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Abstract
The globalisation of manufacturing activities has led to the emergence of internationally dispersed manufacturing plants. Coordination of such networks
is a complex task and entails several management challenges. The purpose of
this paper is to increase the understanding regarding the coordination issues
and how they could be managed in IMN environment. Using a multiple case
study approach, data from three multi-plant manufacturing businesses were
collected and analysed. The results include discussions on coordination aspects such as autonomy and mechanisms to conduct coordination. Furthermore, a model for assigning autonomy level to the plant in an IMN is suggested as well as mechanisms to conduct the coordination work.
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1. Introduction
The internationalisation of business is indisputable [1]. During the last decades,
many companies have expanded their manufacturing network on a global scale,
either organically or through acquisitions [2]. In 2013 only, foreign affiliates of
multinational corporations (MNCs), employed 71 million people and showed
$35 trillion in sales and $97 trillion in assets [3]. The globalisation of manufacturing activities has led to the emergence of internationally dispersed manufacturing plants, a phenomenon termed an “international manufacturing network
(IMN)” within the literature. An IMN is an intrafirm network of internationally
dispersed factories with matrix connections, in which the individual factories afDOI: 10.4236/ajibm.2018.86107
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fect each other and cannot be managed in isolation [4] [5]. As opposed to a supply chain that includes several plants and several companies, an IMN includes
multiple plants within a single organisation [6].
In the course of the aforementioned trend, the focus in production/operation
management research (P/OM) has moved from plant management to managing
a network of geographically dispersed plants (see e.g. Colotla, Shi, and Gregory
2003; Cheng and Johansen 2014; Rudberg and West 2008). Consequently, different facets of IMN management have emerged. Examples include plant roles
and the locations of production plants [5] [7] [8], network topologies [9], studies
on IMNs from an strategic perspective [10] [11], balancing the configuration
and coordination of manufacturing networks [12], learning and distribution
processes within manufacturing networks [13].
Similar to any other operating system, management of an IMN includes two
distinguished types of decisions: 1) decisions regarding its configuration and 2)
decision regarding its coordination [14]. The decisions concerning “configuration” address structural decisions to design a network, and those related to “coordination” address infrastructural links among plants [15]. Maritan, Brush [16]
conclude that for strategic management of an IMN, it is insufficient to only understand the strategic role of each plant within a network. Cheng [17] demonstrates that organizations that outperform their competitors tend to better coordinate their existing interdependence. A proficient coordination among IMN’s
plants improves cost, delivery performance, and learning ability in a network
[18].
Coordination itself is not a new research topic. It is an interdisciplinary field
of research that has been studied in diverse context such as computer science,
organization theory, operations research, economics, and psychology [19].
However, within IMN-related literature, coordination is one of a few under-investigated topics/issues [1]. Apart from the research of a few scholars in
IMN management area (e.g. [2] [12] [20] [21] [22]), studies have seldom addressed the coordination of manufacturing specifically.
Nevertheless, studying coordination, due to the need for interdisciplinary
teams of specialists and distributed operations [23] and being one of the two
main issues concerning the management of manufacturing networks [22], is significant. In fact, since configuration and coordination aspects are closely related
[24], even a successful configuration of an IMN is dependent on its coordination. Kinkel and Maloca [25] show that underestimated coordination needs are
among the top five reasons for a site’s being back sourced. A proficient coordination that includes the establishment of procedures to link or integrate factories
in a network is necessary in order to orchestrate the plants of an IMN to achieve
the strategic objectives of a business of a manufacturing network (Cheng et al.,
2011).
Three streams of studies on IMN coordination are identified as: 1) the introduction of practices related to IMN coordination, 2) the transfer of production
DOI: 10.4236/ajibm.2018.86107
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technologies and knowledge, and 3) the optimisation of physical distribution [1].
In a multi-plant context, both knowledge transfer and coordination of physical
have been sufficiently studied (see e.g. [26]-[31]). Nevertheless, the body of
knowledge in global manufacturing still lacks documented cases of good practice
on how international manufacturing companies should be managed and coordinated [22] [32]. Studying such practices will allow understanding of current
issues and the used concepts and methods. Consequently, the purpose of this
paper is to increase the understanding regarding the coordination and how it is
conducted in IMN environment by investigating three industrial practices. This
was pursued in line with the following research question. “How is IMN coordination conducted and realised in the operation network of MNCs?” Studying the
industrial practice on IMN coordination can provide useful insight to expand
the currently limited IMN coordination theories.
This research is based on a qualitative multiple case study method [33]. The
literature review is founded in the fields of global manufacturing in particular
IMN management. The case studies are descriptive in nature [33], with data being collected during various periods for each case. The structure of the article is
as follows. First, a review of related literature on IMNs and their coordination is
provided. Then, the research method and data collection method are explained
followed by the findings from the cases studies. Next, discussions on coordination issue and suggested mechanisms are provided. The final section concludes
the paper and highlights future research possibilities.
The contribution of this research is bilateral. First, to contribute to the existing theories, a short summary of theories on IMN management and coordination was provided. Then, the coordination practices of three MNCs and the
autonomy of plants in those companies were explored. Studying the coordination practices in other companies allows practitioners to rethink and improve
their network coordination. A model was presented in this regard in which three
classes were introduced in regards to the coordination role of a plant in an IMN.
Besides, mechanisms were introduced that are needed to conduct the coordination work.

