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Abstract: After-sales services are important to manufacturing companies both as a source 
of income and as a source of gaining competitive advantage. Searching for new sources of 
value in the after-sale market is thus of importance for these companies since it could help 
them to attract customers. Manufacturing companies are now seeking innovative ways to 
develop after-sales services with the use of remote monitoring systems (RMS). However, the 
sale of such services has been problematic, as barriers to change have arisen in the process 
of technology adoption. In this paper we identify a number of barriers to technology 
adoption based on a case study of a capital equipment manufacturer and three of its 
customers. Taken together, they represent ample evidence that while technologies such as 
remote monitoring systems represent cutting-edge technology, their successful adoption 
requires that organizational processes resonate well with the technological potential. 
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1. Introduction 

After-sales services are important to manufacturing companies both as a source of 
income and as a source of gaining competitive advantage. The available support 
functions do also influence the customer’s purchase decision and are thereby 
strategically important for product companies. (Cohen and Whang, 1997) Searching 
for new sources of value in the after-sale market is thus of importance for these 
companies since it could help them to attract customers. 24 h availability, guarantied 
deliveries and preventive maintenance are examples of offerings that are supposed to 
attract and create value for the customers. The development of Information 
technology (IT) has not gone unnoticed in this sector and the manufacturing 
companies are seeking ways of intertwining the technology in their after-sales 
processes in order to create value (Agnihothri et al, 2002). Systems for remote 
control and remote monitoring are examples of when information technology is used 
as a new value-adding source. The systems allow firms to track products across the 
whole use cycle and sometimes even connect with the product in use. For 
manufacturing companies this opens up new ways of performing maintenance and 
developing services. Data about the product’s usage and condition can constantly be 
monitored and alarms could be triggered when abnormal conditions are detected. 
Preventive maintenance is one area where these systems can improve the efficiency, 
which should be valuable since up time seems to be one of the most important factors 
for success (Armistead and Clark, 1991).  
 
Although this impressive technological feat and possibilities, many companies have 
struggled when trying to sell their remote monitoring systems (Oliva and Kallenberg, 
2003). Remote monitoring systems bring a potential to fundamentally reorganize the 
value chain, something that can be frustrating as well as rewarding. Contemporary 
organizations are arenas of heterogeneous interests, and while projects such as these 
will have strong driving forces aiming at the successful adoption of the technology 
there will always be forces in opposition aiming at resisting change. Successful 
adoption will by necessity be characterized by an understanding of these ‘forces in 
opposition’ and the barriers to change that needs to be overcome. In this paper we 
seek to find the barriers to adopt remote monitoring systems. If manufacturing 
companies should succeed with intertwining remote systems in the after-sales 
process they have to be aware of these barriers and be prepared to manage them. The 
paper is based on a qualitative study of a capital equipment manufacturer who has 
struggled when trying to sell their remote monitoring system. Three of their 
customers have been part in the study in order to get their perspective on the 
technology and what may hinder them to adopt remote monitoring system.    

2. Related Research 

The use of information technology in service processes can be seen as a strategic 
move to improve efficiency and control while providing the customer with additional 
or extended services. By being able to access and analyze data formerly not available, 
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and by finding other ways of performing service than through traditional service 
inspections, the service provider hopes to gain competitive advantage. (Walker et al., 
2002) However, in order for technology-enabled service processes to be successfully 
implemented in the customer organization, it is important that the service provider 
understands the perceptions and perspectives of the customers. (Walker and Craig-
Lees, 1999) Otherwise there is a risk that the use of technology will depersonalize the 
service experience, and cause frustration with the customers. (Walker and Craig-
Lees, 2000) In order to determine whether the use of new technology in service 
processes will enhance the service experience, it is therefore crucial to be aware of the 
customers’ perceptions of technology and in that identify possible barriers to the 
adoption of technology. (Walker et al., 2002) 
  
Innovation is a key factor in maintaining competitive advantage in manufacturing 
firms (Rees and Walsh, 2000). Innovation is also central to a successful adoption of 
new technology. In order for the technology to be implemented and accepted, both 
the developers of the technology and the end users have to be able to think and act in 
new ways. In this sense, innovation goes hand in hand with the development of 
information technology (Baskerville and Pries-Heje, 2001).  
 
