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ABSTRACT

The manufacturing globalisation evolves through geographic re-location worldwide and distributed coordination synergistically in manufacturing systems.  This paper examines these two dimensions of manufacturing globalisation based on two empirical case studies.  Firstly, the issues of manufacturing location decisions in multinational corporations are investigated.  The dynamic characteristics for the optimisation of facility locations are identified.  Secondly, three types of coordination mechanisms in distributed manufacturing networks are analysed.  The leverages come from product, process and management three levels.  Finally, the paper introduces a new holistic framework representing the complex global manufacturing network systems with geographic optimisation and distributed coordination characteristics.
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The key questions for many manufacturing managers in multinational corporations (MNCs) are no longer why they should adopt global manufacturing strategy but what it is and how to implement it. The globalised networking characteristics of manufacturing systems involve many new and wider perspectives covering for example a network's geographic locations and coordination.  These new perspectives require new knowledge about the nature of international manufacturing networks and management processes.

The research work presented in this paper, based on a series of case studies in more than thirty MNCs of six sector in last five years, should benefit not only international manufacturing networks but the understanding of manufacturing system more generally.  The following two cases highlights two fundamental issues in global manufacturing and help to understand the theoretical and practical demands for a new strategy framework.

Industrial Case Study 1

The case 1 company was a world class consumer products manufacturer.  One of its key business priorities is to generate growth in emerging markets, which are set to overtake the advanced industrial countries by 2010.   With its financial strength,  the company has the ability to fund investment in new markets and the development of the existing business which drives its growth.  As a result, the company has successfully established a strong presence in key emerging markets which took over 30% of its total turnover.  

During the past five years, the company has continued to set up new manufacturing facilities in a number of countries. However, for one of its food products, the company saw cost saving benefits to be had from consolidating its manufacturing operations in Europe, because of the significant tariff reduction in the region. The company conducted an exercise to find the appropriate number and locations for plants in Europe. As a result of this exercise, the number of plants in Europe making this product has been reduced from 20 to 6 strategic locations.

Dynamic Location Optimisation

Firms always seek to improve their manufacturing performance, e.g. cost, quality, lead time, delivery reliability, and flexibility to respond to the constantly changing business environment.  For example, the company in case study 1 response to globalisation trends by attempting to reap benefit from the opportunities in emerging markets by establishing manufacturing presence, while consolidating some of their manufacturing operations where appropriate.  The changes in manufacturing locations may be the results of one or the combination of the following decisions:

· The decision to search for a new manufacturing location: it involves searching for new manufacturing locations due to market expansion, or searching for new manufacturing locations that are more appropriate than the existing one. 

· The decision to improve manufacturing capabilities: it involves searching for the right locations for new investment to upgrade existing production facilities. 

· The decision to relocate production: it involves transferring production from existing sites to more appropriate locations.  In other words, they are associated with decisions to close plants and closure and select a new manufacturing location.

· The decision to close production: it involves closing down existing manufacturing locations that are inappropriate.  

Firms’ manufacturing location decisions are influenced by two main categories: “location appropriateness” and “plant capabilities” (shown in the left matrix in the Figure). The location appropriateness category describes whether the locational characteristics of a particular location are suitable for the manufacturing of a specific product.  The plant capabilities category refers to the degree of capabilities in existing manufacturing sites for the manufacturing of specific products.  The matrix can map different plants and help managers to judge if re-location decision should be made.

Industrial Case study 2

A leading UK manufacturer of bakery equipment, through merger and  acquisitions in the 1980s, grew very fast and developed a strong manufacturing presence in different markets.  Two USA plants serve the American continents, an Australian plant supplies the south Pacific region, and two UK plants cover the rest of the world.  The company adopted multi-domestic business strategy which historically helped it to access the different countries’ markets and compete effectively by tailoring local customers.

But, many markets in traditional regions have seen sustained period of growth, with rising demand for higher quality products.  On the other hand, for serving new growing markets, the company faced the problem of penetrating the developing countries' markets where its products are quite price sensitive.  In order to meet the new challenges the company was faced with a number of options to:

· reinforce the existing approach with more focused manufacturing for niche market; or 

· develop its competence to compete in global market without trade-offs between higher quality and lower cost, through optimise its manufacturing network configuration; or 

· diversify its business by merging or acquiring new businesses and competences.

The company decided to develop new capabilities to face global competition.  It adopted a set of new global manufacturing policies including developing world product platform based on ISO engineering standard, and re-structuring manufacturing value-adding chain through specialising and vertically integrating the regional based plants.

Importance of Coordination

“Being an international company – selling globally, having global brands or operations in different countries – isn’t enough.  The only way to gain lasting competitive advantages is to leverage your capabilities around the world so that the company as a whole is greater than the sum of its parts” (Mauruca, 1994).  After aggressive geographic expansion, more and more MNCs are facing the next serious challenge – how to coordinate geographically distributed manufacturing to gain system synergy and competitive advantage from an integrated network.  The radical changed world wide markets create huge opportunities and pulling power to make MNCs re-configure their manufacturing systems.  On the other hand, globalised competition asks the player to not only access global resources but also integrate them under company’s strategy.  Furthermore, new IT and manufacturing technology enable MNCs to coordinate their globalised activities and re-design the role of manufacturing system in the supply chain.

Global manufacturing coordination can be very different from traditional management coordination mechanisms (Martinez and Jarillo, 1989).  From the case studies, it is easy to identify three levels of coordination in global manufacturing networks.  They are:

· Product level decisions include whether MNCs develop global or local product, or a combination towards global product platform with local/functional modules;

· Manufacturing process level decisions deal with proposition in company’s supply chain, degree of integration between plants, and manufacturing standardisation;

· Management level decisions concern organisational process designs, especially in organisational learning, knowledge sharing, and international culture integration.

A Framework for representing global manufacturing

Global manufacturing network strategy and design are fundamentally to deal with two principal issues – geographic location (dispersion) and coordination (Porter, 1986; Shi and Gregory, 1998).  The following figure highlights both issues, provides a set of tools analysing each issue, and seeks a holistic way representing the global manufacturing networks and navigating network transformations to gain more strategic capabilities.




Conclusion

This research provides insights into the issue of global manufacturing networks. It reveals two major elements that influence the effectiveness of international manufacturing network, which include geographic optimisation and coordination among plants.  To remain competitive, companies need to dynamically reconfigure the network.  Decisions in these two elements could determine the success or failure of the firms.  
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Figure – Global Manufacturing 


is a combination and optimisation


of manufacturing location and coordination


worldwide.   The figure includes a two dimensional platform of global manufacturing 


in the middle part (Shi and Gregory, 1998) and related decision analysing tables on each side.








Global Manufacturing Strategy and Network Design include:


Geographic dispersion decision


Operational coordination decision


A combination/holistic view:


Network configurations
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