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ABSTRACT 
A challenge for many medical technology companies acting in a business-to-business (B2B) context is 
to develop innovative products that satisfy the sometimes differing needs and requirements of their 
end-users and purchasers. These companies have to exploit knowledge about both stakeholders in 
order to maintain an innovative edge. Research to date has largely focused on the acquisition of 
customer knowledge, in particular on formal methods to acquire customer knowledge in the search for 
new opportunities. Much less research has considered how companies acting in a B2B context handle 
and make use of end-user and purchaser knowledge internally. One fundamental prerequisite to 
disseminate and exploit knowledge about end-users and purchasers in a company is that employees 
carry out a continuous social interaction concerning these stakeholders. But what are the structures for 
these dual social networks concerning end-users and purchasers within a company acting in a B2B 
context? In this article we apply social network analysis to investigate, describe and compare the 
different patterns of social interaction of end-user and purchaser knowledge in a business unit within a 
large medical technology company acting in a B2B context. A survey questionnaire was designed and 
sent out to 115 employees within the business unit, resulting in 86 valid responses (response rate 
75%). The aim of the survey was to map how conversations about end-users and purchasers had 
occurred within the organization over the last three years. The results indicate large differences, both 
in structure and content, between the social interaction concerning end-users and purchasers. Based on 
these findings, we argue that medical technology companies acting in a B2B context can, by adapting 
their approach to the way they communicate end-user and purchaser knowledge, release untapped 
potential to increase both their innovation performance and their competitive advantage. We conclude 
with suggested directions for future research on this topic. 

Keywords: Customer knowledge, internal communication, medical technology, social network 
analysis, product innovation engineering 

1 INTRODUCTION 
Previous research has revealed that the end-user often plays an important role in the development of 
new medical technology [1]. The end-user of medical technology is composed of healthcare 
professionals, patients, careers, as well as professionals allied with healthcare - all with different needs 
and requirements [2]. Knowledge about the end-user may reduce uncertainty by providing product 
developers with a more accurate picture of user requirements [3] and increase inter-unit agreement [4]. 
A lack of knowledge concerning end-users’ needs and requirements in new product development often 
leads to significant problems in the commercialization phase [5]. When assessing a new product the 
end-user is mainly concerned with clinical performance, patient safety, usability and compatibility 
with current equipment. However, many medical technology companies acting in a B2B context also 
have to consider the needs and requirements of the purchaser. In most cases the purchaser will either 
be a head of clinical department or a centrally located procurer at a hospital or regional department. 
Previous research indicates that the properties most sought after by the purchaser in a new product 
might not be the same as (or may even be at odds with) those properties required by the end-user [6]. 
From the purchaser´s point of view, the health economic aspects of a new product are crucial. They 
will consider whether a new product will (1) reduce or increase the unit cost per treatment, (2) expand 
or reduce the treatment population, (3) reduce or increase the risk of complications, (4) require 
repetitive use or eliminate the need for further treatment, and (5) improve or complicate the patient’s 



quality of life [7]. There are also other value dimensions that the purchaser will have to consider when 
buying a new product such as product quality, service and support, delivery, provider know-how, time 
to market, personal interaction, direct product costs, and process costs [8]. This situation creates an 
inevitable challenge for companies: How can they create, disseminate and exploit knowledge so that 
they will develop products that satisfy the needs and requirements of both these stakeholders? This 
could be taken as an easy shot, simply focusing the development on satisfying the needs of the 
purchaser that pays for the product. However, buying decisions by purchasers are often highly 
influenced by the end-users of the new product [9]. Moreover, simply focusing the development on 
reducing the price of current products or only implementing “me-too” ideas from competitors required 
by purchasers will probably not create long term competitiveness for companies. Another reason for 
companies to develop knowledge about purchasers is a growing global trend that purchasers, 
irrespective of their local healthcare system, are given a more strategic role in the acquisition of new 
medical technology. For instance, in the UK initiatives are undertaken to make governmental 
purchasers “smarter customers”, where stimulating private sector innovation is a central theme [10]. 
 
