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T. Introduction

E fficiency wage theory suggests that em ployers can in prove the productivity or quality of
their w orkforce by paying wages in excess of the opportunity cost of Jabour. There are two
schools of thought as t© how these wage pram Ja operate. The ‘nstum entalist! view is that
am ployees choose how hard t© w ork by equating the m arginal costs and benefits of shirking.
W age pram a are thus canots that em ployers use, along with the stick of dism issal, ©
encourage an optim al supply ofw ork effort [Shapiro and Stiglitz (1984), Bow les (1985)].The
‘sociological’ approach, n contrast, argues that the pram ia representa ‘gift’ by the firm that
appeals t© nom s of loyalty and mutual obligation on the part of its workforce [Akerlof
(1982)]. A ccording to this view efficiency wages elicit effort by creating a clin ate of co-
operation and reciprocity, rather than by entering an instrum ental calculation of the expectad
netbenefitof shirking.

It is difficult to test efficiency wage theory sihce standard com petitive m odels also
predicta positive conelation betw een productivity and w ages.M oreover, one w ould expectto
find such paym ents In situations where it is difficult to obsarve, and thus m easure, w orker
perform ance. Econom ists have therefore attem pted t© test the theory by focusing on the
relationship betw een w ages and other form s of effort procuram ent. For exam ple, if efficiency
w ages are successfiil in eliciting effort then, ceterds pardbus, one w ould expect firm s paying
such pram i to nvest few er resources in m onitoring w orkerbehaviour?

An altemative m ethod of in proving w orker productivity is to divest a share of the
fim dnto the hands of workers. Recent years have w imessed a resurgence of interest In
am ployee sharing. Rekindled by W eitzm an’s (1985) purported m acroeconom ic benefits of
profit sharing, attention has tumed towards the more readily discemible, and originally
lauded, m icroeconom ic benefits of em ployee sharing broadly defined W eitzm an and K rmuse,

(1990), B Iinder (1990)].

! See, forexam ple, Bow les (1985),Calvo (1979) and Eaton and W hite (1983). Tk is possible, how ever, thathigh
wages are a necessary compensating differential for occupations that require disastefully high mtes of
supervision [Aoki (1984)]. Evidence of a positive (hegative) relationship betw een w ages and m onitoring i the
Sw edish public (private) sectoris cbtamned by Arai (1994).



Em ployee sharing has in plications forboth nstium ental and giftexchange m odels of
efficiency w ages. Th term s of the form er, a sharing schem e w ould directly reduce them arginal
benefit of shirking. Th the extram e case, a self-an ployed w orker has no hcentive to shirk.
The tem ptation t© free ride renders the issue som ew hat Jess pellucid when a work group is
considered, but even here the exchange environm ent is affected. D vesting part of the
enterprise is perhaps the m ost generous gifta firm can offer its w orkforce and if itisvia an
exchange of gifts that w age pram ia elicit effort, then the question arises as to the m arginal
utlity thatw orkers derive from such gifts.

An interesting, yet hitherto unexplorad, question thus arises as to the rwlatonship
betw een em ployee sharing and the wagem onitoring nexus. A priori one would expect
sharing to m itgate the need to m onitor. W hether it augm ents or assuages the relationship
betw een pay and supervision, and thus its effect on the shape of the trade off, is rather Jess
obvious.

T this paperw e present the first crossplant/dm e seres study of the effects of profit
charing and employee share ownership plans ESOPs) on the mwlationship between
supervision and pay . O ur results suggest an nverse relationship betw een supervision and pay
across both sharing and non-charing firm s, although the trade-off is som ewhat assuaged
within the former - ie. an ncrease n ramuneration nduces a rehtively amaller cut in
m onitoring am ongst sharing firm s than am ongst their non-charing counterparts ceterds
paribus. This would appear to contradict nstum ental efficiency wage considerations, but
could be rationalised w ithin a giftexchange context. n term s of goecific sharing schem es, it
appears that em ployee share ow nership plans are relatively m ore successfiil in alleviating the
need to m onitor?

The paper is set out as follows: Section IT discusses som e background issues

conceming the relationship betw een pay, supervision, and sharing. Section IIT sets out the

2 W e use the tom s ‘supervision’ and m onioring’ nterchangesbly in what ollow s. A Though supervisors have
different finctions at different firm s, and firm sm ay utilise other form s of technology to m onitorem ployees g.
com puters), the supervisor-to-saff rato is Iikely t© be highly conelated w ith the extent of en ployee m onitoring
[G roshen and K ruegger (1990)].



theoretical underpinning t© our study whilst Section IV describes our data and m ethodology .

O urem pircal results are presentad In Section V' and our final comm ents in Section V I.

II. Background

W ages and M onitoring

Econom ists have long recognised that there are substantial differences in the rewards o
sim ilar occupations across ndustries. It is only recently, how ever, that they have associated
these variations w ith differences n m onitoring. h one of the earliest studies Dunlop (1957)
observed that the highest paying trucking firm in Boston In 1951 w as paying its drivers 1 .88
tim es that of its Jow est paying com petitor. A t any point in tim e such a range of pay could
reflect a transitory dem and shock driving up wages n particular lndustries along shortzrun
Telastic Jabour supply curves. If thisw ere the case, how ever, one w ould notexpectto see the
sam e Industres ram aining at the top (orbottom ) of the distribution decade after decade. Y et
hdustry wage differentials over the past century have been ram arkably persistent [see, for
exam ple, G atbarno (1950), Slichter (1950), Cullen (1956), Reder (1962), Bell and Fream an
(1985) and K miegerand Summ ers (1987)].

Tw o regularities em erge from the various attem pts to account for such assiduity vis.
higher wages are usually associated with: (i) higher profits and / or concentration [see
Dickens and Katz (1987) and K mieger and Summ ers (1987)]; and (i), larger plantand / or
firtm size [see Brown and M edoff (1985), Kmse (1992)]. The first finding m ight be
hterpreted as support for A kerlof’s (1982) gifirexchange m odel of efficiency wag&s.3 And
assum Ing thatm onitoring costs ncrease w ith plant size, the second would seem to confim
the w age-m onitoring trade-off predicted by Shapiro and Stiglitz (1984) A

M easuring the trade-off between wages and m onitoring explicitly, how ever, has
proved aln ost as vexing as studying the direct effect of high w ages on em ployee behaviour.

Tw o problam s are partcularly irksom e. The first concems om itted variable bias. In m any

? Tt could also be the case that there are unobserved quality differences in w orkers Induchg both higher profits
and higherw ages [Cain (1976)].