2. Literature Review
2.1. Management of International Manufacturing Networks
Traditionally, research on P/OM has concentrated on individual, isolated production plants [34]. While structural decisions manage the physical layout of the
resources in a plant [35], infrastructural decisions deal with activities that take
place within the plant [36]. Owing to the explosive growth in international trade
and appearance of dispersed operations [21], there was a new wave of studies
regarding the management of IMNs (see e.g. [4] [15] [22] [24]). By reviewing
107 articles from 41 journals, Cheng, Farooq [1] provide a thorough analysis of
the development of research on IMNs. They classify network-level literature
around IMN management into two main categories: 1) configuration aspect that
DOI: 10.4236/ajibm.2018.86107
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relates to plant roles and location criteria, such as the placement and number of
plants for each activity in a network and 2) coordination aspect which deals with
questions on how to organise, link, and integrate linked activities in plants [15]
[37].
The configuration aspect of IMN management covers two structural decision
areas: 1) the geographical location of plants and the inter-facility allocation of
production resources, and 2) the strategic roles of the plants in the network [12].
Regarding the role of a plant in an IMN, Ferdows [8] assigned six strategic roles
to plants in an IMN, based on two criteria: 1) the primary reason for establishing
a plant, and 2) the competence scope of a plant [8]. In another study, Schmenner
[38] identified four generic strategies with regard to the structure of an IMN: 1)

product plants with plant focusing on certain products, 2) process plants where
each plant is responsible for part of the overall production process, 3) market
area plants in which plants produce multiple products to serve a particular region, and finally 4) general purpose plants that include plants with responsibility
for products, process and market.

2.2. Coordination in International Manufacturing Networks
Coordination is defined as ‘the process of managing dependencies among activities’ [19]. Literature around coordination spans a wide context among them
computer science, organization theory, operations research, economics, and
psychology [19]. Cheng [17] studied 127 research units from 33 organizations to
investigate the implications of interdependence on coordination and its effect on
organizational performance. Not surprisingly, their results indicated that interdependence not only relates significantly to coordination, but it also moderates
the relationships between coordination and performance of an organization
[17].
The emergence of dispersed manufacturing as multi-plant complex systems
seeded the study of coordination in IMN context. Within an IMN, there are two
types of flows i.e. physical, such as products and material flows, or non-physical,
such as information and knowledge flows [39]. Coordination of interactions
among the plants of an IMN allows full exploitation of network advantages [40].
It reduces costs and enhances the effectiveness of a network, while preserving
some diversity in products and in the location of manufacturing ([18] p. 83).
Two main infrastructural issues in coordination are: 1) autonomy of production
plants and network governance and 2) management of flows among the plants
[15] [41].
The autonomy issue concerns institutional rules on the two aspects of centralisation and standardisation. Feldmann [20] defines the centralisation of decision-making as the distribution of decision-making authority for manufacturing
decisions and divides decision-making strategies into: centralised at the headquarters, decentralised at the plant level, and integrated between the headquarters and local plants [42].
DOI: 10.4236/ajibm.2018.86107
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In an early study, Mascaren has [43], by analysing the relationships and increasing manufacturing interdependence in 25 multinational companies, suggested four coordination modes i.e. impersonal methods, system-sensitivity,
compensation system, and personal communication. In another study, Mintzberg [44] introduces three methods for coordination in inter-firm type of organisation: direct supervision, standardisation and mutual adjustment.
As previously mentioned, prior research does not reflect much about coordination of IMNs. One exception is the research of Rudberg and West [22], who
present a coordination model developed originally at Ericsson Radio System.
They examined how recent research on manufacturing networks was incorporated in their global operation strategy. The model provides tools for transforming a global operation strategy into a set of guidelines and directives for management. It includes three main elements: 1) the model factory (plant), which is
regarded as a virtual factory that establishes a framework for the design and operation of plants in the network, 2) the network organisation, which includes
plants with certain responsibilities to the company as a whole, and to the other
plants in the IMN, in the form of master or clone plants1, and 3) the competence
groups, which are groups that revise and update the standards of manufacturing
[22]. Rudberg and West [22] provide a good starting point to understand the key
areas of coordination. However, regarding the autonomy of plants, their model
does not go beyond the “master-clone” concept. Neither does their model discuss exact mechanisms to be conducted within their proposed framework. Nevertheless, in order to consistently manage the cooperation between the plants in
an IMN, coordination mechanisms need to be set in place ([2] p. 11).

2.3. Existing Coordination Literature
The previous studies on IMN management have had a great emphasis on the
strategy-related areas [45]. In this area, the long term fortune of operations
through the achievement of unique competitive advantages has been thoroughly
studied [11] [46] [47] [48] [49]. Furthermore, literature around the configuration aspect of IMN management provides a rich domain of studies on number
and role of the plants in a network of operations [5] [8] [50].
However, in comparison to the other aspects of IMN management, literature
around coordination of IMNs has still great potential to get improved. Some of
challenging areas in regard to the coordination of an IMN are: establishing an
autonomy balance among the network plants, transferring the culture and core
values of a company to the network plants, exchange of information and
knowledge among the plants of an IMN, and re-organisation and re-allocation
of the resources [32]. Regarding the management of physical flows within a
network of plants, different approaches are suggested for optimised production
and distribution of a manufacturing and distribution network (See e.g. [26]
The “master-clone”, or alternatively called “core and hub” concept, refers to a classification of
plants into two main categories with different levels of autonomy on transfer of production
know-how.
1
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[27]). Therefore, in this study, we tried to focus on the less studied aspect of coordination i.e. coordination of non-physical flows in an IMN.

3. Research Methodology
3.1. Research Approach
The purpose of this paper is to increase the understanding regarding IMN coordination by studying three industrial practices. We chose case study approach as
it allowed investigating rich, empirical description of particular instances of the
phenomenon (coordination in this case), based on a variety of data sources [33]
[51]. Furthermore, since case studies are typically carried out in close interaction
with practitioners, they represent a methodology that is ideally suited to studying managerially relevant issues [52]. To increase the quality of emergent theory
[53] and the explanatory power of the data collection process ([54] p. 172]), a
multiple setting was selected.
The research was conducted in a multi-plant intra-firm (single ownership)
setting (IMN context). The data were collected from the plants that produced
discrete components for automotive and construction equipment sector. All of
the companies were headquartered in Sweden. Therefore the interviews took
place mainly at those premises. That said, three participants from a company’s
plant in Brazil and two from a plant in Germany were involved in the data collection phase.

