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Network firm approach on the global factory: Theoretical insights and empirical findings



ABSTRACT
The global factory is a form that is increasingly implemented by multinational enterprises in response to the globalization and localization pressures that are imposed on them. This choice is motivated by the desire to establish a worldwide flexible production system. However, we still know little regarding its layout and the complexity of relations that exist inside the production system. We propose the network firm approach to analyze the architecture of the global factory. An action research in Renault Trucks, a subsidiary of the Volvo Group, allows us to develop several conceptual propositions that should be tested by other researchers.
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Network firm approach on the global factory: theoretical insights and empirical findings

Many multinational enterprises (MNEs) seek to optimize their supply chains, their production and their distribution, which leads them to more systematically engage foreign subcontractors or outsource all or part of their production structures to receive competitive benefits (Mudambi and Venzin, 2010). The fragmentation of production processes and the international fragmentation of tasks and activities within them have led to the emergence of borderless production systems. To illustrate this phenomenon, Buckley and Ghauri (2004) proposed the model of global factory to describe the new configurations of MNE production systems. According to the authors, MNEs seek flexible worldwide production systems.
The business functions of MNEs currently fit in global value chains where intermediate goods and services are incorporated at different stages of the production process, are exchanged according to a fragmented production process and are scattered in several countries (Lemaire et al., 2012). Global value chains are generally coordinated by MNEs, where the exchange of intermediate goods and services are run through their network of subsidiaries, contract partners and long-term relations with suppliers (UNCTAD, 2013). The structures of MNEs are becoming more difficult to understand because they incorporate internalized and externalized activities that need to be managed (Buckley, 2011). Moreover, MNEs are entangled in complex internal and external networks.
In addition, the fragmentation of the value chain, which is accompanied by a geographical dispersal of activities on a global scale (Jaussaud and Mayrhofer, 2013), reflects the vertical disaggregation phenomenon of many companies, according to some researchers (Contractor et al. 2010; Mudambi and Tallman, 2010). Vertical disintegration questions the economic model of the vertically integrated company, which internally has all the assets to perform the steps required for its activity (design, production, distribution, etc.) (Buckley, 2007, 2011, 2014). This trend to the vertical disintegration of MNEs alters the boundaries of these organizations, which are no longer limited to only the legal criteria of active properties (Santos and Eisenhardt, 2005; Dumez and Jeunemaître, 2010; Yang et al., 2010). The analysis of organizational boundaries currently operates on two levels: an intra-organizational level (among entities belonging to the same group) and an inter-organizational level (among entities that do not belong to the same group). These two-levels of analysis induce the simultaneous management of hierarchical, contractual and partner relationships. A special issue published in the Journal of Management Studies in 2010 revealed the need to re-conceptualize the nature of organizations to account for these new organizational (outsourcing) and geographic (relocation) restructuring strategies that have occurred simultaneously in recent years (Contractor et al., 2010).
The purpose of this article is to better understand the global factory concept from theoretical and empirical perspectives. First, we analyze the global factory concept with a network firm approach. Then, we present the case study of Renault Trucks, a subsidiary of the Volvo Group, an MNE and a global leader in the truck industry. In the last section of this paper, we elaborate on some propositions regarding this organizational form. 

A complex organizational form: the global factory

A flexible production system
[bookmark: _Ref398225754][bookmark: _Ref403747818][bookmark: _Toc398827299]Some researchers emphasize that an MNE focuses on the design of globally flexible production systems (Buckley, 2014; Buckley and Ghauri, 2004) to meet the needs of new markets. The production function is often outsourced to international partners that assemble the product near the end customers. This system allows the reduction of fixed costs and the adaptation of products to local market requirements (Mayrhofer, 2013). MNEs are able to more accurately segment their activities and seek the optimal location for each specialized segment (Contractor et al., 2010). In addition to seeking the best geographical locations for every activity by exploiting the benefits of the host countries, MNEs must make decisions and strategic choices concerning the internalization/externalization of their activities (Buckley, 2007, 2014; Mudambi and Venzin 2010). To illustrate this phenomenon, Buckley and Ghauri (2004) proposed the model of the global factory to describe the new configurations of MNEs’ production systems (see Figure 1). In this model, the appeal of an MNE to a worldwide flexible production system is anticipated in response to the globalization and localization pressures that are imposed on it (Buckley 2009a). This global / local dichotomy forces an MNE to reorganize to respond to these pressures. Thus, MNEs seek economies of scale in the world (globalization pressure) while hoping to respond quickly to specific consumer needs (localization pressure). "The power of the global factory is to use location and ownership decisions to create a complex, but efficient, response to global economic conditions and to respond to changes in those conditions" (Buckley, 2009b, p. 230).

