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This thesis reports on a study of the possibilities of group decision support systems for resolving transfer pricing issues in the pharmaceutical industry. It was investigated what properties 
such a system should have (research question 1). Subsequently, an experimental system with these properties was built. This prototype version was used for solving transfer price problems in practice. Based on this experimental use an impression of the suitability of the designed system was made (research question 2).
Four models and their relationship are essential in this study. These models are:
A. descriptive empirical model
B. descriptive conceptual model
C. prescriptive conceptual model
D. prescriptive empirical model

A descriptive empirical model (A) describes the decisions made at a specific pharmaceutical company.   On the basis of this model the underlying decision-making structure is explained: a descriptive conceptual model (B). Next a prescriptive conceptual model (C) is designed. This model shows how decisions can be taken in a more effective manner. The prescriptive conceptual model is based on analysis of the existing situation (the descriptive conceptual model (B)) and desk research in the areas of decision support, transfer pricing and the pharmaceutical industry. The prescriptive conceptual model provides an answer to research question 1. The implementation of this prescriptive conceptual model leads to what is defined as the prescriptive empirical model (D), the prototype that is used by this company. The evaluation of this experimental system is based on insight of its users. It provides also insight in the strengths and weaknesses of the prescriptive conceptual model (C). In this way it is an answer to research question 2. 

Observations per 2016: This easy to understand research methodology is currently in use at the Utrecht University for Applied Sciences for Bachelors Degree research. It is named “The Delft Alternative” and is used for design projects, for example a new Management Information System or a new set of Accounting Procedures. It rigorous structure offers a good start of the Bachelors thesis. It also offers a framework to cooperation for students who are involved a design research project. 

Based on literature study it is concluded that the pharmaceutical industry finds itself in a complex, hostile and turbulent environment. An important aspect of this environment is the industry’s relationship with health authorities which are responsible for the cost of the medication. In addition, it appears that this industry is characterized by a high degree of centralization, internationalization and vertical integration. However, the diversification within the industry is low. 

Observation per 2016: The industry finds itself still in a complex, hostile and turbulent environment. Due to biotechnology, this only has increased.    

The characteristics of pharmaceutical companies as mentioned above lead to the conclusion that the transfer price policy can be regarded in the industry as "International transfer pricing policy". The international transfer pricing policies are based on regulations in various countries in cross-border transfers of goods between different parts of the same company. These regulations mainly stem from fiscal and health authorities. Also financing plays an important role. Transfer price flows of money should therefore be considered as just one of the financial instruments that enterprise serve to transfer money within the company. Other instruments are for instance dividends paid to a holding company, internal royalties payments and charging costs to other companies. Seeing the complexity it is realistic to assume that setting transfer prices needs a "team" of professionals in which knowledge is central. The concerned company professionals are fiscal specialists, finance specialists, the pricecoordinator and, last but not least, local and central management. Consensus needs to be sought. 

The transfer pricing situation within the European pharmaceutical industry as described above is confirmed by a survey under 12 transfer pricing experts within the industry. 

Based on desk research in the area of ​​(group) decision support and system design the following four components are considered important:
- problem specification,
- decision-process structure,
- roles of organizational members,
- computerized support.
In addition to these four components, it is important that the use of the system is not limited to the formal computer supported group meetings (called group sessions). The professionals involved should be able to use the computer system components both inside and outside the group sessions. The system is not designed for general group decision support but specifically for the application domain transfer pricing. Therefore the group sessions are not held in specially built decision rooms, but in one of the meeting rooms of the company collaborating in this research.  Once this is considered desirable a group session should be held. Computer support during the group session is provided using personal computers that are also used for decision support for transfer pricing outside the group sessions. 

Observation per 2016: Hardware and software for (group) decision support was an issue in 1989. Nowadays however, general available tools like Excel in combination with a few laptops an beamers can provide the requested computer support. 

The existing situation at a large European pharmaceutical company (in this dissertation indicated as "Europhar") leaded to the descriptive empirical model (A). From this first model the descriptive conceptual model (B) was determined. It was concluded that the group decision-making can be best described by the term "negative selection". "Negative selection" means that the professionals chose the first option which does not cause disagreement between them. There is no systematic generation and evaluation of alternatives. 

The designed system (the prescriptive conceptual model (C)) is, like the other three models, described on the basis of the four model components mentioned above. the problem specification limits the problem to financing. A distinction between financing problems in the short and long term is made. The short-term situation is analyzed on the basis of a detailed budget. In the decision-process structure an explicit distinction is made between the tasks "preparatory design", "integrative design" and "choice". Thus a phasing is applied. In the roles of organizational members component the following roles are distinguished: “participants”, “authorizer”, “analysts” and “facilitator". The analysts handle the computer and the software both inside and outside the group sessions. They are also the ones who help to develop the software application. The facilitator structures the decision-making process, both in- and outside the group sessions. The computerized support consists of three databases and three calculation modules. The databases contain information about the regulations issued by various authorities, the financial impact of the various financing alternatives and reference prices of the pharmaceuticals sold. Two mathematical modules are specifically designed to solve transferprice- and financing issues, mainly via “what if” analysis. The third calculation model is set up  multi-criteria analysis. The aim of the multi-criteria decision making is to support effective communication between group members. It is not used to determine a "group opinion" or a "group average". 

Observation per 2016: As explained above, computerized support has developed tremendously since 1989. Concerning the databases the influence of internet will be high. This holds especially for the regulation database. The financial impact module will still be set up in a similar manner, probably in a tool like Excel. The disaggregation module can be set up in a sophisticated and efficient manner, using the ERP system. 

On the basis of the prescriptive conceptual model above (C) a prototype system (the prescriptive empirical model (D)) is built and implemented at the participating company. For this, software "Personal Wizard" of Comshare (currently part of the US business software company Infor). The prototype is designed and build for decision support concerning UK subsidiary of Europhar. After six months of experimental use, evaluation interviews took place. By means of these interviews the use of the descriptive empirical model (A) is compared with the use of the prototype, the prescriptive empirical model (D). The six participants of the group sessions and two top managers participated in these interviews. It appears that the prescriptive empirical model (D) is not only used for decision support, but also to support negotiations with an Europhar company that is part of the Eurochem group, to which Europhar belongs. The evaluation interviews revealed that both on commercial, financing as fiscal issues, the influence of the experimental system is positive. At the question to the most useful parts of the system, especially the parts that contributed to the integration of all aspects of the transfer pricing problem were named. These parts are the decision structure, the group session and the role of the facilitator. Additionally, the calculation models offered hitherto unknown possibilities for “what if” analysis according to the participants.

Three conclusions from this research are: 
· Computer Support in itself is not a guarantee for improvement of the decision-making. Other aspects, as set out above, need to be included in the design.
· Decision Support for groups is in principle possible with existing hardware and software that is available in many organizations. A relatively expensive "decision room" is not necessary. In addition to the cost advantage this approach offers the possibility to introduce group decision support gradually in organizations.
· The multi-criteria technique that is part of the offered decision support is based on desk research. The desk research offered it as “easy to use”. The users of the prototype, however, found the multi-criteria technique complex. This indicates a large discrepancy between theory and business practice.  

Observation per 2016: the first conclusion still holds. As far as the second conclusion is concerned, the situation has improved tremendously. Teleconferencing, decision rooms and information exchange options are available at affordable costs for everybody nowadays.  As far as the third option is concerned: my students now use multi criteria decision making in Excel to decide on personal issues like choosing a course in the next term. They only need a little bit of help in achieving this.  
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