3.2. Case Selection
Three case companies (A, B, and C) were selected for analysis (see Table 1), each
representing a case (also labelled A, B, and C). The criteria for choosing the
companies were: 1) to be in an international multi-plant setting under a single
company ownership (IMN context) and 2) to have a relevant history of performing coordination activities between their plants (hereby set to be more than
ten years) and 3) to grant the possibility to access to in-depth data from relevant
people and documents regarding coordination in those organisations.
The selected companies fulfilled all of the mentioned criteria. Furthermore, as
recommended by Pettigrew [55] the cases were chosen from diverse types
(hereby from centralisation and plant strategy point of view) to achieve a wider
domain of data. The respondents were informed in advance about the scope of
the study and the interviews.

3.3. Data Collection and Analysis
The data collection involved multiple rounds of participation, interviews, and
document studies over various periods for each case company. The data collection took about nine months for Company A, six months for Company B, and
three months for Company C. This was because the authors of this paper was, to
various degrees, employed, or engaged in Company A and Company B. This
provided an opportunity to gather richer data in those companies and therefore,
DOI: 10.4236/ajibm.2018.86107
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Table 1. Key characteristics of the case companies.
Company

Company A

Company B

Company C

Size (employees)

Ca. 1200

Ca. 40,000

Ca. 15,000

Industry sector

Automotive,
mining, etc.

Automotive

Mining and construction

Diverse

Commercial vehicles Construction equipment

Product

High

Medium

High

Product variety

Medium

High

High

Process complexity

11 plants,

15 plants,

17 plants,

Manufacturing footprint

6 countries

7 countries

10 countries

data collection took intentionally a longer time in these companies.
Data was collected through three sources. First, workshops were conducted in
order to grasp a general picture of IMN coordination in each case, as well as to
anchor the related theories. Second, semi-structured interviews were conducted
with two to three senior managers in each company, such as the head of a business unit, head of global industrial development, global supply chain manager,
plant manager, and network quality and environment manager. The purpose of
the interviews was to obtain in-depth insight into how coordination was perceived and implemented at those companies. The interview questions revolved
around: 1) the plants’ autonomy and the centralisation policy, 2) transfer of
knowledge, and the specific production system (XPS2) [56] of a company, 3) resources assignment to coordination activities, and 4) coordination routines. The
third source for the data collection was archival data that allowed triangulation
of data [57].
The large data set was initially described per case to obtain a holistic view of
each IMN and its coordination. Then, the data were reduced into case reports
that were anchored to the case companies in order to obtain their verification
and feedback. Finally, the data were analysed in a cross-case analysis by addressing similarities and differences between the coordination methods in each
case [53].

4. Case Study Results
4.1. Case Company A: The Global Contract Manufacturer
This company was a global contract manufacturer headquartered in Sweden. It
produced a wide range of products in automotive, mining, and construction and
was also involved in the telecommunications and general industry. Since its establishment in 1982, the network of this company grew from a single plant to 11
plants in six countries. The IMN of the company was relatively new, and most of
its plants were established after 2010. Figure 1 provides an overview on the IMN
XPS is a tailored corporate-wide improvement program and operation performance model that reflects the management philosophy of a company.
2
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Figure 1. Overview of the IMN of Company A. The figure is drawn by the authors of this
paper with the data source coming from the analysis of collected data in this study.

including: number of plants, the established year, geographical location, and focus.
With regard to autonomy, there was no documented model on the responsibility span of a plant with regard to network activities. The plants adopted varying roles and, therefore, had different levels of decision autonomy, depending on
the projects they were involved in. For instance, a plant that was acquired in
2008 in Sweden produced a strategic product and had the highest competence
level in the network for that specific component. This plant supported a plant in
Brazil that was established later in 2012 regarding the production of the same
product. However, owing to a lack of clarity regarding the autonomy level of the
plants, the expectations in a project were not met that led to irreparable loss for
the company. In an interview, the plant manager of the Chinese plant and the
global quality and environment (Q & E) manager working at the headquarters
emphasised on the need for having clear definition and introduction of responsibilities for plants as they interact. They stressed the significance of transparency on what is being handled centrally and what is being handled locally in the
subsidiary plants.
Since Company A had expanded considerably during the last decade, several
plants were added to the network in a relatively short period. This resulted in
multiple ‘micro cultures’ in the company derived from the culture of the location
or from former organisations. For instance, three plants (in Sweden and Germany and Brazil) that recently joined the network had different (and sometimes
conflicting) cultures compared with that of the parent company. That being said,
some global customers placed orders on multiple plants in different countries at
the same time. In this regard, the global Q & E manager mentioned, “it is sig-

nificant to ensure that customers get somewhat the same level of quality, service,
and delivery performance from all of the plants”.
Concerning the coordination of non-physical flows, the company did not have
a specific system for their coordinating. Having said that, the intranet of the
DOI: 10.4236/ajibm.2018.86107
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company had gone through major changes, with the aim of “…making the stan-

dards and working methods more universal, available and usable for the plants”,
as mentioned by the global quality coordinator. In addition, instructions have
been prepared for the plants, and they have been informed about the latest
global and local news. A database of ongoing projects and the status of each had
been also created. In addition, a number of cross-plant teams were formed, focusing on critical competence areas, such as heat treatment, gear cutting processes, and project management. The manager of the Chinese plant referred to
the need for continuous communication between the subsidiary plants and the
central management, as well as communication among subsidiaries in order to
stay informed about the latest developments in the network. He also stressed the
importance of the transfer of the culture, core values, and XPS. The company’s
XPS was coordinated by a central team at the headquarters, as well as local responsible persons at all plants. Monthly virtual meetings with quality managers
of all of sites were held. The agenda covered issues on the quality within the
network, the performance of each site, trends, and best practices. Apart from
these virtual meetings, a physical meeting was also held annually.