- Insert Figure 1. The global factory -

For manufacturers, the global supply chain is divided in three parts. The original equipment manufacturers (OEMs) control the main functions, such as product branding, and they undertake the design and R&D for the product (which may be outsourced) (Buckley 2009a). These functions are generally centralized at the headquarters of these firms. Production activity, in turn, is outsourced/distributed to international partners (contract manufacturers or CMs) that assemble the finished product. A franchise network collects specific consumer demands to adapt products to the specificities of the globalized market. Production is conducted only when an order is confirmed (built to order). In this business model, assembly of the finished product will generally be close to the consumer because outsourcing the production function reduces the fixed costs worldwide and provides the opportunity for manufacturers to adapt their products to specific local demands.
The consideration of activity integration costs pushes MNEs to outsource production by using license agreements. This situation occurs with many manufacturers in the automotive industry that seek to diversify the location of their activities to reduce production costs and gain new customers in emerging markets, particularly in regions such as Central and Eastern Europe, China, Latin America and North Africa (Colovic and Mayrhofer, 2011). Moreover, in the automotive and heavy truck industries, two main factors encourage companies to assemble vehicles in the target markets that are close to the consumer. First, trucks are heavy and create high transportation costs. In addition, some governments have introduced taxes on the importation of assembled vehicles, which prompted manufacturers to outsource the assembly of the finished product to a localized partner in the target country. Car manufacturers frequently use the method called CKD (Completely Knocked Down) to create many spare parts that are necessary for vehicle assembly. Then, car manufacturers obtain lower tariffs and cheaper labor by sending these parts to local partners to assemble their vehicles abroad to market them locally.