An innovation is an idea, an action or an object that is regarded as new. The diffusion 
of innovation is the process through which innovation is communicated and passed 
on to other people. (Rogers, 1983) Over time, different models trying to capture how 
innovation is spread have been developed. (Jaakkola, 1996). Baskerville and Pries-
Heje (2000) describe three different diffusion models; the interactive model, the 
linked-chain model, and the emergent model. These models have grown out of 
previous research and try to explain how diffusion of innovation occurs, that is how 
innovation is spread among members of a social system. The interactive model 
focuses driving forces behind innovation. Technology-push and need-pull are two 
well-used concepts. The first implies a technology-driven development, the second, a 
development based on needs. (Baskerville and Pries-Heje, 2000) The linked chain 
model is expressed by Kline (1985) and identifies six elements in the innovation 
process. These elements span from the identification of needs to design, 
development, production, marketing, and further research. Knowledge is seen as the 
basis for innovation and its diffusion. The emergent model sees the process of 
innovation as unstructured and hard to deconstruct into separate stages. Instead, 
innovation is driven through sudden actions that can be both internal and external to 
the organization. (Schroeder et al, 1989) 
 
The development of new technology can be seen as a result of innovation or as a part 
of the innovation process. How this technology is adopted, that is how successfully 
innovation can be diffused, is in part dependent on which barriers there are in the 
process. Our field study originates from studies of IT-adoption and its resulting 
adaption processes (Henfridsson, 1999), where barriers, that may hinder or delay the 
technology implementation process, are in focus. (Baskerville & Pries-Heje, 2001; 
Henfridsson 1999). Earlier studies have shown that common barriers in an IT-
adoption process are knowledge barriers (Attewell, 1992), economics (Fichman & 
Kemerer, 1993), and psychosocial factors (Orlikowski & Gash, 1994). These barriers 
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should not be seen as solely negative forces, instead they should be regarded as useful 
resources for an informed adoption process. (Robey & Boudreau, 1999) 
 
Huff and Munro (1985) identified four models of the information technology 
assessment and adoption process. These four models were: (1) the normative ideal, 
where there was a high emphasis on both organizational issues and on technology, 
(2) the issue driven model, where the organizational issues were in focus, (3) the 
technology driven model, where technology was emphasized, and (4) the 
opportunistic model, where there was low emphasis on both issues and technology. 
They found that the ideal organization would lean towards the first, normative model, 
where there is a genuine understanding of both the technology and the organizational 
issues. However, considering that such an organization did not exist in their studies, 
they pointed to the other three models as widely used by companies in adopting new 
technology.  

3.Methodology 

The paper is based on an interpretive case study (Klein & Myers, 1999, Walsham, 
1993) conducted at a capital equipment manufacturer, and a select number of their 
customers within the process industry. The study took place in the fall of 2003 as a 
part of a larger project where the use of information technology in manufacturing 
companies is studied. To prevent a loss of integrity, we have chosen to anonymize the 
companies by not using their proper names.  
 
We used semi-structured interviews and document reviews as the main ways of 
collecting data. (Yin, 1989) By using this methodology we gained access to people’s 
experiences and thoughts, something that we considered important in detecting 
possible barriers. We interviewed 19 people from four different companies. The 
interviews focused on the use and development of technology, remote diagnostics, 
adoption of technology and technological frames. The interviewees ranged from 
technical staff to service personnel and after market executives to provide as broad a 
picture as possible. All interviews were performed on site, which gave us a chance to 
tour each company and get a sense of the work environment. The interviews were 
recorded and then transcribed. The transcriptions were crosschecked by both authors 
and read a number of times until central themes emerged. After the study was 
conducted we discussed the results of the research and possible development 
strategies with company representatives. 
 
