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Abstract

The literature on international operations mainly evolved around two fundamental dimensions introduced by Porter (1986): configuration and co-ordination. This paper reviews some of the important works in this area. Common themes found in the literature include the attempt to better understand various typologies or classifications of internationally operated companies and attempt to link manufacturing strategy with configuration and co-ordination. Analysis of the literature suggested that despite the different ways proposed by the authors on addressing configuration and co-ordination, similar ideas – which complement each other - are evident. The fundamental idea is the presence of strategic orientation or goals that a company pursues from international operations: market responsiveness, efficiency/cost or a combination of the two previous goals. A strong connection between basic typology (configuration) with associated international manufacturing strategy (co-ordination) has also being spotted. The paper concludes by identifying areas that promise fruitful investigations including the extensions of international operations from the perspective of supply chain management.

1. Introduction

The study of international business has received wide attention for many years. However, the focus was traditionally on marketing and financial aspects of internationalisation. In recent years, various authors have acknowledged the need to investigate international business from manufacturing and operations management perspectives (Ferdows, 1989; DuBois et. al, 1993). The fundamental dimensions in understanding international operations commonly suggested in the literature are the configuration and co-ordination. The configuration dimension generally deals with the location of international network of factories and task allocation among the facilities, while co-ordination is concerned with how to link or co-ordinate the network of international facilities (Meijboom, 1989).

Since Porter (1986) introduced the two dimensions, there has been a great body of literature addressing the configuration and co-ordination of international operations. One of the most common themes discussed in this stream of literature is how to classify internationally operating companies based on the configuration and co-ordination dimensions (Ferdows, 1989; Roth, 1992; Harzing, 2000). Some authors focus their work more on either configuration (DuBois et.al, 1993) or co-ordination dimensions (McGrath and Bequillard, 1989) while some attempt to approach both dimensions in a more balance view (Vos and Meijboom, 1997; Meijboom, 1999). Despite all these efforts, there are several issues in this area that need to be addressed further. In terms of classification for example, various authors have proposed different ways to classify internationally operating companies, but the ideas sometimes overlap. Furthermore, although some definitions of configuration and co-ordination are widely recognised, they are strongly related and overlap, which consequently may lead to confusion over these two dimensions. Thus, a comprehensive analysis on the configuration and co-ordination will be beneficial. In addition, as we enter the 21st century, profound changes have taken place in the business environment. Firms increasingly develop close relationships with the upstream and downstream partner of their business, which make supply chain management one of the most important concepts in business today. Several intriguing questions arise from this situation. Do the general principles of configuration and co-ordination in international operations still apply in the context of supply chain? What are the implications of taking the supply chain perspective in looking at these two dimensions? 

This paper attempts to answer some of the above-mentioned questions and at the same time identify directions for further study in the area of international operations and particularly on the configuration and co-ordination dimensions. In the following section, the literature on configuration and co-ordination of international operations will be reviewed. The third section contains discussion and identification of opportunities for further research. Finally, brief concluding remarks will be provided in the final section.

2. International Operations: An Overview on Configuration and Co-ordination

International business is not a new research subject. Since mid-1950s, when the growth in world trade began to significantly exceed the growth in world GNP, international business has emerged as an important area of study (Porter, 1986). Although there has been a great body of literature on international business, the points of interest are continuously evolving. Porter (1986) stated that previous international study mainly addressed the issue of comparative advantages among countries, the ability of multinational companies to exploit intangible assets and other general problem of doing business in a foreign country. He argued that the literature shed little light on how to select and develop a firm’s international strategy. As also pointed out by Ferdows (1989), the literatures put the attention mainly on the marketing, financial or economic aspects of internationalisation and less on the operations or production management. More recently as the strategic role of manufacturing has been increasingly recognised and with a more intense internationalisation in manufacturing companies, international manufacturing study has gained more attention (Ferdows, 1989). 

