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Abstract. Integration of equipment suppliers in the design of the production 
system has often been associated with major benefits. However, from a mana-
gerial perspective, integration between the user and the suppliers of the produc-
tion equipment is still challenging. Therefore, the purpose of the research is to 
explore how manufacturing companies can facilitate and manage equipment 
supplier integration when designing the production system. Based on an real 
time case study in the automotive industry 10 critical factors for successful 
supplier/user integration are identified, which can be classified into three 
categories: human factors, project management factors and design factors.   
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1 Introduction 

For manufacturing companies active on the global market, high-performance produc-
tion systems that contribute to the growth and competitiveness of the company are 
essential. Among a wide range of industries it is increasingly acknowledged that supe-
rior production system capabilities are crucial for competitive success. However, 
today’s focus is on the operations phase, i.e. the serial production of products, rather 
than on the previous design of the production system. As a result, production systems 
are generally designed relatively shortly before their installation [1]. That is also the 
reason why implementation of lean production in manufacturing industry is largely 
directed towards improving the operational performance of the production system. 
This is today true for the global manufacturing industry worldwide. Lean production 
is the combined set of philosophy, principles and tools for managing their production 
systems. In the end of the day, however, the real root-cause for many problems and 
losses in production ends-up with issues that emanate from the design process of ei-
ther the product or the corresponding production system [2].  

The potential of gaining a competitive edge by improving the way the production 
system is designed is hence ignored, although it is a well-known fact that the produc-
tion system design process is the foundation for achieving a high-performance pro-
duction system [3]. Consequently, if the production system is not designed in a proper 
way, this will eventually end up with disturbances during both start-up and serial 
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external knowledge, ideas and paths to market, when they seek to maximize returns 
from the development activities. The study of Enkel et al. [7] shows, that loss of 
knowledge, higher coordination costs and loss of control and higher complexity are 
mentioned as frequent risks connected to open innovation activities. Thus, by working 
together with an equipment supplier, a manufacturing company faces the risk that 
knowledge about core production processes is transferred to competitors via the 
equipment suppliers [8]. As such, it is useful to review critical factors for successful 
user-supplier integration when designing the production system. 

2.2 Critical factors 

Yin and Ning [9] developed a framework suggesting that  an inter-enterprise infor-
mation system, a partnering relationship among the participating organizations and an 
integrated dynamic planning process are critical factors. Focusing on the collaboration 
between equipment suppliers and users Rönneberg Sjödin et al. [10] argue that more 
resources should be spent in the early phases as it is important to facilitate intensive 
collaboration with equipment suppliers. Otherwise, mechanisms important for inte-
gration such as meetings, workshops, and teambuilding are limited, which may result 
in strained relationships, which cannot be recovered at later stages. 

Another factor important to consider is an adequate management of information 
flow between the equipment supplier and the user [11]. In order to realize the benefits 
of collaboration with an equipment supplier, it is important that the exchanged infor-
mation is cautiously tailored to the specific needs of the partner. Organizing the col-
laboration in a formal process and appointing a skilled contact person supports an 
effective flow of information [11]. 

Further, even in situations where the equipment supplier has a major role in the de-
sign of the production equipment, it seems necessary to maintain certain competen-
cies also within the manufacturing company. Hobday et al. [12] point out that the 
trend towards outsourcing has made it even more essential to keep in mind the re-
quired in-house competences for system integration. Von Haartman and Bengtsson 
[13] conclude that to be able to benefit from supplier integration, manufacturing com-
panies have to possess corresponding in-house competences.   

When integrating the supplier in the design work, an appropriate use and under-
standing of contracts and governance mechanisms is important. Lager and Fri-
shammer [8] emphasize the need to consider the “nature” dimensions (proprie-
tary/non-proprietary) in order to avoid the unintentional diffusion of important in-
house know-how to competitors. Incentives, authority and trust are important tools to 
govern complex procurement situations involving several actors [14]. 

3 Research Methodology 

The research is founded on one real time case study at a Swedish manufacturing com-
pany, which gives the possibility of being close to the data, thus enabling a close-up 
view on patterns, and how they evolve [15]. In line with previous production system 
design research, our view is that the case study provided a good possibility to capture 
a more complete and contextual assessment of the process of integrating equipment 



suppliers in the design work. Clearly, applying a single case study approach suffers 
from problems of generalization [16]. However, the single case study results created 
here do not rely on statistical generalization but on analytical generalization, i.e. gen-
eralization towards theory, which is a potential provided by the case study methodol-
ogy.  

