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Abstract 

As service renders an increasing share of companies’ revenues and affects a product’s environmental performance, the effectiveness of the 
services carried out is important. The aim of this paper is to analyse the service information transfer in the service development process at two 
automotive companies in order to explore its inefficiencies, and to promote steps to make it more efficient in the future. The work process 
during service development was mapped, focusing on the information transfer, including databases utilized and types of instructions produced. 
The studies show that some information provided to the service designers is insufficiently detailed and some databases are incompatible, 
causing rework in the service development process. Further, the information provided to service technicians comes in multiple formats, causing 
inefficiency in the service process, and feedback to the service designers is too time consuming. 
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1. Introduction 

    Service has become increasingly important, as the trend 
is that service selling renders a higher percentage of 
companies’ revenues [1]. Service engineering includes the 
development and design as well as the production of services 
[2]. The effectiveness of the services carried out relies in part 
on service instructions carefully designed by service 
engineers. Thus, one of the most important issues for 
companies is how to develop and improve their services [3]. 

Another aspect is that service could extend the product’s 
useful life through maintenance and, for instance, education 
directed at users on how to best use the product, which also 
can benefit the environment [4]. According to Igba et al. [5], 
in-service information should be fed back to the early stages 
of the product life cycle so that complex products’ lives can 
be prolonged and support improvement in the next generation 
of products and services. Information from the service could 
be used to better educate designers about the product in use 
[6]. 

   The aim of this paper is to analyse the service information 
transfer in the service development process at two automotive 
companies in order to explore its inefficiencies, and to 
promote steps to make it more efficient in the future. The 
service designers’ and service technicians’ involvement in the 
information exchange within the product life cycle is 
explored. The work process during service development was 
mapped, focusing on the information transferee, including 
databases utilized and types of instructions produced. 

2. Method 

To reach the aim of the paper, a brief literature study and 
semi-structured interviews with two automotive companies 
were conducted. The literature was reviewed within the fields 
of service design and development using the search strings 
service design, service development, information transfer, 
service method development, service technicians and 
automotive repair instructions in Science Direct and Google 
Scholar. Empirical data was collected at two companies 
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through semi-structured interviews with service designers, 
including method developers, illustrators and specification 
managers, as well as service technicians. The interviews were 
analysed, and further details about the main workflow and the 
participating roles in the service development process were 
provided by the studied companies. 

3. Service information 

The service research field could be divided into three 
components according to Torney et al. [7]; service 
development, service management and service operations. In 
this paper, all three areas are touched upon, as the point of 
analysis is service information transfer. Hence, all aspects of 
the service life cycle are considered.  

The vehicles studied contain thousands of parts, which is 
increasingly commonly in customized configurations in order 
to satisfy market demands [8]. As products often require 
different types of service during their lifetimes, the products’ 
design should allow for easy maintenance [9]. For instance, 
the product could be designed with standardized parts in 
modules based on platforms, which could facilitate both 
service and end-of-life activities such as remanufacturing [9, 
10]. Within the automotive sector, regular service is a must in 
order to keep the vehicles running as long as possible before 
end-of-life. The services include changing fluids such as oil 
and exchange of worn parts, etc. These services are quite 
costly for the customers and can be complex for the service 
centers.  It is, however, crucial that the dealers’ service and 
cost are satisfactory to the customers in order for the 
producers to protect their brand [11].  

Thus, the standardized services require information about 
the parts and the services to be carried out. These instructions 
are provided by the OEMs in departments dedicated to service 
development [7]. Their service designers develop service 
instructions, illustrate service operations and estimate times 
for the different service operations. These instructions are 
then distributed to the service centers. According to EU 
directive 1400/2002/EG [12], technical instructions, relevant 
software, etc. need to be made available to all service 
providers, albeit for a fee. However, the OEMs will typically 
have dedicated service centers, either part of the organization 
or contracted, that have direct access to all service 
instructions. Further, each vehicle comes with an instruction 

handbook including common service instruction.  
 
The service instructions are naturally based on information 

about the vehicle setup. Such information is provided to the 
service developers by the design departments. In order to 
carry out design for service, information and participation 
from the service development departments are needed. 
Further, service includes numerous interactions with the 
customers and users as well as the product. Such information 
is important for product and service design [13]. Furthermore, 
the service technicians are also the users of all the service 
instructions generated by the service designers. Preferably, the 
information feedback should be utilized to improve the next 
generation of products. If service design is not integrated with 
the product design, opportunities for increased revenue and 
environmental benefits can be overlooked [4]. 