The network firm
A network firm (also called a vertical network organization by Baudry and Chassagnon, (2010) is a governance structure that connects legally independent firms that are vertically linked and where a lead firm coordinates the recurrent supply, production and distribution operations (Baudry, 2004). To deliver a finished product, coordinating the activities of the network's member firms in the production sphere becomes crucial. Moreover, this definition implies that a network-only business includes inter-organizational relations. However, the layout and configuration of network enterprises are increasingly complex and integrate not only inter-organizational but also intra-organizational relations (Paché and Paraponaris, 2006). This argument is found in the work of Assens and Baroncelli (2007), which describes the existence of three ideal organizational types, namely, hierarchy, market and network (the clan is considered a special form of network). These authors introduce the concept of organizational tangle to emphasize the complexity of the empirical realities of organizations where ideal types lose their "purity". The authors consider that the organization of a company is only a combination of modes of coordination where there is no economic dominance of one form of organization relative to another. The three regulatory mechanisms (market, hierarchy, and network) are not exclusive but rather combine in an original way depending on the context, situation and environment. "In these circumstances, holding a sustainable competitive advantage requires a leader to be able to balance action logic sometimes deemed incompatible, combining in a harmonious and balanced way, different modes of coordination based on negotiation, authority, contracts, trust" (Assens and Baroncelli, 2007, p. 49). This approach is also chosen by Mariotti (2005). According to Mariotti, the internal network comprises semiautonomous internal cells (business units, majority-owned subsidiaries or wholly-owned subsidiaries) that include core functions (production, purchasing, sales, etc.), external cells (independent companies or formerly internal cells that are outsourced to other companies) and hybrid cells (minority-owned subsidiaries, joint ventures). These cells act as sub-contractors (subcontractors, suppliers, service providers) around a lead firm that guarantees the coherence of all through the definition of objectives, role sharing, and the dissemination of common tools, methods and standards (Mariotti, 2005). This mode of governance is composite, which refers simultaneously to market mechanisms, trust and even the persistence of hierarchical types of relations (Mariotti, 2004). Mariotti (2005) distinguishes the following three relations to differentiate the close links among the internal, external and hybrid cells: (1) equipped relations; (2) contractual relations and (3) informal contacts. 
(1) Equipped relations are characterized by a high degree of relational investment. These relations have in common the use of reference standards, procedures, flow management tools and even common computer server systems and other systems. These relations include contracts, standards, management systems and shared computing resources.
(2) Contractual relations symbolize the relations where shared resources are limited and involve a vendor-client relation that is close to the market model. Coordination arrangements may be defined by a formal or implicit contract, and the relation is governed by contingent rules that are defined by the actors.
(3) Informal contacts are not a client-supplier relation but signify an exchange of information or resources among different network cells in the margins of the workflow (e.g., problem solving, mutual learning, knowledge sharing).
In addition, according to the author, the overall relations among the cells is the network whose contours are defined by the presence or absence of a relation with the firm-pivot or one of its peripheral cells.
Global factory, a specific organizational form of network firm
[bookmark: _Ref398225617][bookmark: _Ref403754056][bookmark: _Toc398827303]By comparing the literature regarding the global factory with the research on network firms, it is possible to demonstrate some similarities. These similarities lead us to consider the international production activity of MNEs (global factory) as a form of network firm. The perception of the global factory as an organizational form of network firm allows us to emphasize the central role of the governance of intra- and inter-organizational relations in the global factory.
The original equipment manufacturer becomes the orchestrator of activities that must be integrated (regardless of whether they are internalized or outsourced) and communicated in an overall system (Buckley, 2009b, 2011). We associate the OEM with the lead firm (whose main functions are centralized and sometimes outsourced) that coordinates the member companies of its production network. These entities can either be wholly-owned subsidiaries (internal cells), which are also known as external partners (contract manufacturers, external cells), or joint ventures (hybrid cells). Figure 2 illustrates the conceptual and theoretical framework that is adopted for the analysis of the global factory as a specific organizational form of the network firm approach. Unlike the synthetic scheme proposed by Buckley and Ghauri (2004) to describe the global factory, we borrow our framework from the literature on the network firm approach, where the dominant role of the lead firm is the coordinator of distributed production activity. To deliver a finished product, the need to coordinate the activities of member firms in the network (internal, external and hybrid cells) in the production sphere is crucial. The effectiveness of the network firm is the ability of the lead firm (coordinator actor) to implement the incentives and coordination mechanisms that optimize the entire network (including intra- and inter-organizational relations) that is under its economic responsibility (Baudry, 2004).

- Insert Figure 2. Global factory as a specific organizational form of network firm -
[bookmark: _Ref398225662][bookmark: _Toc398827304]
The network firm is treated as an integrated organization because it introduces a form of "explicit hierarchy with all that implies direct supervision, subordination, inequality between the partners and centralization of strategic decisions" (Fréry, 1997, p. 39). The network firm then seeks integration modes that replace property assets to allow better coordination of production activities among legally independent firms (Baudry, 2004).
The work at the boundaries of the organization (Santos and Eisenhardt, 2005; Dumez and Jeunemaître, 2010; Yang et al., 2010) shows the importance of integrating in our framework a governance of intra- and inter-organizational relations to ensure the proper functioning of the MNE production system (global factory). Figure 2 shows the size of the geographic dispersion of the member companies of the global factory of which one characteristic is the global factory/network firm. Figure 3 shows that the global plant’s distributed production system is used to serve different geographic areas that can integrate internal, external, and hybrid cells and relatively dense relations (with contracts or informal contacts).

- Insert 
Figure 3. The geographical dispersion of the Global Factory -

The global factory as an organizational form of network firm requires attention to the lead firm in the management of these relations in the international production network. The role of the lead firm in the network firm is comparable with the organizational and managerial issues that the literature on the global factory emphasizes, especially in terms of the coordination of activities (Buckley, 2009a, 2009b, 2011, 2014; Buckley and Ghauri, 2004). One key factor for global factory success lies in the coordination of inter-organizational (non-ownership ties) and intra-organizational (ownership ties) relations. New management skills are then requisitioned to coordinate internal and external companies in a common strategy.


