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Profit sharing is an idea mired in controversy. The storm
wiiipped up by M. Weitzman's (1584) proposal to alter the
macroeconcmic landscape by subsidizing the shift to profit sharing
tands to ¢olor every consideration (Wadhwani, 1987; Blanchflower
ard Oswald, 1988; Rees, 1991). For example, the issue of whether
demand for labor will rise with a shift to profit sharing is
practically ubiguitous. While the controversy has led to profound
imsights into many aspects of profit sharing (see, e.g9., Estrin,
8z Grout, P. and Wadhwani, 5., 1987) a good deal of them being
rather disparaging vis-a-vis the Weitzman thesis, it has also led
ta neglect of some aspects. Meanwhile, profit sharing continues to
suErvive and even gain ground among emerging nimble organizations,
e.9., U.5. steelmaker Worthington Industries. Without govermment
intervention, private organizations are beginning te adopt
variations of profic-sharing or profit-related pay. Thers msC
comehow be organizational value-added associated by profit-related
pay that may or may not be related to macrosconomic outcomas. This
paper attempts to shed light on such neglected dimension.

Profit sharing encompasses several important issues {Pohjola,
1992) : worker motivation, production efficiency, risk sharing and
distribution of value-added. This paper will deal primarily with
risk sharing; more specifically with whether and when it adds to
Che attraction of profit sharing. In particular, it attempts to
bring ocut the relation between employer and worker risk attitude
and the distribution of wvalue-added in a welfare improving risk
sharing under profit sharing. It iz of interest that despite the
voluminous literature on profit sharing, the risk-sharing angle
seams ignored. M. Hellwig (1987) observes as much in discussion of
profit sharing.

The earliest attempt at unlocking the risk sharing angle of

profit sharing may hawve been Aoki (1979, 1984). He showed that if
employers are more risk-averse than the employees (both with
constcant absolute risk aversion), there exists a linear sharing

rule invelving a guaranteed pay and a random sales revenue related
bonus which is Paretoc optimal and dominates the™straight wage
contract. Aoki’'s firm is sales revenue maximizing rather than
profit maximizing and employment is fixed. The unpleasant aspect
Of this result is that the usual assumption in risk-sharing models
15 that emplovers are less risgk-averge than workers (Stiglitcz
(1974) on sharecropping; Azariadis (1975} on implicit contracts.
Fabella (1991} on trader-farmer linkage). This is natural since
employers choose to be risk takers and have better access to
capital markets and other risk diversifying inscrumencs. Profit
sharing shifts some risk from employers who are willing and able to
bear it to workers who are less so. In the words of Blinder
{1992), "that does not seem a good idea." Acki’'s result argues in
favor of why sharing is less widespread than it should. Pohjola
(1290) considers a utilitarian monopoly union that dictates the
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terms of the pay contract and appropriates all the benefits in
excess of spot con profit. He finds among others that profit:
sharing still makes sense even if workers are risk nesutral as long
ag informarion is symmetric and production socially profitable.
This has the same drawback as Acki’s. Furthermore, if workers areiw
risk-averse, the basic wage {the nonrandom component of the payus

package) exceeds the alternative (spot) wage. If firms had somen:
say at all, they will naturally balk at the idea of sharing their:
profit and also paying guaranteed higher than spot wage. =k

s el
-

This paper will revisit the risk sharing angle of profit::
sharing to determine (a) whether and (b) how the extent of workerc
rigk aversion being greater than employer risk aversion stills:

llows risk sharing to be a positive feature of profit sharingozs
Liks Apki and in contrast to FPohjola, the employer takes th2
tiative.

¢ =l

~

iXI. The Model

consider a2 firm with revenue funcrtion PQ. Output © = F(C.g
s which is a nondecreasing, twice differentiable and concave

s

function of capital C 2 0 and labor L 2 0. P is the random 2:

price with finite mesan F and wvariance w and zero highers
moments. The firm is a price taker in the output and in the factorszy
markecs. We talk of labor as one entity. i3
£

E.

