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DOES EMPLOYMENT MATTER TO THE LABOUR-MANAGED FIRM?
SOME THEORY AND AN EMPIRICAL ILLUSTRATION*

Stephen C. SMITH™*

INTRODUCTION

A theory of finm-local public goods in labor managed firms, which
“nests” much of the previous literature in this field, is developed and
applied here to the employment level and work hours decisions. Follo-
wing up on the work of Law (1977), strong implications result for
the comparative statics of the firm, and a wide class of models of
labor managed firms are defined in which their supposed "backward
bending labor demand curves” will mot apply. An econometric metho-
dology is developed whereby estimated coefficients yield information
about this behavior. Two data sets are employed to illustrate this
statistical methodology, from industrial cooperatives in Italy and labor
managed plywood manufacturing firms in the U.S. Northwest. The
illustrative results show that the nuil hypothesis ‘that the labor de-
mand curve is in fact vertical may not be refuted within this statistical
treatment.

THE TRADITIONAL MODEL OF THE LABOUR-MANAGED FIRM
(LMF)

The traditional approach to modelling the LMF has been to as-
sume maximization of income per worker. Thus, in a very simple
form, assuming perfect competition, a one-output production function
with first increasing then decreasing returns to scale,! and two factors,
homogeneous labour and capital, the firm seeks to maximize,

Y =(PQ—rK)/L, ¢))

where, P = output price, Q = output, r = the rental price of capital,
K = the capital stock and L = the labour force size. Maximization of
(1) with respect to L and K implies,
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PQ, =Y ©
POy =r 3)

where Q. and Qg are the marginal products of labour and capital,
respectively.

A controversy which has dogged the literature on the LMF is
whether the firm would introduce lay-offs in response to an output
price rise. A simple case of this “backward sloping supply curve” un-
der a onednput, oneoutput regime (due to Ward (1958)), may be
seen by considering non-labour costs as fixed at level F, and rewri-
ting (2) as:

Q/L—Q, =F/PL )

An increase in F implies in increase in Q/L—Q,, and obviously there-
fore an increase in Q under the assumptions made. Similarly an
increase in P implies an decrease in Q/L—Qp and therefore a de-
.crease in Q. These results become ambiguous as the assumptions on
“inputs and outputs are generalized, allowing for the complicating in-
fluence of substitutabilities and complementarities, but the potential
for "perverse” behaviour remains.

Recently, Steinherr and Thisse (1979), Bonin (1981) and Brewer
and Browning (1982) have shown (with different proofs) that the
LMF( with either risk-neutral or risk-averse members) whose members
have in some way to be compensated by the finm for losses due to its
layoff decisions will not reduce employment at all in response to a
price increase. Steinherr and Thisse and Brewer and Browning stress
post-voting-random lay-offs, while Bonin stresses the right to volun-
tary exit of members. The result is dependent on initial employment
being in the closed interval between income per worker maximizing
and expected income maximizing levels. The authors differ in their
interpretations, but a broad range of cases have been identified where
the Ward result is decisively nullified, even for the one-input, one-
output case.

The result really is straightforward. Intuitively, from the conca-
vity of the net revenue product of labour, it follows that no lay-offs
after a price rise can produce as high an aggregate labour income
(including wages of both those who remain and those who are laid
off to find employment elsewhere) as that generated by maintaining
employment at current levels in the LMF. This, of course, assumes
that alternative wages are no higher than initial wages in the firm.

WHEN EMPLOYMENT ITSELF MATTERS

Varniations in the income-per-worker maximand itself can im-
ply even stronger effects, lasting into the ”long-run,” and in some
cases leading to a positive employment response with respect to price.
The original criticisms of Ward-type results implicitly doubted this
maximand, arguing that these firms would not immediately lay off
worker-members to realize small income gains for the remaining wor-
kers as output price rose slightly (see, e.g., Robinson (1967)). This
view implies some kind of group behaviour (or "solidarity”) among



EMPLOYMENT AND LABOUR-MANAGED FIRM 305

members, and is consistent with models in the union literature such

as Fellner (1947) and Cartter (1959).
First comsider an “externalities” approach, in which wornkers ins-

truct management to consider employment as well as average incomes
in making decisions. Suppose then that according to his or her esti-
mate of worker preferences the manager seeks to maximize,

