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The Market for Hedging Services: A Marketing-Finance Approach
1. De verschillen in de wijze waarop de handel in termijncontracten
plaatsvindt zijn terug te voeren op het verschil in de informatie die
wordt gegenereerd.
2.

Handelsvolume is een slechte maatstaf voor het vergelijken van het
succes van termijncontracten.

3.

Het is niet altijd mogelijk te zeggen dat termijnmarkt A meer liquide is
dan termijnmarkt B, aangezien liquiditeit uit verscheidene dimensies
bestaat. Dit proefschrift

4.

Aan de huidige belangstelling voor de "ketenkunde" kan tegemoet
gekomen worden met de reeds lang in de marketing aanwezige
literatuur, in het bijzonder de channel anddistribution

literature.

5. Naarmate de hedging service van de termijnmarkt beter wordt
afgestemd op de wensen van de gebruikers, zal de behoefte aan
verticale integratie afnemen.
6.

Het tijdstip van introductie van nieuwe termijncontracten is een
belangrijke factor in het welslagen van het contract, vanwege de
betekenis van het prijsniveau van het termijncontract in relatie tot de
psychologische referentie prijs in de besluitvorming van de potentiële
hedger. Dit proefschrift

7.

De grootste concurrentie voor een termijnraarkt komt niet van die
andere

termijnmarkt

maar

van

andere

prijsrisico

management

instrumenten.
8. Voor de marketeer van een agrarische termijnmarkt is de moeilijkste
opgave niet de landbouwer tot daadwerkelijke plaatsing van een order
te bewegen, maar het instrument termijncontract geïncorporeerd te
krijgen als wezenlijk element in de bedrijfsvoering van de landbouwer.
Dit proefschrift
9.

De makelaar op de termijnmarkt is het gezicht van de termijnmarkt en
bepaalt daarmee voor een belangrijk gedeelte het succes van het
termijncontract.

10. De onafhankelijkheid van de wetenschapper ten opzichte van het
bedrijfsleven is in het grootste belang van het bedrijfsleven.
11. In het geval dat termijncontracten het aantal vrijheidsgraden van de
landbouwer vergroten en daarmee de mogelijkheden tot zelfstandig
ondernemerschap verruimen, wordt de attitude van de boer jegens de
termijnhandel positiever (minder negatief). Dit proefschrift
12. Termijnmarkten hebben de neiging een overmatig belang te hechten
aan de specificatie van het termijncontract, daarbij het belang van de
convenience needs van de klanten onderschattend. Dit proefschrift
13. Een betere uitwisseling van ideeën en samenwerking tussen marketeers
en financieel economen is een low-risk/high-return investment voor de
bedrijfswetenschappen.

The Market for Hedging Services:
A Marketing - Finance Approach
with special reference to rights futures contracts

Joost M.E. Pennings

0 0 0 0 0821 7 3 4 7

WbUU'IHtLK
LANDBOUWUNIVERSITEIT.
KAGEJNINGEN

Promotor:

dr ir M.T.G. Meulenberg
hoogleraar in de Marktkunde en het Marktonderzoek
Co-promotor: dr W.J.M. Heijman
universitair hoofddocent bij het departement
Economie en Management

The Market for Hedging Services:
A Marketing - Finance Approach
with special reference to rights futures contracts

Joost M.E. Pennings

Proefschrift
ter verkrijging van de graad van doctor
op gezag van de rector magnificus
van de Landbouwuniversiteit Wageningen,
dr CM. Karssen,
in het openbaar te verdedigen
op vrijdag 1 mei 1998
des namiddags te 13.30 uur in de Aula.