2.1 Configuration and Co-ordination Dimensions

Porter (1986) is one of the earliest works in international operations that attempted to help firms to select and develop their international strategy. Porter argued that the fundamental issues in international strategy - which differentiate from purely domestic strategy - could be summarised in two dimensions of how a firm competes internationally. The two dimensions are configuration and co-ordination. According to Porter (1986), configuration of a firm’s world wide activities is concerned with where and in how many places in the world each activity in the value chain will be conducted. Co-ordination was defined as how the activities performed in different countries are co-ordinated. Elaborating further on each dimension, Porter ranged configuration from concentrated - that is performing all the value chain activities in one location to serve the world - to dispersed which means performing each activity in the value chain in each country. Co-ordination, on the other hand, ranges from none, which implies full autonomy for each plant, to highly co-ordinated where the plants are tightly linked to one another. 

2.2 Classification of Internationally Operating Company

Porter’s early work on configuration and co-ordination led to subsequent works dedicated to these two dimensions. The initial follow up work in the area was dedicated to understanding various internationally operating companies and investigating their configuration and co-ordination dimensions. With different kinds of company operating internationally - each company exhibits unique characteristics - the common theme discussed in the literature is how to classify internationally operating companies based on similarities and differences in the configuration and co-ordination dimensions. As argued by Harzing (2000) typology or classification may help reduce the complexity of internationally operating companies into a manageable number of related characteristics, making it easier to understand the functioning of the companies. Furthermore, meaningful classifications of companies can be used to address the phenomena that occur in different classes of companies in 'predictive' or 'prescriptive' ways (Harzing, 2000). Several authors have proposed different ways of classifying internationally operating companies. For the purpose of this paper, three important works on classification (Ferdows, 1989; Roth, 1992; Harzing; 2000) will be reviewed. 

Ferdows (1989) proposed a classification of plants in international networks based on their ‘strategic role’. He suggested that the strategic role of a plant is defined by two variables: the primary reason for establishing the plant and the extent of technical activities assigned to that plant. Combining the above two variables, Ferdows developed a map containing six strategic role of a plant in international network as can be seen in figure 1. His work focuses on foreign factories or plants that are owned and operated by a multinational company, and thus did not consider other form of engagement such as: joint ventures, contract manufacturing, long-term supply contract, technological partnerships, etc. Elaborating further from the map, Ferdows asserted that the strategic role of foreign plant evolves through time as the level of technical activities assigned to that plant increase. Ferdows proposed a general movement of plant from offshore to source, server to contributor, and the movement from source and contributor toward lead factories as desirable. He argued that these evolutionary changes are necessary in order to maintain the performance of the foreign plant through continuous learning.

In the second part of his work, Ferdows (1989) explained how the communication links between a factory and headquarters and the other factories depend on the strategic role of the factories. Information exchange between headquarters with offshore and server, for example, is relatively limited in scope and the flows are usually one direction. Contributor and source plant on the other hand cover a broader range of issues and require more intense communication. He also argued that networks containing source, contributor and lead factories need complex, yet efficient communication systems not only to transmit day to day data (including production plans, output, cost, sales, product documents, etc) but also for frequent exchange of view and ideas. Finally he emphasised that the extent and level of sophistication of the communication links in an international network is more to do with variety of strategic roles assigned to the network member than with the number of factories in the network or geographical location.

	Extent of Technical Activities in the Plant
	High
	Source

Established for cheap input but become focal point for certain part/product, thus more technical staff onsite and more autonomy in procurement, production planning, process changes & distribution

Ex: Philips factories in Singapore, Hewlett-Packard Factories in Puerto Rico
	Lead

Partner of the headquarters in building strategic capabilities in manufacturing function, often would be the sole or major producer of certain products or components for the companies’s global market 

Ex: Hewlett-Packard plant in France, Germany, UK
	Contributor

Serve specific market but assigned more roles than just supplying products, including the development and contribution of know-how for the company

Ex: Nestle’s plant in Singapore,  Volvo in Belgium

	
	Low
	Off-shore

Established to utilise local cheap production input & management investment in the site is kept to minimum