U=U(Y,L)
Uy U, >0
where,

= (PQ—F)/L,

is the simple Vanek-Ward maximand for the LMF we began with.
Given the same assumptions on the production function, we may
represent the outcome as in Figure 1 below.
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Figure 1
In the diagram L* is the point which solves for,
Uy (3Y/3L) + U, = 0,

and,

Uy (Y /3L?) + [U2 Uyy —2U, Uy Upy + Uy? U] <0.
These results were first stated by Law (1977). Clearly, this equili-
brium will lead to a higher level of employment than that given by



306 STEPHEN C. SMITH

the Ward-Vanek maximand, where Y = VMP,, as illustrated in the
diagram. It will not, however necessarily eliminate the "perverse”
supply behaviour, as we see below.

Svejnar (1982) has examined the case where the relevant maxi-
mand is the expected income of a comstituency of workers L such
as a labour union or community broader than the number of wor-
lkers who can find employment in the LMF. (The model is readily
generalized to the case of several LMFs in the constituency). The
fworkers are then modelled as maximizing expected income,

I=(L/L)Y + ((L—L)/L) (W?),

where Wa represents a best alternative wage. The maximand leads to:
P QL = Wa,
. which is a testable implication.

It can be shown that from this analysis, an indifference curve
may be derived in {Y, L} space with slope,

—dY/dL = (Y — W¢)/L.

Most important, this result demonstrates that the existence of an "in-
difference curve” as examined in the previous model does not rely
on the employment level entening the maximand per se. For purposes

of comparison, the result is diagrammed in Figure 2. : '

Figure 2 =



EMPLOYMENT AND LABOUR-MANAGED FIRM 307

A PUBLIC GOODS APPROACH

To the extent employment enters the utility function, it will
have public good qualities. While a welfare model of the LMF (as
well as other types of firms and labour unions) examiining collective
consumption is the subject of discussion in Smith (1983, Chapter VI),
we discuss the two main results on employment here. The reason
why employment should be seen as a public good is because the
level of employment is observed by all workers at the same given
level. The utility one worker gains from the level of employment
cannot decrease the utility likewise gained by any other worker, nor
is there any conceivable way to privatize this utility so that this uti-
lity is kept out of the public sphere. In the pure labour-managed
firm each worker pays the same amount from extra employment,
as incomes (PQ—rk)/L are equal. Suppose the utilities of a welfare
reference group of N workers Ui enter a firm welfare function W,
of any form except that for analytical simplicity it is twice continuo-
susly differentiable and responds positively to the utility of each wor-
ker. The arguments in those utilities are assumed to be income,
Y = (PQ —rk)/L, and employment, L. The form and extent in which
these enter may vary from worker to worker. The firm will then
maximize, : '

W=W{Ui(Y,L), i=1...,N},
subject to the transformation function,
Y = [PQ—F]/L.

Setting the problem up as a Lagrangian, where m is a Lagrangian
multiplier, the first order conditions for a maximum which result are:

(dW/aUi) (8Ui/dYi) + m = 0, for all i, 6))

N : :
Y (8W/aUi) (3Ui/oL) + m {PQ./L—[PQ—F]/L?} =0, @
i=1

Y —[PQ—F1/L =0. ©)]

Eliminating the Lagrangian multiplier and rearranging terms
yields,

N
— 12 (QUIAL) (Ui/iY1) = PQ,/L— [PQ—FI/L%. @
i= S

Thus the sum of marginal rates of substitution between income
and employment should be equated to the marginal rate of transfor-
mation. The result is expressed graphically in the same fashion as in
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Figure 1, except that the slope of the indifference curve is given a
sum of the MRS interpretation.

The public goods approach also affords insights into such issues as
the labourdeisure choice problem of the LMF. Suppose each (not
necessarily identical) worker i maximizes,

Ut' = Ui (Yi) hi))

where h; represents work hours or effort levels (with the labour
force size and other inputs held constant). This leads to:

(1/L) P (8Q/8hi) = 9Yi/dhi.

