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Abstract

The paper at hand analyses if plants follow a development path in knowledge transfer
from a knowledge receiver role to a knowledge sender role. In this, the plant’s age and
the content of knowledge that is transferred are analysed. The study includes thirteen case
studies in four different European countries (i.e., Switzerland, Romania, Albania, and
Macedonia) and shows that the content of the transferred knowledge changes in relation
to the plant’s development stage and its role that the plant takes at the end of the
undergone development stage. The lower the development stage, the more basic
knowledge related to innovation and product/process improvement is transferred. As the
development stage gets higher, more specific task related knowledge is transferred.
Furthermore, results indicate that the plant’s age cannot fully be linked to the
development stage of the plant under investigation.
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Introduction
Knowledge sharing enables a firm to develop itself further and to become a learning
organisation (Shi and Gregory, 1998). Since many firms do not consist of one
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manufacturing plant alone but as dispersed networks of worldwide represented plants,
knowledge sharing and its challenges have gained even more attention over the last couple
of years (Dunning, 2006). Literature recognises the internal knowledge transfer as a
valuable source of competitive advantage in a manufacturing network (Argote and
Ingram, 2000).

Nevertheless, studies analysing the achieved benefits by internal knowledge transfer
demonstrate positive (Ding et al., 2013), negative (Ambos et al., 2006) and curvilinear
effects (Erden et al., 2014).

Literature provides results that a plant’s age is an important contingency for the
knowledge flow in manufacturing networks. It is discussed that older subsidiaries
decrease in their willingness to learn and adopt to changes. More precisely, the older a
subsidiary is, the less it accepts provided knowledge (Song et al., 2011). On the other
hand, younger units seem to possess the ability and motivation to learn from provided
knowledge (Song, 2014).

Moreover, plants differ in the role they play in their manufacturing network (Ferdows,
1997) and they undergo a development from a lower to a higher role (Blomqvist and
Turkulainen, 2011). Plant roles are also differentiated by the amount of knowledge send
to and received from the network (Vereecke et al., 2006, Szasz et al., 2017).

Studies showing a change in a plant’s role over time miss to discuss influencing factors
that make the plants change their roles. The study at hand aims at closing this gap in
literature by proposing that each plant undergoes development phases from a net
knowledge receiver role, to an intermediate role where a plant both receives and sends
knowledge, to a net knowledge sender role. We furthermore propose that a plant strives
at the end to become isolated in terms of knowledge transfer to be able to concentrate on
its specialisation. At the first sight, this goes against the conclusion of Vereecke et al.
(2006) who argue that, as the amount of knowledge that flows through the plant increases,
the plant gets deeper embedded in its network. But since plants that underwent a
development from a net receiver to a net sender role are already deeply embedded in their
network, our assumption is not a contradiction with the conclusion of Vereecke et al.
(2006).

This paper aims at exploring if the age of the plant corresponds with its development
stage in knowledge transfer and whether the content of knowledge that is sent and
received differs based on the plant’s development stage and the resulting role in
knowledge transfer. We propose that the content of knowledge sent can be related to the
development stage of a plant in terms of knowledge transfer. We add to literature as we
jointly analyse the plant’s role in knowledge transfer and the content of the knowledge
transferred.

Thus, we aim at answering the following research questions:

RQ 1: “How does the knowledge content change depending on the plant’s development
stage in knowledge transfer?”

RQ 2: “How does the age of the plant influence its development stage in knowledge
transfer?”

Literature review

Plant roles

Literature discusses different plant roles. Ferdows (1997) framed the discussion by
introducing strategic roles a plant can take. In his paper, Ferdows discusses six strategic
plant roles and corresponding skills. To change between different plant roles, the plants
need to develop additional skills. At the end, Ferdows concludes that each plant strives to
become a lead plant, which is the plant with the highest set of capabilities. Feldmann and
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Olhager (2013) take the work of Ferdows (1997) and derive that plants undergo a
development from only having production-related competencies to having production-
related and supply-chain-related competencies to those having production-related,
supply-chain-related and development-related competencies. Vereecke et al. (2006) also
rely on Ferdows (1997) but only concentrate on the knowledge transfer activities within
manufacturing networks. They derive four different groups of plants based on the flow of
knowledge, innovation and people between plants. The more flows go through a
respective plant, the deeper it is embedded in the manufacturing network and the more
stable is the role of the plant in the network. Thomas et al. (2015) emphasise the
importance of learning from each other and analyse how much knowledge actually is
transferred and how much knowledge should be transferred within a manufacturing
network in order to achieve the network goals.

Other authors (e.g., Ferraris et al., 2017, Tippmann et al., 2017, Crespo et al., 2014)
analyse how plants can become better in innovation or production by taking in additional
knowledge. But these authors concentrate on a single site perspective and do not discuss
how the plant changes its role within the manufacturing network.

