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Abstract—We scrutinize how the personnel of industrial 
companies exploit customer knowledge in service innovation 
and development. The paper puts in evidence of the factors 
influencing the absorptive capacity of individuals in industrial 
service firms. 
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I. INTRODUCTION 

Industrial business transactions are characterized by 
greater functional interdependence between different parts of 
a business, greater technical product complexity, stronger 
buyer-seller interdependence through limited sourcing and 
technical interrelationships, and greater buying process 
complexity than consumer transactions [1]. Today, 
organizations aiming at creating and implementing efficient 
knowledge strategies and knowledge management systems 
have to focus on its personnel and business partners as users 
and producers of customer knowledge.  

The purpose of the paper is to scrutinize how the 
personnel of industrial companies exploit customer 
knowledge in service innovation and development. The short 
literature review of the paper addresses knowledge 
management, absorptive capacity and knowledge 
exploitation and is presented next. The empirical study 
focuses on customer knowledge exploitation in the 
development of industrial services that play a strategic role to 
the customers. First, the methodology of the multiple case 
study is introduced and after that, the findings of the study 
are presented.  Finally, we discuss the findings and draw 
conclusions.  

II. KNOWLEDGE MANAGEMENT 

In innovation and renewal, the role of knowledge 
management (later referred as KM) is to facilitate the 
creation of new ideas via the acquisition of new knowledge 
and combining existing knowledge in a novel way (by 
utilizing an organization’s knowledge storage, for example).  
Ref. [2] introduced three major roles of KM in innovation 
processes.  The first driver of KM’s role in innovation is to 
create, build and maintain competitive advantage through the 
utilization of knowledge (the integration of KM into the 
company strategy, for example). The second driver is that 
knowledge is a resource used to reduce complexity in the 

innovation process (e.g. knowledge storage and 
organizational memory). The third driver of applying KM for 
the benefit of the innovation process is the integration of 
knowledge in the organization and making it more available 
and accessible (e.g. knowledge management systems).  

A knowledge life cycle process is divided  into three 
sequential steps: knowledge production, knowledge 
validation, and knowledge integration [3]. Knowledge 
production involves the creation of new knowledge, such as 
new ideas, innovations and insights spawned by interaction 
between people or groups and the acquisition of knowledge 
from outside sources. In knowledge validation, potential new 
knowledge is subjected to expert review and processes that 
test its reliability and value in practice. Knowledge that 
passes these tests is then integrated, or implemented, within 
the organization in the knowledge integration phase. 

One of the main problems in knowledge production is the 
fact that knowledge is not always easily expressed explicitly 
by means of a formal representation language, i.e., in words 
and numbers and shared in the form of data, scientific 
expressions, specifications, manuals, etc. [3] Therefore, the 
role of tacit knowledge which is far to be reduced to explicit 
expressions and cannot be articulated (but it can be learned, 
acquired or managed), has to be taken into account, too. For 
example, in the context of ERP knowledge individual users’ 
absorptive capacity plays a significant role in knowledge 
transfer from ERP consultants to members of a recipient 
organization [4]. Official training and education is not 
sufficient to have all the ERP users become sufficiently 
familiar with ERP systems to use them effectively.  
Accordingly, practices embedded in ERP packages are 
explicit knowledge that users must understand [5]. However, 
holistic knowledge involves applying expertise, and creating, 
sharing and distributing it [6] [7]. Expertise can be tacit. 
Therefore, customization is often required when the tasks 
and business processes of buyers are different from those of 
the standardized package. This is one reason why so many 
ERP installations fail because consultants’ technical and 
users’ tacit business knowledge sometimes collide [5]. 