This is not a public goods result. But to see that it has public goods
implications, first sum this condition over all workers,

L L
T P (3Q/8hi) = — ¥ (3Yi/0hi).
i=1 i=1 |

Since as is well-kknown the income-per-worker maximizing LMF
pays workers their marginal products, the left-hand-side term repre-
sents the "wage bill,” that is, income net of non-labour costs (F in the
simple model short run). Dividing through by L yields,

L
(1/L) (PQ —F) = —(1/L) 1= (3Y;/dh,)

i=1

The left-hand-side, a marginal rate of transformation, is precisely
the Vanek-Ward simple LMF maximand. Using this as a maximand
constrains the marginal rate- of substitution between income and
leisure to be that of the mean worker (the condition for a privately
provided public good). In this way we are not allowing each worker
to maximize utility; this is equivalent to stating that like most such
models, the Vanek-Ward model implicitly assumes identical workers.

It is important in all of this to note that it is not necessary to
assume that the labour-managed firm has solved a preference reve-
lation problem to adopt this framework. The level of employment and
work hours have the characteristics of externalities as well as of

public goods, and a manager may be instructed to take this into
account without any specific description of each member’s preferen-
ces. A social welfare function is just a mechanism to convert from
individuals’ wutilities to organizational preferences. To the extent that
this can be accomplished according to a public goods rule, the or-
ganization will behave Pareto efficiently. But it will move in the same
direction to whatever degree it is capable of taking such externali-
ties into account.
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A COMPARISON OF APPROACHES

In summary, analyses of employment levels in LMFs may be
placed in two categories, those which assume that only income matters
and employment levels fall out as a residual, and those which assume
that at least in specialized disequilibrium climates many LMFs will
operate with both income and employment as their objectives. Expec-
ted income maximization as in the Svejnar model provides a sort
of intermediate case in which we begin by assuming only expected
income matters, and end up deniving an indifference curve in {Y,L}
space.

We may conclude that the type of behaviour the LMF will
exhibit is an empirical question, not resolvable a priori by choosing
from among the plethora of available models. Any of these models
could be comsistent witlt basic choice theoretic considerations.

COMPARATIVE STATICS WITH EMPLOYMENT A -LOCAL
PUBLIC GOOD

The results in this section develop those of Law (1977). If the
LMF maximizes income per worker, and capital is variable as well
as labour, it may be shown through comparative statics that:

dL/dP = (QQgg — LOQy, + Q;;LQKL) / (PLQy, Qgx —PLQxs?)

Since we know the denominator of this expression is positive
(Qu Qi > Qu?), a sufficient condition for dL/dP >0 is that

Qx LQLK/QQKK —_ LQL/Q > 1.

This result was first stated by Ward (1958).

Thus technical conditions of production, and in particular the
sign of Qg, play a crucial role in output decisions of the LMF. (Note
that to find dQ/dP, we simply find dK/dP along the same lines and
take dQ/dP = Q, (dL/dP) + Qg (dK/dP), but this would take us afield
from the main object of study.) We want to ask how employment
changes with respect to changes in output price with labour and
capital variable but given that employment enters the LMF social
welfare function W. It may be demonstrated that if the LMF maxi-
mizes a welfare function W (Y, L) subject to a transformation function
Y = £ (L), the numerator of dL/dP will be:

(Q/L) (Qxx/L) { Uyy — (U/Uy) (Uyy) — (Uy Qg LQx/QQxx) —
Uy/L + Uy/L) [(3Q/3L) / (L/Q)1}

and its denominator may be written,
— Uy, Qge/L — Uy PQyy Qgg/L + Uy Qu®/L? +
Uy Up/Uy + (Uy/Uy) Uy (Qxx/L) — (Ur2/Uy?) (Qgx/L) Uyy,
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The denominator is negative, derived as it is from the second order
conditions in a 4 X 4 bordered Hessian, but the sign of the numerator
is ambiguous. Substituting for the Cobb-Douglas utility function,

U=YeLp, -
however, the numerator may be shown to reduce to:
(Q/L) (Qgx/L) - [Y*! L] - [b—a + (3Q/dL) (L/Q) a—
— aQx; LQx/ QQKK] | |

and, since Qg < 0,

> > .
dL/dP = 0 as b/a = 1 —(3Q/3L) (L/Q) + Qgx LQx/QQx;.
< <

Of course this reduces to Ward’s result for b =0, the implicit
Ward assumption that employment does not matter. The case of the
Stone-Geary welfare function may be shown to reduce to the same
condition as above, with Y and L replaced by Y —Wa and L—L*, as
defined earlier.