The firm confronts two types of labor contracts:

L. The straigh spot} wage ¢ : Labor igs hired at market:
wage w. In this case ths profit function is e

% = EF{c, L) - wL - r( {1)

R

We refer to this as contract A

B. The profit sharing coptract: Labor gets a function (1-s),z
sei(0, 1), of the firm's profit at the end of the production cycle”

and a guaranteed component dw, del(0, 1), as wage payment per
labor. We call (s, d) the profit sharing structure. The profits
sharing structure is agreed upon before the production run and-

assumed given. The profit function in this case 1is ¥
” |

n = s[PF(C, L} - dwLlL - rC]. (2]

n
=]

we refer to this as contract Bis, d4). The expected value of-
o2 ik z

E, and its variance V, are, respectively:

-0 &

w = PFi{C, L} - wlL - rC (3)
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V. = F'v. (4)

Those of =, are, respectively,

T

5 z, = s[PFIC, L) - dwllL - xC) (5}
= V. = g'Fiv. (&)

Which of the two contracts A and B will dominate the other in terms
of delivery of welfars to the two players? To address this issue,
we let the utility function of the firm (employer) and worker be,
respectively,

wi(E, ¥,) = ¥, 4i=4a; B (7)

{ai:.l': i

=,
WiT, V,) =%, - {a,)V,, i=-A B (8)
where i refers to the labor contract, Y, is worker expected

income under contract i, W, 1s the variance of ¥, a_ > 0 and a

- LB

= 0 are employer’'s and worker’s, respectively, constant risk
aversien. This utility function is commonly employed because of

its simplicity (Holmscrom and Milgrom, 1587; Aoki, 1984). Since
both ;1 and v, are functions of € and L, wa write the
composite utility function owver C and L as U, (C, L). Let
(C", L) = argmax U_(C, L). (8]
ol
Definitiop 1: B(s’, .d) strictly Pareto dominates A in the
sense of pure risk sharing if (a) U_" > U’ and (b) U~ = U~
where U _° 1is the agent i's utfiity, i = B, W, 15
contract ~ j = A, Bi{s‘, d), all evaluated at (2, BN .

Definition 1{a) says that there is a sharing structure s’
given d, so that the utility the emloyer can attain by switching
to B, while maintaining the optimal factor mix in A, exceeds the
best he gets in A. In this case, we say the employer strictly
prefers Bis’', d) to A. Likewise by Definiticm 1(b) the
corresponding worker utility under this profit sharing contract
dominates worker utility under a spot contract. The two utilicies
are evaluated at (C", L'} to isolate the risk sharing feature of
B(s', d). MNote, however, that U_° = U ™ which is the maximum
that the employer can realize under BE(s, d}. The maximum utility
gor cof B _ar Bz, d) combines both the risk sharing and the
factor demand feature of profit sharing. We claim that if by pure
risk sharing {i.e., respecting (C*, L*}), B(s’, d) dominates A,
the two parties will switeh te Bis', d) and will find a factor
mix which will preserve worker gain.

We will need the followling:




ion 2- Bis'd) strictly t:nllectivelw_.r dominates A in L.he
e of pure risk sharing if [0 + U] = W > W, = [’ +
wheTre 'UEJ', i:r“j' are agaitr., evaluat.ed at EC" L'.l-

@ pure switch from A to B(s’, d) brings about
rﬂateh weifare gain. If no such gain is in the cards [(W,
= 0], Pareto dominance in the sense of Defim‘.tinn 1 or even
& weaker cne (i.e., U~ =2 U~ and U " =2 U,° with at least one
:I@al:u:y]l cannot be atcained, Thus, Pareto dominance implies
C d di:m.tn.anl:e but not wvice-versa.

Pure Risk Sharing

.8} and (7), the maximum of E in A is

- R'a (10}

= {PE(C’, L) - wL° - ¥C7] and E. = [P(C", L7)%v/2). Under
s realize guaranteed income ¥, = wL'. Thus

Adding (10} and (11), we have:

W, = [BE(C", L) - rC'] - Rla, {12}
substituting (C°, L") into U ("), we get

T (C7, L) =5 - Ras’ (13)
whnere % = s[PF(C7, L") - dwL' - rC'] and R, = R, for (C°, L%). {13)
i= not 1:11& h:,ghest utility the employer can get under B(s', d}.
This would be (C**, L™) where (C7, L) = argmax U_(C, L}.