III.  ABSORPTIVE CAPACITY 

Absorptive capacity (AC) of a firm can be studied either 
at the collective or individual level. The AC of an 
organization depends on that of its individuals; a firm’s 
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absorptive capacity can be determined by the aggregation of 
its members’ capacity [8]. Ref. [5] adopted the definition of 
absorptive capacity as the ability of an organizational 
member ‘‘to value, assimilate, and apply new knowledge 
[8].’’  Ref [9] conceptualized absorptive capacity as a broad 
set of organization member ‘‘skills needed to deal with the 
tacit component of transferred knowledge and needed to 
modify this imported knowledge.’’ Ref. [10], in turn,  
conceptualized user absorptive capacity as ‘‘a set of 
organizational routines and processes by which firms acquire, 
assimilate, transform, and exploit knowledge to produce a 
dynamic organizational capability.’’ User absorptive 
capacity is classified into three interrelated components: a 
user’s capacity for understanding external knowledge, a 
user’s capacity for assimilating knowledge, and a user’s 
ability to apply knowledge to the task [5]. The first 
component corresponds to ‘‘the acquisition phase in the 
knowledge life cycle’’. Ref. [11] argues that the absorptive 
capacity is strongly related to the members’ prior knowledge 
base about the object. Other authors (e.g. [12] [13] [4]) state 
that when organization members possess greater prior 
knowledge, they can absorb new knowledge more effectively. 

The second component, a user’s capacity for assimilating 
knowledge refers to a user’s ability to internalize new 
knowledge into his or her task environment. Once 
organizational members understand new knowledge, they 
need to assimilate it. The third component is similar to 
‘‘problem-solving skills’’ and associated with the 
‘‘exploitation phase’’ in organization-level absorptive 
capacity. 

IV. KNOWLEDGE EXPLOITATION 

Organizations’ performances reflect different 
combinations of their abilities to both explore new 
knowledge and exploit existing knowledge [14]. Knowledge 
exploration was defined as the pursuit of new competencies, 
and knowledge exploitation as the use and further 
development of existing competencies [15] [16]. Ref. [17] 
defined exploration as learning activities that lead to the 
addition of new resources and exploitation as learning 
activities involving the use of resources the firm already has.  

 As to learning, the factors that are assumed to influence 
AC are discussed in the literature [18]. One of them is prior 
knowledge and individuals’ skills.  The more education and 
training an employee receives, the higher his or her 
individual ability to assimilate and use new knowledge will 
be [8]. As firms’ ACs depend on those of their employees, 
the general level of education, experience and training their 
employees have, has a positive influence on firms’ level of 
AC. To manage the knowledge life cycle process, different 
individual absorptive capacities are needed. Ref. [19] found 
that (small) firms need well-educated technicians, engineers 
and technological specialists to access knowledge from 
outside their boundaries. Ref. [20] takes this into account in 
their analysis by including the share of scientists and 
engineers in total employees as well as training expenditures 
in their model. 

In the management of customer and market knowledge, 
we have to take into account different uses of knowledge. 

One major distinction is between "instrumental" and 
"conceptual" uses of knowledge [21] [22]. Instrumental use 
refers to the direct application of knowledge to solve a 
particular problem or make a particular decision. The 
conceptual use of knowledge refers to information utilized 
for general enlightenment rather than for any current action a 
decision maker is contemplating. [23] Distinctions are also 
commonly made between knowledge which has a clear 
physical manifestation, such as a new technology being 
expressed as a new product or service, and knowledge which 
is manifested only as an idea or concept [24] [25]. We argue 
that all the kinds of knowledge mentioned above are present 
in a successful industrial service innovation and development. 

The presence of the so-called ‘gatekeepers’ plays an 
important role in determining AC. Gatekeepers, whose role 
is to create a language which can be understood by different 
departments and to act as ‘boundary spanner’ within the firm 
or as an interface between the firm and its environment [8] 
improve a firm’s AC through knowledge sharing [26]. 

