkers are ham ogenous risk neutral
w ith utdlty fimctons of the form u=m —€ .m rEoresmts hoom e and e represents effort. Em ployed
w orkers m ake a discrete all or nothing choice as regards the provision of effort to thelrem poyer
such that e= (O,é), e> 0 .The fim has access t© som em oniorng tednolgy defined though the
fimction p(k) where k denotes the value of resources devoted to monioring and p(k) the
probebility that a shitker will be detected™ W e assme p'(k)>0 p’(k)<0, p(0)=0 and

In_ p(k)= 1 P Deectin in plies heenteneocus dign issaland unam poym entutility b M

k—=k

Fxed W ages

Consder first the fixed wage somaro. The fim ‘s problam 1S t© m axin e profits subpct o the
constraints that the w orker recefves at Jeast hisher resarvation utility {7iz. b+ e ) and that, once
em ployed, heghe does not shirk . This Iatternecessitates the w orkerbeing paid the Jow estw age that

satisfies the non—shiking constraint NSC):

w—82 pko+ [1- plk)|w M)

Satisfaction of Q) Inpliesan cptim al (viz. efficiency’) w age of:

oot p(k)o

o) @)

2 7o avoid unnecessary com plications we assum e that the criteria on which this judgem ent is based are
verifiable by an Independentarbitratorsuch that there isno dispute aboutthe fimm ‘s assessm ent.

B Tt is thus technically possible for the fim o perfectly m onitorw orkerperform ance. Since our focus of Iterest
isnotthe optim al level of m onitoring w e assum e that production and m onitoring technologies are such that it is
alw ays in the nterests of the fim to m onitor in p erfectly.

* A Tow ing technically dism issed shirkers som e chance of re-em ploym entw ould not change the qualitative
aspects of ourconclusions.



such thatw orkers receive som e an ploym ent rants but are just ndifferentbetw een shitking and not

shirking. The ttade-off betw ean w ages and m onitoring follow s:

a__ A5,
dw p’(k)

F xed W agesw ith Rem unerative Shirking C osts

Consider now a more general case 1 whith the ndiviual’s wage I some fimction of hisher
perform ance such that there is som e ran uneative penalty assocated w ih shitking. To be sure,
assum e that the shirking wage is given by wzw(l— z) where ze (O,l) Isaparam eterdenoting the
= inemtive costassoched w ith shitking . If z = 0 then we retum t© the stendard fixed wage case

as above. A s z hcreases the ndvidual suffers an hcreasing fnancal panalty from shirking and 1n the

Im itbses allhisherw age as z goproaches unity . The non shirking constraintisnow :
w—82 pkb+ [1- p(k)w(1- 2) @)

Satisfaction ofw hich In phies an efficiency w age of:

. &+plkp

YT ) 2

6)

The nature of the z param eter is cmicial © the shape of the wage-m onitoring trade off. The two

Iin iHng cases are:

.. _e+p(kpb

Iin =’ 6
0 oK) ©)
:E.:li)lw* :é+ p(k)b (7)

As z &nds o zaw there is no ramunemtive cost associated wih shitking and we derive the
efficiency wage defined 1n equation ) above. A s z tends to unity the ram uneratire costassociated
w ith shitking is absolute and the efficiency w age is consequently reduced .M oreover, considering the

effectofm onitoring on the efficiency w age itis goparent that:

In w =e+b ®)

z—0 k—k

10



In w' =e+b O)

z—1 k—k

In w =o 10)

z—0,k—>0

In w =8 a1)

z—1k—0

Thus Inegpectve of the ran unerative cost associed w ith shitking the fim can hold the w orker
down to hisherreservation w age providing itperfectly m oniors.

