
 

VII

Table of Content 

 

 

 

 

ABBREVIATIONS ..........................................................................................XII 

FIGURES...........................................................................................................XV 

EQUATIONS...................................................................................................XIX 

TABLES............................................................................................................. XX 

VARIABLES AND SYMBOLS ................................................................... XXII 

 

1 INTRODUCTION ..........................................................................................1 

1.1 BACKGROUND ...............................................................................................1 

1.2 PROBLEM DESCRIPTION..................................................................................2 

1.3 OBJECTIVES AND RESEARCH QUESTIONS ........................................................3 

1.4 STRUCTURE OF THE THESIS ............................................................................4 

 

2 BASIC ECONOMICS OF INFORMATION GOODS...............................7 

2.1 DIGITAL GOODS AND ELECTRONIC COMMERCE .............................................8 

2.2 INFORMATION IN THE ECONOMIC DISCUSSION ............................................11 

2.2.1 Classical economic perception.................................................................11 

2.2.2 Managerial economic perception ............................................................12 

2.2.3 Information vs. knowledge......................................................................15 

2.3 SPECIAL CHARACTERISTICS OF INFORMATION GOODS .................................18 

2.3.1 Physical characteristic ............................................................................18 

2.3.2 Cost structure.........................................................................................20 

2.3.3 Public good characteristic .......................................................................22 

2.4 LEGAL ASPECTS ...........................................................................................25 

2.4.1 Intellectual property rights.....................................................................25 

2.4.2 Digital Rights Management (DRM) ......................................................30 



VIII

2.5 VALUE AND PRICING OF INFORMATION PRODUCTS .....................................33 

2.5.1 Evaluation of information.......................................................................33 

2.5.2 Pricing information goods ......................................................................34 

2.5.2.1 Price discrimination.......................................................................35 

2.5.2.1.1 Price discrimination without self-selection...........................36 

2.5.2.1.2 Price discrimination with self-selection.................................38 

2.5.2.2 Versioning ......................................................................................39 

2.5.2.3 Bundling .........................................................................................42 

2.6 INTERMEDIARIES..........................................................................................44 

2.6.1 Traditional roles of intermediaries..........................................................46 

2.6.2 New roles for intermediaries on electronic markets.................................48 

2.7 SUMMARY OF CHAPTER 2.............................................................................49 

 

3 SCIENTIFIC COMMUNICATION MARKET:  

 LITERATURE REVIEW ...............................................................................53 

3.1 HISTORICAL REVIEW....................................................................................53 

3.1.1 Early cultures.........................................................................................54 

3.1.2 Classical civilizations .............................................................................56 

3.1.3 The medieval period and the emergence of universities ...........................57 

3.1.4 The renaissance and the development of journals....................................59 

3.1.5 The eighteenth century and the industrial development .........................61 

3.1.6 The nineteenth century and the scientific consolidation .........................63 

3.1.7 The twentieth century and the technical revolution................................65 

3.2 NON-PERIODICAL ELECTRONIC SOURCES: DIFFUSION AND STANDARDS......67 

3.2.1 Electronic books......................................................................................67 

3.2.1.1 Software, hardware and protocol standards ..............................68 

3.2.1.2 DRM standards ..............................................................................70 

3.2.1.3 Vendors and pricing models ........................................................73 

3.2.2 Databases and repositories......................................................................76 

3.2.2.1 Types...............................................................................................77 

3.2.2.2 Vendors and pricing model ..........................................................78 

3.3 ELECTRONIC JOURNALS ...............................................................................80 

3.3.1 Emergence of electronic journals ............................................................80 

3.3.2 Quality assurance: peer review...............................................................83 



 

IX

3.3.3 Market structure ....................................................................................86 

3.3.3.1 Scientists – writers, gatekeepers, and readers.............................91 

3.3.3.2 Publishers and aggregators ..........................................................93 

3.3.3.3 Libraries and Consortia.................................................................96 

3.3.4 Pricing mechanisms .............................................................................100 

3.3.4.1 Models based on print holdings.................................................102 

3.3.4.2 Models based on journal collections..........................................104 

3.3.4.3 Models based on institutional characteristics ...........................105 

3.3.4.4 Models based on usage ...............................................................105 

3.4 REFORMATION APPROACHES FOR SCIENTIFIC PUBLISHING ........................106 

3.4.1 Author-financed model .........................................................................107 

3.4.2 Public archives for scientific information..............................................108 

3.4.3 Cooperations for the distribution of electronic specialized journals.......110 

3.4.4 Reduction of acquisition costs for electronic journals through  direct 

 competition...........................................................................................111 

3.4.5 Assessment of the initiatives.................................................................112 

3.5 SUMMARY OF CHAPTER 3...........................................................................115 

 