ISBN: 90-5485-837-0

ACKNOWLEDGMENTS
During the writing of this thesis, I received support from
many persons from both the academic and business community.
First of all I would like to thank my promoter
Prof, dr ir M.T.G. Meulenberg and co-promoter dr W.J.M Heijman
for their constructive criticism.
I thank Prof, dr ir M.T.G. Meulenberg for his enormous
enthusiasm for this research project. All through the writing of this
thesis, he has been able to bring out the best in me, by discussing
the papers. He has stimulated and motivated me, but not just as a
supervisor, since right from the start we have become close friends.
Not only did we discuss issues related to this thesis, we also
discussed community problems and agricultural policy and
business. He has guided me in setting the optimal route in the
academic world. We have cooperated in an efficient and good
atmosphere and I am sure that we will continue working together in
futures research.
I thank dr W.J.M. Heijman for guiding me in the area of
environmental economics. Our cooperation can be characterized by
short but very intensive meetings, resulting in several papers. I also
acknowledge the research support from all my colleagues at the
department of marketing and marketing research, who have helped
me in various ways. With several colleagues I have worked together
on projects related to this thesis. I'm grateful to dr D.F. Broens,
dr M.J.J.M. Candel,
drs F. ter Hofstede,
dr ir W. Erno Kuiper,
ir F.J.H.M. Verhees and for the good atmosphere during these
cooperations. I would like to thank Mrs. E.G. Vossen and
Mrs. L.M. Hijwegen for their administrative support. I owe thanks
to my PhD student-fellows whose contribution to this thesis has
been their incessant interest in my research and who were simply

fun to be around. I have been very lucky to be able to work with
J.A. Bijkerk. He has taught me many computational techniques and
prepared, in a very precise way, the data, while prograrriming an
excellent computer-guided interview. Moreover, he has been
willing to venture into calculating several risk attitude coefficients.
The collection of the data was done in close cooperation with
Geelen Consultancy. I wish to thank the director, ir Jan Geelen, for
spending time with me during the depth interviews throughout the
country, discussing with farmers the pros and cons of futures
contracts.
I would like to thank Prof. dr ir J-B.E.M. Steenkamp for
giving his comments on my papers. Furthermore, I would like to
thank him for discussing issues related to "the route to take as a
young scientist". I would like to thank Prof. dr ir B. Wierenga for
giving constructive comments on several papers. Furthermore, I
would like to thank dr ir Ale Smidts for guiding me in the risky
world of measuring risk attitude. Our several meetings in
Rotterdam were always very useful and encouraging. I also thank
dr Martin Wetzels from Maastricht University for the good times
we spent together and his input for several research projects we did.
During my thesis, I have worked closely together with
dr ir Erwin Bulte from the department of development economics. I
would like to thank him for his creative ideas. The guidance
dr ir Hans van Trijp provided into the psychological aspects of
marketing research has been very enlightening, broadening my
view on marketing.
During my PhD thesis, I have had the opportunity to join
congresses of the European Association of Agricultural
Economists, European Association of Environmental and Resource
Economics, European Marketing Academy, Institute for Operations
Research and the Management Sciences (Marketing Science

Conference), Chicago Board of Trade Research Symposiums and
several other meetings and seminars. The comments made by
participants on the papers I presented on these congresses and
seminars have contributed to my PhD thesis.
This thesis could not have been written without the financial
support from
the Amsterdam
Exchanges
(Agrarische
Termijnmarkten) and the NLKKAS. In particular, I would like to
thank Theo M.P.A. de Vries, director of the AEX-Agrarische
Termijnmarkten, for his support. His interest in the topic has been
enormous, he has provided me with financial funds, giving me the
opportunity to work on my thesis without financial worries. His
critical comments and practical views have ensured that this thesis
also carries practical managerial implications for the management
of futures exchanges. I am sure that we will continue our research
efforts. Gert-Jan van Keulen, director of the NLKKAS, has always
been willing to discuss with me issues related to futures contract
innovations (sometimes until late in the evening!). We have worked
closely together on several research projects and will continue to do
so in the future. I thank RolfWevers from the NLKKAS for
providing me with invaluable data, ever willing to send me data
sets, even when sometimes they had to be gathered specially for the
purpose of this research. Furthermore I would like to thank the
brokers of the AEX (Agrarische Termijnmarkten) for providing me
with their critical comments on my research and their suggestions
for further research. The Chicago Board of Trade (Michael Walsh),
Chicago Mercantile Exchange (Rob Murphy), the London
Internation
Financial
Futures
&
Options
Exchange
(Antony Rucker) and the Warenterminborse in Hannover
(Peter Link) provided me with valuable information, critical
comments and data.

