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Abhstract

He =how that 1n & cooperative tgam-dhnfactari:ad bw
symmetric nondiscriminating altrﬂilﬂf: imperfect
sltroism and strickly positive eguify bias are
inconsistent with first best efficiency when

members are nomidentical.




cocperative labor asrrangements

g Ouchi, 1981; Gordom, 1982) has
in. the thesory of production
'=7FHT;i this wview is a growing evidence
itive arrangement in the form of profit
erior to a straight wage contract inm enhancing

productivity (Fitzroy and Hraft. 1987; Jones and Sveinar,
1382}). All these appear to go against the grain of the
gccapted understanding of cooperative team efficiency.
Alchian and Demsetz (1971) emphasized the aspect of effort
level undersupply in partnerships due to their susceptibility
to free riding. The situation suoggests the need for a
principal (the capitalist) who monitors work effort in return
for a claim on the residual. Holmstrom (1987} buttressed the
Alchian and Demsetz uiewﬁuint by =hewing that where effort
- levels are nonobservable, no exhaustive output sharing scheme
can be devised that does not sacrifice cutput. On the other

hand, & bonus and penalty scheme that responds to output does

attain first best efficiency. B capiteal ist = agasin callad

for. The presumed superiority of strqigﬁg :tg; contract,

may, however, involve an overestimate of the monitoring

capacity of the principal, or an und!:iiiiﬁate =of the
oy
shirking crestivity of workers. Workers can enlarge their
- B¢ .
. surplus share 1n nonpecuniary form by ;%?g*gi”_ ng effort and
i

outpot {e.g., Fraonk, 1984). The growing emphasis on human

caplital makes monitoring more tonmous. advantage of




straight - ﬂt N further if peer moniLorLng
which is 1nces gt ive arrangements succeeds in
reducing 5hlr¥ raft. op.cit). It maw al=so
atem from failur ccount of unselfish behaviour
as s common in g@ory (Kurz, 1985). Fitzroy and
Kraft's (op.citl}) claim  that "no generally accepted
microeconomic foundatien fer group incentives and cooperative

tehavior has yet emerged.. . remains largely wvalid.

The microeconomic theoretical pool that applies to and
15 potentially fruitful in this area comes from the early and
abiding interest in the two fondamental conflicting output
sharing principies, namaeiy, fa¥: "to sach according to his
(her) need™ and (b) "te each according to his (her) work."
Sen's (1965) seminal paper showed that inm a prodoction
cooperative with observable effort levels (&) with perfect
altruism, first best efficiency is compatible with esvery
degres of egalitariani=sm in ooftpot =haring; (b} with npnoen— or
incompletely altruistic members, firast best efficiency 1s
attained if the surplus is aliocated sccording to work equals
the ratino of the elasticity of ontput with respect ta labor
and the relative share of labor (ncome in total wvalue of
output. Sen {op.cit.) dwelt however only on the symmetric
case of his model._ For nonsltruoistic members, Nitzan and
Schnytzer (1988) largely following Sen {(op.cit_) but using
only output as the index of social welfare pointed out the

strategic importance of the marginal rate of substitution




g aptimal choice of the
of egalitariani=sm.
il team sharimg” {or what
srding to work) sustains
-:%lntlruated members if and
partionai to the sum of all

effort

levels. to confirm the pessimi=m of

Alchian and Dem=eitz (op-cit_}: Thus the static cooperative
team theory does mot still form-a satisfactory microecomomic
framework teo &xplain the ewidence. In the Ssupsrgame VYersioh
of the team game, Hacleod [19B84) s=howed that there #Xisis an
output-based "trigger strategy equilibrium™ which sustains
solutions Pareto—-superior to the Coornot—MNash positien. It
naturally inherited the wOzgal s=trong assumptions of the

framework.

in this paper we investigate further the roale of

p
|.l1
i

altroism and it=s interaction particalarly with eguitw in the
o pure cooperative sharing arrangement. We address questions:
f When do tesams with altruistic membership attain firat best
efficiency? Is this compatible with some egalitarianm bias?
In Section II., we review the "cooperative program” which
generates the definition of of the first bDest ﬁfﬂduttiﬂﬂ
efficiency. We also present the “individual program™ of
voluntary allocation. In Section III, we define "symmetric
nopdiscrimimatory altruism,” the eguity—bilased sharing scheme

and nmonidentical membership. We proceed to prove that with




tmperfe g nonidentical members, no egalitarianm

bias camn ifirst best efficiancy.