The study was part of a new product development project, which required the de-
sign of a new production system since the new product could not be assembled at the 
existing production line but required the design and building of new production 
equipment. The unit of analysis was the production equipment acquisition project at 
the manufacturing company in which the equipment supplier played a key role in the 
design and building of the production equipment.   

Data was collected between November 2009 and August 2011, where actions and 
events were observed in real time for 37 days. Overall, being at the company was 
important for the data collected. For example, on several occasions, project members 
discussed critical aspects and possible problem solutions at greater length during the 
lunch break than in project meetings. Data were collected from multiple sources of 
evidence including passive and active observation, semi-structured interviews and 
documents aiming at data triangulation. In practice, the same problem or fact was 
addressed by more than a single source of evidence during the data collection. 

The collected data has been analysed according to the guidelines provided by Miles 
and Huberman [17], i.e. data reduction, data display and conclusion draw-
ing/verification. In order to reduce and display the data in an appropriate way, directly 
after each time of data collection the findings were summarised and transferred into a 
worksheet for further analysis. Further, a detailed description of the case was devel-
oped. The results from the case study were compared with and related to the existing 
theory, i.e. enfolding the literature.  

4 Empirical findings 

The background to the project studied was the need to replace the existing assembly 
system as a consequence of the design of a new product generation. The idea genera-
tion and concept iteration for the production system was carried out under severe time 
pressure as the time plan for product design was not adhered to and the resources 
allocated were inadequate at the beginning while the date for start of production was 
unchangeable. At the manufacturing company, most of the internal work regarding 
the design of the production equipment was carried out by the production engineering 
department and the project leader responsible for the industrialization, i.e. the process 
required when transferring the product design into start of production. The selected 
equipment supplier was located in Sweden but in another city about 500 km away. 
The equipment supplier had wide experience as project supplier to the automotive 
industry and was thus aware of the particular requirements of the automotive industry.  
Since there was little room for concept iterations, the case study company commis-
sioned one equipment supplier to design a concept solution between November and 
December 2009. In parallel, two internal solutions were created based on the earlier 
ideas of the production engineering manager. The three different concepts were eval-



uated and synthesized into one final solution, including solutions for production 
equipment and material supply aspects.  

The design of the production equipment followed a formalized process in which 
the case study company had mapped out different steps or activities that the equip-
ment suppliers had to complete at various points in the process. The activities under-
taken in each stage incorporated the transfer of new information from both sides. 
Since the company normally involves equipment suppliers a considerable amount of 
standards and rules were used such as the technical requirement specification. How-
ever, also new standard documents were created. For example, the manufacturing 
company put a lot of effort on collecting and documenting more project specific re-
quirements. 

 To coordinate the work between the user, i.e. the case study company, and the 
equipment supplier, a time plan was created. The time plan included not only key 
dates to be kept in the project such as when the factory acceptance test or site ac-
ceptance test should be carried out but also several verification occasions, which 
should take place under the project progress. The verification occasions were summa-
rized in a verification plan, which was used to outline when and how the fulfillment 
of the specified requirements and the progress of the design and development of the 
production equipment should be followed up and assessed. In addition, the equipment 
suppliers and the manufacturing company appointed contact persons. The contact 
person appointed by the manufacturing company was a production engineering man-
ager who had experience from previous development projects and was also the system 
designer of the assembly line used for the previous product generation.  

Further, during the production equipment acquisition project a number of meetings 
comprising different participants from the user and supplier company took place. 
Depending on the purpose of the meetings, employees from different functions with 
different knowledge were invited. For example, assembly operators attended the dis-
cussion about the screen size at each workstation, while employees from the infor-
mation technology department contributed to the decision about the operating system. 
The meetings at the manufacturing company offered an opportunity for the equipment 
supplier to study the manufacturing plant and the assembly of the actual product, to 
collect information about on-going manufacturing and the production processes con-
nected to the targeted production system part, i.e. the equipment to be built. 

5 Critical factors for successful integration 

The potential of integrating equipment suppliers in the production system design pro-
cess are compelling. In the studied project, the integration of the equipment supplier 
resulted into an innovative and new solution based on the access to and application of 
new technology. Although the potential benefits can be substantial, integrating 
equipment suppliers in the production system design process is sometimes an uncom-
fortable way of doing business. In order to achieve successful integration and thus 
better production systems a total of 10 critical factors were identified, see Table 1. 
This factors help to identify reduce potential barriers and expand the relationships 
between the partners. 



Table 1. Critical factors for improved user-supplier integration in order to accomplish better 
production system solutions  

Factor How it contributes to user-supplier integration 
Human factors 

Appoint skilled 
contact person 

The contact person enables easily access to missing information and is 
also used to discuss critical issues. 