To summarise, literature has recognised that the transfer of knowledge between plants
is important. Nevertheless, these studies generally discuss only a status quo and not how
the plants are developing over time.

Knowledge flow in manufacturing networks

Knowledge flow within the manufacturing network describes the transferring process
between the knowledge-sending and knowledge-receiving plant (Tseng, 2015, Gupta and
Govindarajan, 2000, Minbaeva, 2007). Three different flows of knowledge exist: (1)
forward, from headquarters to a plant, (2) reverse, from a plant to headquarters, and (3)
lateral, between peer plants (Ambos et al., 2006). Since we are interested in the
knowledge transfer between peer plants, we concentrate in this paper on the lateral
knowledge flow. In lateral knowledge flows the knowledge-sending plant needs to be
willing to transfer knowledge and needs to have transferring capabilities in order for the
knowledge transfer to be successful (Wang et al., 2004, Szulanski, 1996, Mahnke et al.,
2005). The knowledge-receiving plant, on the other hand, needs to have absorptive
capacities to be able to internalise the provided knowledge (Tsai and Ghoshal, 1998, Foss
and Pedersen, 2002). The knowledge-receiving plant furthermore needs motivation to
accept and use the provided knowledge, otherwise, the recipient may reject the
implementation or feign acceptance of the provided knowledge (Hayes and Clark, 1985).

Literature has shown that plant age is an important variable influencing the willingness
to participate in knowledge transfer in manufacturing networks. Older plants have a
decreased willingness to learn and adapt to changes (Cyert and March, 1963). The older
a plant is, the less it accepts the provided knowledge (Song et al., 2011, Song and Shin,
2008). On the other hand, younger plants seem to possess the ability and motivation to
learn from the provided knowledge (Frost et al., 2002, Song, 2014).

Absorptive capacity depends on the pre-existing stock of knowledge. If the
knowledge-receiving plant does not have pre-existing knowledge in relation to the
provided knowledge, then the receiving plant will be unable to base the newly provided
knowledge on existing knowledge (Phelps et al., 2012, Gupta and Govindarajan, 2000,
Salomon and Martin, 2008). The receiving plant also needs to be able to discard old
practices to sustain new ones (Argote, 1999, Rogers, 1983).

Knowledge transfer success does not only depend on the knowledge sending and
receiving plant, but also on certain preconditions. These preconditions include
institutional-level or social ties (Bell and Zaheer, 2007, Foss and Pedersen, 2002, Tsai,
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2002), cultural background (Inkpen and Tsang, 2005, Bhagat et al., 2002, Szasz et al.,
2016), mother tongue/functional language (Szulanski, 2003), geographic proximity (Darr
and Kurtzberg, 2000, Bell and Zaheer, 2007), strategic similarities (Gupta and
Govindarajan, 2000, Eisenhardt and Calunic, 2000, Scherrer and Deflorin, 2017), or
product/product family similarities (Haas and Hansen, 2007, Ambos and Ambos, 2009,
Tran et al., 2010, Scherrer and Deflorin, 2017).

To measure the result of the knowledge transfer, we consider two categories. The first
consists knowledge outputs such as an increase in product, process, or technology
knowledge (Kang et al., 2010, Darr and Kurtzberg, 2000, Argote and Ingram, 2000). The
second consists of operational performance measures, such as cost, quality, flexibility,
delivery or innovation (Hayes and Wheelwright, 1984, Rosenzweig and Easton, 2010,
Schoenherr and Narasimhan, 2012).

Methodology

To gain an understanding of lateral knowledge transfer, we examined thirteen plants and
analysed 24 examples of knowledge transfer projects. We used middle-range theory
development (Merton, 1968), by linking theory and empirical work. We derived
dimensions from theory and refined them through case study research. Eisenhardt and
Graebner (2007) recommend the case study approach for research interests such as ours,
since the topic is not well documented and relatively unknown. The qualitative research
approach (Eisenhardt, 1989, Eisenhardt and Graebner, 2007, Voss et al., 2002) provided
us with deep insights into the selected case plants and allowed us to generate new insights.
The plant level was selected as the unit of analysis to gain information in the required
level of detail.

Case plants were selected based on the joint fulfilment of the following criteria: (a)
they belong to a MNC with at least four manufacturing plants, (b) their MNC is a leading
company in its field, with the HQ in a developed country, and operations in at least three
countries, (c) the plant to be interviewed is not an isolated player (Vereecke et al., 2006),
i.e. it is actively engaged in knowledge sending and/or receiving to/from other units from
within the MNC. An equal number of cases (three to four) was targeted in each of the
four countries involved: Switzerland, Romania, Albania, and Macedonia. Field data were
collected from December 2015 until March 2017. The main method of data collection
was a semi-structured interview, uniformly applied in each country. Researchers have
participated in multiple interviews in different countries to enable a uniform
understanding of data collection.

