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Preface 

Approach  This book describes a set of economic methods and results that can 
guide the choice of payment (profit and cost sharing) schemes in 
cooperatives. We establish an economic framework in which the choice 
of a payment scheme is looked at as a multiple criteria decision problem 
with multiple decision makers. 

Criteria  This allows us to identify a number of criteria and desirable 
characteristics for a payment scheme. The criteria are arranged in a goal 
hierarchy.  This gives a structure to the problem. We deal with the 
criteria under the headings of coordination, motivation and dynamic 
adjustment. Coordination is to ensure that the right members are doing 
the right things at the right time. Motivation is to give the members self-
interest in the coordinated actions that benefit the cooperative the most.  
Dynamic adjustment is to promote reasonable investments and 
adjustment of payments when market and production conditions 
change.

Cooperatives  Cooperatives are firms that are owned and controlled by its users (as
opposed to its investors). Cooperatives and cooperative payment 
schemes are found in all sectors of society. Moreover, many firms have 
more in common with cooperatives than with investor owned firms, 
regardless of their legal form. This is for example the case with: a group 
of consultants or lawyers sharing offices, secretarial assistance and 
clients, a group of citizens setting up a joint water-supply, or 
households in a region owning and operating a common electricity grid. 
We will usually take examples from agricultural marketing 
cooperatives, but the analysis can be used directly in other sectors, and 
it can easily be modified to cover consumer cooperatives.  

Payment
schemes

 The analytical framework is used to assess a number of actual 
payment schemes. We analyze existing payment schemes used in the 
Danish pig industry and a number of other payment schemes, both 
practical and theoretical.

Compromise  It is not possible to find one particular scheme that is superior in 
relation to all criteria and in all situations. Rather, a compromise is 
necessary between the different criteria taking into account their relative 
importance in the specific context. This book helps to clarify and 
structure the compromise, and to identify the context specifics that are 
particularly important. 
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Guidance for readers 

Readership
 The book is aimed at three reader segments. 

1. Business people
A decision-
making tool 

 Business people and decision makers can use the analytical framework 
of the book to evaluate changes to a cooperative's payment scheme. 
Our analytical approach can be used in any branch of industry. The 
book uses examples from the Danish pig industry to illustrate the 
concepts discussed, but it has proved to be of interest to business 
people from many other sectors as well, including law and consultancy, 
utilities and health. The summary in Chapter 1 gives a rapid overview 
of the main conclusions of the book. 

2. Students
Cooperative
economics

 Students can use the book as an introduction to the economic theory of 
cooperatives. They can also use the book to see how modern economic 
theory can be used in practical problem solving. 

3. Researchers
New ideas  We believe that the book can prompt researchers to make new use of 

and formulate new contributions to analytical business economics. We 
have, ourselves, gathered many ideas for research through our work on 
this book, and we would welcome further research on the special 
problems of cooperatives and cooperative payment schemes. 

The arrangement of the text
The book can be 
read without 
mathematics

 The book has been written for it to be understood by those who are not 
accustomed to reading mathematically based economic literature. The 
general text does not use mathematical expressions in its arguments. 
The way the text is laid out, makes it possible to skip the mathematical 
representations. 

Glossary  The book has a short glossary explaining central terms. This should 
help readers with little prior knowledge of the terminology of modern 
micro economics or business economics. Of course, we also explain 
relevant terms in the text as they are introduced. 
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Example boxes  We present examples in text boxes, to show how the theoretical 
concepts apply to actual cases. Most of these examples are taken from 
the Danish pig industry. Sometimes the example boxes contain simple 
calculations which illustrate the theoretical principles. 

Example: 
Perspectives from industry or a  simple numerical illustration 

Mathematical
sections

 Those who are used to reading mathematical expressions can benefit 
from the more detailed presentation in the mathematical sections. One 
of the advantages of using mathematical models is that it enforces 
discipline on our argumentation, and thus ensures that our arguments 
are consistent. 

In the text we use the symbol M to indicate where we give a more 
detailed analysis in the following mathematical sectionM. The 
mathematical section is always placed at the end of the relevant section 
and is presented with a shaded background. 

Mathematical representation:
The mathematical model which gives details of the argumentation in 
the preceding section. 

   
  We explain the mathematical notation used as it is introduced. At the 

end of this guidance for readers, we give a short overview of the most 
important notation. 

The contents of the book 
 The main conclusions of the book are summarized in Chapter 1. 

Cooperatives  In Chapter 2, we give a general introduction to cooperatives and the 
scientific literature hereon. We also discuss the basic strengths and 
weaknesses of cooperatives from an economic perspective. Lastly, we 
give a brief description of the main characteristics of the Danish pig 
industry. 

The main goals In Chapter 3, we present the fundamental economic criteria which a 
payment scheme should satisfy. The chapter starts with a discussion of 
the goals of a cooperative. This discussion deals with the issues of 
efficiency and equality. This is followed by considering a number of 
requirements which limit the scope of the design of a payment scheme. 
Among other things these requirements are technical feasibility, a 
balanced budget, incentive compatibility and voluntary participation. 
The principle of voluntary participation not only sets restrictions on 
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payments to individual producers, but also on payments to different 
coalitions of producers who can threaten to collectively withdraw from 
the cooperation. We also consider the requirement for the payment 
scheme to be adaptable in a dynamic environment, and we close with a 
summary of the most important criteria structured as a goal hierarchy. 

Economic
models of 
cooperatives

 In Chapter 4, we use the criteria from Chapter 3 to analyze in a 
series of more specific economic environments. We focus on 
cooperatives with a single product line and define the environments by 
making more specific assumptions on the production, processing and 
marketing conditions. We also discuss how, in actual cases, a 
cooperative can estimate the production costs and the revenue potential 
of the processing stage, e.g. the slaughterhouse. We illustrate the 
classic over-production problem in situations where the cooperative is 
operating in a “thin” market, and we discuss various ways of limiting 
over-production – a number of the usual proposals for limiting 
production results in a residual surplus which is typically either not 
dealt with in the literature or not dealt with satisfactorily. We review a 
number of different allocations generating a balanced budget, while 
eliminating over-production. Finally, we discuss the information needs 
of payment schemes and the possibility of reducing these needs. 

Analysis of 
payment
schemes

 In Chapter 5, the criteria compiled in Chapter 3 are used to evaluate 
some specific payment schemes in the context of a multi-product 
cooperative. We analyze the principles of two payments schemes used 
in practice in the Danish pig industry, the National Payment System  
and the payment scheme for piglets. We also propose a payment 
scheme based on marginal pricing in which the surplus is allocated 
according to the ownership of special premium rights. Finally, we 
analyze three payment schemes which have a more theoretical basis. 
The chapter concludes with a summary of the strong and weak points 
of the different payment schemes. 

Glossary  The book also contains a glossary and an index 

Notation Mathematical representation: 
In general we use the following notation in the mathematical 
sections: 

A variable y with a superscript j refers to the value of the variable for 
member j, and a variable y without a superscript refers to a vector 
with the individual member's y values. We also use the superscript -j
to indicate vectors with all members except j. We use the subscript i
to refer to the product type i.
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The most important variables are: 

j
iq  is producer j’s production of product i, j=1,…n and 

i=1,…m, where n is the total number of members of the 
cooperative and m is the total number of product types 
(e.g. organic pigs and UK pigs). 

jq  is producer j’s production.  
iq  is the producers' total production of product I; i.e. 

...1 2 n
i i i iq q q q .

q  is a vector of the members' total production; i.e. 
1,... mq q q

R q  is the cooperative's revenue  
j  is producer j’s profit  
jx  is producer j’s payment 
jc  is producer j’s production costs 

N  is the set of primary producers; i.e. { ,.., }N 1 n
S  is a coalition or subset of primary producers; i.e. S N

iS  is the producer group which produces product i (e.g.
organic     producers); i.e. 0q|NjS j

ii .



1 Summary

Cooperatives  In broad terms, a cooperative (also co-operative or co-op) is a group of 
persons who join together or cooperate, to carry on an economic 
activity of mutual benefit. More specifically, cooperatives are firms that 
are owned and controlled by its users (as opposed to its investors). 

Cooperatives and cooperative payment schemes are found in all 
sectors of society. Moreover, many firms have more in common with 
cooperatives than with investor owned firms, regardless of their legal 
form. This is for example the case with: a group of consultants or 
lawyers sharing offices, secretarial assistants and clients, a group of 
citizens setting up a joint water-supply, or households in a region 
owning and operating a common electricity grid. We will usually take 
examples from agricultural marketing cooperatives, but the analysis can 
be used directly in other sectors, and can easily be modified to cover 
consumer cooperatives. 

Payment
scheme is the 
key

 The payment scheme plays a key role in a cooperative.  It defines 
how costs and profits are shared among the members. The payment 
scheme therefore regulates the willingness of the members to 
participate, the effort they supply and the production they bring to the 
cooperative. This in turn determines the cooperative's opportunities in 
processing and marketing. 

A number of 
considerations

 It is not easy to design a suitable payment scheme. A payment 
scheme must take into account a number of considerations.1 It must 
reflect the existing conditions in production, processing and sales, and 
it must be flexible enough to accommodate changes in the business 
environment. It must be simple to understand and it must help in 
providing a steady income for individual members, without depriving 
them of the incentive to develop new ideas and to adjust to changes in 
the market. The payment scheme must be a compromise between 
different producer groups with different interests and different 
expectations, while allowing individual producers to change 
production, acquire capital and even to withdraw from the cooperative. 

However, the complexity of the problem is no excuse for 
conservatism. A cooperative ought regularly to evaluate not only the 
specific clauses of its existing payment scheme, but also the overall 
structure of the scheme. The cooperative cannot be sure that a scheme 
designed for one set of market and production conditions, is still 
optimal for current conditions. 