The results also reduce to those of Law (1977) for omly labour
variable: for the Cobb-Douglas case, U = (Y?) (L?), positive supply res-
ponses to a decrease in fixed costs F, and viceversa, require that
b >a, while positive responses in output to an increase in output
price require that a/b < 1/(1—e), where e is the elasticity of output
with respect to labour (for 0 < e < 1).

An important point to note here is that comparative statics have
been done with completely general utility functions u(Y,L), which
may include simple income maximization and so forth, subject to an
equally general transformation function y = f(L). It turns out that
much of the major literature in the fields of labour unions and LMFs
on income and employment determination may be analyzed as spe-
cial cases of these comparative static results (Smith, 1983). _

For the case of joint bargaining where the LMF has only partial
bargaining power, Y, as in the case of Svejnar and Smith (1982)), or
as might apply in some union bargaining situations, precisely the
original Stone-Geary conditions again obtain where the co-operative
is maximizing income per worker.

The "larger constituency model,” examined above, (Svejnar, 1982;
Svejnar and Smith, 1982), where,

U(Y,L) =exp(Y) = (L/L) [(PQ—rK)/L] + (L—L)/L Wa,
or, A
[PQ —rK —WaL]/L + Wa,

also leads straightforwardly to the positive output elasticity condition
for normal sloping supply curves.
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A STATISTICAL METHODOLOGY FOR COMPARING HYPOTHESES
OF EMPLOYMENT DETERMINATION IN THE
LABOUR-MANAGED FIRM

Models relying on income maximization all imply that in the long
run, labour will be hired until the value of the marginal product of
labour equals income. On the other hand, if the labour force size
enters-a firm utility or employee welfare function or if a constituency
larger than 'the number to be employed in the firm engages in ex-
nected income maximization, income will be greater than the wvalue
of " the marginal - product of labour, even in the long run. (We also
require for this case that ANRP, > Wa at the maximum pomt)

© This leads us to intuitively suppose that at least where income
Y is greater than alternative wages Wa, the simple hypothesis test,

Y —VMP, =0,

¢ 'would be of interest.

We may place this test in a more rigorous context of interpreting
coefficients as follows. Suppose  the firm utility or welfare function
assumes a Cobb-Douglas form,

U = (Y?) (Lb).

In Smith (1983) it is shown that maximizing this function with respect
to labour in the simple LMF case leads to:

PQ, = (PQ—F)/L—(b/a) (1/(L—Mm)) T,

For the case where capital as well as labour is varlable the equilibri-
um condition becomes,

Qu/Qx = [(a—b)/al [Y/r],

where Y is defined as above. This condition is the obwvious analogue
to that of the cost-minimizing firm, where b =0, and Y is a fixed
wage. Since that the manginal product of capital should be equal
to capital cost is a part of this condition, the actual test is the same as
above.

These results suggest a regression of the value of the marginal
product of labour on income with no constant term. One regression
analysis is performed in two stages. In the first stage, a production
function amalysis is performed to simultaneously provide consistent
estimates of output elasticities of labour and capital. In the second
stage, the above equation is estimated and the coefficient may be
interpreted as below.

Note then that if (a—b)/a,
=1 then b =0,

<1 then b >0,
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> 1 then b <0,
=0 then b =aq,
<0 then b > a.

Though we can recover a and b only up to one degree of freedom,
this is sufficient to answer a number of questions (prowvided, of cour-
se, that the specification is correct). First, if the coefficient is equal
to. one, we may confirm the hypothesis that only income and not
employment matters in these LMFs. If one minus this coefficient is
equal to one minus the output elasticity with respect to labour, there
should be no employment response to a price change; if greater,
there should be a positive response. If the coefficient is less than
zero, we have normal supply responses to changes in fixed costs, as
discussed above. If the coeficient is equal to zero, we have a supply
curve which does not respond at all to changes in fixed costs.

Additionally, if b > 0, we can test the Svejnar model with a t-test
ton VMP;, = Wa, or we can assume the model to be correct and take
the VMP;, as an estimate of the actual alternative wage.