To date researchers have made attempts to further understand how the acquisition and exploitation of 
customer knowledge can be managed within product developing organizations. A certain research 
focus has been on more formal methods to acquire customer knowledge in the quest for new business 
opportunities [11]. However, much less research has considered how companies acting in a B2B 
context handle and exploit end-user and purchaser knowledge internally. In this article we apply a 
more fine-grained perspective on the exploitation of customer knowledge, focusing on the internal 
social interaction regarding end-users and purchasers within a product developing organization.  

2 INTERNAL COMMUNICATION OF CUSTOMER KNOWLEDGE  
In this section we provide an introduction to internal social interaction and communication regarding 
customers and why it matters in new product development. It is well known that a company can 
increase its internal knowledge base by bringing in external knowledge in order to generate new 
products and innovate. Internal social interaction and communication plays an important role in the 
dissemination and exploitation of this external knowledge. Internal social interaction and 
communication regarding customers contributes to a shared understanding of the customer’s 
preferences, reducing uncertainty and ambiguity in new product development [12].  
 
For these reasons, new-product development teams are more successful if their members communicate 
with one another. Sharing information on customer needs and segments between marketing, R&D, 
engineering and manufacturing increases the likelihood of product success [13]. But this 
communication is often surprisingly difficult to obtain. One explanation of why communication fails is 
that different groups have different “thoughtworlds” – R&D employees speak a technical language 
and respond to an engineering culture of problem solving. Marketing people speak another language, 
hopefully that of the customer, and operate in a customer-oriented culture [13]. Other barriers are 
mismatching personalities, organizational and physical barriers [14]. Moreover, it is argued that the 
degree of communication for which a company should strive depends on the organization’s strategy 
and the perceived environmental uncertainty within which the company operates [14]. The more 
uncertain the environment is and the more the company’s strategy targets leading edge technology 
(which is riskier), the higher the need for integration between Marketing and R&D. Moreover, in the 
specific case of customer knowledge, there are scholars that argue that listening too much to the 
customer might hamper the innovation potential in an organization. In particular, current customers 
experiencing satisfaction with existing solutions may provide information that misleads companies in 
their search for new opportunities [15].  
 
But how can we understand the context where companies have to handle and exploit dual streams of 
customer knowledge? Knowledge breadth (which refers to the number of different knowledge 
domains a company is familiar with) offers one perspective from which to understand this 
phenomenon [16]. Broad customer knowledge can be contrasted to deep and specific customer 
knowledge. Previous research shows that a breadth in knowledge about the market has a positive 
effect on innovation performance, but that it is also important for this knowledge base to include deep 
and specific market knowledge [16]. However, this broad knowledge base may also hamper the 



dissemination and recombination of customer knowledge due to the knowledge held being 
heterogeneous between individuals, resulting in overly complex knowledge transfer [17]. Another 
important aspect is the informal organization of companies. Much of the recent organizational research 
shows that knowledge work such as R&D really gets done through the informal rather than through 
the formal organization [18]. For this reason we intend to investigate the social interaction (both 
formal and informal) that facilitate the dissemination and exploitation of end-user and purchaser 
knowledge by applying a social network analysis.  

3 SOCIAL NETWORK ANALYSIS 
A social network perspective allows us to view how actors within an organization are linked to each 
other through socially oriented relationships. In this case, who is talking to whom about end-users and 
purchasers? These relationships are frequently referred to as ties. Social network analysis (SNA) is the 
method applied to analyze these relational networks. SNA has previously been applied to analyze 
informal networks of knowledge sharing [18]. As mentioned, these studies show how work really gets 
done, by incorporating both informal and formal relationships in an organization. 
 