Ideally, the entire life cycle of a product should be 
considered in the design phase, including manufacturing, use 
and take back (including end-of-life activities such as 
remanufacturing and recycling), in order to increase 
efficiency throughout it [14] (Figure 1). Such information is 
often subject to losses further down the value stream, and 
information feedback is often limited [15].  

Information sharing requires databases and software in 
order to efficiently handle and distribute the generated 
information. In order to improve the environmental 
performance of a product value chain, it is important that the 
correct information reaches the correct recipient at the right 
time and in the right format. However, achieving such an 
efficient information flow is a complex process that requires 
methods for handling information and communication 
between the involved actors in an efficient manner, something 
that the automotive industry experienced when the IMDS 
(International Material Data System) was introduced. IMDS is 
a globally standardized material data system that is now used 
by basically all car manufacturers (that also finance the 
system) and their subcontractors [16]. IMDS enables car 
manufacturers and their subcontractors to fulfill the 
obligations imposed on them by national and international 
standards, laws and regulations (e.g. the ELV Directive). 
Thus, the information flows need to be designed and 
communication established all along the product life cycle 
[17]. 

 

 

Fig. 1. A schematic picture of the desirable information transfer scheme in a product life cycle. 
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4. Industrial cases from the automotive sector  

Two case companies participated in this study, both actors in 
the automotive sector. Case company A produces cars, while 
Case company B manufactures trucks. Both companies design 
and produce their own products as well as design and provide 
services. Some components are remanufactured by contracted 
remanufacturers. The work processes within the service 
department related to the service development is presented 
below, particularly focusing on the creation of the 
maintenance instructions.  

4.1. Case A 

The design of products in Case A is directed at satisfying 
the budgeted manufacturing cost. The service representative 
responsible for safeguarding the service requirements in the 
product development process has a though job getting the 
requirements adhered to. The service department is 
underrepresented, as the same person is representing it in the 
all relevant projects. Thus, he cannot always attend the project 
meetings and easily gets disconnected. Therefore, the service 
department is sometimes informed late about changes in the 
design that would impact service in a negative way. Late in 
the product design process alterations are harder to achieve, 
and thus the service department might feel overrun by the 
design and manufacturing departments. In fact, there are 
invisible walls between product and service design.  

The layout of the product is also different in the product 
and service design departments. This means that they have 
different part numbers and divide the product into different 
clusters. The layout provided by product design is adapted for 
production, where assembly is the main focus. For instance, 
the gear box is delivered as a subassembly to production and 
as one solid in a CAD file from the product design 
department. However, the service designers  have to make 
instructions on how to repair the entire gearbox, and thus need 
information about all of its components that may need to be 
exchanged during its product life cycle. 

Up until two years ago, the service designers used to visit 
the service centers regularly and thus get feedback on how 
their instructions were used and what the service processes 

might look like. That is not the case anymore, and for the last 
two years such visits have no longer been prioritized.  

The service designers use complicated programs instead of 
more user-friendly programs that are available on the market, 
as word and PDF documents are not compatible with the 
company's server. The server includes rules for how to edit 
and how it all should be stored. There are certain procedures 
to use when editing these files. Recordings and animations are 
not compatible with the server either. Errands concerning 
changes and a list of methods are also created in their separate 
unique programs. When there are reoccurring problems 
reported at the service centers, an order is created and new 
service instructions will be distributed online as a PDF 
document after being approved by the product design 
department.  

 
The general workflow and actors within the service 

department and its involvement in the creation of service 
instructions for Case A are explained below and illustrated in 
Figure 2.  

The person responsible for service specifications 
receives information via meetings and 3D layouts. Thus, this 
person gains access to what could have an impact on the 
serviceability and warranty costs in the new development 
projects. This person provides indications of when design 
solutions are deemed unrealistic, based on virtual simulations 
of dismantling. He/she is also responsible for informing the 
service designers of what is coming so that they can prepare. 

The spare part preparer receives change orders and 
participates in meetings with the product designers, and thus 
receives information on what new parts are planned, and 
consequently utilizes 3D layouts. He/she gets indication in the 
data system of what parts are to be spare parts. This person 
also creates all new parts if the original part needs to be 
divided into smaller components in order to facilitate service, 
as well as informs the service designers  

The service designers receive information about what 
instructions are to be developed for the coming product, and 
to be able to complete their tasks they utilize numerous 3D 
solids of virtual vehicles in their daily work. The outcome of 
the service designers’ work includes service and maintenance 
instructions, complete with text and illustrations in 2D. These 

 

Fig. 2. A schematic picture of the information flows in the service development process in Case A 
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instructions are saved in database (N) for further refinement. 
They also inform the time study technicians about the content 
of the new instructions that they have developed. 