Now consider the Stone-Geary case,

U = [(Y —Wa)*] [(L— Lm)*],

where Wa is a best alternative wage, assumed to be the minimum
wage, and Lm is some form of minimum employment level for the
plant or constituency minimum. In Smith (1983) it is shown that this
implies,

PQ, = (PQ—F)/L—(b/a) (L— Lm) T,
where,
n=PQ —F—Wal.
which clearly reduces to the Cobb-Douglas result for Wa = 0, Lm = 0.
Assuming that a > 0 (or that the marginal utility of income is positive).
if b/a
= 0, we have the null hypothesis, »
> 0, there is positive marginal utility for employment,
> 1. then b > a, |
< 0, negative marginal utility for employment.

In general, however, we can only identify the relative proportions of
these coefficients.

A Al e e G =

<A

STATISTICAL RESULTS ON EMPLOYMENT DETERMINATION IN
LABOUR-MANAGED FIRMS

In this section we present results from econometric runs based
on Cobb-Douglas welfare functions, in order to illustrate the metho-
dology developed above.
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We first consider data collected from four plywood manufactu-
ring firms in the U. S. Northwest. As may be seen from an examina-
tion of the data in the table from the plywood finms below, the
wsmall data set size (26) led to large standard errors in the Cobb-
Douglas production function, and may have contributed to the outco-
me that CES and Translog production functions did not yield mea-
ningful coefficient estimates (and hence are not presented).

Table 12

Results from Revealed Preference Income-Employment Welfare Functions
for the Plywood Co-ops

Linear, Sequentially Estimated, Cobb-Douglas Welfare Functions

Eq. Labour Capital (a—b)/a firm dwl dw2 Rsq Rsq
Elas- Elas- coef dummy Isteq- 2deg- ilsteg- 2deg-
ticity ticity uation wation wation wuation
la L6473 L5111 .9077 (no) 1.8670  1.6858 L1876 L3231
i(.2424) (. 1155) (. 2440)
1b 1.0680 (no) - 1.6752 . 9630
(. 0510) : '
2a .5619  .5732 . 7880 (mo)  1.6711 1.6858 - .7786  .3231
(.2314) (.1053) (.2117)
2b - .21 (no) 1.6752 . 9360
(. 0443) ,
3a L1719 30400 . 6351 (ves)  2.0735 1.6858 . 8264 L3231
(.4808) (.2800) (.1707)
3b L7472 (yes) 1.6752 . 9360
(.0357)
3c L4948 (yes)  2.1917 ' .5353
(. 1655)
da L4329 L4029 .2411 (yes)  2.1601 1.6858  .8363  .3231
(.3904) (.2634) (.0648)
4b . 2836 1.6752 . 9360
(. 0135) ‘
de . 1878 2.1917 . 5363
(. 0628)

Non-Linear Systems

2s1s . .4994 4320  .9715 (yes) 1.9 1.76
(.4109) (.2104) (. 7676)

3sls . 8020 .2680  1.5602 (yes) 205 1.70
(2260 (.1803) (.4261)

2 Figures in parentheses are standard errors; dw refers to the Durbin-
-Watson statistic. The "Ist equation” refers to the production function;
the second equation refers to the "welfare” equation.
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For these firms, the best available measure of capital flow was
depreciation charges plus capital rental expenses. These values were
deflated by the producer price index and used as a measure of capital
input. Employment data was available in two forms, number of em-
ployees and annual hours worked by production workers. Each was
used to derive a figure for annual labour input; results from the
former are found in equations 1 and 3, the latter in equations 2 and
4. Value added was given by total output minus material inputs,
deflated by an index constructed by the author which weighted
equally the price level of four five-digit SIC products produced by
these four firms (as reported by the Bureau of Labour Statistics). The
measure for income was production workers’ wages. Care was taken
to exclude anything which might be construed as income due to their
position as capital owners rather than their position as workers (we
have excluded not only dividends (”patronage shares”) but also such
categories as profit sharing, for which non-members are also eligible).
Thus if anything we have understated accounting labour income, so
vas not to risk finding income greater than marginal product due to
" the inclusion of capital income, and thus bias the finding.