Based on the empirical data, we identified a number of barriers to the adoption of a 
remote monitoring system. These barriers were then analyzed with regards to the 
theoretical framework and the strategic implications of the barriers discussed in 
terms of the models of diffusion of innovation and the models for information 
technology assessment and adoption process. 
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4. Case settings  

4.1 Drives   

Drives is a manufacturer of different hydraulic drive systems. Their drive systems are 
used in many different business areas; cement, chemical, sugar, pulp and paper, 
mining and fishing to mention just a few. More than 80 per cent of their production 
is exported to customers foremost in Europe but also in Asia, Australia plus North 
and South America. Service and support are important after-sale processes and to be 
able to meet the customer’s needs, Drives have representatives and offices in more 
than 20 countries. The company’s service concept includes service contracts, system 
diagnostic checks, preventive maintenance and of course emergency repairs. A 
majority of the services offered by Drives today involve fieldwork, where the service 
technician visits the customers in their own environments. This is an expensive and 
sometimes inefficient way of performing service, and the after-market executives at 
Drives have been looking for a way of improving their business processes. 
 
Five years ago, Drives started developing a technological solution to enable the use of 
remote monitoring of their product as an innovative means of improving the 
maintenance processes and offering new kinds of services. The aim was to get early 
warnings and alarms, and to be able to provide real time monitoring of their 
hydraulic drive system. Today they have a remote monitoring system (RMS) that 
makes it possible to get data from the hydraulic system. The monitoring system uses 
sensors installed in the hydraulic motor to collect data about its performance and 
condition and these data are then sent to a server located at Drives where they are 
analyzed.  
 
Drives describe the RMS as an innovative way of creating after-sale service offers. 
With the system the company wants to improve the maintenance by basing it on 
observed/actual needs instead of planned needs. Apart from an enhanced service 
process the system could be used to better the use of the motors by detecting 
incorrect use of the equipment. The customers can also use the system as a means of 
preventive maintenance. If unplanned production stops can be prevented through the 
use of remote monitoring, it would directly lead to higher efficiency. Besides causing 
a lower volume, unplanned stops can lead to deteriorated quality. It is a steady flow 
in the production that leads to high quality and profitability. Preventing errors 
requires experience and knowledge about the machines since the aim is to predict 
what is about to happened. Monitoring is an essential part in this work since it 
renders the possibility to gather data and to analyze trends and detect if something 
abnormal is about to happen.  
 
However, so far Drives have foremost been using the system to fulfill their own needs, 
that is, to collect data and analyze motor performance, since they have not been able 
to sell it to as many customers as they had expected.  
 



IRIS27 
Katrin Jonsson & Ulrika H Westergren: Developing remote monitoring services: 
Important points to consider 
 
 
 
4.2 The customers 

 
The customer companies are all large companies from the process industry. We have 
chosen to name them Alpha, Beta, and Gamma. Alpha is a large mining company 
with a recent interest in machine monitoring. Beta is a pulp-and-paper company with 
20 years of experience in preventive maintenance. Gamma is also within the pulp-
and-paper industry, but is developing its own remote monitoring system, based on 
some of the same premises as the Drive RMS.  

5. Barriers to RMS 

Drives have launched their remote monitoring system as a way for the customers to 
prevent unplanned stops caused by drive system breakdowns. The system is 
embedded in a remote monitoring service offer and thereby sold as a service and not 
as a product. The system makes it possible to gather data from the drive system and 
send it to Drives for analysis. By giving Drives access to data records from the motor 
they may be able to draw valuable conclusions about needed maintenance and 
improvements in usage. This opens up for preventive maintenance, which is valuable 
for the customer since operational hold-ups are very expensive. Urgent problems or 
errors could be discovered by occasional readings of different parameters but 
preventive maintenance is based on analyses of longer time sets. Through access to 
data from many occasions it is possible to analyze trends, which make it easier to 
draw conclusions about what might happen, and to alert the customers in time.  
 