In research on social networks, some researchers have focused on the mere presence of relational ties 
[19], while others have also considered the strength of those ties [20]. The strength of ties can for 
instance be described as the frequency of interaction between individuals [21]. Strong ties are 
associated with reciprocal arrangements in which advice and help flows in both directions between 
two individuals [22]. Repeated partner-specific ties have a stronger effect on knowledge accumulation 
than repeated technology-specific or repeated general experience ties [23]. Furthermore, the more 
uncertain a problem or opportunity is, the more desirable it is to have higher frequency and informality 
in communication patterns [24]. However, as mentioned, there is a need for a “common stock of 
knowledge” to smoothly transfer the knowledge needed for innovation through the networks linking 
individuals and groups. One line of argument in social network theory is that distant and infrequent 
relationships (i.e. weak ties) are efficient for knowledge creation because they provide access to more 
novel information by bridging otherwise disconnected groups or individuals in an organization [25].  
 
Moreover, it is argued that organizational units not tightly linked to other units are more adaptive 
because they are less constrained by the systems they are part of [26]. Thus, a weakly tied product 
development team may have a beneficial search position in the network by being connected to other 
subunits while, at the same time, escaping the penalties of being restrained by other parts of the 
organization. This organizational autonomy is often considered positive for product innovation 
because the innovating unit is free from bureaucracy and other responsibilities that disrupt the product 
innovation task [26]. However, for some tasks it may be fortunate to be part of a denser network built 
up by more and stronger ties [27]. For instance, as product development teams frequently stand to 
benefit from knowledge residing elsewhere, they benefit from these connections to the rest of the 
organization. In product development this knowledge is often complex and strong ties provide better 
conditions for the transfer and exchange of complex knowledge [28]. There is an ongoing debate in 
innovation research about which type of structural and behavioral pattern constitutes the most 
beneficial conditions for individuals to innovate. Some research indicates that being in a so-called 
structural hole, bridging several other individuals who themselves are not connected to each other, is 
the most beneficial position [29]. Other research indicates that individuals who act so that they connect 
people who would otherwise be isolated from each other are more likely to innovate [30]. 
 
In sum, a challenge for companies acting in a B2B context is to develop products that satisfy the 
sometimes differing and contradicting needs and requirements of their end-users and purchasers. One 
possible explanation of why companies fail to do so could be a lack of internal communication 
regarding their end-users and purchasers. However, to date, there is a lack of research exploring this 
particular social interaction. We thus form the following research question: 
 
RQ: How do the social interaction concerning end-users and purchasers respectively, differ within a 

medical technology company acting in a B2B context? 



4 METHODOLOGY 
This study is a part of a longitudinal action research project where representatives from healthcare, 
county councils, medical technology companies and academia have converged to learn more about 
how to collaborate within and between their organizations to increase each organization’s innovation 
capability. As already mentioned a social network perspective was applied in this study in order to 
investigate and compare the social interaction patterns concerning end-users and purchasers. The 
research was conducted within a business unit in a large medical technology company with 115 
employees allocated to eight different business functions: product development, marketing, sales, 
regulatory affairs, aftermarket, finance, operations and product application. The product applications 
group consisted mainly of nurses, doctors and clinical engineers employed by the company to provide 
clinical expertise in the product development projects. Moreover, the business unit was organized in a 
matrix organization, which means that employees moved around between different project groups. A 
product development project typically lasts for about six months.  
 