Ex: American and European factories in the Far East
	Outpost

The main role is to collect information, located in the areas where technologically advanced suppliers, competitors, customer or research laboratories are situated

No example provided (theoretical possibility) 
	Server

Serve specific national or regional market, investment for production efficiency, more autonomy for flow material and information management

Ex: Soft drinks bottling plant and tobacco factories

	
	
	Access to low cost production input
	Use of local technological resource
	Proximity to market

	
	
	

	
	
	Primary strategic reason for establishing the plant


Figure 1 Generic Strategic Role of International Factories 

(Adapted from Ferdows, 1989)

Roth (1992) on the other hand based his classification on Porter's definition of configuration and co-ordination. He attempted to determine the basic configuration and co-ordination ‘archetypes’ for 126 US medium-sized companies, competing in nine different global industries. He structured a questionnaire in which the respondents have to indicate whether a certain part of the value chain – such as manufacturing, sales, marketing, product and process innovation, etc - was performed in a single country or in multiple countries. For activities performed in multiple countries respondents also have to indicate whether the activities were co-ordinated globally, regionally, or managed locally. Five distinct archetypes are identified and the main characteristics are summarised in table 1. 

Table 1. Archetypes of U.S Medium Sized Companies (Adapted from Roth, 1992)

	Cluster
	Characteristics

	Concentrated Hub
	Primary and support activities maintained in one location in order to exploit location specific advantage and efficiency from concentrated manufacturing. Sales and marketing are dispersed for regional responsiveness

	Local Innovator
	Highly dispersed activities, product and process innovation are co-ordinated regionally. Seek advantage through market responsiveness and economies via global co-ordination of manufacturing activities

	Transnational Innovator
	All value chain activities are dispersed geographically. Product and process innovation dispersed and co-ordinated globally which means that innovation occurs in national subsidiaries but then linked globally among subsidiaries and with parent. 

	Regional Federation
	All activities are dispersed geographically. Manufacturing, human resource management and procurement are the most regionally and locally managed. Seek advantage through regionalisation to provide scale of economies and market sensitivity

	Primary Global
	Support activities are concentrated however primary activities are dispersed and co-ordinated globally. Integrated world-wide approach centred around the marketing, sales and manufacturing activities


Roth also asserted several important points. He found that firms selectively co-ordinate some activities globally, some regionally and allow some of the activities to be managed locally, which he defined as Selective Globalisation. He claimed that the reason behind selective globalisation is the cost consideration, in the sense that the need to locate activities abroad and then globally co-ordinating them must carefully consider when and where the cost will exceeds the benefits. To confirm his argument, Roth explained that from his study, he found that two groups, which lead financially, are the concentrated hub and primary global. These two groups are the two most concentrated in the sense that although they have certain activities performed abroad but they have the least number of activities dispersed in multiple countries. Thus, it appears that dispersing many of the value chain activities and then attempting to co-ordinate these activities across locations may accrue greater cost that exceed the benefits.

While the previous two authors based their classification heavily on task allocation and co-ordination of the internationally operated companies, there are several authors that included more general variables in their classification. Harzing (2000) provided an extensive review on multinational typologies literature and stated that the variables used to characterise the typologies can be summarised into four broad headings: environment, strategy, structure and system and processes. She consequently proposed a typology based on type of strategy followed by corporate headquarters (global, multidomestic or transnational) and three organisational characteristics including organisational design and subsidiary role, local responsiveness and interdependence. The first characteristics look at how various organisational structure (network, centralised or decentralised) and the role that the subsidiaries' play (pipeline/receptive, autonomous or active) fit the three strategies. Local responsiveness looks at the extent to which subsidiaries respond to local differences in customer preferences which is conceptualised as product modification, marketing adaptation, local production and local R & D. Interdependence indicates the extent to which various units depend on each other. Harzing (2000) used three level of interdependence: independence (barely no dependency), dependence (the subsidiary depends on headquarters) and interdependence (subsidiary, headquarters and other subsidiaries form an interdependent network). The Harzing (2000) typology is tested using data from 166 subsidiaries of 37 multinational companies headquartered in 9 different countries. The proposed typology can be seen in table 2.