The editors receive information from the spare part 
preparers about the parts that are to be included in the spare 
part catalogue. Then, the editors order illustrations from the 
illustrators by providing them a draft based on 3D solids. 
They also combine text and illustrations and save them in the 
common database for further refinement.  

The time study technicians base their time estimations for 
the maintenance operations on the planned methods. They 
save the calculated operation times for the operations to be 
carried out in the service centers in (N).  

The illustrators receive orders for illustrations from 
different clients, but foremost from the editors. They create 
illustrations mainly in vector format and check them into the 
common database. They also support the creation of 
educational material for the service centers.  

There are two databases used to share and distribute the 
generated information. The first one (N) is internal and 
contains illustrations and texts. The second one (V) uses 
information from (N) and contains information spare part 
information and how to change them. The information in (V) 
is external and mainly used by the service centers.  

4.2. Case B 

The service designers visit the service centers, but rarely. 
There are general agents in each country and quality engineers 
that visit the service centers throughout world. They report 
statistics on the 100 most common problems.  Urgent 
problems are reported via a help desk and then to the service 
designers. Most often, time errors are reported, as those are 
directly related to the service cost. The service designers 
would like to have more feedback on how well the 

instructions turned out and how often they are used.  
The service department has strategies for the demands it 

imposes on the product development projects. Different 
representatives participate in the product development project 
in order to safeguard service demands on both the system and 
component levels. However, there is not enough time to 
participate in all the steps of the development projects, and the 
service demands are quite easily forgotten. In addition, there 
is a risk that the service demands appear to be dispersed and 
divided between different people without coordination. The 
service demands are competing with the demands from 
production, and at times, for instance after test production, the 
service department finds that its demands have been 
compromised in favor of production demands. The main 
reason may be that it is easy to see the immediate costs that a 
stop in production would generate, whereas the consequences 
of a construction failure related to service is harder to predict, 
and those costs are harder to estimate.  

There is no system at the company that ties the function of 
the part to the part number. Occasionally, software is 
replaced, but need to be adjusted in order to be compatible 
with other programs and databases. In practice, these changes 
are not likely to be profound as the databases and the software 
are integrated in complex ways. A consultancy firm informed 
the company how to extract instructions from 3D data, but the 
example shown, where the method had been successfully 
implemented, was from a relatively new business without a 
lot of the heavy databases and information sharing systems. 
Thus, it was not found suitable for the complexity found in 
Case B.  

 
The general workflow and actors within the service 

department, and its involvement in the creation of service 
instructions in Case B, are explained here and illustrated in 
Figure 3.  

 

Fig. 3. A schematic picture of the information flow s in the service development process in Case B 
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The terminologist is responsible for the in-house 
language. He/she orders new terms from the product designers 
and technical informants and then delivers terms to the 
lexicon.  

The product and service designers receive orders for new 
designs or re-designs, as well as information about previous 
designs, from two different databases. They in turn save 
information about the designed products in the databases 

The service designer (mechanical) is responsible for 
assembly and disassembly methods.  He or she is responsible 
for requirements regarding ergonomics and time for assembly 
and disassembly, e.g. reach aspects and selection of joints. 
The service designer is also responsible for the spare part 
breakdown structure together with the spare parts preparer. 
The service designer (mech.) receives 3D solids from E, 
information from the designers, and statistics from the spare 
part sales as well as earlier standard times for service 
operations. The service designer (mech.) delivers drafts of 
instructions to technical informants and time study 
technicians; he or she is also responsible for delivering 
requirements to the designers and for spare part breakdowns. 

The service designer (diagnosis) is responsible for failure 
identification methods for electrical systems and sets 
requirements for failure identification. He or she receives 
information from product designers and statistics on spare 
part sales, as well as earlier standard times for service 
operations. The service designer (diag.) delivers diagnosis 
instructions to technical informants as well as time study 
technicians and requirements to product designers.  

The spare parts preparer sets the spare part breakdown. 
He or she receives information regarding new and updated 
items from (A) via (E), and saves the spare part breakdown 
structure in (A). 

The technical informants gather information from service 
designers and terminologists regarding e.g. instructions, 
functional descriptions, and photos, and make them 
understandable. They also order illustrations from the 
illustrators for all products except for the spare parts. The 
technical informants receive drafts from the service designers, 
structural information from (A), terms from the lexicon and 
complete illustrations from (T). They deliver orders for 
illustrations from the illustrators, as well as text and 
illustrations to (P) and (W) and to the translation coordinators 
for printed items.  