Assign suitable 
resources 

Resources needs to be available to engage in the design process and 
thus to make integration possible.  

Build trust The manufacturing company needs to have confidence in the equip-
ment supplier’s capabilities. 

Core team A cross-functional team ensures a holistic perspective and speeds up 
the decision making. Clear and explicit goals should be established. 

Project management factors 

Contract Regulatory issues are clearly defined and help to minimized concerns 
that either part will take advantage. 

Formal approaches Formal methods such as the process applied, documentation and plan-
ning facilitates coordination and synchronization of work activities.  

Frequent face to 
face meetings 

Meetings are used to reduce any equivocality surrounding the process 
of designing the production system and help to align the culture of the 
two partners. 

Information flow Open communication channels are required to improve decision mak-
ing and ensure that all partners are updated.  

Design factors 
Joined idea gen-
eration  

Joined idea generation contributes to clear directions and expectations 
for the project. The creativity of all individuals involved can be uti-
lized in both concept and detailed design. Further, each partner can 
identify possible benefits. 

Specified require-
ments 

Specifying as well as understanding requirements of the user contrib-
utes to a solution in line with the needs. 

 
The findings highlighted the importance of the humans involved in the design process 
from both partners, i.e. the equipment supplier and the manufacturing company. The 
results of the case study indicate that it is particularly important to have a skilled con-
tact person at the manufacturing company, which is in line with earlier research [12, 
13]. This person can be compared to the role of a gatekeeper in new product devel-
opment projects, i.e. a person which can overcome barriers based on differences such 
as terminology, norms, and values [18]. The contact person can be considered as a 
key communicator between both organizations and provide a link between the manu-
facturing company and the equipment supplier. To have the right competence at the 
manufacturing company is important to evaluate and judge the appropriateness of the 
solutions proposed by the equipment supplier.   

Further, the empirical findings show that the project management is critical for 
successful user-supplier integration [1]. The coordination between the equipment 
supplier and the manufacturing company are likely to benefit from a formal approach 
[11]. Following this recommendation leads to different initiatives may be established. 
Effort should be placed on planning activities and establishing a standardized process 



and documents. The reason for not being able to coordinate the work of the two part-
ners and being late is because the underlying means used are not constructed to sup-
port the work at physical dispersed settings. On the other hand by applying for exam-
ple a structured process gives advices on what work activities needed to be completed 
at different points in time and what decisions that needed to be accomplished at dif-
ferent points in time.  In addition, the findings indicate that in line with prior research 
[e.g. 10] efforts should also be placed on communicating the expected production 
system solution internally, i.e. within the own (user) organisation including product 
designers and the end-user such as operators, and support functions like production 
engineers or maintenance engineers. Thus, face-to-face meetings could be used to 
invite also other people outside the core team. By involving end-users as early as 
possible in the process their input and feedback could be considered when designing 
the production system thus avoiding late design changes. 

Often equipment suppliers are involved when the manufacturing company has al-
ready developed its scope of supply including a conceptual solution and the require-
ment specification. However, the potential benefits that can be achieved by integrat-
ing the equipment supplier in the design process are minimised if the equipment sup-
plier is included at this late stage. Thus, there is a need to include equipment suppliers 
earlier, while at the same time negative effects such as the risk that key competences 
are distributed to competitors should be minimised. This means that there is a need to 
look at intellectual factors focusing on achieving a good balance between competition 
and co-operation.  Hence, technical aspects of the buying process need to be ad-
dressed [8, 14]. 

6 Conclusions 

The purpose of the paper was to identify and discuss critical factors facilitating an 
integrated user-supplier approach when designing production systems. From the rich 
database of the real-time case study, a total of 10 critical factors were identified, 
which in one way or another have an impact on integration between user and supplier. 
Underlying these factors were three categories: humans, project management and 
design factors. The three factors are thus related to existing theory. However, what we 
add is a description of the specific details of user-supplier integration when designing 
the production system, an issue which has only been addressed to a limited extent. 

The research presented in this paper should be seen as a first step to improve the 
integration between users and suppliers in the design of the production system and 
clearly more research is needed. For example, our empirical findings revealed some-
what unexpectedly that despite physical distance and organizational boundaries, there 
were no major coordination problems between the partners. Thus, gaining a better 
understanding of the barriers for supplier-user integration in the design of the produc-
tion system is needed to be able to identify ways to overcome them to achieve the 
creation of better and more sustainable solutions. 
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