Thew age-m oniorng trade-off sgivenboy:

o _ el )+ of -

dw p'(k)[bz— (1— z)é]

w ih Tin its:
2
$=— p( ) <0 13)
z—=0 dw p/(k)é
In %= 1 >0 14)
1 G p’(k)b

The ttade-off dgpends crucially on the value of z.W ith no rem unerative shirking costsw e derive the
conventional Inverse relationship . W ith com plete costs the trade off ispositive, the expectad utlity of
shirking Increasing w ith the Jevel of w ih m onitoring sihee itisnow in the worker's nterest to e
detected and fired since only then will any rem uneration be received. The critical z value occurs

when:

bz -(1-Z)e=0 — z =— (5)

Thus the trede off is negative (positive) forvalues of z Jess than greater than) z . The key ponnt is

Tustated n Foure Thelow .
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Figure I: W ageM onitoring Trade O ffs

W ages, M onitoring and Sharing

W enow develop a som ewhatm ore form alm odel of en plyee sharing. W e assum e for sim plicity
that firm s em pby a single worker and face a stochastic revenue fimction f(e;qi) where g, sa

param eter representing a rendom shock © dem and orproductivity . W e assum e that g, Bkesoneof
two values, g, wihprobebility £ or g, w ih probabiliy (1— s) . g, Isrevealed to both thew orker

and the fim afterthe em ploym entaontracthas been signed and in pacts on revenue as ollow s:
fle.q, )> fleq,)= f(0a, )> f0q,) 17)
W e envisage a sin pke an pbyee sharing contractof the form

w=(1-1)w+ 1f(eq,) (18)

where w represents otal ram uneration, w the com ponentof otal rem uneration that is ‘fixed’ (ie.
Independent of w orkerperform ance), and 1 € [O,l] the Jevel of worker equity f7is. the fracton of

totalrem uneration thatdepends on dividual effort) 1

TheN SC now takes the fom :

| e assum e n what Hllow s that the extent of w orker equity, asm easured by 1 , is exogenous being fixed by
custom orgovemm entdirective. This is obviously a sim plistic assum ption and a fuller exposition w ould seek to
explain the distrdbution of different contractual aangem ents.
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da-1)w + 1f(e g, )|+ (- 91— 1)w + 1f(e g, )| -5
> 19)
p(ko+[1- pk)KdL- 27 + 160, )]+ Q- 90~ 1) + 2600 )]}

Tis gpparent from  the above that the proboability of detection is given by the probability that the fim
moniors plus the probability that it does not monior but that the worker is ‘unlucky’, viz.
p(k) + (l— s)[l— p(k)] .W e can therefore reduce equation (17) to:

(1-1)w+1[sf(eq, )+ (- 9f(e.qg )-82 (1- 8o+ F1- 1)w + 1£(0.q, )] 20)
where §= s{l— p(k)] .Solving Porthebasew age yiels:

7= [1-8b+e- Asfleq, )~ {d2- p(k)]-1} flea, )] 21)

(1-1)1-8)

and in plies total efficincy’ ram uneration of:

(1_5)(e— 1<8Af) @2)

where Af = f(e;qH )— f(e;qL) . Totally differentiating this expression yieds the ttede-offsbetw een

pay, supervision and sharing:

&l [ d1-3)As

ally., { S)(IAE— e)} 23)
dk| (1-8f

Ay, {p’(k)s(lsAf— e)} 04)
a’k (1- 8)Af

dwdl _{p'(k)(lsAf—e)z} 5)

Equation @5) isuneguivocally negative. The sion of equations 23) and @4) degpend crucially on the
tem (1sAf—e) . Af < (¢ Is) then equations @3) and R4) are negative such thatprofit sharing

fims face the same hverse tade-off but m onitor rehtvely Jess than their nonprofit sharing
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counterparts'® IF Af > (g’ls) then equations 23) and 4) are positive in plying thatrprofit sharing
firm sm oniorrehtvely m ore and face an upw ard sloping trade off.

Under these assum ptions, sAf = e such that 1<Af < € and eguations @3) - @5) areall
negative In plyg that: @) sharing fim s devote rehtvely Jess resources o m ontoring than thetrnon-
sharng counterparts; b) ke thelr non<charng counterparts, sharing fim s alo face a tade-off
betw een total ran uneration and m onioring; and ©) the trade-off betw emn total ran uneration and
moniorng s hephtened anongst saring fims — an hoeese h ol mnunaaton duces a

rehtvely hrgerdecine hm onitorng an ongstsharing fim s ceterds parious.