Table 2.  Typology of Multinational Companies (Adapted from Harzing, 2000)

	Cluster
	Multidomestic
	Transnational
	Global

	Strategic Orientation
	To respond to national differences (High responsiveness/low integration)
	Respond to national differences while maintaining cost efficiency (High responsiveness/high integration)
	Building cost advantages through realisation of economies of scale (Low responsiveness/High Integration

	Organisational design and subsidiary role
	Decentralised network and autonomous subsidiaries
	Integrated, interdependence network; subsidiaries can have strategic role and act as centre of excellence (active)
	Centralised network, subsidiaries' role is to implement parent company's strategy or act as pipeline (receptive)

	Local Responsiveness
	
	
	

	- Product modification
	High
	High
	Low

	- Adaptation of marketing
	High
	High
	Low

	- Local production
	High
	Medium
	Low

	- Local R&D
	High
	Medium
	Low

	Interdependence
	Independence
	Interdependence
	Dependence


2.3 Manufacturing Strategy and International Operations

Despite a great deal of work on classification or typology of international operations, there are also several works that picked up Porter's argument on the need to investigate international business from the manufacturing strategy perspective. McGrath and Bequillard (1989) define international manufacturing strategy as the overall plan for how the company will manufacture products on a world-wide basis to satisfy demand world-wide. They listed several basic international manufacturing strategies including: 

1. Home country which means having almost all of the manufacturing operations conducted in the company's country of origin, supported with global sourcing or joint venture/licensing agreement to access foreign market 

2. Regional manufacturing, a strategy of having autonomous 'regional' plant designed to serve the needs of specific foreign markets

3. Co-ordinated global manufacturing which involves separating manufacturing activities to low cost regions 

4. Combination of regional & co-ordinated global manufacturing which involves the production of some components and sub-assemblies in low cost region then conducting final assembly in regions where the markets are located.

McGrath & Bequillard (1993) focus their work on developing organisational and infrastructural mechanisms required to co-ordinate and manage international manufacturing activities or simply put mechanism to make the strategy work. They referred to it as international manufacturing infrastructure, which includes: 

1. Localisation of manufacturing strategy

2. International supply/demand management 

3. Global and local purchasing techniques 

4. Product/process technologies and new product introduction strategies 

5. General organisation and integration mechanism 

DuBois et al (1993) focused on configuration of international operations. They combined the manufacturing strategy with international operations literature and developed a framework to identify the major factors that may influence a firm's international manufacturing configuration decisions. The first factor in the framework is industry structure and characteristics consist of factors such as product/process cycle, technology, market proximity and responsiveness, and logistical considerations. DuBois et al (1993) argued that these factors represent the exogenous pressures to which a firm responds when defining their manufacturing strategy, be it a domestic or international strategy. At the same time, there are also firm's specific characteristics including competitive priorities (efficiency/cost, quality, flexibility and delivery dependability) as well as firm's international experience, that define the firm's manufacturing strategy. The final factors that determine firms international manufacturing configuration according to DuBois et al (1993) is environmental factors (political/legal, economic, educational, socio-cultural and international agreements). This framework was then examined on sixteen companies from four distinct industries. Their findings suggested that a firm's competitive priorities (expressed in terms of different emphasis put on four competitive measures), market orientation, international experience and product characteristics are key factors in the development of its international manufacturing configuration. 

Vos & Meijboom (1997) attempt to explicitly correlate configuration and co-ordination. They argued that research in international location decisions rarely balances configuration and co-ordination dimensions. They attempt to fill this gap by combining Ferdows (1989) idea of a firm's strategic role (configuration) and McGrath & Bequillard (1989) work on international manufacturing infrastructure (co-ordination) in assessing four case studies of internationally owned (Dutch) production plants in Thailand. They asserted that configuration decisions indicate an allocation of tasks and resources to a plant at a certain location, including local sophistication. This decision in turns leads to a certain form of co-ordination. They recommend that co-ordination issues be explicitly considered in configuration decisions. 