4.2. Case Company B: The Global Truck Manufacturer
Company B was among the top five leading companies in the world within its
product segment, with more than a century of manufacturing experience. The
company was headquartered in Sweden and had 15 plants in seven countries
across Europe and South America, employing approximately 40,000 people. The
network of the company was quite mature, with most of its plants being established between 1950 and 2000 (see Figure 2). The Company B’s network included plants with different focuses that produced sub-systems of the end product, which were then assembled at certain plants.
The company had a centralisation ambition, in the sense that they tried to
have multiple steps in the value chain, R & D, purchasing, and market activities
as geographically close to the headquarters as possible. Nevertheless, in order to
have access to various global markets, the manufacturing network was built in a
handful of end-product assembly plants around the world. With regard to the
autonomy of the plants, some plants had specific manufacturing processes
linked to the product they produce (e.g. casting, welding, and painting). However, in general, most of the plants shared an interest in manufacturing processes
that were relevant to multiple products (e.g. machining, heat treatment, and assembly). For the first type of manufacturing process, the relevant sites could be
relatively autonomous in terms of specific process development. For the second,
and more general type of processes, each plant had process engineers and a centrally staffed organisation with process experts who benchmarked the plants
based on the best-practice plant in the network. Hence, the coordination ambitions needed to be realised by network-organised competence groups that shared
requirements, experiences, and solutions from the network plants. Those
DOI: 10.4236/ajibm.2018.86107
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Figure 2. Overview of the IMN of Company B. The figure is drawn by the authors of this
paper with the data source coming from the analysis of collected data in this study.

groups were coordinated by a centralised group of staff for industrial development at the headquarters. The coordination of specific manufacturing process
development allowed for pilot implementations of new manufacturing processes
to be jointly tested and monitored, equipment suppliers to be evaluated, and investment budgets to be discussed at several sites simultaneously.
The company also had a well-established centralised organisation within its
headquarters that coordinated the work related to XPS and its continuous improvement. The company had a standardised process to develop its XPS. The
XPS-related central organisation led the production system development process
and coordinated pilot implementations of new working processes at different
plants, together with sub-groups and steering groups from each plant. The same
organisation also held a wider role of coordinating organisation standards and
the continuous improvement of processes.
Among Company B’s process-focused plants, where different plants supplied
to other sites internally, there was strong coordination in the order-to-delivery
process during operations. Sourcing, production planning, and inventory planning were centralised via common infrastructural platforms. The final assembly
was, to some extent, done in different markets. Hence, at the final product level,
there was a coordination among the assembly plants to level and synchronise
production volumes between assembly sites in different markets.
In addition, Company B built its knowledge capital on key central IT systems
used to share and document standards, pilot implementations, and shared experiences.

4.3. Case Company C: The Global Construction Equipment OEM
Company C was a multinational company headquartered in central Europe that
designed and manufactured equipment for construction and related industries,
with about 15,000 employees. The company’s global footprint included 17 plants
in 10 countries worldwide, including Europe, Asia, North America, and South
DOI: 10.4236/ajibm.2018.86107
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America. The first plant of the company was established in 1832 in Sweden.
Since then, the company grew its network, with the majority of the plants focusing on specific markets (Figure 3).
With regard to autonomy, Company C’s headquarters had full control over
large investments. Each end-product in the company was designed at a specific
site and produced in several plants with related competences (core and hub
concept). In terms of how production was developed, the ‘core’ plants (not necessarily the headquarters) gave instructions on the manufacturing processes and
the intended production system for that product. The hub plants could not develop products. Nonetheless, they could do continuous improvement processes
in their sites.
In terms of XPS coordination, tools and concepts was developed centrally.
However, the implementation of XPS was up to each plant. The central XPS development organisation included five people who were connected to the local
organisation in each plant to implement and further develop the company’s XPS.
Company C conducted a long-term project to identify the competence networks within the larger manufacturing network, with the goal of identifying specific production methods and technologies (e.g. welding, painting, maintenance)
as well as the experts in each plant in each area. Thus, it was clear which plant
was a core plant i.e. the plant that conducted development projects (both product and production development) where the production systems for certain
products were initially designed and developed. The core-hub plant
sub-networks on common areas met virtually once per month. The director of
global manufacturing technology noted that “… the core plants explain the most
recent product changes and the related production systems to the hub plants”.
He mentioned sub-networks met physically approximately once per year, or

Figure 3. Overview of the IMN of Company C. The figure is drawn by the authors of this
paper with the data source coming from the analysis of collected data in this study.
DOI: 10.4236/ajibm.2018.86107
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when a new generation of a specific product was introduced. The director also
referred to the risks of not having transparency in communication, adding “…

each plant may try to boastfully present its achievements that prevents real
problems to surface and impedes discussing the more relevant challenges and
solutions during common meetings”.

5. Analysis and Discussion
Based on the three industrial cases and their corresponding case reports, the
dataset on coordination practices were analysed in relation to key issues of coordination such as discussions on the autonomy/centralisation aspect and conducted mechanisms in order to conduct coordination.

5.1. Autonomy, Centralisation, and Coordination Responsibility
The companies were aware of the significance of coordinating their IMNs. Each
company had therefore ongoing coordination activities with unique approach
due to its context. Company A for example that had transformed from a few
plants to an international network of plants, did not have a clear routine or a
documented model regarding of its centralisation policy. In contrast, companies
B and C had already classified their plants into “core” or “hub” plants that had a
“sender” and “receiver” role the transfer of a certain type of knowledge respectively.
One general finding, in line with the results of Cheng [17], was that the more
interdependencies in an IMN, the more the need for coordination. Also, the type
of interdependencies affected the coordination itself in the sense that the more
process plant in the network, the more the need for coordination of the physical
flows. In contrary, the increase in the number of other type of plants in the network demanded better coordination of the non-physical flows.
According to the data from the cases, two main streams of knowledge flows
that were coordinated within those IMNs were: 1) the knowledge regarding the
culture and XPS of a company and 2) the production know-how. As illustrated
in Figure 4(a), four strategies could be hypothetically assumed regarding how
centralised/decentralised the coordination of XPS and production know-how is
conducted. Those strategies and the general positioning of three cases are depicted in Figure 4(a) and Figure 4(b), respectively. For example the upper-right
quadrant represents a situation where XPS and the production know-how are
centrally coordinated. In other words, the central management is more involved
in XPS coordination as well as coordination of production know-how.
Those strategies come with inherent advantages and disadvantages. Based on
the findings of the performed interviews in this study, a centralised approach
consumes more resources from the CMT that usually have high cost. This makes
a centralised coordination a costly solution. For instance, Company B with ambitions for a more centralised coordination was recently challenged by market
developments and a need for a global network of end-product plants. However,
DOI: 10.4236/ajibm.2018.86107
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(a)

