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FORWARD MARKETS AND THE COOPÉRATIVE FIRM 
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INSEAD, Fontainebleau, 77305, France. 

This note examines the employment and production behavior of a 

cooperative, labor-managed firm facing price uncertainty and having the 

option of buying or selling output in a forward market at a fixed price. 

It is demonstrated that, contrary to the case of the capitalistic firm, 

the cooperative firm will produce a level of output which depends on the 

firm's attitude toward risk and the probability distribution of the 

uncertain price. 



FORWARD MARKETS AND THE COOPERATIVE FIRM 

Introduction  

In a recent contribution to the theory of the capitalistic firm 

under price uncertainty, Holthausen (1979) has demonstrated the following 

important result: a competitive, profit-maximizing firm choosing its level 

of output before the uncertain price is revealed and having the option of 

buying or selling output in a forward market at a fixed price "will produce 

a level of output which depends only on the forward price and is, in part-

icular, independent of the firm's degree of risk aversion and the probability 

distribution of the uncertain price." (p. 989) 

The purpose of this note is to show that this important result does 

not apply to the case of the competitive, cooperative labor-managed firm 

whose objective is to maximize the income per member associated with the 

firm. Specifically, we demonstrate that a cooperative's optimal level of 

employment and production depend on both its attitude toward risk and the 

probability distribution of the uncertain price even if the firm has the 

option of selling or buying output in a forward market at a fixed price. 

Notations and assumptions
1 

Both the capitalistic and the cooperative firm are assumed to face a 

random price p and self their single output x(L) in a competitive market. 

L is the total units of labor hired by the capitalistic firm or the total 

number of members associated with the cooperative firm. In the case of the 

capitalistic firm workers are paid the competitive wage w. The production 

function x(L) exhibits a positive marginal product, that is, (dx/dL) = xL)>0. 



The firms have the option of selling all or part of their output at 

the random market price. Part of output not sold at the random market price 

can be sold forward at a fixed price b. The amount of output sold forward 

is h(N) where N is the units of labor or members producing the portion of 

total output that will be sold forward. The production function h(N) displays 

a positive marginal product, that is, (dh/dN) = hN  > O. 

Since labor is homogeneous and output sold at the random market price 

and that sold forward are identical it follows that, 

x
L 
= h

N 
	 (1) 

It is further assumed that firms have a von Neumann-Morgenstern (1953) 

utility function for money which summarizes their attitude toward risk. 

Marginal utility is positive (1.11 >0). It decreases (Up4C0) under risk aversion, 

remains constant (U" = 0) under risk neutrality and increases (U">0) under 

risk-seeking. 

Behavior of the capitalistic firm2  

To facilitate the comparison between the employment and production 

behavior of the cooperative firm and that of the capitalistic firm, we begin 

with a brief summary of the behavior of the capitalistic firm. The firm's 

objective is to maximize its expected utility of profit H, 

MaxEU(n)=EU[p(x(L)-h(N))+bh(N)-wL-F] 	 (2) 
L,N 

where F is the firm's fixed costs. 



(6) 

3 

The first order conditions are 

aEU(n)_  1 rru,,„„ 01.0)x,__ wl _ - DL 	xL 

DEU
âN
M_  1 Epol.(b_p)hNI = 

«- 

Adding conditions (3) and (4) and recalling that xL.  = hN  we get 

E[U'(n).(bxL  - w)] = (bxL  - w).EU'(n) 	 (5) 

Since EU'(H) is positive it follows that bxl.  = w. The competitive 

capitalistic firm chooses to produce that level of output for which the 

(forward) value of marginal product equals the competitive wage rate. Hence, 

all competitive, capitalistic firms make their employment and production 

decisions based on the fixed forward price irrespective of their attitude 

toward risk (U" does not intervene) or their expectations about the uncertain 

output price p. 

Behavior of the cooperative firm  

Following Paroush and Kahana (1980) and others3  we assume that the 

competitive cooperative labor-managed firm seeks to maximize the expected 

utility of the income-per-member Y, 

Max EU(Y) (p(x(L)-h(N))+ bh(N)-F  

L,N  

The first order conditions for are 
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Adding conditions (7) and (8) and recalling that h N  = xL  we get 

E[U'(Y).(bxL  - Y)] = 0 	 (9) 

In this case, Y is not a certain quantity since it is a fonction of the 

random output price p and hence cannot be factored out whereas (bxl.  - w) 

in condition (5) has been factored out to produce the desired result. 

Condition (9) can be rewritten as 

E[U'(Y)].E[bxL  - Y] + Cov(U'(Y), - Y) =0 

or 

v(U' 
bxL 	= 	E(Y) + 

CoEU'((Y),Y)  
Y) 

Since the sign of the covariance is that of the derivative of its first 

argument with respect to the second, that is, U"(Y), it follows that 

z. 
bx

L 
 {=} E(Y) 
 > 

if 	U" 	} 0 (10) 

Thus, the optimal level of employment and production of the competitive 

cooperative firm depends on both its attitude toward risk (the sign of U") 

and the probability distribution of the uncertain price (in Y). Specifically, 

the risk-averse cooperative firm will produce more than in the case where 

it faces the expected output price E(p) for certain. The risk-neutral firm 

will produce as much, and the risk-seeking firm will produce less. 

Concluding remarks  

To conclude, it should be pointed out that most of the other results 

derived by Holthausen (1979) for the capitalistic firm are valid for the case 

of the cooperative labor-managed firm. For example, the effects on the 

firm's hedging decision of the relation between the forward price b and the 

expected price E(p) are the same for both types of firm. This is so because 
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condition (4) for the capitalistic firm is the same as condition (8) for 

the cooperative firm. For an examination of these effects see Holthausen. 

Likewise, the total output effect of the existence of forward markets will 

be the same for the capitalistic and the cooperative firm. The risk-averse 

capitalistic firm will generally produce a greater output than it would 

have without a forward market. So will the risk-averse cooperative firm. 



Footnotes  

1. Notations, whenever applicable, are the same as those adopted 

by Holthausen (1979). 

2. Our derivation is not exactly the same as that of Holthausen (1979). 

The latter maximizes the firm's objective function with respect to 

output x and h whereas our derivation is in ternis of employment 

L and N. 

3. For details on the theory of the cooperative firm under uncertainty 

see also Ramachandran et al. (1979), Hawawini et al. (1979), and 

Hawawini (1980). The standard reference for the theory of the labor-

managed firm under certainty is Vanek (1970). 
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