3. Discussion and Directions for Further Research

3.1 Discussion

The literature reviewed in the previous section is not meant to be exhaustive, rather it is intended to give a meaningful representation of work that has been done in configuration and co-ordination of international operations. At first glance, the literature appears to assert different views on the two dimensions. However examining them more carefully, similar ideas are evident. This section will discuss some of the important points identified in the literature. 

Ferdows (1989) and Hazing (2000) both focus their classification in the context of multinational-subsidiary relationship. Both authors used the 'role' of multinational-owned subsidiaries as point of differentiators in their classification. Harzing (2000) defined subsidiaries’ role as autonomous, receptive or active, while Ferdows's strategic role of factories includes offshore, outpost, server, source, lead and contributor. Offshore plant defined by Ferdows is identical to receptive subsidiaries, as this type of plant acts merely as a parent company ‘pipeline’ to access low resource cost. Lead factory, on the other hand, plays an active role because it can act as a centre of excellence and contributing to know-how development for its parent company. The main explanation to the similarities is the fact that both authors follow the general premise that the subsidiary role is defined by strategic orientation (main reasons) of parent companies in developing the factory. 

At the same time, Harzing (2000) typologies also have a lot in common with Roth’s (1992) archetypes. Clearly, both of them have what they termed as transnational company in their classification. Roth (1992) characterised transational innovator in his classification as the group where innovation occurs in national subsidiaries but is then linked globally, which is exactly how Harzing (2000) described transnational companies. Similarities were also apparent in regional federation (Roth, 1992) and multidomestic (Harzing, 2000), which is characterised by several autonomous subsidiaries aimed at satisfying specific regions. Harzing (2000) stated that a global company is likely to have centralised and globally scaled structure, with strategic orientation to achieve efficiency or low cost. In Roth's archetypes both primary global and concentrated hub resemble this idea. Roth found that companies in these two groups attempted to concentrate as many activities as possible and tightly co-ordinating all of the activities. Local innovator is the only group that does not have a clear resemblance to Harzing's typology. This group has multidomestic characteristic because its product and process design is dispersed and managed locally implying local responsiveness. However, unlike pure multidomestic, which is characterised by autonomous subsidiaries, plants in this group are co-ordinated globally. Thus, it appears that this group lies between multidomestic and transnational. 

Another important point to be asserted here is the fact that Harzing's typology fit almost perfectly with international manufacturing strategy asserted by McGrath & Bequillard (1989). Excluding the home country manufacturing strategy, regional manufacturing, co-ordinated global manufacturing and combination of regional and co-ordinated strategy appears to be the plausible strategy for multidomestic, global, and transnational typology respectively. 

To conclude, despite the different ways proposed by the authors on addressing configuration and co-ordination, it is apparent that the literature actually follows similar premises that complement each other. The fundamental idea is the presence of strategic orientation or goals that a company pursues from international operations: market responsiveness, efficiency/cost or combination. The Harzing (2000) typology of multidomestic, transational and global company was developed mainly from this premise. While Harzing (2000) provided the basic typology of a company competing internationally, Roth’s archetypes can complement Harzing’s ‘overall structure’ by giving a more detailed outlook on how activities in the value chain are spread within the structure. Ferdow’s completed the configuration by characterising the role that a subsidiary plays in order to support parent companies’ strategic orientation. Finally, a strong connection has also being spotted between basic typology (configuration) with associated international manufacturing strategy (co-ordination).

