Abstract

Diversification of chemical activities in the Port of Rotterdam (PoR) has become part of the Rotterdam Municipal Port Management (RMPM) strategy regarding the future development of the Port’s industrial zone. One of the potential diversification is the fine and specialty chemical sector, which currently only presents in limited number in the Port. As part of its effort to attract new fine and specialty chemicals, RMPM has assigned Kline Consultant Company to conduct a study on the opportunities for fine and specialty chemical investments in the Rotterdam area. This study has resulted in several recommendations for site development of a fine and specialty chemical cluster.  Using Kline’s recommendations as the starting point, RMPM has decided to go further with another research on this subject. RMPM wants to examine the possibility of designing and developing a new industrial cluster designated to accommodate fine and specialty chemical companies. This cluster would be called Fine and Specialty Chemical Industrial Cluster (FSCIC).

This research has been assigned by RMPM with the following goals: (1) developing conceptual system design for a new FSCIC in the Port of Rotterdam and (2) developing strategy platforms needed to support the realization of a new FSCIC in the Port of Rotterdam. In the process of achieving the above goals, this research is also expected to generate scientific knowledge on the methods used to design the system and the strategies. Hopefully, these methods would be well-defined enough to be applied on other similar researches. 

The development of methods for system design and strategy design comprises of the following steps: (1) reviewing methods used in Kline’s study, (2) learning from literatures in the field of Eco-Industrial Park and examples of chemical industrial cluster, and (3) overview the approaches in system engineering and policy analysis.  The results are a method for system design consisting of inputs, blocks and outputs specifications; and a method for strategy design. 

As the inputs to the system and strategy designs are the knowledge gained from analysis over EIP case studies, examples of fine/specialty chemical cluster and fine/specialty chemical companies.  Four examples of fine/specialty chemical cluster have been investigated: Leverkusen ChemiePark (Germany), Wilton Centre (UK), ChemCity (South Africa) and ChemParc (France).  Visits to Leverkusen ChemiePark and Wilton Centre have been carried out. From the examples of FSCIC, specific characteristics of fine/specialty chemical cluster have been derived and integrated into the system design. Meanwhile, analysis over the profiles of three companies, namely BASF, Clariant and Degussa, has resulted in the platforms of key products-technologies-feedstocks to be used in the system design.   Futhermore, analysis over EIP case studies has contributed the design criteria needed for the evaluation of FSCIC designs produced herein. 

Following the method defined for system design, Initial System Diagram (ISD) and Conceptual System Design (CSD) have been drawn. The ISD represents a picture of the FSCIC system featuring “plug and play” concept where all-important elements in subsystems and services divisions are presented.  Two cases for CSD development were identified. As the result, two CSDs have been drawn. The first CSD features an FSCIC system with emphasis on synergy with the existing chemical clusters in the Port of Rotterdam. The second CSD features an FSCIC system based on cluster/product division as suggested by Kline. 

Following the method defined for strategy design, options for strategy platforms have been addressed for three aspects: the development, the marketing and the management of FSCIC. These options were derived from the analysis conducted on four examples of FSCIC. Some suggestions regarding which option would be most suitable for RMPM were addressed, however the decision lies on RMPM. The most important decision RMPM has to take is to define its own vision for the FSCIC. For example: “one-stop shopping” or “featuring chemical chain in the Port of Rotterdam”. From the time RMPM has decided its own vision, taking decision on the other strategy options would be easier. 

Evaluation of the FSCIC designs developed in this research showed that the designs have fulfilled some criteria such as flexibility, optimum integration and public-private partnership. However, the implementation of the other criteria (efficient energy utilization, environmental impacts minimization and green chemistry) to system designs is still hard to conduct at this stage of research. 

Some recommendations are suggested for further researches on this subject. RMPM needs to investigate more the following topics: (1) re-examination and further elaboration of system design, including further specifications of elements in ISD and CSD, and (2) evaluation on the strategy options on different aspects regarding the development of FSCIC in the Port with a focus on the creation of public-private partnership. For example, actor-network analysis may become a useful approach to determine the degree of public-private partnership in different scenarios of FSCIC.