However, this way of selling the RMS has not been very successful. The customers 
have a number of concerns with the system, and with its usefulness. There has also 
been internal resistance to selling the system. These are what we call barriers to the 
adoption of RMS. They have to be handled in order for Drives to launch the system 
successfully.  
 
Internal issues in the supplier’s organization 
 
One of the first issues for a successful diffusion of remote systems is a unity internally 
among the supplier’s organization. The people who are in contact with the customers 
and are supposed to sell the concept have to be convinced about the system’s benefits. 
If not they will probably not succeed with selling it to others. If the information is 
unclear the sellers become less convincing and feel that they cannot answer questions 
from customers. This is especially true if the system is intertwined with different kind 
of service agreements where certain conditions have to be clear and agreed upon. An 
important issue to consider internally is also if there exist an incitement to sell the 
system. If unclear information and lack of incitements coexist the probability is high 
that the sellers won’t struggle to succeed with selling the system. This has been part of 
the problem at Drives. People from the sales organization express confusion and 
frustration over not knowing what the intended benefits of the system are. As they 
themselves are not convinced, they have a hard time motivating their customers to 
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buy. Internal issues are thus at the heart of the first barrier restraining a successful 
launch of Drives remote monitoring system. 

The customers do not see any added value with the service offer 
 
All the customers get a lot of offers from different suppliers about maintenance, 
production and services. Due to this overload they are skeptical to just buy a new 
system before they are convinced about its benefits. Beta who have experience of 
remote control don’t see any added value with Drives remote services; they think they 
could do the same on their own without involving Drives. Gamma also points out the 
necessity of being able to prove the added value of this kind of services. To convince 
the customer and make them aware of the benefits with the system it seems necessary 
to have concrete examples of how it will create value for the customer. It is also 
important that the system is used in a way that creates more value than the customers 
can do themselves. One example of added value that the customer would appreciate 
would be if Drives could calculate the motor’s remaining lifetime. Having functioning 
technology is not enough; the added value of installing and using the system has to be 
made explicit.  
 
An excellent product makes it difficult to se the added value with RMS 
 
An obvious barrier to remote systems is an excellent product. Of course an excellent 
product should be regarded as something positive and not as something that should 
be changed, but when trying to sell a monitoring system, high quality can at first be 
seen as a barrier. Drives’ customers’ experience of the hydraulic motors is that they 
are stable and rarely break. One employee at Beta expresses his thoughts of 
monitoring the motor as follows: “What will break first – the motor or the remote 
system?” His opinion is that the system probably will break before the engine. One 
way for the supplier to overcome this barrier is to work hard on showing the added 
value of the system or on integrating it with a larger monitoring system. In the 
production process the motor is an essential part and if the whole process is going to 
be monitored it is rather natural to also monitor the motor. By monitoring the motor 
it is also possible to get some information about the objects that are close to the 
motor in the production process. With an overall picture on the production process 
the motor thus becomes important to monitor. 
 
Lack of information 
 
In a service situation it is important with a good relation between the supplier and 
customer. Both actors need to be aware of the conditions and the aim is that the 
collaboration should be valuable for both actors. Beta have experienced that a lot of 
suppliers are interested in collaborations, but they are not able to specify what 
benefits and value the collaboration would give to Beta. Due to this the people at Beta 
have the feeling that the suppliers want access to their knowledge without giving 
something back. On some occasions Beta have collaborated with suppliers and letting 
them install remote monitoring systems the feedback have been poor. This was the 
experience when they allowed Drives to install their system for a limited time in order 
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to do some tests. At Beta they don’t know anything about the results from this test 
period. A close relationship characterized by trust is thus important if the remote 
monitoring services should be successful. Alpha do also agree on this and they view a 
trustful relationship as a key in determining which supplier to collaborate with upon 
remote monitoring services. Such relationships are of course nothing that can be 
created in a week or two; it is something that has to be established over time. Even 
though Drives have a good standing among their customers, they have to be 
professional and prove themselves trustworthy in every moment or their motives may 
be questioned.        