* Studies tat find explicit evidence of a w age-supervision trade-off nclude K rueger (1991) and K muse (1992).
Som ew hatam biguous results are reported N eal (1993), Fitzroy and K raft (1986) and Brunello (1995).



am ploym ent relationships a sihgle em ployer optim ally chooses both the level of wages and
supervision. Such sim ultaneity is problem atic because om itted aspects of hum an resource
policies that affect wages (eg. employee screening or training procedures) may also be
conelated with supervisory ntensity and m ight, therefore, mask the undertying trade-off
betw een w ages and supervision N

The second difficulty is the m easurem ent of supervisory intensity. M ost studies
measure supervision by the ratio of supervisors t© supervised. Such ‘gsoan of control’
m easures are problam atic because m any supervisors soend only a fraction of theirw ork tim e
m onitoring non-supervisors and their nclusion in a m easure of m onitoring ntensity m ay
exasperate any bias resulting from the sim ultaneous determ nation of w ages and supervision
Krmse (1992)].

A good illustration of this Jatter issue is found in the study by Leonard (1987) which
regresses the w ages of staff w orkers across six occupations on the supervisor-o-saff ratio in
a sample of US high technology fim s. Leonard’s results indicate a positire, but generally
Tnsignificant, relationship betw een pay and supervision and Jead hin t© conclude against the
shirking efficiency wage m odel. The absence of conelation may, how ever, result from
endogeneity problan s relating to a possible substitution betwean supervisors and saff
workers In the production function. Any production technology exhibiting a non-zero
m arginal rate of technical substitition betw een supervisory and non-supervisory hnputs w ill
hduce a positive trade-off between wages and the supervisorto-s@aff ratio N Only if
supervisory and staff wage rates vary hdependently, or if the supervisorto-s@aff ratio is
exogenously determ ined, w i1l itbe possible to statistically dentify the in pact of supervision
on wages from such a regression. Th Leonard’s analysis it is likely thatany trade-off betw een

supervision and pay is biased and perhaps dom nated by such substitution effects.

> The presence of w age bargaining w ould, of course, abate this problam .

® A sam e, forexam ple, a Cobb-D ouglas production finction Q = AL} S where L and S denote non-supervisory
and supervisory nputs respectively and where Q denotes output. If the firm faces a com petitive cost function C
= wL + 1S then costm inin zation inplies S/L = (b/a fw/r) such that increases in w — the w age rate of non-
supervisory w orkers —w i1l raise the supervisor-to-staff rato even if supervision has no directeffecton em ployee
utlity orm onitoring .



An in aghative attem ptto circum vent this type of endogeneity problem is undertaken
by Gmshen and Kmeger (1990) who focus on the supervisorto-saff ratios for various
registered occupations across 300 U S hogpitals. The specificity of their study is rationalized
by Federal regulations which render the supervisorto-saff rmto largely exogenous.
C onsistentw ith the m onitoring version of efficiency w age theory they find a strong hospial-
specific effecton w ages that cuts across occupations — if a hogpital paid relatively high w ages
to one occupation itw as likely to pay relatvely high w ages to other occupations asw ell. The
hteroccupational pattermn of the supervisorto-staff ratio, how ever, was much less unifom .
The wages of s@aff nurses, for example, were negatively conelated w ith the extent of
supervision w hich suggested that such w orkers did not receive com pensating pram ia in retum
for closer supervision. The authors conclude that although their findings suggest a wage-
m onitoring trade-off, they are also consistent w ith the altermative explanation that hogpitals
w hich supervise their saffm ore closely m ightprefer to em ploy low -quality /low pay w orkers.

A sim ilar focus on a specific industry enables Rebitzer (1995) t© girdle the om itted
variable problam . H ere the focus is contractw orkers n the U S petrochem cial ndustyy . Such
w orkers are answ erable to two different em ployers — the hostplantand the contractor -who
together shape the personnel practices goveming their em ploym ent contracts. C oncems about
legal liability 1im it the degree to which host plants can nterfere in the hum an resource
practices of the contractors. A s a result, estin ates of the effects of host safety supervision on
the wages set by contractors are relatively Jless embroiled by om itted variable bias than
estim ates derived from conventional em ploym ent relationships. R ebitzer finds evidence that
high levels of supervision are indeed associated w ith Jow erw age Jevels, and since the likely
effect of om ited variable bias is to r=duce the observed trade-off betw een supervision and
w ages, he concludes that such evidence is likely t© be a conservative estim ate of the wage-
supervision trade-off.

Two other studies that find generally supportive evidence of a wage-supervision
trade-off are Krueger (1991) and Kmse (1992). K mueger exam ines pay in com pany-ow ned
fastfood outlets w here m anagers w ere paid a fixed salary and in franchised outlets w here the

owner’s incom e depended on the outlet’s perform ance. K mieger hypothesises that pay in



com pany-ow ned outlets would be mlatively high because supervision by highly m otivated
owners is less costly than supervision by hired m anagers. C onsistentw ith this hypothesis, he
finds to@al com pensation t© be approximately 2 (3 5) per cent higher In com pany-owned
outlets. K muse Investigates the 1980 Survey of Job Characteristics and concludes that hourly
wages ncrease w ith establishm ent size even after controllng for personal characteristics,
occupation and Industry .M oreover, em ployee selfteported supervision w as found to exhioit
a generally negative relationship w ith w ages - daily supervised w orkers received 1 2 percent
Jow erpay than theirw eckly supervised counterparts ceterds pau:ibus.7

Studies that fail to find conclusive evidence of a wage-m onitoring trade-off include
Neal (1993), Fitzroy and Kraft (1986) and Brunello (1995).Neal (1993), ushng supervision
data from the 1977 wave of the Panel Survey of lcom e, finds that w orkers n high-wage
hdustres are at Jeast as ntensively supervised as low -w age, secondary sector w orkers, and
no evidence that hter-industry differences in m onitoring contribute to nter-ndustry wage
differentials. Sim ilarly, Fitzroy and Kraft (1986) find the supervicorto-s@aff rato to be
hsignificantly related t© wages In a sample of 65 W est Geman met@l working firm s.
Brunello (1995) explores the relationship betw een pay and both the quantity (oroxied by the
supervisor-to-s@aff ratio) and quality of supervision foroxied by factors such as the age and
experience of the supervisors). W ithout controlling for quality, a am all but significant trade-
off betw een pay and the supervision ratio is found forboth m anual and non-m anualw orkers.
The nclision of quality measures, however, abates the tradeoff t© the extent of

Tnsignificance n the case of m anualw orkers.

Employee sharing
Em ployee sharing has In plications for instrum ental and gifttexchange m odels of efficiency
wages, Inpacting on both the m argnal net benefit of shirking and on the w ider exchange

ewviorment? An hteresting, yet hitherto unexplored, question thus arises as to the

7 Tt should be noted that K mise concedes thatw hilst such findings are generally consisentw ith efficiency wage
theory, they are also compatble wih the dea that supervision is negatively correlated with otherw ise
unobserved higher ability .