(b)

Figure 4. Centralization of XPS and production know-how. The figure is drawn by the
authors of this paper with the data source coming from the analysis of collected data in
this study.(a) Hypothetical strategies; (b) Case positioning.

the task congestion regarding the coordination of those plants in the CMT made
their coordination work a costly activity. On the other hand, a centralised coordination is prone to lesser risk as it relies on the contribution of headquarters
that are usually more experienced and have usually better understanding of a
company’s culture. Besides, a centralised structure expedites the decision-making
process [58], while providing more control than in a decentralised coordination.
Our results do not include enough evidence about the long-term consequence
of either of the above-mentioned approaches. Nor does it claim that reality fits
perfectly into one of the explained strategies. In fact, centralisation policy is
based upon a spectrum of centralised versus decentralised structures on a multitude of decision areas [59] [60]. The evolution of an IMN [21] and the changing role of the plants [61] demands more dynamic models to assign the right decision-making power in an IMN. As observed in the findings of this study, in
practice, each plant in an IMN, due to factors such as location, competence level,
distance from the headquarters, and home country culture, may have a unique
autonomy level (see Figure 5).
Despite the emphasis on the need for clear guidelines on how autonomy is assigned in a network [12], this matter has not been sufficiently addressed. In contrast to the configurational roles of the plants of an IMN that been studied in
several studies (see e.g. Ferdows, 1997), the role of the plants in an IMN in regard to their coordinative role has not received enough attention. Based on the
analysis of the findings of the cases, three patterns could be identified regarding
the autonomy of plants in coordination activities here by labelled as: Class A,
Class B, and Class C plants (see Figure 6).
Class A plants: are the ones that lead the coordination activities and have full
degree of autonomy. Plants in this class usually have both dedicated and flexible
DOI: 10.4236/ajibm.2018.86107
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Figure 5. The variation of autonomy level in plants of an IMN. The figure is drawn by the
authors of this paper with the data source coming from the analysis of collected data in
this study.

Figure 6. Three classes of plants in an IMN with regard to network coordination. The
figure is drawn by the authors of this paper with the data source coming from the analysis
of collected data in this study.

resources for coordination activities. They take the main responsibility of supporting other plants in network-level projects. In addition, they ensure effective
production development by being actively involved in managing projects and
transferring the knowledge with regard to both XPS and production know-how.
According to the data, all the plants in the three companies that could certify as
Class A plants had the configurational role of lead. Apparently, in practice, it
should be specifically mentioned in what specific ‘area’ a plant is a lead factory
(configurational role) or a Class A plant (coordinative role).
Class B plants: play a supporting role and assist plants in Class A to perform
coordination activities. According to the data, plants that could be placed in this
class had obtained considerable knowledge in production and maintenance, as
well as in market and supply chain activities and could be considered in the
same level as Ferdows’s (1997) contributor or source plants. Class B plants coordination role is to assist Class A plants in development projects at other Class B
plants or class C plants. Their contribution to coordination activities becomes
more crucial when Class A plants are involved in several projects simultaneously. Apart from freeing up time for resources at Class A, the support from
class B plants in such situations therefore decreases coordination costs by fairly
economic expert resources to the project. In Company A for instance, a plant in
Latvia contributed to a project at a production unit in Brazil by assigning speDOI: 10.4236/ajibm.2018.86107
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cific process experts to the project that was coordinated centrally from the
headquarters. Similarly, in Company B, a plant in Brazil gained considerable
knowledge on XPS of the company, could be used as back up in XPS coordination.
Class C plants: have a minor role in coordination activities and their role is
only limited to following coordination activities. Class C plants competence level
is at the lowest level and thereby place in the same grade as server and offshore
plants. Since plants in this class play an important role in the expansion of an
IMN, they need to increase their absorptive capacity [62] when receiving
knowledge from class A and B plants. An example of such plant was a recently
established plant of Company A in China that received support from the headquarters to implement its XPS, improve its business, and develop its production
plant. Another example was a plant of Company C in USA that had a server role
and received a lot of knowledge from a lead plant in Sweden regarding both
production know-how and XPS of the company.

5.2. Mechanisms for IMN Coordination
Once there are rules on place, to conduct the coordination work and manage the
interdependencies among plants in an IMN, mechanisms needed to get implemented [2]. A mechanism for coordination is any tool for achieving integration
among different units of an organisation [63]. Among the suggested mechanisms for coordination of an organisation are programming the behaviour [43],
communication and socialisation [63]. Their proposed mechanisms include both
information (communication) as well as behavioural change that is a result of
learning [64]. Also, Mascaren has [43] refers to mutual adjustment as a coordination method. Furthermore, shaping and grouping the organisation,
cross-departmental relations, planning, and budgeting have been also listed as
coordination mechanisms that are preparatory work for the actual coordination
work [63].
Based on the findings of this study and the previous studies regarding the requirements of coordination activities, three coordination mechanisms were
postulated (see Figure 7).
1) Dissemination3: to continuously feed an IMN’s plants with relevant information. Research has been done on the type, quality, and tools of headquarter-subsidiary information exchange [65] [66] and its effect on the evolution of a
subsidiary plant [67]. Examples of the types of information that need to be circulated within the network are the latest developments in the network and its
management principals, recent technological developments, market trends, operational outputs, changes in the organisation, success stories, and best practices.
Dissemination of information in the IMN of all cases were mainly realised
through informal communications or through IT solutions in the form of intranet of the company, direct emails, newsletters, and etc. Company A for example
The term “disseminate” in this thesis is used consciously instead of the term “inform” in order to
imply a directional spread of information i.e. information that involves motivation and progression.
3
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Figure 7. Suggested mechanisms for IMN coordination. The figure is drawn by the authors of this paper with the data source coming from the analysis of collected data in this
study.