Exploitation is basically the process of gaining 
competence by adopting, synthesizing, and applying current 
existing knowledge [27] [28]. Knowledge exploitation can be 
divided into internal and external knowledge exploitation. At 
a firm’s level, external knowledge exploitation refers to the 
commercialization of knowledge assets, for example, by 
means of technology licensing. It can occur independently 
from a firm’s product business or in addition to the 
application of knowledge in a firm’s own products [29] [30]. 
External knowledge exploitation potentially allows firms to 
capture additional value from their knowledge [31]. In 
service innovation, knowledge is often simultaneously 
exploited both internally and externally because of the 
strategic motives for knowledge transfer. An external 
knowledge exploitation capability requires open employee 
attitudes, which may fundamentally affect a firm’s 
management of knowledge transactions [32] [33] [34. 
However, protective attitudes concerning outward 
knowledge transfer seem to be embedded in many industrial 
companies [29]. Conditioned by the firm’s organizational 
context, employees may attribute negative connotations to 
inter-firm knowledge transfer [35] [36].  Not-invented-here 
(NIH) tendencies [36] [30] refer to negative attitudes toward 
acquiring external knowledge.  Ref. [37] adopted the notion 
of not-sold-here (NSH) tendencies. They defined NSH 
tendencies to be “protective attitudes toward external 
knowledge exploitation” (p.1055). Because of NSH attitudes, 
organizations may be unable to actively transfer knowledge 
internally or externally, even though their strategy may 
intend to do so.   

In line with [15] [16], we define individual knowledge 
exploitation as the use and further development of existing 
firm competences in customer knowledge management by 
individual members of a firm. Competences addressed in the 
empirical part of the study are technological competences, 
system competences and human competences in the context 
of industrial service innovation and development. 
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V. METHODOLOGY 

We carried out an exploratory case in nine Finnish 
industrial companies referring to themselves as service 
companies even though six of them were traditional 
manufacturers offering also services. Three of the case 
companies were industrial service providers. In the first 
phase, the researchers visited pairwise all the nine companies 
conducting preliminary discussions with the company 
representatives. The discussions lasted approximately two 
hours and were tape recorded and transcribed. Based on the 
analysis of the discussions and the literature review, a semi-
structured interview guide was created with the themes of the 
services offered, customers and customer contacts, customer 
information and its utilization as well as service innovation 
and development. Thereafter, altogether 31 interviews (one 
group interview, 30 individual interviews) were conducted 
on the case companies’ premises with, e.g., a general 
manager of service business, product manager, sales-
technician, maintenance manager, business manager, global 
account manager, sales manager, general manager of global 
product management, vice president, service development 
engineer, product development manager, sales director, 
commercial director, a product director and sales people. The 
length of the interviews varied from two to two and half 
hours.  

The transcribed interview data produced nearly 700 pages 
of text. The material was first analyzed by the ARA (actors, 
resources, activities) model. Then, following the 
recommendations [38], we conducted both within case and 
cross case analyses by the themes.  We followed abduction 
logic by moving iteratively between theory and the empirical 
data. The method enabled interaction among existing ideas, 
former findings, new ideas and new observations [39]. 

For the purpose of this paper, all the transcribed 
interviews were first read by two researchers in order to form 
a concise picture of the acquisition, assimilation, 
transformation and exploitation of customer information in 
each organization. Thereafter, the transcriptions were re-red 
by focusing on the individual exploitation of customer 
knowledge.  

VI.  FINDINGS OF THE STUDY 

Despite the fact that all the companies considered 
themselves as service companies, the interviewees found it 
difficult to define what service business means in their 
company. For some, it was traditional maintenance and spare 
part services, for another, totally new business opportunities 
and business lines. Many of the companies were developing 
value-added services to widen their service offering 
portfolios. Common to all the companies was increased 
sensitivity to customer knowledge. The interviewees saw 
customer information and knowledge crucial for the 
development of services that would satisfy the customers’ 
needs. They expressed the need to learn to listen to the 
customers to acquire knowledge about the changes in the 
customers´ processes and satisfaction to be able to 
incrementally improve existing services and service delivery. 
Intra-organizational communication of customer knowledge 

was facilitated and improved by developing communication 
structures and IT systems in the case companies.  