8 Thdeed: O flering w orkers Increased Involvem ent In decision-m aking, a financial stzke in the perform ance of
the firm , disclosing inform ation about, nter alia, future nvestm entplns and the firm ‘s financial situation, and



consanguinity of pay, supervision and sharing. htrogoection would suggest that sharing
alleviates the neaed to m onitor. W hether it augm ents or assuages the relationship betw een pay
and supervision, and thus its effecton the shape of the trade off, is Jess clear.

n term s of the Instrum ental approach onem ightexpect the trade-off to be sharpened -
an ncrease In ramuneration inducing a larger cut in monitoring ceteris pardbus. The
conventional efficieny w age trade-off betw een pay and m onitoring arises because an increase
n the form erw i1l Increase the expectad net benefit of not shirking - if a w orker chooses t©
shirk he/&he mns som e risk of being detected, fired, and thus of not receiving the extra pay .
Since it is In the fim ‘s Interest to give the worker a zero net benefit, it can econom ise on
m onitoring and thus maise the utlity of shitking by giving workers a bigger chance of
obtaining the pay . If a sharing schem e relates, or is perceived by w orkers t© relate, Individual
ram uneration to individual effort, then the net benefit of shirking is ncreased further - a
shirker faces the com pounded Joss of being detected and of Josing m oney'.

If, however, it is through an exchange of gifts that wages induce effort then the
situation is Jess clear. A rise Tn wagesm ay be regarded as a gift on the part of the fitm and
thus may induce more effort and less need to monitor. Sin ilarly, a sharing anangem ent
betw een the firm and its w orkforce could generate the sam e feelings inespective of the level
of ram uneration . Ifw ages are Increased In a sharing fim then the crucial issue is them arginal
utlity the w orkforce derives from  this gift - is itm ore or less than they w ould have dersred
had they received such w ages 1n a conventional non-sharing environm ent?

One m ight expect that any group hcentive schem e advocating equal profit shares
regardless of Individual perform ance w ill have little effect on the atttudes and perform ance
of ndividualw orkers. Forexam ple:

A dilution or free riderproblem seam s to arise whenever it ishard to m onitora single person’s

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

person’s rew ard depends on everyone else’s effort. W ith n m em bers of the group, the extra
profit sharing rew ard associated w ith m argial efforton any single w orker’s part is diluted by

the developm ent of comm unication channels betw een m anagem ent and w orkers, are all seen as central t©
encouraging Joyalty, m otivation and comm im entand, thereby, t© reduchg the need to Invoke closem onitoring .’
M N abb and W hitfield (1998),p.174].



a factorof 1 h. The result is an mefficiently Jow level of effort, which is owerasn is larger.

W eitzm an and K muse (1990),p.98].
The problam has been Interpreted as a prisoners’ dilemm a’ w ith each w orker holding back
effort in order to free ride of hisher colleagues. A coepting this argum ent, one w ould expect
sharing schem es t© In pactnegligibly, ifatall, on Jarge organ:isations.9

D ilution aside, how ever, there are other problam s associated w ith em ployee sharing.
First, all schem es that te pay t© perform ance expose w orkers to unw anted risk . The optim al
contractm ustnow balance the contradictory requiram ents of linking pay to effortand lim itng
risk, and the optim al profit share is typically nversely related to the degree of risk aversion
andor level of uncertamnty, and positively related to the elasticity regponse of output to
ncreased effort”

And finally, allgroup Incentive scham es have in plications forw orker participation in
m anagem entand control. R equiring w orkers to bearm ore risk m ay open the door to dem ands
for co-determ nation. W hether or not this is desitable ramains an open question. The
‘property rights’ view is that profit sharing is inefficient because it diverts control and
ownership tow ards Individualistically oriented w orkers whose m otivation is diluted by firee
rider issues [A Ichian and Dam setz (1972), Jensen and M eckling (1979)]. Participation m ay,
how ever, raise productivity ifw orkers are better equipped to m otivate and m onitoreach other
than m anagem ent, or if they can provide technical inform ation t© m anagem ent that would
otherw ise be oo costly or tin e consum Ing t© obtain [0 Delland M cAdam s (1987), K anter
(1987)]. Similar benefits might inclide the potential for mproved channels of
com m unication, better conflict resolution, a greater w illingness t© accept new technology,

and an Increased possibility of acquiring on-the—jpb hum an capital from otherw orkersM

® There is an in portant caveat o this argum ent. If the ‘gam e’ is repeated then co-operation m ay be sus@ainable.
htuitvely, Jong temm anploym ent relationships enable co-operating members t© punish thelr free ridng
colleagues by, for example, withholding their own effort or ostacising the offending anti-social culprits.
M oreover, ithas been shown thatan msignificantly sm all am ountof co-operation is sufficientto deter free riding
[Fitzroy and K raft (1986, 1987)]1.

19 & chould be noted, how ever, that although risk considerations reduce the optin al profit share, a contract
com prising fixed ram uneration only is very unlikely [Hartand Holn strom  (1987)].

1o ascertain the m eritof such argum ents Levine and Tys=on (1990) surveyed tw enty-nine em pirical studies of
w orker participation and found only tw o concluding againstparticipation. Th contrast, fourteen studies found
favour of participation w ith the ram aning thirteen offering som ewhat am biguous results. Levine and Tyson
concluded that successfiil participation requires: () some form of profit sharing t© reward co-opematve



W hatever the tme rlhtonship between employee sharing, participation and
productivity, this study is hindered by a lack of nform ation regarding the extent of co-
determ nation w ithin the panel of firm s. This is potentally serious: “...m any studies nclude
variables only on financial participation (etum rights) or participation in decision m aking
(control rights), but not both. This is extram ely problam atic because ... there are strong
theoretical reasons to believe that the two rights interact w ith each other and do s non-
m onotonically . The om ited variable is severe, and the estin ates of the em ployee ownership
variables thatarise from such studiesm ay have the w rong sign.” Ben-Nerand Jones (1995),
p.551].

Som ew hat surprisingly there has been relhtively little contam porary research into
these issues. Several researchers have focusad on the extram e case of em ployesowned firm s
and co-operatives [see, for example, Greenberg (1986), Bartlett et al (1992)] but to our

know Jedge no one has explored the situation w ithin profit sharing fim s.
III. TheoreticalUnderpinning

Som e Insight into the possible relationship betw een em ployee sharing and supervision m ay be
discemed from the follow ing expository m odel. A ssum e that w orkers are hom ogenous risk
neutral w ith utlity functions of the form u=m —e.m represents ncom e and e represants

effort. Em ployed w orkers m ake a discrete all or nothing choice as regards the provision of

effort to their em ployer such that e= (O,é) , €>0 .The fiim has access t© som e m onitoring
technology defined though the finction p(k) w here k denotes the value of resources devoted

to m onitoring and p(k) the probability thata shirkerw illbe detected LW easame p’(k) >0

behaviour; (i) guaranteed Jong term en ploym ent to increase the tin e horizons of w orkers and so render them
more adaptable t© change, (i) relatvely narrow wage differentials to prom ote group cohesiveness; and (i)
guaranteed w orker rights - for exam ple digm issal only for justcause.