had become aware of the significance of such mechanism and began to improve
their intranet in order to disseminate the relevant information to their IMN
plants.
2) Transfer: an effective and efficient method for transferring knowledge
among the plants within an IMN regarding production know-how as well as a
company’s XPS. Apparently, identification of the knowledge gaps in the overall
network and its constituent plants are a prerequisite for this mechanism. For
example company C had started a long-term project in order to identify the
available knowledge and competence in their network. The knowledge discussed
here is the tacit type of knowledge and therefore its transfer happens through
physical meetings rather than virtual communication.
3) Synchronise: a mechanism that allows analysing the consequences of different changes within an IMN. Such a mechanism is required to adjust the network especially the mutually interdependent resources as a result of changes in
the network. For instance, the developed production processes in a plant of
company B in Sweden affected the plants that had that specific process.
Hereby, we put a distinction between dissemination and transfer mechanisms.
Dissemination refers to spreading and circulating information within an IMN
whereas the purpose of the latter is the inter-plant transfer of knowledge including production know-how and XPS of a company. Such a differentiation is essential due to the inherent difference between information and knowledge [28].
Information is data that has been given meaning by way of relational connection
while knowledge is the appropriate collection of information, such that its intent
is to be useful and applicable [68].
The chief financial officer (CFO) of Company A emphasised on recurrent use
of information mechanisms and added that “sometimes a key account manager

not having a simple piece of information, which could have been shared either
DOI: 10.4236/ajibm.2018.86107
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formally or informally, may deprive our company of a great opportunity”. In
addition, as the ability inter-plant transfer of knowledge within an organizational has been mentioned as a main reason for the existence of MNCs [69],
there is always a need for a continuous transfer of knowledge between plants
within the IMN.
Finally, synchronisation mechanism is required to provide useful input to
configuration of a network. Continuous investigation of the changes to the plant
along with their effect on the network seems to be necessary. The after-effect of
the synchronisation mechanism could be reallocation of production resources
such as people and production equipment and change in the products in the
plants of a network.

6. Conclusions
The purpose of this study was to increase the understanding regarding IMN coordination and how it is practiced in IMN environment. The results of this research include a review of coordination practice from three global manufacturing companies. Further analysis of the results led to proposal of two models on
autonomy categorisation of plants in an IMN as well as introduction of three
mechanisms for conducting the coordination activities in an IMN.
Nonetheless, the findings of this study are derived from three industrial cases
and therefore of limited generalizability. The application of the developed models and theories must be taken with much care. As for future research, the following is recommended:
1) To investigate the rationale behind different centralisation policies and
their consequences on coordination routines, and vice versa;
2) To study the capabilities derived from conducting the coordination mechanisms and implementing their right combination to achieve desired capabilities;
3) To consolidate the models developed here and existing theories to develop
a comprehensive IMN coordination framework.
Based on the findings of this study, in order to manage better the IMNs, the
managers of MNCs that operate a disperse network of operation should design
and communicate the right autonomy to the plants and effectively transfer the
required knowledge in their network. Sophisticated models are required for systematic coordination of IMNs. Future research on IMN coordination in a wider
range of plants and a higher number of cases can enable this by testing the current methods and expanding them.

References

DOI: 10.4236/ajibm.2018.86107

[1]

Cheng, Y., Farooq, S. and Johansen, J. (2015) International Manufacturing Network: Past, Present, and Future. International Journal of Operations & Production
Management, 35, 392-429. https://doi.org/10.1108/IJOPM-03-2013-0146

[2]

Friedli, T., Mundt, A. and Thomas, S. (2014) Strategic Management of Global
Manufacturing Networks. Springer, New York, Vol. 10, 978-983.

[3]

UNCTAD (2014) World Investment Report 2014: Investing in the SDGs—An Ac1619

American Journal of Industrial and Business Management

F. Norouzilame, M. Wiktorsson
tion Plan. United Nations, Geneva.
http://unctad.org/en/pages/PublicationWebflyer.aspx?publica-tionid=937
[4]

Shi, Y. and Gregory, M. (1998) International Manufacturing Networks—To Develop Global Competitive Capabilities. Journal of Operations Management, 16,
195-214. https://doi.org/10.1016/S0272-6963(97)00038-7

[5]

Feldmann, A. and Olhager, J. (2013) Plant Roles: Site Competence Bundles and
Their Relationships with Site Location Factors and Performance. International
Journal of Operations & Production Management, 33, 722-744.
https://doi.org/10.1108/IJOPM-03-2011-0077

[6]

Rudberg, M. and Olhager, J. (2003) Manufacturing Networks and Supply Chains:
An Operations Strategy Perspective. Omega, 31, 29-39.
https://doi.org/10.1016/S0305-0483(02)00063-4

[7]

Slepniov, D., Wæhrens, B.V. and Johansen, J. (2014) Dynamic Roles and Locations
of Manufacturing: Imperatives of Alignment and Coordination with Innovation.
Journal of Manufacturing Technology Management, 25, 198-217.
https://doi.org/10.1108/JMTM-10-2013-0142

[8]

Ferdows, K. (1997) Making the Most of Foreign Factories. Harvard Business, 75,
73-91.

[9]

Vereecke, A., Van Dierdonck, R. and De Meyer, A. (2006) A Typology of Plants in
Global Manufacturing Networks. Management Science, 52, 1737-1750.
https://doi.org/10.1287/mnsc.1060.0582