—5(1)

(1,>1,)

F ure II: O ptin alPayM onioring Trade O fs: dk/dw < 0

The Jtter is fTustated grephically i Figure T above. The tw o aurves represmnt iso-profit nes in (v,
k) goace. An Increase I the sharing coefficient sharpens the ttade off betw een pay and m onitoring.
htuitely, mishg pay wihh a swarng fim will hduce a rhtvely ger aut h m oniorng
epanditre: @) the kss smsitive s the monioring fimction - ie. the analler is the &Il I the
probability of detection brought about by the reducton n m onttoring; @) the lrger is the Ievel of
effort required by the firm ; and (i) the Jarger is the potential Joss t© shirking that is Indegpendentof
the fim ‘s ability to m onior vis. IAf - that is the share of profits given over to w orkers m uljphied

by the r=duction i profits hduced by the worker's decision t© shitk. This will be zaero for non-

¥ NotethatDf= 0 —-akin to the z= 0 case previously - ensures the conventional inverse trade off.
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sharing fim s.W ihn a lage sharhg enviorm entitcould e zaro — the second tem of the productn
partoukr i Ikely © be negligble. I is very unlkely, how ever, t© be positive and if the sharing
anengem ents arem ade over an aller s b-divisions then ourpredictionsw ould hold

These predictions are, however, derived from a stylissd nstrumental exposition of
efficiency wages. M ore generdlly, we would expect efficiency wages t© opemate I both an
hstmm ental and gift exchange capacity, and £ran ans open © queston as © how workers m ght
hierpret such gifts w ithin a sharing enviorm ent. Do they confer ncreasing or din hishing m arghal
utlity? If an pyee sharing is hterpreted favourably by w orkers, does the additonal gift of supra-
com petitive wages elicit rehtively more or lss effort m a sharihg or a non-sharng fim ? The
socblgical basis of gifts renders such issues virtually In penetriable to theoretical exposition and itis

thus to ouram pircal evidence thatw e are obliged to turmn.

IV. Data andM ethodology

Data

Our data are derived from 1998 Cross-Section W orkploe Em ployee Relatons Survey (W ERS)
whih s the fourth 1 a G overrm ent fimded series of surveys conducted atB ritish w orkplaces. The
other three surveys w ere conducted 1n 1980, 1984 and 1990. The aim of the survey is to provide
nationally representative data on the current state of w orkplace relations and en ploym entpractoes
T Briah and it s regarded as a principal source of nfom ation pertaning t© changes n Britsh
dustral reltons. The overall purpose of the W ERS 15 ‘o provide nifom ation on the sate of
m anagam ent-an poyee reltions h Briai./

The Natnal Centre for Socil Ressarch is regponsble for samplng and satstcal
consuttency, the conduct of the fieldw ork, coding and preparation of the final data. TheW ERS
comprises three mah sectons; the M anagam ent Questionmatire’, the W orker R epresentative
Questonmaire’ and finally the ‘Em plyee Q uestionmatire’. For the purposes of this study, we have
usd the data frm the M anagan ent Questormaire’ — the aurvey populton beng all British

w orkplaces w ith at Jeast ten an ployess exaspt for those 1 agriculure, hunting end forestry, fishing,

" N ote that the levelofm onitoring expenditure w illalso determ e the shape of the trade-off depending upon the
linearity orotherw ise of the available m onitoring technology .
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m g and quanyig, private houssholds w ith em ployed pergons and extra—territoral organisations.
Approxin ately 3200 fim swere asked t© teke part n the W ERS - therdby coverng a virtually
aom plete cross-saction of the w orking population 1 Britadn . O utof these 3 200 firm s,M anagem et
Q uestonmatesw ere com pleted via face-to-face nterview sw ith 2,191 m anagers yieing a regoonse

ate of approxin aely 80% 1°

M ethodology

O urestn ating equation is goecified as follow s:

m, =aW,+ bz, +u, @6)

where : =1,...N denotes the fiim soecific subscrptand N denotes the totalnum berof fim s n the
cross-section. m; represants the n onitoring ntensity”’ of fim iwhikstW ; and Z; representvectors
of com pensation and fim  envirorm entcharacteristics regpectively .