4 LIBRARY CONSORTIA IN GERMANY ................................................121 

4.1 STRUCTURAL OVERVIEW............................................................................121 

4.2 CURRENT CONSORTIA SITUATION – EMPIRICAL RESULTS ...........................125 

4.2.1 Organization and financing .................................................................126 

4.2.2 Objectives and self-evaluation ..............................................................129 

4.2.3 Negotiation conditions and present contracts.......................................131 

4.2.4 Summary..............................................................................................132 

4.3 USAGE OF ELECTRONIC JOURNALS: EMPIRICAL INQUIRY ...........................132 

4.3.1 Data set ................................................................................................133 

4.3.2 Relative use structures within the publishers’ packages .......................134 

4.3.3 Absolute usage patterns within the publishers’ packages......................135 

4.3.4 Usage patterns within specialist areas..................................................136 

4.3.4.1 Chemistry/Pharmacy..................................................................137 

4.3.4.2 Electrical engineering ..................................................................138 

4.3.4.3 Mathematics .................................................................................138 

4.3.4.4 Psychology ...................................................................................139 



X

4.3.5 Correlation between use intensity and Impact Factor...........................140 

4.3.6 Use intensity within various library types ...........................................141 

4.3.7 Summary..............................................................................................141 

 

5 OPTIMIZATION FRAMEWORK FOR ACADEMIC  LIBRARIES 

 AND CONSORTIA ....................................................................................143 

5.1 OPTIMIZING PRICING PORTFOLIO...............................................................144 

5.1.1 Model description.................................................................................146 

5.1.2 Decision model .....................................................................................147 

5.1.3 Model application .................................................................................149 

5.1.3.1 Optimal tariff mix ........................................................................149 

5.1.3.2 Variation of the PPV rate ............................................................151 

5.1.3.3 Variation of the growth factor ....................................................153 

5.1.3.4 Variation of both parameters......................................................154 

5.1.4 Summary of the results.........................................................................156 

5.2 OPTIMIZING CONSORTIA STRUCTURES .......................................................156 

5.2.1 Trends to cooperation ...........................................................................157 

5.2.2 Cooperation in the scientific literature..................................................159 

5.2.2.1 Motivation for cooperation.........................................................160 

5.2.2.2 Theoretical approaches to analyse cooperations ......................161 

5.2.2.2.1 Transaction Cost Economics.................................................161 

5.2.2.2.2 Core Competence Approach ................................................163 

5.2.2.3 Horizontal and vertical alliances................................................164 

5.2.3 Model Description................................................................................165 

5.2.3.1 Procurement costs........................................................................167 

5.2.3.2 Administrative costs....................................................................169 

5.2.3.3 Model formulation.......................................................................172 

5.2.3.4 Complexity issues........................................................................173 

5.2.3.5 Heuristic solving concepts..........................................................176 

5.2.3.6 Evolutionary algorithms .............................................................178 

5.2.3.7 GA design.....................................................................................180 

5.2.3.7.1 Genetic representation ..........................................................181 

5.2.3.7.2 Selection operator ..................................................................182 

5.2.3.7.3 Crossover operator ................................................................183 



 

XI

5.2.3.7.4 Mutation operator..................................................................184 

5.2.3.7.5 Repair step operator ..............................................................186 

5.2.3.8 SA design......................................................................................187 

5.2.3.9 Exemplary application ................................................................189 

5.2.3.9.1 Test environments .................................................................189 

5.2.3.9.2 Results from GA approach ...................................................191 

5.2.3.9.2.1 Population size.................................................................192 

5.2.3.9.2.2 Crossover probability variation .....................................195 

5.2.3.9.2.3 Mutation operation variation .........................................198 

5.2.3.9.2.4 Results from improved GA.............................................200 

5.2.3.9.3 Results from SA approach ....................................................201 

5.2.3.9.4 Comparison of SA and GA approach ..................................202 

5.2.4 Model application .................................................................................204 

5.2.4.1 Sample structure ..........................................................................204 

5.2.4.2 Optimization results....................................................................205 

5.2.5 Limitations and further research ..........................................................207 

5.2.6 Summary of the results.........................................................................208 

5.3 MODEL VALIDATION AND VERIFICATION ..................................................209 

5.4 SUMMARY OF CHAPTER 5...........................................................................210 

 

6 CONCLUSIONS AND FURTHER RESEARCH ....................................213 

6.1 SUMMARY OF THE FINDINGS......................................................................213 

6.2 FURTHER RESEARCH ..................................................................................220 

 

REFERENCES ..................................................................................................223 

APPENDIX A – KRUSKAL-WALLIS TESTS..............................................277 

 