Complexity 
 
Together with a growing usage of systems for monitoring machines as well as 
processes follows a rapidly growing amount of data and alarms. This creates a 
complex information handling and with too many alarms there is a risk that they lose 
their value and go unnoticed. After a while the operators identify some key alarms 
that they find important and stop reacting to other alarms. The customers’ wish is 
that one error should end in just one alarm. Today one error in the oil pump can 
result in many alarms since the sinking oil level will trigger other alarms. The real 
error is however in the oil pump and in this case it is the key alarm. In a long term it 
is necessary to find ways to sift out the most important alarms. Today one error can 
trigger many alarms although it would be enough with just one indication of the 
error. All customers would like to see a development where the machines are viewed 
as components in a larger process instead of separate units. To manage this suppliers 
need a great knowledge about the customers’ processes, instead of offering separate 
systems that only handle a part of the process or one specific machine. Drives are 
today experts on their system, but have little knowledge of the entire process where 
their system is in use. This creates a situation where they may be at a disadvantage if 
they alone try to meet the customers’ needs of monitoring services.  

6. Discussion 

Earlier research has shown that common barriers in an IT-adoption process are 
knowledge barriers (Attewell, 1992), economics (Fichman & Kemerer, 1993), and 
psychosocial factors (Orlikowski & Gash, 1994). Of course a lack of resources that 
hinders a customer to fully invest in the new technology might lead to problems in 
the adoption process. However, as we have seen in the Drives’ case, economics is not 
the main barrier to the adoption of remote monitoring services. Instead, the barriers 
stem from a lack of knowledge, and from psychosocial factors present in the both 
Drives’ and the customers’ organizations.  
 
The first barrier, which has to do with the internal issues in the supplier’s 
organization, is a clear knowledge barrier. The sales staff does not feel comfortable 
promoting the RMS as they are themselves not sure what added value the system can 
provide the customer with. Unconvinced sellers lead to unconvinced customers and 
decreasing sales. If the staff members had a better incentive to sell the system, they 
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would probably be able to come up with more convincing arguments. This barrier is 
based on a lack of knowledge of the system’s full potential, and on a lack of 
knowledge of the rationale behind the development of the system. This has to be 
established in the supplier’s organization before successfully launched to the 
customers. Management literature often describes the need for a technology 
champion; that is a person who pushes change forward. (See for example McKenney, 
1995) In this case, this has been hampered by the complexity related to the 
technology and its potential benefits. 
 
The following two barriers deal with the customers’ perceptions of the service offers 
surrounding the technology. They state that they do not see what added value the 
system provides, indicating a serious critique of how the service offer has been 
formulated. It is clear that it is not the technology per se but the added value that it 
can provide that is at the heart of the customers’ concerns. As Drives have a 
reputation of selling an excellent product, the customers expect additional offers to be 
of the same quality.    
 
The final two barriers have to do with the customers’ perceptions and expectations of 
the supplier and its service organization. The experienced unclear conditions from 
the supplier and the feeling that the supplier has too little knowledge about the 
customers’ processes express important issues. This shows that it is very important 
for the supplier to establish and maintain a trusting relationship with the customer. 
Drives solid reputation when selling hydraulic drive systems is not enough when it 
comes to selling additional technology and services. They have to constantly prove 
the added value of their products and services.   
 
Innovations can be developed both as an answer to expressed needs or as a way to 
push the users forward. When innovation is based on observed needs there is a strong 
emphasis on the user’s organization in order to identify areas where an innovation 
could solve a problem or create opportunities. Drives innovation process has mainly 
been technology driven with a weak emphasis on customers’ organization. Of course 
the development team has been getting input from customers indirectly via sellers 
and maintenance engineers but there hasn’t been an organized inventory of 
customers’ needs. When the technology was developed Drives realized that the 
technology itself didn’t create enough added value to the customers. They were 
struggling in their efforts to sell the system as an after-sale service. This has caused 
many barriers to arise in the technology adoption process. It is clear that the strive for 
the normative ideal, where there is a high emphasis on both organizational issues and 
on technology, is a way to overcome many of the barriers described above. 
 