EE. Pk Cnﬁpiiifiii:llﬂ the Individual Programs
Consider & team of n 2 7 members. Following Sen
{ﬁn-citf}. the welfare function of member & consists two

parts. The first is ith private ntility function defined as:
Uy = g - Viflq) w75 e (1)

where Xy is the ith share in total output and Vi(14), the 1th
disutility associated with supplying effort level lg, is
differentiable, increasing and strictly convex in 15. HNote
thet in Sep {op.cit.}, the utility function is alsa separable
in incaome and effort._ Member i alsoc attaches some value to
the well-being of other members of the team. Let bty be the
weight member 1 atftaches to +the utility of individuoal o
Then member t's welfare function is:
n
Wy = U3 + ZEbysUy (2)
=1
i7d
where Ug gets a weight of one (bys = 1} and B4y < 1. 1In this

paper, Wk Fropose te treat only indiwviduals with

mondiscriminatory altrmism.

Definition i: Member i displays nondiscriminatory altruism

if Byg = bBag, ¥ B S S i, K R T

We further simplify the model by imposing symmetry.




Definition Z: &R team is c-haract';im By symmetric
nondiscriminatory altruism (sa®) Ef bis = by = B, Y5, i,

%, 2o .. mn; i AeE

With =pna members are assumed to treat only themselves
differently. With symmetric nondiscriminatory altrgism we
rewrite [(2) as

n

Wy = Ty ¥ BEUS. {(3)
=1
ifi
Remark 1: With sna, individuals are identical with respact

to aitruism bot may not be idemtical in general.

Definition 3: A team with sna is characterized by perfect

———

altruism if b = 1; by imperfect altrui=m it 0 < b < 1.

The social welfare function W from the viewpoint of the team
as a whole is &a nondiscriminatory summation of private
individual mtilities defined, following Sen {op.cit.), as:

o

¥ = EUg. {4}
1=

We assame the production fanction F ta be

differentiable, mondecresasing and concave om L = jgfd_ Since
ontput is shared exhaustively, F = gxi_ Uzing {d}: the
451
cooperative program is
bl s
max {F(L) — EWs({1q}}. (5)

L. it




The 1= unnf?f

. S S (6}
where F' = dF/f 7
Mote that thia i=s § °F : 8 Sen'=s {op.cit.) condition {11)

it i's wmtility fusctiom i= @ssumed to be an identity over
income . ﬁ[ﬁ} Jenerats 'tﬁi =cooperative first best effort
fevels," {14*} and thus the "first best production level,”

F(Zl4*). Whepever this 15 the case, we say that the team
T=14

attaios "first best efticiency.™

The individual program ssing {(3) i3z now

1]
max {s4F + bE[ssF - Va{l;31 - ¥sllg)l- (7]
L4 =1
iFd

where s4 is ith propoertional share in nitnntéfﬁﬁﬁg 2 F = Xy
Assaming for the moment and for expositeory purpose that =4 is
unresponsive to effort level 14 (say, %1+ = 1/m, the average),
sand b = 0, then we have from the 12 condition, F'/n = Vi',

¥s = 1,7.,.., b, and i is undersmpplying effort leval. This
o
means that the F implied is less than F{(E13"}. Holmstrom
1=1
{(op.cit.}) provides the general proof.

I1I. The Main Resuit
Output can be distributed according %o =ither or a
combination of the two principles "to each according to his

{her} needs" and "to esch according te his {her) work."




IIg:

equity hias if

:1jfL + afn}, 0. < mof Ja

sharing” i1n Fab

T-
work in Sen {op.cit.). If a = i, we have complete
equality at 53 = 1/n. Thus the share of i is nudged
downwards {(upwards) im the direction of the average as

{14/L) > (<)} {1f=}.

Remark 3: Note that a lies somewhere in the half-gpen
interval {0,1] and a bias in favor of eguality is

always assupraed.

Using Definition (4} the individual program becomes

gl )-Vs(1)}.
{8}

n

max {[(1-a){14/L)+a/n+bE{{1-a)(15/L)sal
1 _'Ili
o s

It is easy to show that (8) is a strick e program if

{E/AF'L) 2 1. We assume this to be the R 1* conditon

for maximom gives:

((1=a) [{{L-11)/L) (E/F'L) +14/L+b{ZisM

(9)




(9) generates } Cournot-Nash effort

levels {lsca) #—Na=h production level,

n -

FEEI1““}. hest effort level, 15, is supplied
va;;ntarijy {k “tT
n
“—!1[{':L-'H}.-"L.}{FIF'L‘.I+11IL+hE§I_1.-’L‘}{1-F:’F'L}] +
S

{10}
EECI+b =T nl=1

It is ebvious from the structure of the individual program

(7)Y and fTrem (10) that with complebte altroism {b=1}, first
best production efficiency iz attsioed regardiess: of the
valowe of & (& 1o Ben, op.cit ). ‘The distribution aspect 13
of oo consequence. But perfect altruizsm is more likely to be

the exception than the rule.