Follow Ing Lieonard (1987), Gordon (1990, 1994) and Neal (1993), w e proxy m onitoring
hiensity via the mtio of supervisory t© non-supervisory en plyess. Supervisors, which iclide
foran en and Ine m anagers, are defined  theW ERS as ‘those people directly concemed w it the
detailed asupervision of work.” The specific question asked 1 the M anagam ent Q uestormaire’ of
the W ERS 1 as olbw s Whatproportion of non-m anagerial enployees here have b duties
that nvolve supervising other employees? ' M anagersw ere asked t© ndicate n which range their
fim By - 0% ,1 —19% ,20 —39% ,40 —59% ,60 —79% ,60 — 79% or80 t 99% .From this
nfom ation, w e constucted a 7-pohtsipervision idex where 6 () represents the highest (ow est)
proportion of supervisors. h orderto estn ate equation 26), aw eghted ordered probitm odelw as,
therefore, specified. The data was welbhted t© compensate or the fact that firm s had different

probebilites of beng selected orthe savey X

¥ The m anagem ent respondentw as defined as ‘the seniorm anager dealing w ith personnel, saff or em ployee
relations’ at the establishm ent.

¥ The probability of selection was determ fned by three factors () the Standard hdustrial classification m ajpr
group and the size band assigned by the InterD epartm ental BusinessR egister (IDBR ) m antaned by the O ffice
forN ational Statistics (ii) w hether the es@blishm enton the IDBR accordsw ith the definition of an establishm ent
on the W ERS and (iii) the probability that the establishm entw as selected for the previous W ERS as these
establishm entsw here possible w ere excluded from the 1998 W ERS.

16



Drago and Perlnan (1989) support the use of supervision as a proxy for m oniorng,
although they acknow Jedge that supervision m ay ocour for non-m onitorng purposes — forexam ple,
o co-ordhate production . Tidesd, m onitoring m ay notentail direct supervision butm ay hstesd rely
on factors such as output m easuram ent and piece m@tes. M ore problan atie, the mumber of
supervisors m pht be high because m onioring 1 difficul: A Thulh and Ellngsen (1998)] or that
supervisors only soend a fraction of work tine moniorng Rebizer (1995)]. Depie these
problan s, the reltive paucity of data cam pels us — ke 90 m any other researchers - o rely on the
proxy defined above 2°

W e noorpomte a num ber of vardbles o our analysis t© control for com pensation and
awviom enal factors wihihn the fim . Full varsbke definitions and summary satstcs for the
explnatory varables are detailed 1 Tables Tand 1T 1n the A ppendix. W ages clearly ply a key 1ol
nouranalysis. Tk is apparent, how ever, thata potential issue of endogeneity m ay existw ith regpect
© wages and, hence, 1 the an pircal specifications that ollow w e instum ent for ourw age proxy
varigbke?*

T particulbr, and given our dopctive of Tvestigating the relhtionship betw een supervision,
pay and an pyee sharing, w e Include three variables representing the proportion of norqm anagerial
an plyess participating I profit sharng, emplyee share ownership or perfom ance rehbted pay
gcham es. Teis goparant from Table IT that the average 1ate of supervision is relatively low eram ongst
haring’ fim s (Le. those operating profitsharing, en plyee share ow nership orperform ance rebted
pay sthanes). Ik s m Skeading, however, © read too much nto this shee there are significent
differences across the tw o types of firm s thatm ay them selves be conelted w ith an ployee sharing

and or aupervision . To contol forsuch factorsw e tum t© oureconam etric analysis.

V. Resuls

% One exception is Kmse (1992) who proxies m onitoring by an em ployee reported m easure of how often the
supervisor checkshisherw ork.

o veridentifying hstum ents for the wage equation inclide industy dummy varibles as well as the
proportion of m anagers, senior adm nistrative and professional saff, the proportion of technical saff, the
proportion of clerical and secretarial staff, the proportion of craft and skilled service staff, the proportion of
protective and personal service saff, the proportion of sales saff and the proportion of operative, assem bly and
routine unskilled s@ff.
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Our oderad probit reqults are set out I Tables T and V. olowhg. W e estimated  three
Foecifications focusing on the reltionship betw een supervision and w ages, supervision and ‘sharng’
and supervision and the hiteracton between wages and ‘sharhg’. Th generdl, our resuls are
reasonably robust across all three specifications. T all three gpecifications, we find evidence of a
hihly sonifitent Iversee rehtdonshp bewemn wages and supervision as predicted by the
hsmm entel efficiency wage model. The magniude of this effect is egoecilly heightened 1n
Foecification ([) where the varables rebiing t© sharing scham es are am ited. Th Specification (@) we
augm ent our basic m odel w ih varables denoting the extent of profit sharing, enplbyee share
ownershp and perform ance rehted pay . Ik is apparent that the extent of participation I an poyee
share ownershp and perform ance rebted pay schan es, 1 accordance w ith our theoretical priors
derived from the hstim ental efficiency wage m odel, aopears t© be stongly Iwversely rebied t©
supervision . Tois surprising to note, how ever, that the extentof participation 1 profitsharing schan es
s hsionificantly rebted to supervision.