action research in Renault Trucks

Our research approach is similar to cooperative action research (Reason and Heron, 1986; Reason, 1994; Greenwood and Levin, 1998) because we have jointly developed with stakeholders the terrain modeling of the practical problem at the root of the shared knowledge of the project. We also adopted a research engineering posture by seeking operative reasoning patterns to design the action regarding the given phenomenon. According to Mir and Watson (2000), strategy researchers are actors rather than mere information processors or reactors in a constructivist methodology. We guide actors of the organization through the process of thoroughly understanding the underlying issues and problems facing their organization (Savall and Buono, 2007).
This research project is based on the study of a single case and the action research of Renault Trucks, a subsidiary of the Volvo Group and an MNE and world leader in the truck parts industry, with a turnover in 2013 of 29.3 billion euros and 95,533 employees. Our research is part of a particular context that makes it even more "special", by way of using the expression of Yin (2004). At the beginning of our investigation in 2011, the Volvo Group began a worldwide reorganization of its operations. The integration and localization of company subsidiaries are issues that are at the heart of the internal organizational reconfigurations of MNEs in recent years (Bartlett and Beamish, 2011; Mayrhofer, 2013). Similarly, the Volvo Group has sought to redefine its internal processes, which allowed us, with the company's stakeholders, to devise and co-construct a new way of working. Furthermore, Volvo illustrates useful lessons regarding the arrangement and internal functioning of the global factory based on the theoretical framework of the company network, especially in the marketing and manufacturing of trucks outside Europe for the Renault Trucks brand.
[bookmark: _Ref403753020]Our action research is spread over a period of three consecutive years (May 2011-July 2014) with prolonged immersion periods. Our research is divided in three main phases, namely, the analysis and modeling of a complex problem (Phase 1), the development of an analytical aid and a strategic diagnostic tool (Phase 2) and a comparison of the tool and the theoretical background (Phase 3). The research protocol is based on a dysfunctional analysis (an axial coding content analysis from the malfunctions), interactive panel discussions with company stakeholders, and co-construction of a tool to aid strategic decision making. This research protocol is based on various sources of data that include 63 interviews, interactive discussion groups, 5 working meetings with company stakeholders, 2 workshops, a steering committee and diary with annotations from non-participant observations, contacts and informal meetings.
We conducted a dysfunctional analysis of 29 of our interviews to improve our understanding of the phenomenon. We used an axial coding approach (Strauss and Corbin, 1998) to analyze our interviews with the dysfunction as the unit of analysis. A malfunction is an abnormality or dysfunction in a micro-space. According to Savall and Zardet (2008), malfunctions prevent the company from fully realizing its objectives and operating its material and human resources efficiently. Axial coding led the researcher to make connections between a category and the subcategories. Thus, the interpretation of our data comprises sub-categories (dysfunction root causes) and categories (themes), which form conceptual analytical categories (Miles and Huberman, 1994). We were able to emphasize the main challenges in the management of relations in and among organizations in the global factory (see Figure 4). This approach enabled us to improve our understanding of the arrangement and internal functioning of the global factory.
- Insert Figure 4. Dysfunctional analysis of 29 interviews -

To reinforce the interpretation of our data, a working day was organized with key players in the international production system of Renault Trucks. The purpose of this day was to achieve a collective comparison of the results to model the complex problems based on a collective awareness of the root causes of the malfunctions from our interviews. 
Results