A. Individual exploitation of technology in customer 
knowledge management 

The members of the case companies utilized different 
information systems to collect, store and disseminate 
customer knowledge. The interviewees mentioned such IT 
tools as maintenance information and management systems, 
engineering information systems, project management and 
invention announcement systems and ERP (Enterprise 
Resource Planning) systems. The exploitation of ERP 
systems was seen important especially in the companies 
responsible for the customers’ production lines, e.g. in a 
factory automation supplier, where the personnel has to be 
able to quickly respond to the need for maintenance or repair 
service.  

In five out of the nine companies employees used the 
existing Customer Relationship Management (CRM) 
application. The development of CRM was seen very 
important also in the companies which currently did not have 
such systems, and CRM systems were currently in the 
development phase. Employees also utilized customer 
databases, digital reports of maintenance and repair visits, 
sales tools, and technical information bases on the Intranet as 
well as digital team tools. 

The exploitation of the IT systems varied in the 
companies. The interviewees identified several challenges 
regarding the use of IT systems. The most often mentioned 
obstacle to external customer knowledge exploitation, 
especially knowledge sharing was the lack or the inadequacy 
of IT systems. This was evident, for example, in a company 
where several IT systems were in use in different units 
around the world and there were difficulties in systems 
integration, although the need to make these systems 
communicate with each other was apparent. In another 
company, customer knowledge was also scattered in multiple 
IT systems. Thus, it was tiresome and time consuming to 
find the appropriate information in the system, because of the 
vast amount of non-structured information.  The interviewees 
longed for some kind of a search machine like Google to 
facilitate the information search.  

The question raised by the interviewees was how to make 
sure that people start exploiting IT systems such as CRM. 
The culture of activity, especially in the smallest 
organization relied on a non-structured information storage 
and personal interaction in knowledge transfer. As the 
organization remained small and people had long working 
careers in the same organization, important knowledge was 
dispersed through the organization sufficiently. However, 
incorporating more services into the firm´s offering, 
internationalization and an increased need for efficiency 
meant that the amount of customer knowledge which should 
be exploited grew exponentially and there was the need to 
store customer knowledge in one place. 

The representatives of each company pointed out that 
though effective IT systems are almost necessary, they are - 
in the end - merely assisting tools. Further development of 
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technology competences and IT tools calls for the 
examination of goals, communication structures and co-
operation inside and outside the organization and between 
different organizational units. For example, the 
representatives of one company pointed out that there were 
several internal stakeholders (e.g. sales and service provision 
units in addition to the interviewees responsible for customer 
management) who had active roles and interest in developing 
and providing maintenance solutions that comprises of 
several different services. As long as those responsible for 
providing different services only aim to attain their own 
goals without a holistic view of the customer and the 
understanding of the importance of internal co-operation, no 
technology can solve the problems regarding customer 
knowledge acquisition, communication and utilization.  

B. Individual exploitation of knowledge systems in 
customer knowledge management 

By knowledge systems we here refer to organizational 
structures, internal boundaries, communication structures, 
co-operation between different functions and units, culture, 
and strategy deployment and communication. The 
organizational structures of the case companies had been 
revised and, if necessary, reconfigured to support service 
development and, especially, customer knowledge 
exploitation in service development. The interviewees saw 
the exploitation of customer feedback especially crucial for 
the successful service delivery and the maintaining and 
improving of customer satisfaction.  

Ongoing organizational changes were seen to slow down 
customer knowledge exploitation of employees by slowing 
down the communication in the service development because 
of changing individuals. In one company, several changes in 
the organizational structure have taken place in the recent 
years. As the interviewees pointed out, the flow of 
information breaks down when people become parts of new 
organizations or otherwise move into new positions. They 
are not familiar with new communication structures, either 
formal or informal, and they have to rebuild their internal 
and external networks. Furthermore, the lack of the 
knowledge about the value of the knowledge at hand to new 
coworkers slows down the external knowledge exploitation.  