The time study technicians create standard times for 
methods and failure detection. They receive drafts from the 
service designers and update times in (S). 

The illustrators make illustrations and animations for all 
the products. They receive orders from the technical 
informants and editors and technical blueprints from (E). The 
completed illustrations are then saved in (T). 

The editor compiles the spare parts catalogue. He or she 
receives the spare part breakdown structure and information 
on new and updated parts via (A), and the technical blueprints 
from (E). The editor then saves the spare part catalogue in (S). 

The translation coordinator/publicist is responsible for 
translating and publishing printed items (outputs). He or she 
receives orders for translations from the technical informants 

and translated texts from the translators, and then publishes 
the publications and orders translations externally. 

The external translators translate texts after orders from 
the coordinators and via Lexicon, and deliver the translated 
texts. 

There are several databases utilized for the information 
transfer regarding the service development procedures as 
described above. The input comes mainly from three sources: 
(A), which includes the design structure and so forth; (E), 
which stores primarily 3D data but also 2D data; and an 
internal lexicon database.  

4.3. Service centers 

The service centers are connected to the OEMs and 
dedicated to deliver high-quality services to maintain and 
protect the reputation of the specific brands. The service 
centers require information filtration in order to access what 
information is acquired at the moment. Information is 
available via many different media: online, CD-ROMs, 
handbooks, e-mails, etc. The most accessed information is not 
necessarily the easiest to access. Thus, there is a need to filter 
the information and to be able to easily access the needed 
information in a correctly updated version. Some of the 
information is easy to bring to the service station directly (i.e. 
handbooks), while other information needs to be accessed via 
computers first.  

At present, it is complicated to provide feedback on the 
instructions and information at hand. It takes too much time to 
enter the system and find the place where feedback can be 
submitted. Hence, such feedback is seldom given, unless 
major problems have arisen. This does not mean that the 
service technicians do not have a lot of feedback; it is a 
question of time and money. The service centers are focused 
on providing the best services to their customers and as 
quickly as possible. Further, the service instructions come 
with an estimated time for each service operation. That time is 
what the service centers utilize when calculating the service 
costs. Thus, the extra time that it takes to provide feedback is 
not included in the service costs, and it is not clear that 
providing feedback should be prioritized and where that cost 
and time should be taken from.   

5. Discussion and conclusions 

At the case companies, the development of products 
focuses foremost on design for manufacturing efforts. Design 
for service is less prioritised, although the profit increasingly 
stems from services. The service representatives are 
underrepresented in the product development projects struggle 
to get service requirements prioritized. Since services could 
improve the products’ performance both economically and 
environmentally [1, 4], it seems that service design and 
information should be better prioritised.   

The service designers develop instructions for the service 
centers, e.g. manuals and handbooks. This development 
process includes accessing many databases that are not always 
compatible. The rigidness of some of the system, containing 
the databases and software, causes inefficiency in the service 
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development process. Further, some of the work done in the 
product design phase needs to be reworked, or is not 
sufficiently detailed, in order to benefit the service designers. 
Furthermore, subassemblies from suppliers might not be 
broken down on a detailed enough level in the CAD files so 
that detailed instructions can be made for the service centers. 
Such detailed information could also benefit the end-of-life 
operators, such as remanufacturers and recyclers, in order to 
improve their processes as well. 

According to Yamauchi et al. [18] it is challenging to 
provide information in a satisfactory manner and also difficult 
to encourage and facilitate the use of it. Further, there is a 
shift in focus within information management i.e. developing 
tools for intelligent people, not only developing intelligent 
system development [19]. Ideally, the service technicians 
should be able to access the needed information on demand 
and as they are performing the service. Reducing inefficiency 
in the maintenance process is an important aspect of services 
provided in the automotive sector [11].  

Further, the lack of feedback from the service centers is an 
issue regarding the quality of the service development. The 
service designers would prefer to have more feedback, 
including the actual user-friendliness of the instruction, 
containing both good and bad aspects of the instructions, as 
well as how often the information generated is utilized and 
when. Such information is not available at the case companies 
today. Therefore, the potential to elevate the service 
designers’ knowledge about the maintenance processes is not 
fully utilized [5, 6].  

All in all, in the cases presented in this paper, there is room 
for improvement in the information transfer regarding the 
service development, as well as better inclusion of the service 
department in the product development process. 