The architecture of the global factory
[bookmark: _Ref394668697][bookmark: _Ref395105090][bookmark: _Toc398827294]Our action research of Renault Trucks improves our understanding of the global factory and illustrates a particular and specific case. In the global factory of Renault Trucks, we were able to observe a variety of situations regarding the location of production activities and/or their use of private partners. The following three scenarios were advanced at Renault Trucks: (1) if the assembly is a private partner and distributor; (2) if the assembly is a private partner and the distributor is a subsidiary of the Volvo Group; and (3) if the assembly is a subsidiary of the Volvo Group and the distributor. We have advanced 10 scenarios that characterize the current global factory of the Volvo Group for the manufacture and marketing of industrial vehicles. These scenarios are constructed concerning whether the international assembly is an internal entity, an external entity, or a joint venture of the Volvo Group and whether it distributes the finished product (see Table 1 and Figure 5).
- Insert Table 1. The location of the countries according to their scenario -
[bookmark: _Ref403753854]- Insert Figure 5. The configurations of the Global Factory of the Volvo Group -
According to Mariotti (2005), the network firm consists of internal cells (wholly-owned subsidiaries), external cells (independent companies) and hybrid cells (minority wholly-owned subsidiaries and joint ventures). The network firm thus includes intra-organizational (lead firm to internal cells) and inter-organizational (lead firm to external and hybrid cells) relations in the productive manufacturing and marketing of a product. Similar to Paché and Paraponaris (2006), we believe, through our results, that there is no standard configuration of a dynamic network but relatively complex networks defined by specific independent units that meet in the service of a common productive project. These networks can be simultaneously characterized by equipped relations, contractual relations and informal contacts (Mariotti, 2005). By studying the international production system of Renault Trucks, we could describe the process of the manufacturing and marketing of industrial vehicles with the concept of the global factory (Buckley and Ghauri, 2004) and the willingness to adapt production that is distributed through international markets. We specify the global factory concept developed in the literature.
Proposition 1: The global factory is a specific organizational form of network firm that can jointly integrate internal cells (wholly-owned subsidiaries), external cells (independent companies) and hybrid cells (minority wholly-owned subsidiaries and joint ventures) around a lead firm, which guarantees the consistency of the entire system.

[bookmark: _Ref394058613][bookmark: _Toc398827344]From the internal documents of the Volvo Group and through our semi-structured interviews that were conducted at the end of our action research to validate these elements, we present in figure 6 the various situations according to our framework (see Figure 2). Figure 6 shows the nature of existing relations (contractual relations or equipped relations, according to Mariotti, 2005) based on the scenarios analyzed. However, it is impossible here to identify the informal contacts among different units because these relations are difficult to measure precisely, as they are informal. Moreover, the production process and the relations between the lead firm and the assemblers are the responsibility of the department "Group Trucks Operations". The distribution process (the relations between the assemblers and distributors) is managed by the department "Group Trucks Sales and Marketing."
- Insert Figure 6. The cases reported in the Volvo Group as our framework -
Finally, in our case study, it is possible to relate the concept of entanglement based on the organizational work in sociology (Baroncelli and Froehlicher, 1997): an organizational structure consists of a tangle of forms of organizations, such as market, hierarchy and network. By studying the structure of Vivendi for ten years, Assens and Baroncelli (2007) show that there is no specific form of organization to describe the structure of Vivendi but rather several structures and multiple configurations. The authors observed in the Vivendi group a tangle of several specific coordination mechanisms (mutual adjustment by trust, the standardization of rules and price negotiation) and control (contract enforcement, obedience to authority and respect for conventions). According to these authors, the three typical regulatory mechanisms (market, hierarchy and network) are not exclusive terms, but combine in an original way. "In these circumstances, holding a sustainable competitive advantage requires a leader to be able to balance action logic sometimes deemed incompatible, combining in a harmonious and balanced way, different modes of coordination based on negotiation, authority, contracts, trust agreements, procedures" (Assens and Baroncelli, 2007, p. 49). Our empirical results reflect this organizational entanglement; therefore, we complete Proposition 1 with two additional propositions.

Proposition 1a: The global factory comprises intra- and inter-organizational relations that combine different coordination mechanisms such as market, hierarchy and network. These relations can be characterized by contractual or equipped relations according to the investment in the relationship and the presence or absence of common resources.

Proposition 1b: There is no standard configuration of a global factory but several configurations that include the sustainable competitive advantage that is required for a leader to reconcile the logic of different actions whose combine in a harmonious and balanced way, different modes of coordination based on negotiation, contracts, authority and procedures.

Furthermore, considering the global factory as a network firm encourages the belief that there is a deliberate choice on the part of the company to establish itself this way. However, our empirical observations suggested that this configuration was not actually chosen at the beginning but rather emerges from the response that the Volvo Group has received from new customers in unserved markets. The network firm structure is a result of the Volvo Group’s response to business opportunities as stated in previous studies (Buckley and Ghauri, 2004; Buckley, 2007, 2009a, 2009b). Therefore, we formulate Proposition 2.