[10] Szwejczewski, M., Sweeney, M.T. and Cousens, A. (2016) The Strategic Management of Manufacturing Networks. Journal of Manufacturing Technology Management, 27, 124-149. https://doi.org/10.1108/JMTM-10-2014-0116
[11] Miltenburg, J. (2009) Setting Manufacturing Strategy for a Company’s International
Manufacturing Network. International Journal of Production Research, 47,
6179-6203. https://doi.org/10.1080/00207540802126629
[12] Meijboom, B. and Vos, B. (1997) International Manufacturing and Location Decisions: Balancing Configuration and Co-Ordination Aspects. International Journal
of Operations & Production Management, 17, 790-805.
https://doi.org/10.1108/01443579710175565
[13] Bengtsson, L., Niss, C. and Von Haartman, R. (2010) Combining Master and Apprentice Roles: Potential for Learning in Distributed Manufacturing Networks.
Creativity and Innovation Management, 19, 417-427.
https://doi.org/10.1111/j.1467-8691.2010.00578.x
[14] Hayes, R.H., et al. (2005) Operations, Strategy, and Technology: Pursuing the
Competitive Edge. John Wiley & Sons, Indianapolis.
[15] Colotla, I., Shi, Y. and Gregory, M.J. (2003) Operation and Performance of International Manufacturing Networks. International Journal of Operations & Production
Management, 23, 1184-1206. https://doi.org/10.1108/01443570310496625
[16] Maritan, C.A., Brush, T.H. and Karnani, A.G. (2004) Plant Roles and Decision
Autonomy in Multinational Plant Networks. Journal of Operations Management,
22, 489-503. https://doi.org/10.1016/j.jom.2004.05.007
[17] Cheng, J.L. (1983) Interdependence and Coordination in Organizations: A
Role-System Analysis. Academy of Management Journal, 26, 156-162.
[18] Flaherty, M.T. (1986) Coordinating International Manufacturing and Technology.
Competition in Global Industries, 198, 83-109.
[19] Malone, T.W. and Crowston, K. (1994) The Interdisciplinary Study of CoordinaDOI: 10.4236/ajibm.2018.86107

1620

American Journal of Industrial and Business Management

F. Norouzilame, M. Wiktorsson
tion. ACM Computing Surveys (CSUR), 26, 87-119.
https://doi.org/10.1145/174666.174668
[20] Feldmann, A. (2011) A Strategic Perspective on Plants in Manufacturing Networks,
in Production Economics. Linköping Universitet, Linköping.
[21] Cheng, Y., Farooq, S. and Johansen, J. (2011) Manufacturing Network Evolution: A
Manufacturing Plant Perspective. International Journal of Operations & Production
Management, 31, 1311-1331. https://doi.org/10.1108/01443571111187466
[22] Rudberg and West, B. (2008) Global Operations Strategy: Coordinating Manufacturing Networks. Omega, 36, 91-106. https://doi.org/10.1016/j.omega.2005.10.008
[23] Faraj, S. and Xiao, Y. (2006) Coordination in Fast-Response Organizations. Management Science, 52, 1155-1169. https://doi.org/10.1287/mnsc.1060.0526
[24] Cheng, Y. and Johansen, J. (2014) Operations Network Development: Internationalisation and Externalisation of Value Chain Activities. Production Planning &
Control, 25, 1351-1369. https://doi.org/10.1080/09537287.2013.839064
[25] Kinkel, S. and Maloca, S. (2009) Drivers and Antecedents of Manufacturing off
Shoring and Back Shoring—A German Perspective. Journal of Purchasing and Supply Management, 15, 154-165. https://doi.org/10.1016/j.pursup.2009.05.007
[26] Chan, F.T., Chung, S. and Wadhwa, S. (2005) A Hybrid Genetic Algorithm for
Production and Distribution. Omega, 33, 345-355.
https://doi.org/10.1016/j.omega.2004.05.004
[27] Tsiakis, P. and Papageorgiou, L.G. (2008) Optimal Production Allocation and Distribution Supply Chain Networks. International Journal of Production Economics,
111, 468-483. https://doi.org/10.1016/j.ijpe.2007.02.035
[28] Bender, S. and Fish, A. (2000) The Transfer of Knowledge and the Retention of Expertise: The Continuing Need for Global Assignments. Journal of Knowledge Management, 4, 125-137. https://doi.org/10.1108/13673270010372251
[29] Ferdows, K. (2006) Transfer of Changing Production Know-How. Production and
Operations Management, 15, 1-9.
https://doi.org/10.1111/j.1937-5956.2006.tb00031.x
[30] Foss, N.J. and Pedersen, T. (2002) Transferring Knowledge in MNCs: The Role of
Sources of Subsidiary Knowledge and Organizational Context. Journal of International Management, 8, 49-67. https://doi.org/10.1016/S1075-4253(01)00054-0
[31] Galbraith, C.S. (1990) Transferring Core Manufacturing Technologies in
High-Technology Firms. California Management Review, 32, 56-70.
https://doi.org/10.2307/41166628
[32] Klassen, R.D. and Whybark, D.C. (1994) Barriers to the Management of International Operations. Journal of Operations Management, 11, 385-396.
https://doi.org/10.1016/S0272-6963(97)90006-1
[33] Yin, R.K. (2009) Case Study Research: Design and Methods. Vol. 5, Sage, Thousand
Oaks.
[34] Shi, Y. and Gregory, M. (2005) Emergence of Global Manufacturing Virtual Networks and Establishment of New Manufacturing Infrastructure for Faster Innovation and Firm Growth. Production Planning & Control, 16, 621-631.
https://doi.org/10.1080/09537280500112660
[35] Hayes, R.H. and Wheelwright, S.C. (1984) Restoring Our Competitive Edge: Competing through Manufacturing.
[36] Lewis, M. and Slack, N. (2002) Operations Strategy. Prentice-Hall, Upper Saddle
River.
DOI: 10.4236/ajibm.2018.86107