T specificaton {), we hiclude three varables that capture the hieracton betw een w ages
and the extentof participation 1 profit sharing, en pyee share ownership and perform ance rebted
pay. To be specific, our aln is t© explbre the pradiction encapaulated by Equation 25) of a
hephtened trade-off betw een 1ran uneration and m onitoring 1 ‘sharng’ fim s. O ur an pircal resuts
acoord w ith the Instmm entalistm odel In the case of perform ance relhted pay and an pbyee chare
ownershp butthis isnot, how ever, the case orprofitsharing 2

Tablke VI presants the marginal effects of changes I selected regressors for the seven
probabilites pertaintg © each Jevel of the supervision hdex. Th Soecification (), it is goparent that
forvalues of the supervision dex rengng from 2 t© 6, 1 accordance w ith our theoretical priors, the
m arginal effects are negative for the four explnatory varsbles - % PS, % ESOP, % PRP and w ages.
The m arginal effects are Jrgest for the ESO P varsblke hdicatng thatem pbyee Iwvolan ent n the

fim may be more Inporent h effort eliciation that rem uneration per se. This overall pattem is

% The ethereal nature of the gift exchange appmwach hinders econom etric terpretation . O ur results, how ever,
m ay be nterpreted as suggesting that the m arginal utility of a giftof higherw ages is increased w ithin ‘sharing’
firm s— w orkers In these firm sm ay be regponding to the higherw ages by requiring lessm onitoring.

18



repeated I goecifications (1) and (1) w ith the exogption of the hietactve tem betwemn % PS and
w ages. A snoted above, how ever, the estin ated coefficienton this temm  is slatistically hsignificant.

0 ther reaults, w hich acoord w ith efficiency w age consterations, nclude the follow ng. Th all
assoched w ith the extentofnew recriim ent. Fim s experiencing difficuttes filling vacancies aopear
© m oniorm ore — these firm sm ay have a strong hoentive t© encourage thelr cunrentw ork force
w ork’ mtherthan ‘shirk’. The extentof supervision is also positively associted w ith the am ountof
discretion  that an ployees harbour over thelr work . Fixed term  conttact en pym ent is nversely
assocaEed w ith the extentof supervision .. tm ghthbe the case that concems regarding the renew alof
such contracts are sufficientto gour hdvidual perform ance.

W e also hcorporate en plbym entas a proxy for fim  size, differences h which m ay hduce
differences 1 m onitoring w ith tumover and adverse selection costs encouraghng Brger fim s © pay
higher wages Bnmelb (1995), Krmuse (1992), Bulbbw and Summers (1986)]. Surprishgly, the
estin ated coefficient on enpbym ent is significant and hence does not Jend aupport © the
hypothesis that Jarge fim s devote m ore resources t© m onioring. Fhally, offthe-1b tanig
positively assochated with supervision suggesting that fim s Ivesting heavily 1 taiing are m ore

niclned to m oniorperhaps 1 orderto ensure retums from  the expansion ofhum an capial.

VI. FmnalConments

Thstrum ental efficiency w age m odels predictan Iwerse rebtionship betw een w ages and supervision
w ih his rehtonshp becom g m ore pronounoad am ongst fim s that participate 11 some fom of
anpbyee charhg. To be sure, our theoretical expositon predicts that en horease 1 oEl
an uneation w ill elicita Brgeraat i optim alm onitoring 1 sharhg’ wtherthan hon sharing’ fim s.
T this paper, we have explbrad these pradictions em pircally usig the Brtish 1998
W orkplce Empbyee Rebtions Survey. Our reaults confim an Iwerse rehtionshp betwem
supervision and pay but the trade-off 15 only hephtened by the presence of perform ance related pay
and enplbyee chare ownerchip shanes. W e alo find that enpbyee chare ownershp and
perform ance rehbted pay are rebtvely m ore successii]l T alleviatng the need t© m onttor, w ith the

e of profitsharing in pactng hisonificently on the level supervision.
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Sam e caution s, how ever, w arnanted. A hough hitrogoection w ould suggestothenw ise, we
are unabke t© dign iss the possbility that it is supervision, or som e other factor, which drives
an pbyee sharing. Ttm ay be the case, for exam ple, that firm s operating em ployee share ownership
phns are abke t© econam ise on m onitorng because they are rebtively m ore recgptive t© the nesds
and desires of thelr anpbyess, who than selves repond positively t© this ethos, wih the