4.1 Survey design 
As previous research has shown that social interaction is a fundamental condition for knowledge 
transfer, we wanted to capture this phenomenon within the business unit. For this purpose a survey 
questionnaire was designed and used to collect data on the internal social interaction concerning end-
users and purchasers. The respondents were asked to indicate with whom they had had conversations 
concerning the end-users and purchasers of the company’s products during the last three years and 
how frequently these conversations had occurred on average. To accomplish this they were provided 
with a list of all the employees within the business unit for the past three years (during which time 
there had been almost no employee turnover). The frequency measures that were applied were “daily”, 
“weekly”, “monthly” and “yearly”. If no interaction had occurred, respondents were asked to leave a 
blank. These questions were modifications of similar questions used in other social network analysis 
studies [31]. In line with previous studies on social networks, we were able to assume that frequency 
of interaction is a rough measurement of tie strength [21]. A paper questionnaire was handed out to all 
employees via their managers and 86 people completed the survey (a response rate of 75%). 
Compared with other similar studies this response rate can be considered as acceptable [32]. To ensure 
inner validity of the survey it was fundamental that the respondents understood the terms “end-user” 
and “purchaser”. For this reason a brief description of these two stakeholders was provided in the 
introductory letter circulated with the survey. This description was developed in collaboration with the 
marketing department at the company. End-users were defined as national and international doctors, 
nurses, researchers, bio-engineers and family members. Purchasers were defined as national and 
international procurers at hospital and heads of clinical departments. Moreover, a pre-test with 
evaluation interviews was conducted with a group of five employees to make sure that the questions 
and definitions were understandable. Three of these individuals also took part in the final survey. 
 
4.2 Processing of social network data 
The knowledge networks were created in UCINET 6.286 Network Analysis Software [33]. First we 
manually entered the results from the network survey into Excel, removing all names that did not 
partake in the survey. Finally we ended up with two 86 by 86 matrices, one for end-user interaction 
and one for purchaser interaction. After that the matrices were imported from Excel to UCINET and 
transformed into a UCINET file format. To be able to check the reciprocity of the end-user and the 
purchaser interaction, both matrices were transposed using the transpose function in UCINET. The 
strong and weak ties were created by performing several Boolean combinations between the original 
matrices A and the transposed matrices AT to get the final matrices B (i.e. if i,j (A) equals x and j,i(AT) 
equals x than i,j(B) will be 1) . However, as the measures covered a long period of time we assumed 
that two people who had interacted with each other during this time could have a slightly differing 
opinion about how frequently this interaction had occurred. For this reason we accepted that there was 
a mismatch of one frequency measure (i.e. if one person indicated a daily interaction but the other 
person indicated a weekly interaction a tie was generated). Moreover we considered daily and weekly 
interaction as a strong tie and monthly and yearly interaction as a weak tie. However, if one person 
indicated a weekly interaction and the other person indicated a monthly interaction we counted this as 
a strong tie. Finally, the accumulated matrices were united and visualized in NETDRAW [34]. In 
social network analysis studies, checking the reciprocity of ties is also a way to check reliability [32]. 



The reciprocity for strong ties was 75% concerning end-users (out of 218 indicated interactions), and 
49% concerning purchasers (out of 78 indicated interactions). The reciprocity for the weak ties was 
lower: 33% concerning end-users (out of 901 indicated interactions), and 22% concerning purchasers 
(out of 358 indicated interactions). However, previous research suggests that reciprocity is most 
interesting for strong ties simply because these ties are much more likely to be reciprocal [35]. 
Moreover, in social network analysis it is assumed that about half of what people report about their 
own interactions is incorrect in one way or another [29]. This indicates that our result poses a decent 
reliability. To further ensure that the research result represented reality, the generated network 
diagrams were shown to the management team at the company who confirmed that this picture 
correlated with their pre-conceived ideas about how employees interacted when considering end-users 
and purchasers.  

5 RESULTS  
The results of the study are presented in the social network diagrams below, illustrating different 
social interaction schemes: (1) communication networks concerning purchasers (both strong and weak 
ties), (2) communication network of strong ties concerning end-users, and (3) communication network 
of weak ties concerning end-users.  
 