To develop communication structures in a factory 
automation supplier that was divided into two business areas 
some years ago, numerous internal trainings and marketing 
activities took place in order to ensure knowledge flows and 
customer knowledge exploitation in both the service and the 
product development. Furthermore, it was important to 
communicate the change in strategy, i.e., incorporating more 
services into the company´s offering, to everyone in the 
organization. Even though the company has traditionally 
been project-oriented and the personnel were already used to 
work closely with the customers, there was still a need to 
improve existing communication structures.  

In all of case companies, the importance of customer 
feedback in service development was recognized. Also the 
vast amount of customer knowledge owned by the customer 
contact personnel was known in the companies. However, 
the information received by frontline customer service and 

maintenance personnel did not reach service developers and 
management sufficiently. Due to the insufficient customer 
feedback communication (collection, storage and 
dissemination) systems, frontline personnel acted as 
knowledge gatekeepers.   

The interviewees argued that people working in the 
customer interface were not always aware of the importance 
and value of the tacit customer knowledge they possessed 
and the feedback they received. This implies that knowledge 
management strategies were not properly deployed in all the 
organizations. The interviewees pointed out, that in order to 
ensure effective customer knowledge acquisition, 
dissemination and usage everyone in the organization has to 
understand it´s importance and value.  

As to the organizational culture, the old way of thinking 
and operating was still evident, for example, in an industrial 
wholesale and service company. The company has earlier 
been team and product oriented. Therefore, people 
representing and selling different products did not know 
what the other teams sold. That is why they have been, until 
know, unable to identify customers who might need products 
or services represented by the other teams than that of their 
own. In the new situation, the need to learn a new culture is 
evident. The need for facilitating communication and co-
operation inside the organization was recognized and a new 
matrix organization was developed. In the new organization 
structure a customer will be able to interact with a customer 
account manager responsible for the whole offering of the 
supplier. 

Service development in the case companies was often an 
ad hoc activity and services were tailored to the customers 
case by case.  The lack of clearly defined service 
development processes made co-operation in service 
development projects challenging. Several interviewees 
pointed out that when customer knowledge reaches service 
developers it has already passed through several persons in 
the organization, because most service developers do not 
interact directly with customers. As the representative of one 
company pointed out, there were no unanimous guidelines 
inside the organization how to assess new ideas or how to 
collect customer feedback, how to analyze it and how to 
value it. Although customer focus groups were used in the 
organization, the knowledge received by service developers 
about customers was usually already filtered when it reached 
them, because it came from the sales personnel. This is why 
the interviewees also found that the roles in service 
development and provision were unclear; for example, the 
role of the sales organization.   

C. Individual competences in customer knowledge 
management 

  Individual competences consist of both explicit and 
tacit knowledge one possesses. The amount of cumulative 
and tacit knowledge was huge in each of the case companies.  
The companies had been able to exploit tacit knowledge in 
the past because of the long careers and limited turnover of 
the employees. According to the interviewees, the risk of 
losing tacit knowledge when people change their position or 
leave the company was recognized the case companies but 
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the respondents were unaware whether something was 
already done to facilitate tacit knowledge transfer and storage. 
Due to the inadequate documentation, to find knowledge 
about earlier development projects required knowing the 
right person, because information was often stored only in 
personal files and individual memories. 

Personal networks and social competences were found 
important by the respondents. Even though IT systems were 
seen as important tools in customer knowledge management 
and systems were developed in each organization, the 
emphasis was still on social interaction mechanisms; 
meetings and knowledge in face-to-face situations. Therefore, 
the interviewees considered it important to know what other 
people do in order to know what knowledge to share with 
them because customer knowledge was to a great extent 
shared personally and by using e-mail.  

All in all the interviewees thought that exploiting 
customer knowledge was extremely important. They wanted 
to make sure that knowledge is widely available. However, 
there was also a differing experience. The representatives of 
one company found that the culture of withholding 
information had traditionally been embedded in the 
organization because knowledge was seen as power. The 
interviewees saw that in order to break this tradition the 
openness towards knowledge sharing has to start from the 
top management.  