In plam entation of the em plyee share ow nershp phn being butone ofm arty such by-products.
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Appendix

Tabl I: Variable Listand D efinitions

Variable D efinition

Supervise % ofnon-m anagerial en ployeeswho are supervisors

W age Proxy Thdex denoting operating costs accounted or by wages, salaries and other Jabour costs such as
pensions and national nsurance as a proportion of sales revenue®

% PS % ofnon-m anagerial anployees who received profitrelated pay 1 the past12 m onths

% ESOP % ofnon-m anagerial em ployees participating n en ployee share ownership scheme

% PRP % ofnon-m anagerial employees who received perform ance related pay in the past12 months

D ign issalD ecision Dummy Variable = 1 if supervisors have the final decision about digm issing workers for
unsatisactory perform ance

Trained Supervisors % ofsupervisorswho have been trained In ‘peoplem anagam ent” skills®

0 fEthe—-pb Training % ofanployeeswho have received form al ‘offthe-pb’ training over the past12 m onths

Traning D ays Average num ber ofdays per em ployee received In ‘offthe-pb’ training over the past12 m onths

Vacancy D ifficulites Dummy variable = 1 if firm has had difficulty filling non-m anagerial, senior adm nistrative or
non-professional vacancies In the Jast12 m onths

D iscretion Tndex denoting how much discretion em ployees have over theirw ork

Pace Tnhdex denoting how much control em ployees have over the pace of theirwork

PiceRates Dummyvariable = 1 if ndividualperform ance or ocutputism easured by piece rates

Fixed Term Contracts % ofemployees employed on fixed term contracts

Fanal % offemale enployees

PartTme % ofparttmn e employees (ie.eamployeesworking fewer than 30 hours perweek)

D ignissals Num ber ofdian issals over the past12 months

Redundancies Num ber of redundancies over the past 12 m onths

New Entrants Num ber ofpecple starting w ork over the past12 m onths

Young % ofemployees aged less than 20

o % ofanployees over age of50

Etnicity % ofanployees from non-white eftmic background

Trade Union M enbers
Fim Size

Num ber of trade union m en bers /number ofem ployees
Number ofan ployees

% The ‘Em ployee Questionnaire’ represents an altemative source of wage data. For this survey, a ssmple of
am ployees, random Iy selected from all em ployees, w as asked to indicate n w hich band theirw age or salary lay .
A maxinum of 25 aemployeesw ere selected from each fim . G iven that in very large fim s such a sam ple size is
som ew hat sm all and m ay not, therefore, be representative of the w orkplace as a whole, w e decided t© use the
altemative source ofw age Inform ation presented in the ™ anagem entQ uestionnaire’.

* Exam ples of ‘people m anagem ent”’ skills include leadership, team building, m otivation and co-operation skills;
com m unication skills; counselling ; handling discipline and grevance m atters; nterview Ing techniques; effective
b organisation ; problem analysis and decision m aking.
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Table II: D escriptive Statistics