2 7o avoid unnecessary com plications we asam e that the criteria on which this judgem ent is based are
verifiable by an independentarbitrator such that there isno dispute aboutthe firm ‘s assesam ent.



p"(k)< 0, p(0)= 0 and lim p(k)=1 B Detection inplies msentaneous dism issal and

k—k

unem ploym entutility b 1

Fixed W ages

C onsider first the fixed wage scenario. The firm ‘s problam is t© m axin ise profits subject to
the constraints that the w orker receives at Jeasthisher reservation utlity (viz. b+ e ) and that,
once aem ployed, he/khe does not shirk. This Jatter necessitates the w orker being paid the

Jow estw age that satisfies the ‘non-shirking consttaint’ (N SC ):
w—&2 p(kJo+ [1- p(k)lw 1)

Satisfaction of (2) inplies an optim al (viz. ‘efficiency’) w age of:

._e+plkp

YT

such thatw orkers receive som e an ploym ent rents but are just ndifferent betw een shirking

and notshirking . The trade-off betw een w ages and m onitoring follow s:

F xed W agesw ith Ram unerative Shirking C osts

Considernow am ore general case In w hich the ndividual’sw age is som e function of hisher
perform ance such that there is som e ram unerative penalty associated w ith shirking. To be
sure, assum e that the shirking wage is given by w = w(l— z) where ze (O,l) IS a param eter
denoting the ram unerative cost associated w ith shitking. If z = 0 then we retum t the
stendard fixed wage case as above. As z Icreases the mdividual suffers an ncreasing
financial penalty from shirking and in the 1im it Joses all hisherw age as z approaches unity .

The non shirking constraintisnow :

B T is thus technically possible forthe fim o perfectly m onitorw orker perform ance. Since our focus of interest
Isnotthe optam al Jevel of m onitoring w e assum e that production and m onitoring technologies are such thatitis
alw ays in the nterests of the firm  to m onitor In perfectly .

1 A Tow ing tedhnically dism issed shirkers som e chance of re-am ploym ent would not change the qualiative
aspects of our conclusions.

10



w—2&2 p(kJo+[1- p(k)lw(1- 2) @)

Satisfaction ofwhich im plies an efficiency w age of:

W= e+t p(k)b

(0= 2)+ 2 ®)

The nature of the z param eter is crucial o the shape of the w age-m onitoring trade off. The

tw o lim itng cases are:

Tnw = m ®)
z—0 p(k)
mw =e+ p(k)b @)

z—1

A s z tends o zero there is no ram unerative cost associated w ith shirking and w e dersre the
efficiency wage defined In equation (2) above. As z tends t© unity the ram unerative cost
associated with shitking is absolute and the efficiency wage is consequently reduced.

M oreover, considering the effectofm onitoring on the efficiency w age it is apparent that:

lin w =e+b ®8)
z—0,k—k

lin w =e+b ©)
z—1,k—k

lin w =oo 10)
z—0,k—>0

lin w =¢e 11)

Thus inespective of the ram unerative cost associated w ith shirking the fivtm can hold the
w orkerdow n to hisher reservation w age providing itperfectly m onitors.
The w age-m onitoring trade-off isgiven by :

p(k)( z)+ 2]2

~ ooz (1 2]

%I%

w ith 1im its:

11



dk 1

= >0 14
21 Gw p’(k)b> 14)

The trade-off depends crucially on the value of z. W ith no ran unerative shirking costs we
derive the conventional Inverse relationship . W ith com plete costs the trade off is positive, the
expected utdlity of shitking ncreasing w ith the level of w ith m onitoring since itisnow in the
w orker’'s Interest to be detected and fired snce only then w ill any ram uneration be received.

The critical z value occursw hen:

bz -(-Z)e=0 » Z=— a5)
e+b

Thus the trade off is negative fpositive) for values of z Jess than (greater than) z . The key

pointis illustated in Figure Thelow .

Figure I:W ageM onitoring Trade O ffs

W ages, M onitoring and Sharing

W e now develop a som ewhat m ore form al m odel of employee sharing. W e assum e for
sim plicity that firm s em ploy a single w orker and face a stochastic revenue fimction f(e;qi)

where g, is a param eter representing a random  shock to dem and orproductivity . W e assum e

that g, takes one of two values, g, with probability s or g, w it probability (l— s) .qg, Is

12



revealed t© both the workerand the firm after the em ploym ent contract has been signed and

In pacts on revenue as follow s:
fleq, )> fleq, )= f(0q, )> f(0.aq,) a7)

W e envisage a sin ple em ployee sharing contractof the form :

w=(1-1)w+ 1f(eq,) (18)
wherew represents total ram uneration, w  the com ponentof total rem uneration that is ‘fixed’
(ie. ndependent of w orker perform ance), and 1€ [0 ;L] the level of worker equity (vis. the

fraction of toal rem uneration thatdepends on ndividual effort) b

TheN SC now takes the fom :

-1, )7+ 1£(6q, )|+ - s)i- 1. + 1,£(eq,)]- &

> a9)

;(k)b"' [1_ p(k)]{s[(l— lj)W+ 1y f(orqH )]"' (1_ S)[(l_ lj)W +1 f(O’qL)]}

Tt is apparent from  the above that the probability of detection is given by the probability that

the firtm monitors plus the probability that it does not m onitor but that the worker is
unlucky”, viz. p(k)+(1- s)1- p(k)] .W e can therefore reduce equation (17) to:

(-1, )+ 1 [sf®q, )+ (-9 fEa, ) -e> (1-8)o+8|1-1,w + 1, £(0.q, )| 20)
where s = s{l— p(k)] .Solving forthebasew age yields:

W = m[(l— Sho+e— lj<sf(e,qH )—{d2- p(x)]-1} fleq, )>] 1)

and In plies total ‘efficiency’ ram uneration of:

w =b+ (e- 1.A%) ©2)

1
(1-3)

W e asam e .n what follow s that the extent of w orker equity, asm easred by 1 , is exogenous being fixed by
custom or governm entdirective. This is obviously a sin plistic assum ption and a fuller exposition w ould seek t©
explan the distribution of different contractual arrangem ents.

13



where Af= f(e;qH )— f(e;qL) . Toally differentiating this expression yields the trade-offs

betw een pay, supervision and sharing:

| | d1-8)Af

ar| { p’(k)l(ljsAf— e)} 03)

a| _|  (-8)

wly, _{p’(k)s(ljsAf—e)} 4)
a’k _ (1-8)Af

dwdl, _{ B (k)(1,sAE - e)2} ©5)

Equation 5) isunequivocally negative. The sign of equations (23) and 24) depend crucially
on the term (ljﬁf—e) IEALL (g/ljs) then equations 23) and (4) are negative such that

profit sharing fim s face the sam e mverse ttade-off butm onitor relatively less than theirnon-
profit sharing oountenparts.16 If Af> (g/ljs) then equations (23) and (24) are positve
In plying that profit sharing firm s m onitor relatively m ore and face an upw ard sloping trade
off.