6. Future research 

Future studies could focus on how the databases could be 
shaped in order to comply with the needs of several other 
actors in the product life cycle. They could also explore how 
to transfer feedback in an efficient and effective way to and 
from the service designers, the service centers and the product 
design department, and how to develop methods and tools for 
information transfer to the latter part of the product life cycle, 
e.g. remanufacturing and recycling. 

Acknowledgements 

The authors wish to recognize the FFI- Strategic Vehicle 
Research and Innovation program at VINNOVA in 

Sweden for funding the research presented in this paper, as 
well as all the participating respondents. 

References 

[1] Erlhoff, M. Marshall, T. Service Design. Birkhäuser Verlag AG, 
     2008  pp. 354-357 
[2] Tomiyama, T., Service engineering to intensify service contents in 

product life cycles, in Environmentally Conscious Design and Inverse 
Manufacturing, 2001. Proceedings EcoDesign 2001:1vol., pp.613-618 

[3] Edvardsson B, Gustafsson A, Sandén B, Johnson M D. New Service 
Development and Innovation in the New Economy. Lund: 
Studenlitteratur; 2000 

[4] Aurich, J.C., Fuchs, C. & Wagenknecht, C. Lifecycle oriented design of 
technical Product-Service Systems, Journal of Cleaner Production, vol. 
14, no. 17, 2006, pp. 1480-1494. 

[5] Igba, J. Alemzadeh, K. Gibbons, P.M. Henningsen, K. A framework for 
optimising product performance through feedback and reuse of in-service 
experience, Robotics and Computer-Integrated Manufacturing, Volume 
36, 2015, Pages 2-12 

 [6] Goh, Y.M. McMahon, C. Improving reuse of in service information 
capture and feedback, Journal of Manufacturing Technology 
Management, 2009 Vol. 20 Iss: 5, pp.626 - 639 

[7] Torney, M., K. Kuntzky, and C. Herrmann. Service development and 
implementation-a review of the state of the art. Proceedings of the 1st 
CIRP Industrial Product-Service Systems (IPS2) Conference. Cranfield 
University Press, 2009 

[8] Alford, D. Sackett, P. Nelder, G. Mass customisation — an automotive 
perspective, International Journal of Production Economics, Volume 65, 
Issue 1, 1 April 2000, Pages 99-110 

[9] Mabee, D.G., Bommer, M. and Keat, W.D. Design charts for 
remanufacturing assessment. Journal of Manufacturing Systems, 
1999,18(5), pp. 358-366. 

[10] Chiodo, J., Gray, C, and Jones, D. Design for Remanufacture, Recycling 
and Reuse, Proceedings of the 1st International Conference on 
Remanufacturing, 2011 pp. 277-283 

[11] Chougule, Rahul, Dnyanesh Rajpathak, and Pulak Bandyopadhyay. An 
integrated framework for effective service and repair in the automotive 
domain: An application of association mining and case-based-reasoning. 
Computers in Industry 62.7 2011: 742-754. 

[12] European commission, EU directive 1400/2002, OJ L 203, 1.8.2002, p. 
30-41. http://eur-lex.europa.eu/legal-
content/SV/TXT/?uri=CELEX:32002R1400. last accessed  010315 

[13] Wellsandt, S. Hribernik, K. Thoben, K-D. Sources and Characteristics of 
Information about Product Use, Procedia CIRP, Volume 36, 2015, Pages 
242-247 

[14] Pigosso, D.C.A., Zanette, E.T., Filho, A.G., Ometto, A.R. and 
Rozenfeld, H., Ecodesign methods focused on remanufacturing. Journal 
of Cleaner Production, 2010,18(1), pp. 21-31. 

[15] Kurilova-Palisaitiene, J. Lindkvist, L. Sundin, E. Towards Facilitating 
Circular Product Life-Cycle Information Flow via Remanufacturing, 
Procedia CIRP, Volume 29, 2015, Pages 780-785 

 [16] International Material Data System, Hewlett-Packard GmbH 2013  
www.mdsystem.com/imdsnt/startpage/index.jsp, last accessed  010315 

 [17] Tukker, A. and Jansen, B.. Environmental impacts of products: A 
detailed review of studies. Journal of Industrial Ecology, 2006, 10(3), pp. 
159-182. 

[18] Yamauchi, Y., Whalen, J., and Bobrow, D.G. Information use of service 
technicians in difficult cases. In Proceedings of the SIGCHI Conference 
on Human Factors in Computing Systems (CHI '03). ACM, New York, 
NY, USA, 2003 pp.81-88.  

[19] Suliman, A-H. Knowledge management: re-thinking information 
management and facing the challenge of managing tacit knowledge. 
Information research 8.11 

 