The results in Table 1 were obtained by first regressing the log
of real value added on the logs of labour input and real capital flows,
then using the estimated output elasticity of labour to regress the
marginal product of labour on income. The theory predicted that the
constant term in this regression would be zero; in each case this was
bomne out, with t-ratios of about .7. Thus runs without a constant
term were done; results are presented for these as well. For the pro-
duction function runs where dummies were added, runs with dummy
variables were also done in the second stage. Two of the three dum-
mies were significant with a t-test in this second stage.

As can be seen from the table, the estimates with this data were
not particularly robust, which is the reason we have presented a
wide range of runs. It is nonetheless interesting that in none of the
runs could the null hypothesis of vertical labour demand be refuted,
while in most of the runs in which firm dummies were used in the
production function, the null hypothesis that the welfare elasticity of
employment, b, was zero was refuted, in some cases overwhelmingly.

In equation la, dummy variables for firms were not used, and
the large standard errors on both labour elasticity and the ratio b/a
(which is just one minus the estimated coefficient (a—b)/a) make it
impossible to refute either the null hypothesis of income per worker
maximization or of sufficient welfare weight on employment to pro-
duce a vertical employment response to a price change.

In equation 1b, the intercept was constrained to be zero, in accor-
dance with theory (in the first as in all other cases for these firms,
the intercept was insignificantly different from zero). A much tighter
standard error on the welfare ratio was obtained, but one is still not
able to reject either null hypothesis.

In equation 2a, hours worked have been substituted for number
of employees as our measure of labour input. Elasticity estimates and
their standard errors are not drastically altered, but the estimated
welfare ratio is lower, Still, in this as in case 2b, where the statistically
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insignificant intercept term was dropped, neither hypothesis can be
refuted at the 5% level.

In equation 3a, firm dummies have been added in the first stage,
but only a general intercept term in the second stage. The t-test
narrowly missed rejecting the null hypothesis of income per worker
maximizing behaviour. In equation 3b, where the intercept term is
dropped, and equation 3c, where firm dummies are added to the
second stage of the estimating procedure as well, the null hypothesis
of income per worker maximization is decisively rejected (within the
structure of our technical assumptions), while the null hypothesis of
vertical labour demand cannot be refuted.

In equations 4a through 4c, the same runs are repeated, this time
with hours worked again replacing employees as the estimate of labour
input. In each case, the null hypothesis of income per worker
maximization is decisively rejected, but the large standard errors on
output elasticity prevents us from establishing, within the assumptions,
an increasing employment level with output price, despite the fact
that point estimates of b/a are considerably higher than' the point
estimates for one minus the output elasticity of labour. ,

The non-linear estimates' yielded higher standard errors than the
non-linear approximations; however, convergence to these values was
found beginning from a range of starting values. With this data,
neither null hypothesis can be rejected.

Runs were also done on Italian industrial co-ooperative data ga-
thered in a survey by the Lega Nacionale delle Cooperative (Lega),
to which most Italian producer co-operatives belong?® Results were
as in Table 2.

Table 24

Two Stage. Sequential Estimates for the Italian Data

2q. dumnrhy' elasti- elasti~- (a—b)/a dwl dw2 msqi - rsq2
’ city city
1. industry .3648 L6461 L4273 2.0348 1.7991 . 8928 .9261

(.0460) (.0560) (.0075)

2. industry L7937 1.0042  1.1279 20381 19475 .8931 . 9261
(.0643) (.0643) (.0197)

3. industry 4356 .5743  .3420 20072 18895  .9012  .6512
(.1640) (.1057) (.0155)

4. firm L4225 1.0867 L4949 14159 17991  .9146 .9261
(.1158) (.0352) (.0087)

3 Data were systematically collected for individual producer co-operati-
ves over the years 1975—1980 for any firm with over US $1 milion in sales
for at least one year in that period. I would like to thank Alberto Zevi and
D@I;fik Jones for making this data available to me for use in the.present
study.

4 Table format is the same as for Table 1.
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5. firm .5736 .6549 6719  1.0210  1.7991 .8499  .9261
(.1596) (.0630) (.0118)

6. firm L1762 L6007 L2064  2.0808 1.7991 . 9621 .9621
(.0785) (.0456) (.0036)

7. firm . 1506 . 3341 L1764 1.9425 1.7991 . 9509 .9261
(.0899) (.0386) (.0031)

8. industry L7384 L3263 8650  1.0546  1.7991 L7579 L9261
(.0543) (.0359) (.0151)

As explained below, alternative measures for capital produced
different results; runs using both total and fixed assets are thus
presented. Again, the most conservative estimate of worker income
was used so as to go as far as possible to exclude any possibility of
;bia‘sin!g results by considering capital income as income to labour
" proper.