Substitucing (C “'L'} into U_(-) gives
U_(C, L) = dwl® +(1-g) [PF(C", L'} - dwl’ - =C7]
= Ria,f1-8)*. (14}
Summing (13) and (14) giwves
W, = [PF(C7, L) - =C7] - Rj[as® + a {1-8)%]. (15)

Subtracting (12) from (15), noting that R, = R,

W, - W, = R[a{1-5%)][(afa) - [{1-s)%/(1-8%}]]. {16}

{16) i= the pure risk sharing value-added of profit sharing at
{C', T'). Now [L - &%] = 0, F, > 0 and

n
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S (i) 1im (1-8)7/({I-5%) = O (17)
5-—-1
(ii) lim (1-s}*/(1-2%) = 1.
=0
We have shown the following:
Proposition 1: B{s, d) strictly collaectively dominates A in

the sense of pure risk sharing iff (a,/a,) = [(1-s)%/(1-5%)].

Our main concern is whether prnflt sharing as risk sharing is
attractive when the employer is less risk averse than workers
[(a,/fa)) < 1]. From Proposition 1 and (17i), the following is
Ebvious

Proposition 3: For any (a,/a) < 1, there exists an s'e(0,1)
so that Bi{s', 4) strlctlg,: collectively dominates A in the
sense of pure ris}-: sharing.

Thus, as long as the employer is risk averse (a, = 0), howewver
slight, profit sharing can be made collectively mors attractive
than a spot contract. The more risk averse are the workers
Telative Co the employer, the closer to 1 is the sharing parameter
s for risk sharing advantage. & risgk neutral emplover will, of
course, reject the risk sharing (5 = 0). Risk-neutral workers
(though unlikely) combining with a risk averse emplover will always
guarantee its positive contribution. More risk averse employer
than amplovee alsc always guarantees W, = W,. Collective dominance
does not guarantes Pareto dominance. J—‘u.gr-'.-nl:E are more concerned
with Pareto dominance than collective dominance since ie guarantees
their individual welfare. What is the risk profile that guarantees
Pareto dominance? We have

Lemma 1: There exists a s‘e(0, 1) such that the emplover
strictly prefers Bis’, d} to A at {(C", L").

Proof: (if} (a) We show that U, » U,. Consider (10} and
S,

{12} . For ({7, L'}, =« [m/s] = [PFIC", L' - dwl’ - zC7]
since O = d < 1. At the same time Ra > Ras® since 0 « § «
1 and R =R at (C°, L). At (¢', L, the’ risk burden for

the employer 1s 13rge: in A than in Bi5 d} but the gross
profit in B is larger. The emplover’s share of the gross
profit rises as s rises. Let 8 — 1. Then there exists an

b=

* « 1 such that s’ [EF[C', L) - dwl” - rC*] > &, At s’
. ?

5
< a > R;agts‘}a- Thus, at s* =« 1, Um' e Ua;= E' E.D.

b=l

Propogition 3: Suppose for some s'e (0,1}, the émplc:yer
strictly prefers B(s’, d) to A. Then the worker will

a




strictly prefer E(s’, d) to A if and omly if (& fay) > (1-
S' J?fr{l_E:E} 3

Proof: We now show that U_° = U.". This is true if and only
if from {(11) and (14}, we have

(1-d)wL' + (1-5') [PF(-)-dwl’ - xrC'1 - Rja (1-s)® » wl'. .
Simplifying we have:

[BF(- ) -dwL' - rC'] - &' [PF(-)-dwl’ - rC’]

- Ra (1-s8")7 = {(1-d)wL’. (18}
Now let the employer strictly prefer B{s', d) to A. We have

=4 IF_’F"] - dwl" - rf"] - R;EE[E"}Z - ;;. - Fa

h E

‘Thus -

s* [PF(-) - awL' - xC’] = %, - Ra + Ra (s ). (19)

Substcitucing the right hand side of (19) for the left hand
side in (18) does not change the direction of the inegquality
This, however, gives

[BF(-} - dwL" - rC'] - =, + Rja, - Ra_(s’)°
- Ra {1-5')% » (1-d)wL’.
But [PF{-) - dwl' - rC'] - %, = {l-d}wL’. Thus, we have:
B la_(1-8'%) —a ti-8')1 » 0.
simplifying, we have:
Ria (1-s'%) [{a,/a,) - ({1-s3")*/{1-5"°)]. (20])

Thus, the Pareto dominance of B(s', 4} over A is established
if the conditiom holds. (only if) We ghow this by contradiction.
Suppose {a/fa) < (1 - s’)*/(1 - g'%). From Proposition 1, we know
that Bi{s’', d) is not collective welfare-improving in the sense of
pure risk sharing. If workers do better in B(s®, d), the employer

wWwill necessarily do worse and vice-versa. Thus, strict Pare?m
dominance of E(s', d) over & in the sense of pure risk sharing 1=
impossible. O.E.D.