Under these assum ptions, sAf =e such that 1 sAf <e and equations (23) - 25) are
all negative Implying that: @) sharing fim s devote relatively Jess resources to m onitoring
than theirnon-sharing countarparts; (o) like theirnon-sharing counterparts, sharing firm s also
face a tradeoff betw een total ram uneration and m onitoring; and (¢) the trade-off betw een
total rem uneration and m onitoring is heightened am ongst sharing firm s — an increase in total
ram uneration induces a relatively larger decline in m onitoring am ongst sharing firm s ceterds

parius.

¥ Note that Af = 0 —akin to the z= 0 case previously — ensures the conventional nverse trade off.
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p(1,>1,)

Figure IT: O ptin alPay-M onitoring Trade O ffs: dk/dw < 0

The Jatter is illustrated graphically in Figure Iabove. The tw o curves represent iso-profit lnes
n W, k) space. An ncrease I the sharing coefficient sharpens the trade off betw een pay and
m onitorng . tuitvely, raisng pay w ithin a sharing firm w ill hduce a relatvely larger cut n
m onitorng expendiure: (i) the Jess sensitive is the m onitoring fincton - ie. the an aller is
the 21l In the probability of detection brought about by the reduction in m onitoring; (i) the
larger is the Jevel of effort required by the firm ; and (i) the larger is the potential Joss t©
shirking that is ndependent of the fim ‘s ability t© m onitor vis. JAf - that is the share of
profits given over to w orkers m ultplied by the reduction in profits nduced by the w orker’s
decision t© shirk. Thisw illbe zero fornon-sharing firm s.W ithin a Jarge sharing environm ent
it could be zero — the second term  of the product in particular is Iikely t© be negligble. Tt is
very unlikely, how ever, to be positive and if the sharing anangem ents are m ade over gan aller
sub-divisions then ourpredictionsw ould hold v

These predictions are, how ever, derived from a stylised instrum ental exposition of
efficiency wages. M ore generally, we would expect efficiency wages to operate in both an
nstum ental and gift exchange capacity, and it rem ains open t© queston as to how w orkers

m ight nterpret such gifts withmn a sharing environment. Do they confer hcreasing or

Y N ote that the Jevel of m onitoring expenditure w ill also determ ine the shape of the trade-off depending upon
the linearity orotherw ise of the available m onitorng technology .
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dim nishing m arginal utdlity? If em ployee sharing is nterpreted favourably by w orkers, does
the additional gift of supra-com petitive w ages elicit relatively m ore or less effort in a sharing
or a non<haring fim ? The sociological basis of gifts renders such issues virtually
In penetrable t© theoretical exposition and it is thus to our em pirical evidence thatwe are

obliged to tum.

IV. DataandM ethodology

Data
Our data are derived from the Equipe de Recherche sur les M arches, 1'Emploi et =a
Sinulation ERM ES) database over the period 1981-1991 18 The database w as constructed
In prove understanding of the French Jabour m arket and contains a firm Jlevel survey of a
sam ple of French-based firm s which employ m ore than 300 em ployees. There were 1002
such firm s in existence In 1983 when the datgbase w as setup, 500 of which w ere surveyed by
postand 230 of which provided inform ation P rhe survey inclides questions relating to the
am ploym ent practices adopted by the firm aswell as firm characteristics such as industrdal
affiliation. The hdustres coversd were Engheering and Capial Goods Englap);
Agriculure (Agrc); Energy; htem ediate Goods (It Gds); M otor Vehicles M tr Veh);
Telecom m unications (T'elecom ), Transport (Trangp) and Services?®

W e selected com panies from the database according to the follow Ing criteria. First,
only those companies providing informm ation on a number of key varables such as the

company’s ‘Sirene’ (ie. rgistration code) and the totalwage bill w ere selected. O ur nitdal

8 ERM ES is a Jabourm arket research group based i Paris ITU niversity and is affiliated to the N ational C entre
of Scientific Research CNRS).

¥ The survey is derived from the ‘social accounts’ thatall firm s em ploying m ore than 300 w orkers are legally
obliged to fumish. Each annual sw esp contains accounting inform ation on the current and tw o preceding years.
Thus, although the database w as setup 11 1983, wehave da@a from 1981.

% Sharing arangem ents in France are relatively recent phenom ena, w ith profit sharing and em ployee share
ow nership plans only receiving official recognition in 1959 and 1970 regpectively . They have, how ever, proven
O be extram ely popular. By 1986 (1990) over 06 (2.0) m illion workers were coverad by a profit sharing
arangem ent. ESO P ‘s have been m ore popular am ongst larger firm sw ith 350 firm s having such arrangem ents n
place covering 0 .6 m illion people by 1989 [seeUvalic (1991), DARES (1995)].Extensive details of the ERM ES
database are contained n Ballotand Fakhfakh (1996) and d’A rcin ol (1995).
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sam ple thus com prised 195 com panies, 76 of which appeared for the whole ten year period,
thereby form ing an unbalanced panel of data.

W e estim ated eight regression gpecifications focusing on the follow ing five sub-
samples: (1) all firm s [gpecifications () — ({il)]; Q) sharing firm s [gpecification (i)]; 3) non-
sharing-fimm s [gpecification (7)]; @) profit sharing only firm s [gpecifications (/i) — (vii)]; and
(5) ESO P only fitm s [gpecification (viii)]. Having selected the appropriate sub-sam ple from
the 195 companies for each specification, we then elin nated: (i) any company which
appeared In the database for less than three years I total; and (i) any ‘appearance’ by a
com pany of less than three years occurring inm ediately before or after a ‘disappearance’ of
more than two years. Our ain here was t© exclude lengthy dissppearances during which
com paniesm ay experience unobservable, and thus potentially m isleading, changes.

The num ber of firm s htroducing and abolishing sharing schem es and the sectoral
distrdbution of sharing and non-sharing fimm s across the panel are set out In Tables Tand IT
follow ing.

TableT

Table IT

It is apparent from Tables I and II that the sectoral distrbution of com panies rem aned
relatively stable over the sam ple period w ith the m ajrity of com panies thatw ere elim inated,
w hether tem porally orperm anently, being generally those w hich had not supplied nform ation
for the pre-1983 period. This derives from the fact that the database only became fully

operational in 1984 and no m eans of verification w ere available for the preceding years.21

M ethodology

O urestin ating equation is specified as follow s:

2 T is apparent from Table IT that there has been a three-©1d ncrease i the proportion of sampled fim s
operating som e form of em ployee sharing arangem ent. This is not specific t© our sam ple, but mther accords
w ith general trends In the grow th of such schem es in France over the 1980s, egpecially follow ng the 1986
M inistry of LabourO rdinance abolishing the requiram entof firmm s to obtain priorm nisterial approval before the
In plem entation of any profit sharing schem e. By the end 0o£1985 (1990), 1300 (10000) profit sharing contracts
had been signed covering 04 (2.0) m illion em ployees [see Fakhfakh and M abile (1997)].
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miti:awiti+bziti+uj% (14)

where i=1,...,N denotes the firm gpecific subscript, N denotes the total num ber of firm s In
the panel and £ =1,,...,T, denotes the fitn goecific time subscript representing the @

appearance by firtm iin &1epanel22 The enor structure allow s for firm  specific effects w ith

u, =m;+v, ,where m; and v, are id, mi%N(O,sfn) and v, —>N(O,sf).FJ'naJJy, m,

represents the ‘m onitoring mntensity’ of fivtm i whilst W 5 and Z, represent vectors of
com pensation and firm environm entcharacteristics respectively .