In order to analyse our research questions, we first asked the interviewees to evaluate
in general how much (1) knowledge and (2) innovation they sent and received and (3)
how much training they offered to employees from other plants and how much training
they received from other plant staff in comparison to other plants in the network. These
dimensions are based on the work of Vereecke et al. (2006). The first dimensions covers
knowledge transferred, which needs to be distinguished from data based (information)
exchange and refers to more explicit data concerning day-to-day activities related to
products, processes, technology, management or services. In addition, we aim at
capturing innovation, which is related to knowledge. Transferring innovation from one
plant to another means that there are no routines established and most often, its
implementation is based on a combination of knowledge and information.

Second, we asked the participants to provide information about beneficial and less
beneficial knowledge transfer projects and to explain what content explicitly has been
transferred between plants. With this, we aimed at getting a better understanding of the
specific content transferred with reference to knowledge or innovation. We furthermore
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were interested why the interviewees considered a knowledge transfer project as
beneficial or not.

All interviews were taped and afterwards transcribed. The interview’s contents were
summarised into a manuscript containing the details of each knowledge transfer
discussed. Afterwards, the research team conducted a cross-case comparison (i.e.
comparing different knowledge transfer projects and different plant roles).

Data analysis
Table 1 summarises the question of how much the different plant managers participated

in knowledge transfer activities in general.

Table 1 — Plant’s knowledge transfer activities

Group 1 Group 2 Group 3 Group 4
Net senders Balanced Active receivers Net receivers

actors
Plant S2 S3 S1 M2 A3 M3 R1 R3 Al M1 A2 A4 R2
Age 152 74 25 18 6 50 4 8 12 3 9 8 3
[years]
@ Send +++ 4 ++ |+ ++ ++ ++ ++ + + +
RSl
9
§ Receive + ++ + +++ ++ B R S A S S [ S S S = = S S
2
o Send +++ 4 + +++ 4 + + + + + +
)
K
>
2 Receive + + + +++ | A+ HEE R |+t +++  +++
=
o0 Trainer | +++ +++  +++ + + + ++ + + + + +
4=
4=
E Trainee + + + ++ S [ S = = e ++  +++

Legend: + = low amount; ++ = medium amount; +++ = high amount

As Table 1 depicts, we summarised the 13 plants in four groups. Group 1 (Net senders)
consists of those plants that send much, but only receive some knowledge. The groups 2
and 3 are intermediate groups. In this, the plants in group 2 (Balanced actors) send and
receive knowledge to an equal extent. Plants in group 3 (Active receivers) also send and
receive knowledge, but they receive more than they send. Plants in group 4 (Net receivers)
mainly receive knowledge. If they send knowledge, it only happens to a small extent.

Table 1 further shows that the older plants in the sample are those who act as
knowledge senders. The younger the plants are, the more they are in the receiving group.
The intermediate group is not fully consistent related to amount of knowledge transferred
and the age. Plant R1 belongs to the intermediate group despite being one of the youngest
plants in the sample. Plant M3 is also part of the intermediate group, but with 50 years in
age, it is older than the youngest plant in the net sender group (S1). Consequently, we can
only partly support the existing results from literature discussing plant age and the related
participation in knowledge transfer activities.

Table 2 summarises the content of specific projects the interviewees described in
relation to the beneficial and a less beneficial knowledge/innovation transfer projects.
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After analysing the data in greater detail, we concluded to split knowledge in task related
knowledge and improvement. Task related knowledge is detailed knowledge about how
a task needs to be conducted so that the respective job can be done either more efficient
or more effective. Improvement relates to knowledge that is needed to improve products
or process set-ups or IT tools and programs that have not been implemented properly.

Table 2 — Summary of transferred content based on selected project of interviewees

Task knowledge Improvement Innovation
Product Process Technology Product Process Product Process
S2 X X
g
o
5}
23 S3 X
b
S1 X X
k=]
S p M2 X X
£ s
= & | A3 X
m
M3 X
o
> 2
53 R1 X X
<3
= | R3 X
Al X
M1 X
5
T >
@ .g A2 X
&
A4 X
R2 X

N = 26; some double counts in similar categories

Since Table 2 summarises the 26 given beneficial and less beneficial knowledge
transfer projects, Table 2 cannot directly be linked to Table 1, which contains the general
overview of knowledge transfer activities of each plant analysed.