5.1 Purchaser communication networks 
Figure 1 illustrates the social interaction concerning purchasers. The nodes in the diagram are those 
members within the business unit with reciprocal strong ties (left) and weak ties (right). The lines 
illustrate that both nodes agree they have had more or less frequent purchaser-related conversations 
during the last three years. 16% (n=14) of all respondents had frequent reciprocal purchaser-related 
social interaction (i.e. strong ties). This implies that most of the respondents had never had a 
conversation regarding the purchaser during the last three years (or had indicated non reciprocal 
conversations). Considering the interaction between the market oriented groups (marketing, sales and 
product application) and the development department, there is only one person (node 75) in the 
development department who has a frequent purchaser-related social interaction with someone (node 
10) in marketing. Considering the less frequent social interaction (i.e. weak ties) there are six people in 
the development department who are linked to the more market oriented groups (nodes 54, 68, 76, 39, 
63, and 44). There are two individuals within the development department (node 54 and 63) who have 
more than one reciprocal tie to the market oriented groups. The results indicate that there is almost no 
purchaser-related social interaction within the development department, where only two people (nodes 
60 and 63) are linked by a weak tie. There are a limited number of individuals within the more market 
oriented departments that do partake in purchaser-related social interaction (nodes 9, 10, 12, 20, 26, 
and 29). There is only one person (node 10) who has reciprocal purchaser-related social interaction 
with more than one person in the development department. The result indicates that there is a “core” of 
individuals in the marketing group and the product application group that have frequent conversations 
about purchasers. But the networks are fragmentized within this core group, and there are only a few 
individuals who possess brokerage positions between the groups (nodes 7 and 20). What is noteworthy 
is that the sales department does not have any direct links to the product development department. 
 



 
 

Strong ties purchaser interaction                                     Weak ties purchaser interaction 

       
Figure 1. Communication networks concerning purchasers: strong ties (left) and weak ties (right)  

(strong ties as dotted lines) 

 
5.2 End-user communication networks 
The network of strong ties concerning end-user interaction is shown in Figure 2, and the network of 
weak ties in Figure 3 (strong ties are dotted lines). 50% (n=43) of all respondents had strong reciprocal 
ties concerning end-user interaction. Findings indicate that there are nine people in the product 
development department with frequent end-user-related interaction with people in the marketing 
department and the product application group. Of these nine people, five also have frequent 
conversations regarding the end-user with at least one other colleague within the development 
department (nodes 37, 43, 62, 64, and 75). There are a further nine people who only have frequent 
end-user-related conversations with other colleagues within the development department. However, it 
seems that most of these individuals are also connected to the market oriented groups via weak ties. 
There is another group of individuals within the marketing department with several weak links to the 
market oriented groups, but with deficient links to colleagues within the development department 
(nodes 38, 44, and 74). In contrast to the purchaser-related interaction, there seems to be several 
different roles regarding end-user interaction. These roles could be defined as internal stars, external 
stars and boundary spanners. There are a large number of strong ties between the marketing group and 
the product application group. However, in contrast to the purchaser interaction there are also 
individuals within the development department (nodes 37, 43, and 63) that are included in the “core” 
group of end-user interaction.  



 
  Figure 2. Communication network of strong ties concerning end-users 

  
   Figure 3. Communication network of weak ties concerning end-users (strong ties as dotted lines) 