Follow ng Leonard (1987), Gordon (1990, 1994) and Neal (1993), we proxy
m onitoring ntensity via the ratio of supervisory to non-supervisory em ployees. Drago and
Perlmnan (1989) support the use of supervision as a proxy for m onitoring, although they
acknow Jledge that supervision m ay occur for non-m onitoring purposes — for exam ple, to co-
ordinate production. ldeed, m onitoring m ay not entail direct supervision butm ay instead
rely on factors such as outputm easurem entand piece rates.M ore problam atic, the num berof
supervisors m ight e high because m onitoring is difficult [A Jlgulin and Ellingsen (1998)] or
that supervisors only spend a fraction of work tim e m onitoring [R ebitzer (1995)]. D egpite
these problam s, the relative paucity of data com pels us — like so m any other researchers - t©
rely on the proxy defined above

W e incormporate a num ber of variables Into our analysis to control for com pensation
and envitonm ental factors within the firtmm . I partcular, and given our objctie of
Tvestigating the relationship betw een supervision, pay and employee sharing, we follow
Blasi (1988) In controlling for the extent of the Jatterby Including dum m y variables denoting
the presence of a particular sharing schem e and a varable denoting the ratio of the average
profit sharing bonus t© the average base salary per fitm BONUS% ). Our data do not,

unfortumately, discrin nate betw een the num ber of w orkers covered by a profit sharing or

% T should be noted that the periods of cbservation are notnecessarily the sam e forall com penies. Sin ilardy, the
first and Jastperiod of eligibility of a com pany t© the sam ple is not necessarily the firstyear (ie.1981) or the
lastyear (1e.1991).

% One exception is Kmse (1992) who proxies m onitoring by an en ployee reported m easure of how often the
supervisor checks hisherw ork.
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ESOP scheme, nor the perentage of stock which is employee owned?* Full variable
definitions and summ ary statistics for the explanatory variables are detailed in Tables IIT and

IV below .

Table ITT

Table IV

Som ew hat surprisingly there is no significant difference in the average rates of supervision
across sharing and non-charing fim s. It is m isleading, how ever, t© read too much into this
since there are significant differences across the tw o types of firm sw hich m ay them selvesbe
cornrelated w ith em ployee sharing and or supervision. To control for such factorswe tum t©

our econom etric analysis.
V. Reuuls

O ur econom etric analysis is rendered som ew hat problem atic by the unbalanced nature of the
panel. N um erous approaches have been proposed t© take accountof the ncom plete nature of
sam ple groups [see Hsiao (1989), Verbeck and Nijnan (1992) and W angoeck and K apteyn
(1989) for surveys of this area]. It is appropriate t© use the fixed effects estin ator given that
the Hausm an Chi squared statistic indicates significant conelation betw een the individual
effects and the explnatory varables. Th addition, it is apparent that a potential issue of
endogeneity m ay existw ith respect to wages and, hence, in the em pirical soecifications that
follow w e adoptthe H auam an and Taylor nstrum ents forboth base and totalw ag&s.25

Our results are presented In Tables V. — V IT follow Ing. A s outlined previously, we
present eight gpecifications, all of which appear to be generally w ell defined. Th particular,

assum Ing the underlying econom etric m odel is conrectly specified, the significance of the

4 2 Ithough often confuised, profit sharing and ESO P's are, at least In principle, quite distinct. The latter pay
benefits n com pany stock rather than in cash and the com pany’s contribution need not be tied t© profits. Tn
practice, how ever, deferred profit sharing plans are de rigour and these are much more akin t© ESOP's,
egpecially when the deferred com pensation is held in com pany stock [Blasi (1988)]. N evertheless, the argum ent
that tying the fortunes of capital and Jabour togetherm ight In pact favourably upon firm perform ance has been
applied to both scham es [C onte and Svenar (1988)].

% That is, all the variables in Table V , except the em ployee sharing variables, tsken in m eans and in deviation
from m ean [see H auam an and Taylor (1981)].
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Haugn an Chi-squared statistic confirm s our use of the fixed effects approach with the

exception of specification (viii), Table V II (see footnote 26 below ).

AllFims

It is gpparent from Table V that for the ‘all fim ’ sam ple, our results support the sandard
trade-off betw een wages and m onitoring. Tn tarm s of em ployee sharing (gpecification i), it
would seam that it is the presence of an ESO P rather than a profit sharing schem e which
asserts a significant negative effect on m onitoring . lhdeed, when w e spolit total rem uneration
nto abase and sharing com ponent (goecification iii), the Jatter is seen to exertno significant
effectonm onito::ing.2 6

TableV

W e Incomorate enployment as a proxy for firm size, differences n which may induce
differences In m onitoring w ith tumover and adverse selection costs encouraging larger firm s
to pay higher wages Brunello (1995), Kmse (1992), Bulow and Summers (1986)]. The
positive and highly significant estim ated coefficient on em ploym ent supports the hypothesis
that Jarge firm s do Indesd devote m ore resources to m onitoring .

Expenditure on ttaining also appears t© exert a positive Influence on m onitoring. It
m ight be the case that firm s Investing heavily n training are m ore Inclined t© m onitor in
order to ensure retums from the expansion of hum an capital. Th all three gpecifications, our
results suggest that tumover exerts a negative influence on m onitoring. O ne explanation for
thism ightlbe thatas total exits rise those ndividuals i1l suited t© the task in hand m ay leave,
thereby alleviating the need t© m onitor. Tt is also nteresting to note that fim s w ith relatvely
high proportions of fam ale, young, parttn e and old em ployees expend significantly fewer
resources on m onitoring. G Iven the lim ited em ploym ent opportunites available to the first
three of these groups, the threat of unem ploym entalone m ay be sufficient to eliciteffort. The

decline In m onitoring am ongst firm s em ploying a high proportion of ‘old’ workers m ight

W e are in plicitly recording a zero bonus fornon profitsharing fim s in specification ().

20



reflect the reluctance of such workers t© jropardise losing the retums to their Jong-
accum ulated hum an capital nvestm ents.

Finally, our results Indicate that degpite being recorded as ssparate groups, there is a
very strong conrelation betw een the percentage of m anagerial saff and the supervisor-to-saff

ratio . lhdeed, this conelation w illbe seen to hold in every one of our eight specifications.