3.2 Direction for Further Research

The above analysis certainly helps to make all the views surrounding configuration and co-ordination more transparent. However, the interrelationship between configuration and co-ordination is still complex. This is partly due to lack of clear understanding on co-ordination aspect. Unlike configuration  - which can be simply put as the shape and structure of internationally operating companies - co-ordination dimension is not always easy to comprehend. Various authors have shed some light in defining co-ordination. Porter (1986) simply defined it as how activities performed in different countries are co-ordinated. Ferdows (1989) implies co-ordination as a communication link and exchange of information. Roth (1992) argued that co-ordination focuses on the extent to which functional activities are integrated within the entire organisation across geographic locations, and therefore employed local, regional or global co-ordination in classifying companies. McGrath & Bequillard (1989) proposed international manufacturing infrastructure, which provides mechanism required to co-ordinate international manufacturing companies. The various views on co-ordination lead to a question of what it refers to or consist of. This may be the reason why several authors have highlighted the need to focus more effort in investigating the co-ordination aspect of international operations. Porter (1986) suggested that the imperative of global strategy lies on co-ordination. Goshall and Bartlett (1990) support this view, stating that the interest in international studies has shifted from headquarters – subsidiary relationships in Multinational Company (MNC) or investment decision in a foreign location toward the co-ordination of tasks of managing a network of established foreign subsidiaries. An in-depth study on co-ordination is likely to be a fruitful area of investigation.

The studies on international operations have traditionally focused more on how multinational companies (Ferdows, 1989; DuBois et. al, 1993; Harzing, 2000) in developed countries managed their foreign subsidiaries or factories in lesser-developed countries (Vos & Meijboom, 1997). In today's business environment, attentions is no longer restricted on a single company, but on the chain of organisations working together to deliver product and services to the end customer, i.e. supply chain management. The fact that more and more value chain activities are conducted in different countries has meant that international supply chain management has emerged as an important area in today's business. Interestingly, although its importance is widely recognised, supply chain management in international context is still not too often addressed in the literature (Meijboom, 1999). Meijboom (1999) is one among just a few sources that addressed international supply chain management.

In addition, there is also question on the applicability of general international operations literature into the context of international supply chain. Although it appears that the fundamental ideas of international operations provided in the literatures would still apply in the context of international supply chain, there are many areas that needs to be developed further. 

First of all, the supply chain perspective on international operations would allows investigation on other types of international involvement such as contract manufacturers, licenses, supply agreement, or joint ventures. These types of international involvement have often been overlooked compared to the common multinational-subsidiaries relationship. Referring to DuBois et. al (1993) who emphasised that firm's choice over competitive priority (cost, quality, delivery dependability and flexibility) have a great impact on its international manufacturing configuration, Vos and Meijboom (1997) highlighted the possibility to look further at the impact of competitive priorities on international involvement (whether it is foreign direct investment, joint ventures, licensing, contract manufacturers etc). It has also been suggested by Roth (1992) that the incorporation of other organisational dimensions such as organisational structure, managerial style, ownership structure etc. in addition to the common configuration and co-ordination dimensions would enhance the understanding of alternate archetypes and international strategy implementation. 

Finally, it is also interesting to investigate the role of subsidiaries (or partners of big companies) in less developed or developing countries. The importance of the subsidiaries or foreign partners has been increasingly recognised. Ferdows (1989), for example, emphasised that the strategic role of foreign plant should be developed through time by assigning more challenging tasks in order to maintain its long-term competitive contribution. Another suggestion comes from Vos and Meijboom (1997) who argued that plants in emerging economies should not be treated only as low-cost facilities, but also potential source of learning. Nevertheless, literature addressing the role of foreign partners are still scarce and therefore required further study. 

4. Concluding Remark

In this paper the literature on configuration and co-ordination has been reviewed. The issues discussed in include: classification of internationally operating companies based on configuration and co-ordination dimensions and attempts to link manufacturing strategy with both configuration and co-ordination of international operations. Although the literature appears to propose different views on classifying internationally operating companies, similar ideas were evident which complement each other and consequently lead to a clearer view on the issues. Unlike configuration, co-ordination dimension is more difficult to comprehend, which also meant that the configuration and co-ordination relationships are still obscure. Finally, approaching the configuration and co-ordination of international operations from a supply chain perspective appears to promise a fruitful area of investigation as it opens up opportunities to look at different types of engagement as well as learning more on the role of subsidiaries in less developed countries.
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