Proposition 2: The choice of establishing a global factory form does not appear to be a deliberate strategy but rather emerges as an answer to globalization and localization pressures.

This unintended choice to configure its international production system as a global factory/ network firm raises many questions. If, according to the authors, the choice to establish a production system is deliberate, it exploits a worldwide flexible production system (Buckley, 2007). This choice does not seem to be the vision of the managers of the Volvo Group’s global factory. This choice also does not seem to be the current overall strategy regarding the structure of the Volvo Group’s global production system. Regarding our recent interviews with one member of the global strategy CKD department, the management of the global factory does not occur in the entire system but rather according to the specificity of the country where there is a market opportunity. We thus formulate Proposition 2a. 
Proposition 2a: The attention of the global factory managers appears to focus more on business opportunities rather than global coherence of their international production system.
Moreover, the choice of entry mode and the cases where the Volvo Group wants to position itself to respond to a market opportunity is not reflected in terms of its effective control but is related more to the environmental and governmental constraints of the host country. The choice of global factory is more dependent on local country regulations concerning trade barriers than the costs of coordination that are required by market (transaction costs), hierarchy (structure costs) and network (coordination costs) mechanisms. The case of a new industrial project with a country with a market opportunity was described to us in an interview following the action research. According to the interviews, the choice of scenario depends on government regulations, not transaction costs, coordination or structure that will lead to the development of a particular case, as described in Figure 6. We formulate a second proposition (2b) to complete Proposition 2.

Proposition 2b: The choice of business model (scenario) that responds to a new business opportunity is not made because of the governance relations in terms of coordination costs (market, hierarchy or network) but because of the government regulations of the countries.

Conclusion
As part of our action research of Renault Trucks, a subsidiary of the Volvo Group, we were able to incorporate a specific organizational form of global factory. Through the mobilization of the literature on the theoretical concepts that relate to this type of organization as well as our empirical results, we sought to improve our understanding of organizational issues in the global factory. We have developed several theoretical and practical proposals concerning the global factory’s architecture. To operationalize and actualize the knowledge produced (Argyris, 1993), we developed some prescriptive propositions to offer practitioners who wish to establish this type of organization.
This research has led to several contributions to the theory of the network firm, particularly on our understanding of the layout of the global factory as a specific organizational form of network firm. In addition, our research methodology is based on the dysfunctions encountered by corporate stakeholders that have a willingness to co-construct an optimal organization. This methodology favored the implementation of a new way to organize the Volvo Group’s Renault Trucks, which had begun a global reorganization of their business and processes at the beginning of our investigation. Our work is not without limits. As part of this research, we based our discussion primarily on the actors in the lead firm, not within partners. In addition, our results represent mainly the vision of the lead firm in the global factory, not the visions of the entities that are part of the network. Finally, we elaborated propositions concerning the global factory from a single case: the Volvo Group’s Renault Trucks. To continue this research and to allow comparisons of our model, it would be interesting to extend these results to other sectors with the existence of network-firm, such as the automotive, aviation (e.g., Toyota, Renault, Airbus), textile (e.g., Nike, Benetton) and electronics (e.g., Intel, Dell) industries (Baudry and Chassagnon, 2012).
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Figure 1. The global factory (adapted from Buckley and Ghauri, 2004: 89)
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Figure 2. Global factory as a specific organizational form of network firm.
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Figure 3. The geographical dispersion of the global factory.
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Figure 4. Dysfunctional analysis of 29 interviews
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Table 1. The location of the countries according to their scenario 
	Scenario
	Localisation

	Case 1
	South Africa

	Case 2
	Tunisia / Iran / Uruguay / Kenya

	Case 3
	India / China

	Case 4
	Iraq / Malaysia

	Case 5
	Marocco 

	Case 6
	Saudi Arabia 

	Case 7
	Taiwan 

	Case 8
	No localisation but possible 

	Case 9
	Argentina

	Case 10
	Russia


La coordination des relations intra- et inter-organisationnelles au sein de l’usine mondiale : le cas Renault Trucks (groupe Volvo)
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Figure 5. The configurations of the Global Factory of the Volvo Group 

Figure 6. The configurations of the Global Factory of the Volvo Group
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