Although the interviewees saw IT systems as important 
tools for storing and sharing customer knowledge, there was 
also criticism towards using these systems. One could not 
always be certain whether the information was up-to-date, 
and the depth of information varied depending on who had 
entered the information into the computer. One of the 
reasons not to exploit IT systems as much as possible was 
hurry. The amount of knowledge in IT systems was found 
staggering. It was found very time-consuming to scan for 
important knowledge. Scanning for information was 
especially difficult in companies where customer knowledge 
was stored in several different IT systems. Multiple IT 
systems made it also difficult to feed information into the 
computer because one had to know which application to use. 
The interviewees had also recognized general resistance 
towards exploiting IT systems.  According to them, the best 
way to encourage people to exploit, for example, a CRM 
application was by informing the personnel of its benefits. 
Individuals have to recognize the benefit of changing their 
working habits.  

According to the key account manager in the 
environmental management and services -company, it is a 
huge but important task to educate people to understand the 
importance and value of their own expertise, competences 
and work in the service provision. It is equally important to 
point out the financial and other benefits of service 
development and close cooperation with a customer. The 
interviewees believed that he shared mindset of customer 
orientation can be reached through discussions and education. 
This process was going on in the case companies.  

VII.  DISCUSSION AND CONCLUSIONS 

Ref. [3] divided a knowledge life cycle process into three 
sequential steps: knowledge production, knowledge 
validation, and knowledge integration. Knowledge 
production in service development requires interaction 
between people or groups and the acquisition of knowledge 
from outside sources. In the case companies, customer and 
market information exploited in service development was 
seldom first-hand knowledge but filtered through customer 
contact personnel, i.e., gatekeepers of customer knowledge. 
Furthermore, service developers’ technical and sales 
personnel’s business knowledge and languages used 
sometimes collide.  That makes interaction sometimes 
difficult. It is important to develop communication in service 
development by inviting more customers and front line 
customer contact personnel (not only salespeople) to service 
development teams and thus receive first-hand customer 
knowledge.  

The interviewees also pointed out the difficulty to 
recognize the value of external knowledge, which is one 
component of AC [40]. This component parallels knowledge 
validation [3]. Due to different educational backgrounds, 
work positions, mindsets etc. individuals evaluate and 
valuate different kinds of knowledge. The not-sold-here 
(NSH) tendency [37] was also identified in this study. If 
knowledge is valued as power, organizations and individuals 
may be unable to actively transfer knowledge internally or 
externally.  

Knowledge integration within the organization seemed to 
be most challenging in the case companies. Managing 
knowledge is especially challenging in organizations which 
function globally [41]. Utilizing global IT systems enables 
employees to get information from different geographical 
areas. However, global systems can also be problematic, 
because exploiting them requires new skills, and making 
changes to improve their usability and functionality requires 
authorization. Developing inadequate IT requires much 
consideration on which applications to adopt, and who 
should have access to them to ensure that important customer 
knowledge is available for all those who need it. IT systems 
should also be user-friendly. Furthermore, both technical and 
attitudinal education is needed to get people to better exploit 
the potential of IT applications. Still, there has to be a shared 
understanding inside the organization about the importance 
and potential of customer knowledge acquisition, storage, 
sharing and usage in successful service development and 
provision.  

Customer knowledge exploitation capability requires 
open employee attitudes, which may fundamentally affect a 
firm’s management of knowledge transactions [32] [33] [34]. 
The top management has to clearly communicate changes in 
the strategy to the members of the organization. They have to 
share information actively and put special effort on 
facilitating cross-functional and cross-business area 
communication. The management has to encourage people to 
manage the new situation and to further develop processes. 
They also have to develop reward systems to support the 
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personnel to be more customer-oriented and focus on 
customer knowledge acquisition, sharing and utilization. 

We recognized multiple challenges concerning customer 
knowledge management in industrial service innovation and 
development; technological, organizational and human. 
Further research on these issues would help us to understand 
how to win those challenges.  
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