Friends are important, especially during a PhD research.
Therefore I would like to thank the members of the DiCluppa
Association, Jan-Willem (Wim) Deumens, Vic Diederen, Han Dols,
Geert-Jan Laudy, Erik Wessels and Guido Wolfs for their interest in
the thesis and the good times we have had and certainly will have in
the future. Furthermore, the interest shown by Marcel Klaassen,
Jorrit Kuipers,
Andrea Poelstra,
Roel van Leusen
and
Klaas Hermann Schreiber in the research topic motivated me.
A lot of thanks goes to my father and mother, who have
given me the opportunity to study and to enroll in a PhD program.
The way my parents are managing a modern farm, has been a great
example to me during this thesis. Although lately I have not been
on the farm that often, I have worked closely together with my
parents, leading a family farm through the turbulent waters of
agricultural policy. Furthermore I would like to thank my sisters
and my brothers in law for their interest and stimulating comments.
The great interest Valerie's parents, brother and sister showed in
my research has been an encouragement.
Finally I would like to thank Valerie, from whom I received so
much support. Her love has been vital in completing this study.

Contents

SCOPE AND OUTLINE OF THE STUDY

I5

1.1 Introduction

15

1.2 Outline of the Book

18

CONCEPTUAL FRAMEWORK OF ANALYSING FUTURES MARKETS

21

2.1 Finance Approach Towards Hedging Services
2.2 Marketing Approach Towards Hedging Services
2.3 Marketing and Finance Approach Towards Hedging Services

22
24
29

PART I RISKS IN FUTURES MARKETS: A FINANCE APPROACH

33

HEDGING RISK IN AGRICULTURAL FUTURES MARKETS

35

3.1 Abstract
3.2 Introduction
3.3 Hedging Efficiency
3.4 Risks in Futures Trading
3.4.1 Basis Risk
3.4.2 Lumpiness
3.4.3 Market Depth Risk
3.4.4 Margin Risk
3.5 Model
3.6 Illustration
3.7 Results
3.8 Conclusions
3.9 Acknowledgments

35
35
37
39
40
42
42
44
44
49
52
53
54

THE PRICE PATH DUE TO ORDER IMBALANCES: EVIDENCE FROM
THE AMSTERDAM AGRICULTURAL FUTURES EXCHANGE

55

4.1 Abstract
4.2 Introduction

55
55

4.3 Measures of Liquidity, Particularly Market Depth
4.4 A Market Depth Model
4.4.1 Conceptual Model
4.4.2 Mathematical Specification of the Model
4.4.3 Estimation of the Model
4.5 Data
4.6 Empirical Results
4.7 Discussion
4.8 Conclusions and Further Research
4.9 Acknowledgments

58
59
59
63
67
69
71
73
77
79

THE HEDGING PERFORMANCE IN NEW AGRICULTURAL FUTURES
MARKETS

81

5.1 Abstract
5.2 Introduction
5.3 Literature Review
5.4 A New Measure of Hedging Effectiveness
5.5 Data
5.6 Results
5.7 Conclusions
5.8 Acknowledgments

81
81
82
83
86
87
89
90

HEDGING EFFICIENCY: A FUTURES EXCHANGE MANAGEMENT
APPROACH
6.1 Abstract
6.2 Introduction
6.3 Measures of Hedging Effectiveness: a Brief Review
6.4 Conceptual Aspects of Measuring Hedging Efficiency
6.5 Measure of Hedging Efficiency
6.5. \ Hedging Efficiency
6.6 Empirical Test of the Ederington Measure and the Proposed Measure
6.6.1 Data and Methodology
6.6.2 Results
6.7 Summary and Conclusions
6.8 Acknowledgments