Suppose that taam members are imperfectly asltruistic.
Cazn the team &= & whoele serwve the primciple of zharing
accordifng to mneeds (i.e., with snhgid??i& and still be first

best efficient? We first have the followiog:

Definition 5: Two members h and K are monidentical it for

effort level t > 0, ¥nh"{1) ¥ ¥*{1). Otherwissa, h and k

are ident ieal.
Lemma 1 : If h and K are nonidentical, them Ipcn # Igcn.
FProof: Suppose lpcn = lgcn in {(9).

Then the left hand side of {9} 1m the case of h equals




10
EEhe cas=e of k. A

Q.E.D.

- eueEry member fto supplw

f3;=} it is necessary and

Proof: CRa e e and sufficient condition

(10} ftor mewber | to supply first best effort level

under {s1®#} can be rewritten a=s

jn i}
(FAF'LY}[1 — (144bE13)/L] + (I4+BE14)/L =
d=1 =7 {113
IF¥4 d#F4

{1-a{1+b({n=1})/n)s(1=a).

Under {=3=}, 2 > 0 and the right hand side of (11) is

strictly grester than 1. Simplifying, we hawve:
n n
CEFE LT = (14 + BELL)/EY {1l + BEL3)/L)
d= 3 Hoay
| 3F1

gnd (EAF°'LY > 1.

(sufficiency) Suppose (F/F'LY = 1. Lat 0 < b < 1. We
show that there iz 0 < a®* < 1, se that (11} is true.
Letting (F/AF'L) = ¢ > 1, we rewrtte the left hand side

Cths) of (11) as
e = {e — 1) ({11 + B{E—15)H0)-

But [ls + B{L-I5}1/L} < 1 and ¢ — {c=1) = 1 so0 that

lhs > 1. HNow consider the right hand side {(rhs} of




11

@t inuous and strictly

since-0 < b € 1. ] ¢ rhs £ o for D < & 3 -

Thus for =some & = @a®, O < a* < 1, (11) is satisfied.

. E-D.

Lemma 3: Let the tesm be spa. Let @ < b < 1. Let members h
and kK be nonidentical. Then h and k both supply first

best affort lewel 1f and only 1if FAF'L = 1.

Proof: Consider the necessary and sufficient condition (10)
for first best effort level. Since this is true for all
i, it is true for h and k. Since a, b, n &are the same

across i, we have the followimg:

{{L-1n)}/LI{E/FT'L) + (InfL} + b(L-1n)}/L2{1-(F/F'L)) =

({L—-le }/LY(F/F'L) + {1e/L) + b{l—-lg}/Li01-{F/F'L)).
Simplifwing, we get:
{(F/F'LY{1lp—In) + {ln—0id + BLI-GF/AF L))} (1—In) = 0. {12)

{if) Suppose (F/F'L) = 1. Then we get (lx-In) -

flp=lw) = 0. {only if). Suppose {12} to be true.
Simplifying (12} further, we hawve:

{lx—tni{1-(F/F'L)}{D-1) = O




If ik ¥ lph and O % FF'L) = 1. But by

Lemma 1 iy # Iy if b tical. Q.E.D.

Thus, the nonidentical te ‘aszumption reguires an

additicnal stringent conditi L ih fact. contradicts the

condition in Lemma Z. The tiflibfig-ii now obvious:
Praposition: 1Y the team be sna lLeft o < b < 1.
If ‘the team members are nonidentical first best

efficiency is inconsistent with {sq=}.

Thus with nenidenticai membership, imperfect altrui=sm does
not allow any degree of egalitarian bias to coexist with
first best production efficliency. Egaliiariar bBbias can
coexist with first best prodoction efficiency under identical
membership but the bias is of oo Use in tThis caze sipes
Bveryons gets the average share anyway. Whare it matters,
egalitarian bias is wuntenable without sacrificing cutput.
Equity and efficiency always conflict in a team characterizod
By imperfect =na pnd nonidentical membership. In addition,
cme can easily show wusing a known result (Fabella, 13988,
Proposition 3) that a8 team characterized bv sna, imperfect
altruism and zerc equity bias attains firast best efficiency

'

it and onliy if F = BL

12




Conclusion

"I
The papar pointing out ths apparent

discrepancy uetpmﬁp?_ of cooperative arrangements
and the growing svidence to the contrarv. The theory due to
Blechian and Demsetz {op.cit.) apd Holmstrom (opicit.) seem to
point towards inefficiency. Maclaod's t1984) dymamic Version
of The team gaﬁe 1= an exception but the conditioms are. as
in. the case of similsr modeis, also very stringent. The
promise in Sen (op.cit.) appears dimmed by the =stringency of
the production function condition for first best efficiency
in Fabella (1988). Perfect altreism doss the job but as we
saw here, the more general impertect altruism case falls far
short: with some egalitarian bias, first best efficiency is
" net attained in a cooperative tesm of nponidentical

membarship.
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