Drives’ solution was and still is to sell the system as an after-sale service where data is 
transferred back to Drives where it is analyzed and then sent back to the customers. 
In this study it has however been shown that for the customers in the process 
industry this isn’t enough and Drives has now realized that the transformation of the 
system into a valuable offering is a process that also requires innovation.   
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Although the development process has been mainly technology driven, the customers 
view remote monitoring systems as valuable in the maintenance work, and important 
in the work of reducing unplanned production stops. A decisive factor for the 
customers to adopt or not is whether they see any added value. Perceived added value 
is something individual and different customers may rate the same offering different 
based on their own knowledge, experience etc. In this study it has been clear that 
customers who have own knowledge about remote monitoring systems have higher 
demands on the supplier and the service offered. What is common for all customers is 
that value is not created by the pure technology; it is rather the knowledge of 
analyzing the data and the service surrounding the technology that creates value. The 
emphasis therefore has to be put in how to embed the system in a valuable service 
offering.  

6.1 Strategic implications 

The research undertaken in this study serves to identify customers’ willingness to 
adopt remote monitoring system provided as after-sale services and what factors that 
may hinder such adoption. Knowledge of such barriers helps determine how both the 
technology and the service offerings should be designed and market. An 
understanding of factors affecting a customer’s decision to adopt or not is thus of 
strategic importance for the service provider. We have found that companies in the 
process industry have a positive attitude to remote monitoring system and they see 
them as important in the work of reducing unplanned production stops. Production 
stops can be prevented by monitoring parts in the production process with precision 
and regularity; an ability that remote monitoring systems have. 
 
In this study it has been shown that a well-functioning product don’t motivate a 
remote monitoring system. The customers don’t see any added value with the system 
since they don’t experience any problems with the specific product. In the same time 
the customers experience a complexity and they would like to reduce the number of 
systems and get a more comprehensive monitoring of all machines in the process, 
instead of a number of different systems. With a more integrated monitoring it 
becomes possible to find key alarms and reduce alarms that today are triggered 
unnecessarily. In order to provide an overwhelming monitoring solution the supplier 
needs to have knowledge about the customer’s production process and not only on 
certain parts, a knowledge that Drives lack today. For a supplier who has customers 
in many different sectors it could be almost impossible to have knowledge about all 
different productions processes so it is rather natural that Drives lack this process 
knowledge. To overcome this Drives could take part in constellations with other 
actors and together with them offer an all-embracing service solution that reduce the 
complexity with many systems and offerings that the customers experience today. 

7. Conclusions 

The identified barriers exist mainly because of a lack of knowledge and because of the 
customers’ perceptions of the technology and the service offers. While there is a good 
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understanding from the customers’ side on the potential benefits that follows with 
new technology, there is a widespread lack of buy-in to be found among customers 
when it comes to Drives RMS. This lack of buy-in is related to (1) the complexity of 
the technology and the ambiguity that follows, (2) the perceived ‘perspective’ or 
‘interest’ that the technology primarily caters for (i.e. whether or not the technology 
primarily takes into consideration the customer’s interests), and (3) the limiting 
organizational model that Drives’ solution provides. 
 
Taken together, these dimensions help explain the lack of buy-in among customers. 
In our mind, any and all distrust towards new technology, as represented in barriers 
to the adoption of RMS can be seen as a potentially healthy organizational reaction to 
new technology. It becomes a healthy reaction, however, if and only if there is an 
ongoing debate as to why and how technology should be intertwined with 
organizational practices. In other words, there has to be an arena on which the forces 
opposing and promoting change can meet and blend. 
 
The adoption process has been largely technology-driven, with a strong emphasis on 
the technological solution at hand. This, together with the de-emphasis on 
organizational issues has caused the customers to question the value of the 
innovation. In order to overcome the barriers and ease the adoption process, the 
service supplier has to show how the technology creates added value. For Drives, this 
means partaking in strategic constellations with other actors, to create a 
comprehensive solution, where their system is only a part of the whole. 
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