91
91
92
93
95
98
102
103
104
105
107
108

PART n ENTREPRENEURS' CHOICE FOR HEDGING SERVICES:
A MARKETING APPROACH

109

MEASURING THE RISK ATTITUDE OF ENTREPRENEURS IN
THE DOMAIN OF FINANCIAL RISK

I 11

7.1 Abstract
7.2 Introduction
7.3 Framework for Testing Construct Validity
7.3.1 Attitude and Intention Variables
7.3.2 Revealed Market Behavior Variables
7.4 Research Method
7 .4. 1 Decision Context
7.4.2 Data Collection
7.4.3 Measurement of Risk Attitude
7.4.3.1 Assessment of the Utility Function: The Lottery Technique
7.4.3.2 Assessment of the Strength ofPreference Function:
The Rating Technique
7.4.3.3 Psychometric Risk Attitude Scale
7.4.4 Measurement of Variables Included in the Nomological Net
7.4.4.1 Operationalization ofAttitude and Intention Variables
7.4.4.2 Operationalization of the Revealed Market Behavior Variables
7.5 Results of Measurements
7.5.1 Risk Perception and Trading Behavior
7.5.2 Results ofLottery Measurement
7.5.3 Results of Strength ofPreference Measurement
7.5.4 Results ofIntrinsic Risk Attitude
7.5.5 Results of Psychometric Risk Attitude Scale
7.6 Construct Validity of Risk Attitude
7.6.1 Convergent Validity
7.6.2 Nomological Validity
7.7 Conclusions
7.8 Acknowledgments
Appendix A
Appendix B

111
112
116
118
120
122
122
123
124
124
126
127
128
128
129
131
131
132
136
136
139
139
139
140
150
154
155
158

MODELING CHOICES OF SMALL AND MEDIUM SIZED ENTERPRISES
FOR THE HEDGING SERVICE PROVIDED BY FUTURES EXCHANGES 161
8.1 Abstract
8.2 Introduction
8.3 Modeling Choice Behavior
8.4 Implementing the Choice Model for the Hedging Service Provided by
Futures Exchanges
8.4.1 Qualitative Pre-Study
8.4.2 Hypotheses Related to the How of Choices
8.4.3 Hypotheses Related to the Why of Choices
8.5 Research Method
8.5.1 Sample
8.5.2 Procedure
8.5.3 Measures
8.5.4 Measure Validation
8.6 Results
8.6.1 Test of the Choice Model
8.6.2 Test of Hypotheses Concerning the How of Choices
8.6.3 Test of the Hypotheses Concerning the Why of Choices
8.7 Conclusions and Discussion
8.7.1 Managerial Implications
8.7.2 Suggestions for Further Research
8.8 Acknowledgments
Appendix A
Appendix B

161
162
164
170
171
174
175
178
178
179
180
183
184
184
186
188
190
190
192
193
195
197

THE INFORMATION DISSEMINATION PROCESS OF FUTURES
EXCHANGE INNOVATIONS

199

9.1 Abstract
9.2 Introduction
9.3 Information Dissemination Model
9.4 Acknowledgments

199
199
204
210

PART m FUTURES EXCHANGE INNOVATIONS: RIGHTS FUTURES
CONTRACTS

211

THE DIMENSIONS OF RIGHTS: A CLASSIFICATION OF
ENVIRONMENTAL RIGHTS AND PRODUCTION RIGHTS

213

10.1 Abstract
10.2 Introduction
10.3 Mechanisms for Internalizing Externalities: Rights
10.4 Characteristics of Rights
10.4.1 Quality Characteristics
10.4.2 Temporal Characteristics
10.4.3 Spatial Characteristics
10.4.4 Property Characteristics
10.4.5 Transferability Characteristics
10.4.6 Overview of Rights Characteristics
10.5 Environmental Rights and Production Rights: Commonalities and
Differences
10.6 Classifying Existing Rights
10.7 Summary and Conclusions
10.8 Acknowledgments