Sharing and Non-Sharing Fimm s

Tuming t© the dichotom v betw een ‘sharing’ and ‘non-sharing’ fim s, the results presented In
Table V I suggest that the influence of toalpay on m onitoring is less pronounced in ‘sharing’
than ‘non-sharing’ firm s. This contradicts our a priori expectations and w ould seem counter—
htuitive n term s of an nstum ental efficiency wage setting . Tt could, how ever, represent a
dim nishing m arginal utlity of ‘gifts’ on the part of w orkers — ie.workers in sharing firm s
obtain rehtely Jless additional utlity from high pay, and subsequently require relatively

higher supervision, than their counterparts in non-sharing firm s.

TableVI

O ther results of nterest Include the proportion of foreign w orkers, w hich is positively related
t© m onitoring w ithin non-sharing, but not sharing, firm s, and the firm size effect, which is
Tsignificant In sharing firm s yet significant and positive in non-charing firm s. Som ew hat
surprising, the rate of saff tumover is positively related t© m onitoring in sharing firm s, but
negatively so related in non-charing firm s. Finally, as per the ‘all firm ’ sam ple, taining

expenditure ispositively associated w ith m onitoring n both types of establishm ent.

ProfitSharing and ESOP Fims

G iven the significant differences betw een profit sharing and ESO P schem es, w e distinguish
betw een the type of sharing anangem ents In Table V II. In all three specifications the trade-off
between supervision and pay prevails, although the magnitude of this relationship is
som ew hat assuaged w ithin profit sharing firm s. T gpecification (vii), the bonus variable
exhibits a positive coefficient, which w ould appear to contradict our a priori expectations. Tt

could be that the hcentive to free ride overrides any considerations of giftis and com pels

21



profit sharing fim s to nvest relatively m ore heavily In m onitoring w orker perform ance.

A Ttlematively, itm ay be that supervisors are them ain recipients of such bonuses.

TableVIT

O ther results of interest reflect the asym m etres betw een the two fitm  types, gpecifically the
proporton of part=tm e em ployees is positively (egatively) related t© m onitoring in ESO P
forofitcharing fimm s) whilst tumover is positively (egatively) so related n profitsharing
ESOP) fim s.

To summ arise, our results suggest that the relationship betw een rem uneration and
supervision depends crucially on w hether firm s have a stake in the perform ance of their firm .
To be soecific, the existence of em ployee Involrem ent schem es such as profit sharing and
ESO P anangem ents appears o exert a m oderating Influence on the w age-m onitoring trade—
off. n addition, the results presented in Table VII suggest that the type of employee

hvolvem ent schem e also affects this trade-off.

VI. FinalConments

This sudy utlises data from a panel of 127 French firm s over the period 1981-1991 to
ascertain the relationship betw een pay, supervision and em ployee sharing . O ur results suggest
an nverse relationship betw een supervision and pay across both sharing and non-sharing
fim s, although the trade-off is som ewhat assuaged w ithin the Jatter. Tn tarm s of gpecific
sharing schemes, it appears that employee share ownership plns are relatively more
successfiil n alleviating the need to monitor, with the rate of profit sharing in pacting
positively on the level supervision.

Some caution is, however, wananted. A lthough htrogoection would suggest
otherw ise, w e are unable to diam iss the possibility that it is supervision, or som e other factor,
w hich drives em ployee sharing. Ttm ay be the case, forexam ple, that ESO P firm s are able t©
econom ise on m onitoring because they are relatively m ore receptive to the needs and desires
of their em ployees, who them selves resoond positively to this ethos, w ith the im plem entation

of the ESO P being butone ofm any such by-products.
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Appendix

TableI
Introduction and A bolition of Sharing Schem es
NumberofFims
1982 1984 1984 1985 1986 1987 1988 1989 1990 1991
Introduced PS 0 1 1 1 4 2 3 14 6 1
Abolished PS 1 0 0 0 1 0 0 3 5 6
Introduced ESO P 0 1 1 1 2 1 2 2 4 1
Abolished ESO P 0 0 1 2 0 0 0 1 3 1
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Table IT
SectoralD istribution of Firm s

NumberofFims
Engfap Agric Energy mntGds M trVeh Telcom Trang Services| Total
PS 0 0 0 2 0 0 1 0 3
81 ESOP 4 0 1 1 1 0 0 0 7
NO 19 9 3 16 5 5 9 3 69
PS 0 0 0 2 0 0 0 0 2
82 ESOP 4 0 1 1 0 0 0 0 6
NO 21 9 3 17 5 5 11 3 74
PS 1 0 2 0 0 1 0 4
83 ESOP 5 0 1 1 0 0 0 0 7
NO 21 9 3 18 6 7 12 4 80
PS 1 1 0 1 0 0 0 0 3
84 ESOP 3 0 1 3 1 0 0 0 8
NO 13 6 3 11 6 4 7 0 50
PS 1 1 0 2 0 0 1 0 5
85 ESOP 3 0 1 3 0 0 1 0 8
NO 22 9 3 16 8 7 12 4 81
PS 2 1 0 3 0 0 2 1 9
86 ESOP 4 0 1 4 1 0 1 0 11
NO 22 8 3 17 7 8 11 3 79
PS 1 2 0 4 0 0 2 1 10
87 ESOP 3 1 1 3 0 0 1 0 9
NO 18 7 3 11 5 8 9 2 63
PS 4 2 0 5 0 0 2 1 14
88 ESOP 7 1 1 4 1 0 2 0 16
NO 19 9 3 17 6 9 11 2 76
PS 2 1 7 2 2 6 0 26
89 ESOP 6 1 2 3 1 0 3 0 16
NO 14 8 2 13 5 7 10 5 64
PS 7 3 2 8 1 2 3 0 26
90 ESOP 8 0 1 2 2 0 2 0 15
NO 12 6 2 11 5 6 10 5 57
PS 4 2 2 5 2 2 3 0 20
91 ESOP 8 0 1 2 2 0 1 0 14
NO 12 6 2 12 7 5 7 5 56
N otes:

(1) Figures denote the num ber of firm s operating a particular sharing schem e where PS = profit sharing schem e;
ESO P = am ployee share ownership schem e;NO = no sharing schem e.

(i) Sam pleused: 127 firm sand 961 observations.