The first three equations represent results for Cobb-Douglas, CES
and Translog production functions, respectively, using total assets as
a proxy for capital. Industry dummies were used in each case, which
were highly significant. Note that the elasticity measures for the latter
two functions are averages, for which standard deviations are pre-
sented. The Cobb-Douglas and Translog functions are consistent with
a vertical labour demand curve but not income maximization, while
in the case of the CES estimates, the reverse is true. One piece of
guidance is provided by the fact that the Kmenta CES approximation
and the Translog specification both nest the Cobb-Douglas specifica-
tion. An F-test rejects both of these forms as improvements over the
Cobb-Douglas, in this case as in all other specifications.

In equations 4 through 8, results from alternative specifications
for the Cobb-Douglas production function are presented. In equation
4, the five industry dummies are replaced with 70 firm dummies
(there were 317 observations over 71 firms); in equation 5 mixed assets
are used in place of total assets as a capital measure, again using
firm dummies. In equations 6 and 7, a time trend has been added
along with firm dummies, with the total asset measure for capital
used in equation 6 and the fixed asset measure in equation 7. In
equation 8, we use industry dummies again along with a fixed asset
measure for capital.

These alternative spemflcatlons do mdeed lead to rather substan-
tial differences in estimated output and welfare elasticities. Some of
the output elasticities have large standard errors; some are rather
tight estimates. But in each estimated run, one minus the labour
output elasticity has fallen within a 95% confidence interval of the
derived ratio of employment to income welfare elastlclty, ‘while at
the same time the hypothesis of income maximizing behaviour has
been overwhelmingly rejected. Though coefficients themselves were
not stable, the implication of relatlvely vertical employment responses
emerged con51stently . , . .
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CONCLUSIONS

The labour-managed firm may act as if employment were a public
good, so that the level of employment will be set where the sum of
marginal rates of substitution between income and employment is
equal to the marginal rate of transformation between income and
employment, as derived in the text. This “public goods approach” has
a number of implications for the LMF. In the paper, special attention
is given -to the implication that the sign of the labour demand or
output supply curve will depend in a precise way on the output elasti-
cities of labour and capital and the welfare elasticity of employment.
A procedure for- estimating these elasticities econometrically was de-
veloped and applied to two separate data sets on worker co-operatives.
A vertical labour demand curve was implied by the results. This is
a promising area of research, since as was argued in the paper the
controversy over the slope of the LMF’s labour demand curve can
only be resolved empirically.
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DA LI JE ZAPOSLENOST ZNACAJINA ZA RADNIC’KO PREDUZECE?
TEORIJSKO I EMPIRIJSKO OBJASNJENJE

Stephen C. SMITH
Rezime

Teorija lokalnih javmnih dobara u radnikim preduzeéima, koja
se oslanja na prethodnu literaturu iz ove oblasti, w ovom Clanku je
razvijena i primenjena na odlucivanje o nivou zaposlenosti i lo radnom
vremenu. Nadopunjujuéi Lawov rad (iz 1977. godine), jautor je dolao
do strogih nalaza koji vafe za komparativau statiku preduzeéa i defi-
nisao Siroku klasu modela radniékih preduzeéa za koju me vrede kri-
vulje trainje wada odredenog magiba. Ustanovljen je, \dalje, ekono-
metrz]skz metod po kome ocenjeni koeficijenti daju informacije o po-
nascm]u krivulje trazn]e rada. Za ilustraciju ovog statistickog postupka
pmmen]ena su dva niza podataka: o industrijskim 'kooperativima u
Italiji i o radnidkim preduzecima koja se bave preradom drveta u se-
verozapadnoj Americi. Dobijeni rezultati pokazuju da wmulta hipoteza
o, u sutini, vertikalnoj krivulji trainje rada ne moZe’ biti-opovrgnuta
u kontekstu opisanog statistic¢kog postupka.