Again in view of Proposition 3 and (17i), we hawve

Dropogition 4: For any 0 < (afa) < =, there exists an
s'e({0.1) so that Bi(s’, d) strictly Pareto dominates A in the
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for given (€, LY. &) is monotonically increasing in its
argument. Under a contract B, no layoff will occur as long as ==

B s (dwl + xC) /F(C, L) (22
and the probakility of layoff is

u = G{dwL + rC]/F{C, L]} (22}

B

for given (C, L)}). Thus we have

Lemma 2: For any given (C, L), u, < u,.
We now modify the utility function of workers to linearly includc
layoff risk. TUnder & and adopting (C*, L°) in (9}, (11} now
becomes

00 = wl” - ua (23]

where wu! is defined over (C', L') and e » 0 is the weight

given by workers

to layvoff risk. Under B for the same (O, L"), {(14) now becomes
T_ " = (1-d}wl” + s’ [PF({-)-wL" - TC7]

wE
- &R s)7 - ule (24)

where w and PF(:) are defined over (C°, L7}). For U_°~ - U,' = 0;
we now have in lieu of (20):

Ra (x=g' ) [{afa]) - [{1=8*)"/f[1-82%)]]

*} = 0. ({25}

+ u{u; ~

{(25) approaches (20} as d - 1 {u - u}. The following is now
cbvrious:

Propogition 5: If workers® uwtiliry falls with layoff risk (e«
= ), Bis', d) strictly Paretc dominates A if either {(a)
(a;/a) 2 (1-s8")3/{1-s'), or (b) if e« is high enough.

Note that the condition (a) in Propeosition 5 no longer is necessary
as it was in Proposition 3. In analeogy to Proposition 4, we hawve
Proposition 5(b). But Proposition 5i{b), in contrast, allows E to
be risk-neutral, i.e., a_= 0, as long as workers are concerned
encugh with layoff risk.

When layoff risk is of importance to workers, the importance
of the relative =izes of risk aversion measures diminish.
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Anecdotal accounts of Japanese worker attitude, for example, reveal
a wvery pronounced preference for stable employment. This gives
Tise to lower entry point wage offers from large established
corporations than entry point wage offers from small businesses

(Acki, 1%88). Large corporaticns’ workers' take-home pay typically
consists of a basic wage and pericdie bonus (30-20 percanc
{Nakamura and Nakamura, 199%1)). Alrthough for employee morale, the

bonus levels did net guite vary with variations in profit in normal
times (Mizuno, 1985; Chashi, 1989), the bonuses were the first to
be sacrificed in abnormal times such as during the deep recession
in early 19%90‘'s. This allowed large corporations to avoid massive
dehiring which confirms worker expectation on the benefit of the
bonus schems,

Summarry

The risk sharing angle of profit sharing seems to have been
shunted aside by the lively debate centered on the macroeccnomic
outcomes of M. Weitzman's proposal. It seems fruitful to divarcs
consideration of this pay scheme from the Weitzman cruzade. The
question is, as Simon (1991) remarked about cogperation in
organizaticons, why there is anything besides a wage contract.
Profit sharing persists and may even be gaining ground in various
quises such as "bonus scheme "

We have shown that as long as the emplover is risk avercse,
however, slightly, thers isg always a profit sharing contract that
will collectively and Pareto dominate the spot wage contract. The
employer’s risk aversion can thus be smaller than the worker’s risk
aversion as it should be. The smaller is the emplovers rick
aversion relatiwve to that of the workers, the smaller is the extent
©L profit sharing. Since emplovers are generally less risk-averse
than workers, profit sharing of workers should generally be laess
than 0.5 and rather small.

5 If layoff risk is of paramount importance to workers (i.e.,
employment stability in the literature), the actraction of profitc
sharing is enhanced even with a risgk neutral employer and workers
will be more cpen to variants of profit-related pay. This asgpsct
‘seems Lo have been very pronounced among Japanese worksrs. Thus
profit-related pay has organizational value-added independent of
claimed macroeconomic ocutcomes.

-
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