(iii) Since a firm m ay have both sharing schem es, the totalnum ber of fim sw ithin a particular sectorAear is not
necessarily the sum of PS,ESOP andNO .
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Table ITT
V ariable L istand D efinitions’’

VARIABLE DEFINITION
BONUS A verage profit share bonus per firm
BONUS% BONUS /BASEW AGE)*100%
EM PLOYM ENT Totlen ploym ent
ESOPONLY ESOP dummy variable = 1 if ESO P scheam e is presentand profit sharing schem e is
notpresent
FEM ALE Percentage of fam ale em ployeesw ithin the w ork force
BASEW AGE Average (base) salary per firm
FOREIGN Percentage of foreign em ployeesw ithin the w ork force
M ANAGE® Percentage ofm anagerial saffw ithin thew ork ooroe
OLD Percentage of em ployees overage-50 w ithin the w ork force
PARTIM E Percentage of part-tin e em ployeesw ithin the w ork force

PROFII'SHARE ONLY

PROFII'SHARE & ESOP

SUPERVISION
TOTAL W AGE
TRAINEXP
TURNOVER
YOUNG

Profit sharing dumm y variable = 1 if profit sharing scham e is present and ESO P
schem e isnotpresent

Em ployee charing dumm y varieble = 1 ifboth profit haring and ESO P schem e are
present

Ratio of supervisory to non-supervisory em ployees

Fixed wage + bonus

Expenditure on training peram ployee

0 5* [oalentries (1e.hirihg) + bElexits (1e. firing and quits)]

Percentage of em ployees underage-35 w ithin the w ork force

! A Il m onetary varibles have been deflated by the GD P price index, base 1980. This deflator is taken from
‘The A ccounts of theN ation’ .
8\ ote thatm anagerial saff are distinct from both supervisory and non-supervisory en ployees.
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Table IV

D escriptive Statistics

V ariable M in Max Mean Sub-Sam pleM eans Sub-Sam pleM eans

PS Non- T-Stat ESOP Non- T-Stat

PS ESOP

BONUS% 5.00 20.00 540 - - - - - -
EM PLOYM ENT 303 102902 5286 4539 5387 142 8290 4797 3.00¢
FEM ALE 24 00 90 60 26 60 3080 2610 3.06° 2940 2620 236°
FIXED W AGE 28.00 17250 7918 80.00 79 07 044 82.74 78 68 1.99P
FOREIGN 0 8860 740 560 760 359¢ 660 760 147
MANAGE 252 97 .00 1340 1350 1330 028 1380 1330 063
OLD 0 5350 18.70 1990 1860 2500 1845 18.77 068
PARTIM E 0 5120 320 510 290 4.09¢ 590 2.70 5 66
SUPERV ISE 0.07 14 00 219 202 221 071 212 221 031
TOTALW AGE 28.00 17250 79 69 8393 79 07 232° 84 39 79 02 2 64°
TRAINEXP 0 3437 247 299 240 1862 236 249 050
TURNOVER 001 146 0174 020 017 167% 015 018 161°%
YOUNG 6.00 86 .00 3640 3321 3684 366C 3650 3640 012

N otes:

1.PS = Fim s operating a profitsharing schem e; ESO P = fimm s operating an em ployee share ow nership schem e.
2.2 Significantat 10 percent level; ® Significantat 5 percent level; © Significantat 1 percent level. The absolute
value of the T-statistics refers to the significance of the differential betw een the sharing and non-charing sub-
sam plem eans.
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TableV :AIlFim s
D ependentV ariable: SUPERV ISE
F Ixed E flects E stim ation
Specification ) (ii) (1ii)
V ariable Coeff T Stat | Coeff T Stat | Coeff T Stat
FOREIGN 0596 1241 0610 1270 0580 1211
LOG EM PLOYM ENT 0388 4490 0404 4635 0390 4530
LOG TOTAL W AGE 2575 6460| 2559 6314 - -
LOG FIXED W AGE - - - -| 2753 6687
BONUS% # - - - -| 0005 1131
LOG TRANEXP 0680 7815 0685 7 844 0671 7827
MANAGE 4945 8639 4992 8710 4920 8603
FEM ALE 2388  -4425| 2463 4521 2557 4692
PARTME 2800 2600| 2604 2400 2869 2666
YOUNG 0621 -1956| -0609 -1906| -0545 -1704
OLD 1780 -4086| 1742 3987| 4774 4076
TURNOVER 0463 2067| -0413 -1825| -0478 2137
PROFITSHARE ONLY - -| 0002 0072 - -
ESOPONLY - -| 0197 716 - -
PROFITSHARE AND ESOP - -| 0022 -0180 - -
H ausm an C hi Squared Statistic 153 488 153 992 158163
R? 0243 0244 0245
F Statistic 31922 24 805 29341
NumberofFim s 127
N um berof O bservations 961

¥ The ntuiton fHr entering the wage and bonus varibles T this om is as Plows:

w®=w’+b= wb(l+q)% logw® = logw® +q where g = (b/wb) [seeW adhwaniand W all (1990)].
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TableV I:

SharmgN on Sharing D ichotom y

D ependentV ariable: SUPERV ISE

F ixed E flects Estim ation
Specification (&) )

Sharing Fim s Non Sharing Fim s

(PS & /orESOP)
V ariable Coeff T Stat | Coeff | T Stat
FOREIGN 0133 0.744 2540 1818
LOG EM PLOYM ENT -0.054 -0480 0438 4 205
LOG TOTALWAGE 2274 5728 2.764 -5 489
LOG FIXED W AGE - - - -
BONUS% - - - -
LOG TRAINEXP 0399 4811 0.785 6623
MANAGE 9206 9153 4095 6105
FEM ALE 0572 1390 3279 -4 599
PARTIM E -1 886 -1 896 2118 -1 512
YOUNG 0400 1166 -0.706 -1 838
OLD -0150 -0406 2307 3962
TURNOVER 0442 2188 0623 2156
H ausm an ChiSquared Statistic 21577 136470
R’ 0547 0241
F Statstic 23689 24115
NumberofFim s 34 103
Num berof O bservations 188 728

Ab




TableV I
Profit Sharing/£ SO P D ichotom y
D ependentV ariable: SUPERV ISE
F xed E ffects Estim ation
Specification tvd) i) i)
Profit Sharing Only| ProfitSharing Only ESOPOnl
V ariable Coeff T Stat | Coeff T Stat | Coeff | T Stat
FOREGN 0.794 0910 1142 1337 0107 0807
LOG EM PLOYM ENT 0067 0391 0237 1362| -0055| -0492
LOG W AGE 1563 3799 - -| 2656 7342
LOG BASEW AGE - -| 1455 3885 - -
BONU S% - - 0.066 3037 - -
LOG TRAINEXP 0.020 0196 0053 0558 0977 9.707
M ANAGE 13519 7293 | 14240 7795 5506 6 544
FEM ALE 0492 0408 1077 0912 0298 0925
PARTM E 2735 2424| 2120 2047 2833 1969
YOUNG 0078 0226 0295 0878 2.098 5178
OLD 0.029 0.060 0053 0l116| -0091| -0271
TURNOVER 1012 4325 0956 4213 -0844| 2939
H ausm an Chi Squared Statisdc 18228 15400 s
R? 0435 0473 0775
F Statistc 8996 9484 37534
NumberofFim s 23 15
Num berof O bservations 104 106

* The m agnitude of the H auam an Chi Squared Statistic suggests use of the rndom effectsm odel in the case of
this specification . For consistency, the results from the fixed effects estim ation are presented w hich do notdiffer
significantly from those derived from the random effectsm odel (@vailble from the authors on request) .

* G 4ven the s all sam ple size, the H auam an ChiSquared statistic cannotbe cakulated.
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