AllFims Sharing Fim s Non-Sharing Fim s

n=2191) n= 985) = 1233)
Vardable M ean S.Dev M in M ax M ean S.Dev M ean S.Dev
W age Proxy 226 128 0.00 400 190 117 254 129
$ PS 026 042 0.00 1.00 058 045 - -
$ ESOP 011 027 0.00 1.00 025 036 - -
% PRP 013 032 0.00 1.00 031 042 - -
Supervise 164 125 0.00 6.00 155 120 171 128
D igm issalD ecision 0.08 027 0.00 1.00 0.08 027 0.07 026
Trained Supervisors 040 039 0.00 1.00 047 040 036 038
O fEthe-pb Training 048 037 0.00 1.00 050 036 046 038
Training D ays 324 284 0.00 10.00 340 284 311 283
Vacancy D ifficultes 043 050 0.00 1.00 047 050 039 049
D iscretion 180 087 0.00 3.00 172 085 186 0.38
Pace 1.70 0389 0.00 3.00 168 038 171 090
PieceRates 001 011 0.00 1.00 0.03 016 0.00 003
F ixed Term Contracts 0.04 0.09 0.00 050 0.03 0.07 0.05 010
Feanale 049 029 0.00 1.00 042 026 055 029
PartTine 026 028 0.00 1.00 020 026 030 029
D ism issals 229 694 0.00 162 .00 302 901 1772 467
Redundancies 4772 27 60 0.00 835.00 659 3618 327 1823
New Entrants 43 66 112 37 0.00 2665 .00 5323 13161 3622 9414
Young 0.06 011 0.00 0.89.00 0.07 011 0.06 011
oxd 015 012 0.00 0.86.00 013 010 016 012
E thnicity 0.05 010 0.00 0.89.00 0.05 010 0.05 010
Trade. Union 031 035 0.00 1.00 031 035 031 034
M embers
Fim Size 288.74 84731 1000 28971.00 30047 449 83 27963 1057.75
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Table IT: AllFim s

D ependentVariable: SUPERVISE -W eighted O rdered ProbitM odel

Specification (i)

Specification (ii)

Specification (iii)

Variable Coeff TSat Coeff TSwmt Coeff TSat
W age Proxy 00713 10691  -00430 6254 00470 6767
% PS - - 00215 41001 - -
% ESOP - - 03167 5502 - -
% PRP - - 02954 10777 - -
% PS*W age - - - - 00116 1697
% ESOP W age - - - - -00981 4763
% PRP*W age - - - - -00629 7242
D ign issalD ecision 05357 15570 05146 14895 05213 15092
Tramned Supervisors 07625 35847 08003 36036 07884 35380
O ffthe-pb Training 01120 6371 01520 8277 01465 7738
Traning D ays 00006 0278  -00008 0340 00009 -0040
Vacancy D ifficultbes 02739 20794 02581 9192 02617 19404
D iscretion 00170 2180 00221 2814 02081 2663
Pace -00333 4228 00357 4534 00336 4276
Fixed Term Contracts -02391 3300 02795 3872 02556 3528
Piece Rates 02175 1069 01635 0567 01846 0651
Fenale 00928 4014 00953 4100 01044 4488
PartTine -02025 8965 02330 10146 02159 9348
Log D ign issals 01615 10199 01751 11083 01712 10735
Log Redundancies -0.0594 2585  -00639 2830 00637 2789
Log New Entrants 01065 13270 01081 13208 01086 13260
Young 03110 7127 02829 6400 02935 6660
ou 02203 4748 01391 2960 01911 4082
E thniciy 00135 0201 01021 2033 00727 1463
Trade Union M em bers -0.0095 0394 00197 0789 00063 0255
Log Fim Size 00228 1310 00053 0301 00116 0665
Constant 07974 14146 07106 12423 07023 12437
Log Likelihood Function 3043173 3033148 3036996
Restricted Log Likelihood 3157 561 3157 561 3157561
ChiSquared Statistic 2287757 204:- 2488255 5 4. 2411304 3 g¢.
Num ber of O bservations 2191 2191 2191
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Table V:AIlFims

D ependentVariable: SUPERVISE -W eighted O rdered ProbitM odel M arginalE ffects)

Supervision Index

Variable 0 1 2 3 4 5 6
Specification (i)
W age 00166 00101 00117 00061 00036 00018 -0.0035
Specification (ii)
% PS 00050 00031 00036 00018 00011 -0.0005 00010
% ESOP 00732 00453 00526 00269 00157 -0.0080 00152
% PRP 00683 00422 00491 00251 00147 00074 00142
W age 00099 00061 00071 -0.0037 00021 00011 00021
Specification (iii)
% PS*W age -0.0027 00017 00019 00010 00006 00003 00006
% ESOP*W age 00227 00140 00162 00084 -0.0049 00025 -0.0047
% PRP*W age 00146 00090 00104 00054 00031 00016 -0.0030
W age 00109 00067 00078 -0.0040 00023 00012 -00023
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