1621

American Journal of Industrial and Business Management

F. Norouzilame, M. Wiktorsson
[37] Porter, M.E. (1986) Changing Patterns of International Competition. University of
California, Berkeley.
[38] Schmenner, R.W. (1982) Multiplant Manufacturing Strategies among the Fortune
500. Journal of Operations Management, 2, 77-86.
https://doi.org/10.1016/0272-6963(82)90024-9
[39] Wiendahl, H.-P., et al. (2007) Changeable Manufacturing-Classification, Design and
Operation. CIRP Annals-Manufacturing Technology, 56, 783-809.
https://doi.org/10.1016/j.cirp.2007.10.003
[40] Pontrandolfo, P. (1999) Global Manufacturing: A Review and a Framework for
Planning in a Global Corporation. International Journal of Production Research,
37, 1-19. https://doi.org/10.1080/002075499191887
[41] Fleury, A. and Costa Ferreira, S. (2016) Performance Assessment Process for International Manufacturing Networks. World Conference on Production and Operations Management, Havana.
[42] Feldmann, A. and Olhager, J. (2011) Distribution of Manufacturing Strategy Decision-Making in Manufacturing Networks.
[43] Mascarenhas, B. (1984) The Coordination of Manufacturing Interdependence in
Multinational Companies. Journal of International Business Studies, 15, 91-106.
https://doi.org/10.1057/palgrave.jibs.8490497
[44] Mintzberg, H. (1989) The Structuring of Organizations. In: Readings in Strategic
Management, Springer, Berlin, 322-352.
https://doi.org/10.1007/978-1-349-20317-8_23
[45] Mundt, A. (2012) The Architecture of Manufacturing Networks—Integrating the
Coordination Perspective. Doctoral Dissertation, University of St. Gallen, St. Gallen.
[46] Barney, J. (1991) Firm Resources and Sustained Competitive Advantage. Journal of
Management, 17, 99-120. https://doi.org/10.1177/014920639101700108
[47] Bartlett, C.A. and Ghoshal, S. (1989) Managing across Borders: The Transnational
Solution. Vol. 2, Taylor & Francis, Abingdon-on-Thames.
[48] Porter, M.E. (1985) Competitive Advantage: Creating and Sustaining Superior Performance. The Free Press, New York.
[49] Skinner, C.W. (1964) Management of International Production. Harvard Business
Review, 42, 125-136.
[50] Vereecke, A. and Van Dierdonck, R. (2002) The Strategic Role of the Plant: Testing
Ferdows’s Model. International Journal of Operations & Production Management,
22, 492-514. https://doi.org/10.1108/01443570210425147
[51] Eisenhardt, K.M. and Graebner, M.E. (2007) Theory Building from Cases: Opportunities and Challenges. Academy of Management Journal, 50, 25-32.
https://doi.org/10.5465/amj.2007.24160888
[52] Amabile, T.M., et al. (2001) Academic-Practitioner Collaboration in Management
Research: A Case of Cross-Profession Collaboration. Academy of Management
Journal, 44, 418-431.
[53] Eisenhardt, K.M. (1989) Building Theories from Case Study Research. Academy of
Management Review, 14, 532-550. https://doi.org/10.5465/amr.1989.4308385
[54] Miles, M.B. and Huberman, A.M. (1994) Qualitative Data Analysis: A Sourcebook.
Sage Publications, Thousand Oaks.
[55] Pettigrew, A.M. (1990) Longitudinal Field Research on Change: Theory and Practice. Organization Science, 1, 267-292. https://doi.org/10.1287/orsc.1.3.267
DOI: 10.4236/ajibm.2018.86107

1622

American Journal of Industrial and Business Management

F. Norouzilame, M. Wiktorsson
[56] Netland, H.T. and Aspelund, A. (2013) Company-Specific Production Systems and
Competitive Advantage: A Resource-Based View on the Volvo Production System.
International Journal of Operations & Production Management, 33, 1511-1531.
https://doi.org/10.1108/IJOPM-07-2010-0171
[57] Voss, C., Tsikriktsis, N. and Frohlich, M. (2002) Case Research in Operations Management. International Journal of Operations & Production Management, 22,
195-219. https://doi.org/10.1108/01443570210414329
[58] Eisenhardt, K.M. and Bourgeois, L.J. (1988) Politics of Strategic Decision Making in
High-Velocity Environments: Toward a Midrange Theory. Academy of Management Journal, 31, 737-770.
[59] Wong, E.M., Ormiston, M.E. and Tetlock, P.E. (2011) The Effects of Top Management Team Integrative Complexity and Decentralized Decision Making on Corporate Social Performance. Academy of Management Journal, 54, 1207-1228.
https://doi.org/10.5465/amj.2008.0762
[60] Zabojnik, J. (2002) Centralized and Decentralized Decision Making in Organizations. Journal of Labor Economics, 20, 1-22. https://doi.org/10.1086/323929
[61] Feldmann, A., et al. (2013) Linking Networks and Plant Roles: The Impact of
Changing a Plant Role. International Journal of Production Research, 51,
5696-5710. https://doi.org/10.1080/00207543.2013.778429
[62] Escribano, A., Fosfuri, A. and Tribó, J.A. (2009) Managing External Knowledge
Flows: The Moderating Role of Absorptive Capacity. Research Policy, 38, 96-105.
https://doi.org/10.1016/j.respol.2008.10.022
[63] Martinez, J.I. and Jarillo, J.C. (1989) The Evolution of Research on Coordination
Mechanisms in Multinational Corporations. Journal of International Business
Studies, 20, 489-514. https://doi.org/10.1057/palgrave.jibs.8490370
[64] Kirkpatrick, D.L. (1998) Evaluating Training Programs: The Four Levels. Berrett-Koehler Publishers, Oakland.
[65] Brandt, W.K. and Hulbert, J.M. (1976) Patterns of Communications in the Multinational Corporation: An Empirical Study. Journal of International Business Studies,
7, 57-64. https://doi.org/10.1057/palgrave.jibs.8490694
[66] Bartlett, C.A. and Ghoshal, S. (2002) Managing across Borders: The Transnational
Solution. Harvard Business Press, Brighton.
[67] Paterson, S. and Brock, D.M. (2002) The Development of Subsidiary-Management
Research: Review and Theoretical Analysis. International Business Review, 11,
139-163. https://doi.org/10.1016/S0969-5931(01)00053-1
[68] Bellinger, G., Castro, D. and Mills, A. (2004) Data, Information, Knowledge, and
Wisdom.
[69] Dellestrand, A.P.H. and Kappen, A.P.P. (2011) Exploring the Effects of Vertical and
Lateral Mechanisms in International Knowledge Transfer Projects. Management
International Review, 51, 129-155. https://doi.org/10.1007/s11575-011-0068-1

DOI: 10.4236/ajibm.2018.86107

1623

American Journal of Industrial and Business Management