213
213
216
218
219
220
221
221
222
225
226
229
237
238

NEW FUTURES MARKETS IN AGRICULTURAL PRODUCTION RIGHTS:
POSSIBILITIES AND CONSTRAINTS FOR THE BRITISH AND DUTCH
MILK QUOTA MARKETS

239

11.1 Abstract
11.2 Introduction
11.3 Rationale for Hedging
11.3.1 Spot Market of Milk Quotas
11.3.2 Risks Faced by Dairy Farmers
11.4 Optimal Hedge Ratio and Hedging Effectiveness
11.5 A Futures Market for Milk Quota: Requirements
11.6 Conclusions and Further Research
11.7 Acknowledgments

239
239
241
241
244
247
255
264
266

ENVIRONMENTAL RIGHTS ON THE FUTURES MARKETS:
AN APPLICATION TO THE DUTCH MANURE MARKET

267

12.1 Abstract
12.2 Introduction
12.3 Policy Options for Abatement in the Presence of Rights

267
268
269

12.4 Cash Markets of Rights: the Dutch P 0 Rights Market
12.5 Risk Involved for Users of Rights (i.e. P 0 rights)
12.6 A Proposal for Implementation of P 0 Futures Contracts
12.7 Participants and Hedging Systems
12.8 Viability of Futures Markets of Rights
12.9 Conclusions
2

5

2

2

5

5

275
277
281
283
285
290

COMPLEX SPREAD HEDGING WHERE PRODUCTION IS RESTRICTED
BY RIGHTS

291

13.1 Abstract
13.2 Introduction
13.3 Model
13.4 Extension to Environmental Rights and Production Rights
13.5 Dairy Complex Spreading: the Case of Milk Quota in Canada and the
European Union
13.6 Summary
13.7 Acknowledgments
Appendix

291
291
292
298
300
305
3 06
307

TOWARDS A MARKETING-FINANCE APPROACH:
FINAL REMARKS AND ILLUSTRATION

309

14.1 Abstract
309
14.2 Marketing-Finance Approach
309
14.3 The Market Potential of a Whey Powder Futures Contract: an Illustration
of the Marketing-Finance Approach to New Hedging services
311
14.3.1 Research Design
312
14.3.2 Analysis and Results
314
14.3.4 Relevance of the Marketing-Finance Approach to Whey Powder
Futures Contracts
318
14.5 Acknowledgments
321
REFERENCES