As Table 2 shows, the net senders send more task knowledge. This is used to explain
others how things work and how jobs can be conducted. An example coming from S1
contains the transfer of task knowledge of what to change in machine settings so that the
product can be produced in a better quality. The two intermediate groups, the balanced
actors and the active receivers, send and receive knowledge needed for improvement. An
example in this group comes from plant R1. They already had implemented lean
processes in production. A sister plant supported R1 in improving the processes so that
the lean goals finally could be achieved. Net receivers receive mainly knowledge about
product innovations. A2 gave the example that they received from a sister plant a new
recipe for concrete production. In this, the sister plant adapted the existing recipe for A2
and transferred it to A2, to which the product was completely new.

Overall, we conclude that there is a difference in the content of knowledge that is
transferred along the different stages the plants belong to. While net receivers receive
innovations, the intermediate group receives and sends improvement contents. The net
senders concentrate on sending task-related knowledge to support other plants in very
detailed questions.



Discussion and conclusion
The subsequent paragraphs briefly summarise the findings.

First and in relation to RQ1, we conclude that the plants undergo a development from
a net knowledge receiver role to the role of a net knowledge sender. Related to this, the
knowledge that is shared within the network changes based on the development state the
plant is in. The plants in the fourth group, the net receivers, receive product and process
innovation knowledge. We conclude that plants that are in the knowledge receiving group
are in the state of establishing their plants related to the product portfolio of the respective
network. The plants in the two intermediate groups, which send and receive knowledge
either with a higher share in sending or receiving knowledge, transfer knowledge related
to product or process improvement. For these two groups, we conclude that the plants
already have knowledge about the products and processes used in the network but have
the goal to improve efficiency or effectiveness. The last group, the net senders, are
engaged in the exchange of task knowledge. This contains knowledge that is sent to
explain other plants how to conduct the required job. To sum up, the content of knowledge
changes along the development stage. The knowledge that is transferred by the different
groups leads us to the overall conclusion that the higher the plant’s development stage in
knowledge transfer, the more detailed the transferred knowledge is. While innovation and
improvement related knowledge is broad, the knowledge transferred related to
taskknowledge is very specific and dedicated to very detailed tasks in seeking for
perfection of the knowledge receiving plant.

Literature discusses prerequisites for a knowledge transfer to be beneficial. Next to
social/functional ties, cultural background, mother tongue/functional language or
geographic proximity, strategic similarities and product/product family similarities are
discussed (Scherrer and Deflorin, 2017). Based on our results, we propose for a further
research project to consider the prerequisites in more detail. We assume that ties, and
lingual/geographical proximity can be important for plants that are newly implemented
in the network. As the time spent by plants within the network increases, the strategic and
product/product family similarities gain importance, and as a consequence, the
knowledge changes from general innovation and improvement knowledge towards very
specific task-related knowledge. It would be an interesting avenue to follow to analyse
whether the prerequisites also undergo a similar development path as the content of
knowledge exchanged. In this, we propose that the older a plant is (i.e. the longer it has
been part of the respective network), the more pre-existing stock of similar knowledge
and more product/process similarities exist, which leads to a higher amount of task
knowledge to be exchanged. The younger the plant is, the less similarities and pre-existing
stock of knowledge exists and as less social ties are established. Subsequently, the
younger the plant in the network is, the more general innovation and improvement
knowledge is transferred to establish the new plant in the network and to increase the
level of product/process similarities.

Second, and related to RQ2, we only found partial support for the relationship between
plant age and development stage in knowledge transfer. The net senders are basically the
oldest plants in the sample, while the net receivers are the youngest plants in the sample.
The intermediate groups (balanced actors and active receivers) are mixed in plant age.
The oldest plant (M3) is older than the youngest net sender (S1), while the youngest plant
in the intermediate group (R1) is only slightly older than the youngest net receiver (M1
and R2). The data allows to imply that the plant age corresponds with a change in the
amount of knowledge sent and received, but it cannot be linked to the knowledge transfer
stage directly. With this, we cannot fully support or contradict the findings of Song et al.
(2011) and Song (2014), stating that the older a subsidiary is, the less likely it accepts
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provided knowledge and, conversely, the younger a subsidiary is, the more it is motivated
to learn from others. One explanation why we do not get a fully comprehensible result is
the fact that we asked plant age and not how long a plant was part of the network it belongs
to right now. M3 is 50 years old and part of the active receiver group. Since we do not
know how long M3 belongs to its actual network, we cannot fully explain whether the
plant age influences the plant’s role in the development from net receiver to net sender.
We rather conclude that it is not the pure plant age that influences the motivation in
participating in knowledge transfer activities, but a combination of plant age and the time
since the analysed plant became a member of its current manufacturing network.

Overall, we contribute to operations management literature by linking the plant’s
development stage of knowledge transfer and the knowledge content that is transferred.
Managers should pay attention to this fact when linking knowledge sending and receiving
plants for the knowledge transfer.

The study is limited in its generalisability because we only conducted case studies.
Nevertheless, the variance between the cases in terms of country offers a good basis to
formulate propositions for further research attempts.
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