6 ANALYSIS 
The results indicate that there are large differences in the communication patterns within the business 
unit regarding end-users and purchasers. Overall, the business unit seems to have a better ability to 
communicate about the end-user than the purchaser. The structural differences are displayed by the 
differing number of people who take part in end-user and purchaser conversations, the differing 
number of strong and weak ties, and the social interaction between departments being much higher in 
relation to end-users than to purchasers. Strong tie reciprocity was 75% for end-user conversations but 
only 49% for purchaser conversations, indicating a larger inter-unit agreement about what constitutes a 
conversation about end-users than there is about purchasers, and how frequently these conversations 
occur. Not so surprisingly, the more market oriented groups (marketing, product application and sales) 
tend to communicate more about end-users and purchasers than the development department. 
However, the results show that employees within the development department have much more 
communication regarding their end-users than their purchasers. Communication about purchasers is 
almost non-existent within the development department. Presupposing that frequent internal social 
interaction regarding customers is a prerequisite to grow customer knowledge, we can assume that the 
conditions for organizational learning regarding purchasers are insufficient in the business unit. 
Another observation is that the communication networks of end-user knowledge are denser and less 
dependent on certain individuals to connect different groups than the purchaser communication 
networks. Looking closely at the purchaser network, there are two nodes (numbers 10 and 20) that are 
located in a structural-hole position communicating frequently with several people within their own 
and other groups who do not communicate with each other about purchasers. Removing these two 
individuals would split up the purchaser networks and take away a lot of the communication links 
regarding purchasers between the different groups. Viewing the end-user network we can see that 
there are very few people, especially in the product development group, with more than one frequent 
reciprocal interaction with a peer. Moreover, there are no constellations of more than two people 
within the product development department that have had frequent reciprocal conversations about the 
end-users. This differs from the more market oriented groups, where the employees tend to have a 
frequent reciprocal communication considering end-users with many different colleagues. There are a 
limited number of product developers who are involved in this frequent communication regarding end-
users with the more market oriented groups. The majority of the communication regarding end-user 
between the market oriented groups and product development is constituted by weak ties. Also the 
communication within the product development department regarding end-users is mostly constituted 
by weak ties.  

7 DISCUSSION AND CONCLUSIONS 
This study was initiated when medical technology industry reported on developing innovative 
products that had been favorably received by their end-users but were ultimately difficult to sell. They 
experienced that the purchaser valued their offering differently than the end-user did, and were thus 
concerned that the business unit may lack the capability to disseminate and exploit knowledge about 
both end-users and purchasers in their new product development process. One fundamental aspect in 
this capability is the internal communication about end-users and purchasers. If there is no social 
interaction concerning these stakeholders it is not likely that valuable knowledge will be disseminated 
and exploited. Therefore in this explorative study we investigated and compared the internal 
communication patterns regarding end-users and purchasers. The results indicate that there are large 
differences in the communication networks regarding these stakeholders. But what does this result tell 
us and what does it add to theory? Problems and barriers in the communication of customer needs and 
requirements between departments are not a new phenomenon [18]. However, our results reveal that 
we have to apply a more fine-grained perspective when we discuss internal communication of 
customer knowledge within companies acting in a B2B context. Previous research has shown that 
broad market knowledge has a positive effect on the innovation performance of companies [20]. Based 
on this result an improved communication around purchasers would broaden the market knowledge 
and improve innovation performance. On the other hand, too much communication about purchaser’s 
needs and requirements might restrict creativity in new product development. Thus, the correlations 
between internal communication of dual customer knowledge and innovation performance requires 
further research. However, based on these findings, we argue that medical technology companies 



acting in a B2B context may, by adapting their approach to the way they communicate different types 
of customer knowledge, gain access to previously untapped potential, increasing both their innovation 
performance and their competitive advantage. 
 
8 LIMITATIONS AND FUTURE RESEARCH 
First, a limitation of this particular study is the fact that it is based solely on one case study of one 
business unit within one company. It is thus difficult to assess how representative the findings are for 
other industries and business units. For the purpose of generalization, future research should examine 
multiple R&D groups in different industries and cultural settings. Secondly, our study considered the 
frequency of interaction in order to identify social interaction concerning end-users and purchasers. 
Thus, we asserted that social interaction is a precondition for knowledge dissemination. However, the 
approach does not consider whether the social interaction really contributed to the knowledge creation 
or dissemination. Neither does it tell us anything about the usefulness of the communication. Future 
studies should incorporate measures of knowledge creation and usefulness in order to identify the most 
valuable interactions. Moreover, we also have to understand more about how the duality of customer 
knowledge influences the innovation performance of individuals and companies. Finally, it would be 
interesting to further investigate the barriers related to organizational learning with regards to end-
users and purchasers within medical technology companies - especially the organizational barrier for 
knowledge creation concerning purchasers. 
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