323

SUMMARY

355

SAMENVATTING

363

CURRICULUM VITAE

371

CHAPTER 1

Scope and Outline of the Study
1.1

Introduction

Entrepreneurs in the food and agribusiness run price risks
on their stocks of inputs and outputs. To cover these price risks,
several price risk management instruments are available, such as
cash forward contracts, options and futures contracts. In this study
we focus on the latter. Futures markets are characterized by well
organized trading methods with a standardization of terms,
resulting in widespread and low-cost access of buyers to sellers and
great integrity of the contract.
Agricultural futures markets are and have been very
important institutions in commodity pricing. These markets have
been prominent in the United States for more than a century.
Recent changes within the Common Agricultural Policy (CAP) of
the European Union, as part of proposed reductions in financial
support for agricultural products, have stimulated price volatility
for agricultural raw materials, increasing price risks for both the
primary agricultural producer and the agricultural industry. For a
risk averse farmer or manager of an agribusiness company, an
increased price volatility on the markets for agricultural raw
materials will increase the need for price risk management
instruments, such as futures markets.
Not only does a reduction of agricultural price support
create a new dynamism in existing agricultural futures markets, it
also advances the introduction of entirely new types of futures
contracts. Furthermore, new market developments, such as the
introduction of production rights, may stimulate the development of
new futures contracts. The latter development will be analysed in
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more detail in this study. The European Union has introduced many
different production rights, such as sugar rights, starch rights and of
course the widely known milk rights. Only when a farmer possesses
production rights, is he allowed to produce the underlying product.
Next to production rights, an important role in agriculture seems
now reserved for environmental rights as well. Trade volume for
rights is not to be underestimated, with milk rights trade in the
Netherlands and Great-Britain alone at an annual volume of two
thousand million Dutch Guilders. A farmer holding no production
rights, or striving to expand his business, will have to either
purchase or lease them. The market for these rights is not
transparent, causing the absence of any clear-cut reference price.
Hence, large regional price differences and price fluctuations
appear over time. This, too, exposes both farmers and agricultural
industry to price risk.
The dynamics of futures exchanges is also stimulated by
technological developments. Of increasing importance in this
respect is the use of automatic computer-guided trading systems.
There are several types of electronic trade systems, the differences
between which can be reduced to differences in the type of
information they generate. Information regarding high price, low
price, last price, size of bid and ask, identification of executors,
other markets and volume is relevant to the participants in the
futures trade. Because an electronic trading system requires trades
to be entered via the terminal, the trader's primary clearing member
can monitor the risk position of its traders in real time. Trades
executed on the electronic trading system are routed electronically
to the exchange's clearing house for processing. Outtrades are
virtually impossible. Moreover, an electronic market order book
contains information on off the market bids and offers which may
give the hedger some indication of his or her ability to unwind his
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or her position at low market depth costs. These developments in
trading systems will increase the attractiveness of futures as price
risk management instruments.
Also political developments advance the importance of
futures markets in the EU. The influence of the changing CAP in
this respect has been discussed already. Also the introduction of the
single European currency may stimulate futures markets. It will
give an extra impulse to futures contracts (on raw materials), since
one of the difficulties with futures contract specification,
standardization with respect to currency, will be eliminated, making
national futures markets more attractive for hedgers and speculators
from other European countries.
All these developments mentioned above, higher price
volatility in the cash market for agricultural raw materials, the
introduction of transferable production and environmental rights,
the upsurge of computerized trade systems and the arrival of a
single European currency, contribute to financial institutions'
interest in agricultural futures markets. They have led several
European futures markets, like the Amsterdam Exchanges, the
London International Financial Futures & Options Exchange and
the Marché à Terme International de France, to develop new
agricultural futures contracts, e.g. for rapeseed and wheat.
While realising that the analysis of the market for hedging
services has to be further elaborated, both from the marketing
approach and the finance approach, it is our point of view that both
approaches should be integrated by futures exchanges when
developing and marketing hedging services. In this study we
contribute to the understanding of futures markets by analysing
hedging services both from the finance and the marketing
perspective and by integrating both approaches.

Chapter 1
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1.2

Outline of the Book

The outline of the book is as follows. In the introductory
Chapter 2 a conceptual framework for analysing futures markets is
proposed. Subsequent chapters can be placed within this
framework. The book consists of three parts, each of which has
been subdivided into chapters that each cover a specific research
topic.
Part I, taking the finance approach, deals with the problem
of risks in futures markets. Part II, taking the marketing approach,
analyses the price risk management behavior of entrepreneurs.
Part HI discusses the characteristics and feasibility of rights futures.
The book closes with a chapter on the marketing-finance approach.
Parti starts with an outline in Chapter3 of the risks a
futures contract may carry. Yet, while much research has been done
on the valuation of futures contracts, little is known about the risks
of using futures contracts. Next, Chapter 4 studies the market depth
of the futures market. In the final chapters of Parti, futures
markets' hedging effectiveness is analysed thoroughly. First, in
Chapter 5, a hedging effectiveness measure is developed which
takes market depth risk into account when evaluating hedging
effectiveness. Secondly, in Chapter 6, a concept of hedging
efficiency and a measure of hedging efficiency are proposed. In
contrast to the previous hedging effectiveness measures, this
measure does not focus on the performance of a portfolio but on the
hedging service of the futures contract.
Risk perception and risk attitude are important concepts
concerning the hedging behavior of entrepreneurs. Therefore, in the
first chapter of Part II, Chapter 7, two major approaches for
measuring the risk attitude of small and medium-sized
entrepreneurs in the domain of financial risk are investigated:

