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Abstract

The production of labor cost intense goods in industrial countries becomes increasingly unprofitable, unless add-on values can be delivered by 
supporting services. Research in Industrial Product Service Systems (IPSS) – a marketable set of products and services - focuses on all aspects 
of IPSS and supports the conversion of industrial countries towards a service society. This fundamental change in paradigm sometimes described 
as the ‘servizitation of manufacturing’ could be seen as survival strategy against low labor costs within a global market. However, industrial
procurement perceives IPSS as more difficult to assess than product offers. Buying departments are challenged to compare values of different 
IPSS on an international market. Information asymmetry between expert seller and consumer, hidden information or outcome uncertainties are 
some of the reasons, that buyers perceive risks at IPSS purchasing. The complexity of working systems that support nowadays purchasing 
environments increased. Until now, no standardized systems such as e-markets are suitable to support buyers to find and compare available IPSS.
This paper describes design guidelines for a system that supports the search, discovery and comparison of IPSS.
© 2017 The Authors. Published by Elsevier B.V.
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1. Introduction

The growing share of services procured together with 
products, requires changes in the design of purchasing systems. 
Purchasers need electronic support to find the best IPSS offers 
for a specific need on a global market. Currently, industrial 
procurement cannot utilize potential benefits by the use of e-
markets at sourcing of service-enhanced products [1]. At this 
time only web storefronts are used for description-complex 
offerings as product-services imply [2]. This restricted 
approach leads to deficient information to service offerings and 
a poor comparability. Services are very heterogeneous and 
more difficult to describe than products. A reliable generic 
description of services is still not penetrated, but is required 
when trading IPSS electronically, to enable consumers to 
evaluate the service offer in terms of suitability and trustibility 
and to compare different offerings. Compared to service 
description, which provides detailed information for services 
by representing specific properties of the respective service, 
categorization on the other hand allows to group services 

according specific properties, so that all services characterized 
by similar features or functionality belong to the same group. 
The relationship among services and the relationship of its 
classes are information signals that are necessary for item 
discovery. Classification is necessary for effectively searching 
and finding appropriate products and services. However, no 
formal classification system for IPSS exists [3]. Purchaser 
perceive increased risk at buying IPSS [4], because services are 
more difficult to assess than products. Outcome uncertainties 
and high possible losses are some reasons that industrial
purchasing requires the evaluation of the trustiness of the 
offered service and the provider. This paper describes 
specificities of IPSS purchasing and retrieves design 
recommendations for e-markets. It proposes guidelines for 
representing and classifying services to enable the purchaser to 
find, evaluate and compare IPSS. This article contributes to the 
literature of IPSS description, IPSS e-markets and IPSS 
purchasing.
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2. Methodology

An initial literature study was the basis for the identification 
of four major design aspects of IPSS e-markets: IPSS 
representation, IPSS trust, IPSS search and IPSS comparison. 
Each aspect was subject to a subsequent detailed research 
applying different methods. The starting point of the research 
was the question of how IPSS should be represented at e-
markets. We decided to use a mixed approach to answer this 
question. On the one hand, we did a literature review to service 
description to understand possible components and the 
difficulties in IPSS description. On the other hand this question 
is user related and specific to industrial purchasing 
environments, so we decided to use a case study, to look which 
IPSS information is required by the buyer at the process of 
IPSS discovery and evaluation. The case study was conducted 
in the automotive domain at an OEM first tier supplier. We
were able to compare the theoretical frameworks with the 
results of the case study, concluding that in fact, information 
on suppliers’ trustiness are a major component the buyer 
accesses, but is not sufficiently described in the literature of 
service description. We could not identify any research to the 
information needed to evaluate the providers’ trustiness, which 
aspects does the service buyer takes into account? So, the 
second major research step was an exploratory literature review 
to trust. Therefore, Vienna University of Technology libraries 
were used including electronic journal libraries that enabled
access to a wide range of research articles from ACM, AIP, 
deGruyter, Elsevier, Emerald, Gale, ICE, IEEE, Nature 
Publishing Group, RSC, SpringerLink, Thieme and others. Of
course, also an intensive google search was part of this
exploratory desk research with constantly adjusting search 
terms. The amount of literature on trust is substantial. Our
research on trust focuses on the literature of service marketing, 
service science and e-commerce, although relationship 
marketing, industrial marketing and supply chain management
literature have been examined. The context and the findings of 
the case study were used during the literature review as a filter 
to evaluate the relevance of identified sources in regard to the 
problem. So we were able to develop a framework of trust 
aspects that are used by buyers to evaluate the trustiness of an 
IPSS offer. After this conceptual development we started with 
the third major research step, to answer the question of how 
IPSS could be classified, so that buyers can search in the most 
efficient way on an e-marketplace. Also, this step consists of a 
literature review to identify suitable classification structures 
and foremost to identify possible facets, the views of a 
purchaser how to consider IPSS. The selection and 
interpretation of the relevance of the literature was completed 
by considering its’ suitability to the context of the case study.

3. Design Aspects to IPSS Representation

A main problem that the potential of e-commerce is not utilized 
for IPSS is a lack of existing “generic” industry-sector-specific 
concepts for service description [1]. Services are compared 
with products more difficult to describe because of manifold 
reasons. A service is the process of doing something, 
transforming provider’s resources and even input of the 

consumer to an individualized outcome which even can be 
intangible.

3.1. Literature to Service Description

We identified four major proponents to service description. 
O’ Sullivan [6] gives a brilliant generic view to non-functional 
properties (NFP) of services valid for all kind of services. He 
describes a comprehensive set of NFPs consisting of temporal 
and locative information to describe the availability of a
service. He specifies service obligations, such as price or 
payment and models discounts and penalties. Also, service 
“rights” are described only to mention the access to a service, 
recourse, suspension, termination, privacy, refusal, disclosure, 
extension, or the warranty rights of a service. A further 
descriptive NFP is the language that is used for interaction 
between service stakeholders. Properties that describe trust, 
quality, and security are also part of this taxonomy, but in an 
undetailed generic manner. Another side of service description 
is the functional description of services i.e. what a service does. 
Oaks [7] describes the requirements of a sematic description of 
service capabilities which includes what a service can provide, 
under what circumstances the capabilities can be provided, 
what the service requires to provide the capability, and what 
results can be delivered. Another area of relevant literature is 
that of Manufacturing Service Description (MSC). Ameri’s [8]
approach incorporates the functional description and selected 
NFP properties, but this description is only valid for machining 
services. The unified service description language is an 
additional view to service description. It attempts to describe 
every kind of service completely. USDL is the most 
comprehensive attempt in unified service description, but it has 
received limited adoption because of its complexity [2].

3.2. Design Guidelines for IPSS Representation

We studied a real case and conducted expert interviews in the 
automotive domain to understand specific descriptive 
characteristics of services [9]. The services we identified that 
enhanced the delivery of a casted gearbox could be classified 
to simultaneous engineering, engineering, manufacturing, 
product quality, process quality and logistics services. 
According to expert interviews, an important requirement of 
service representation at e-markets is the appropriate structure 
of information. A high-level description would be required that 
supports the purchaser at a rapid decision-making process, to 
decide whether an offered service or rather an offered IPSS 
could match to the demands or not. Thus, the first question the 
purchaser asks is, what the provider is capable of. Typically, 
these are functional descriptions of offered services. When the 
purchaser finds a match to the needs, the second discovery step 
is, the evaluation of the trustiness of the offered information.
Therefore, the consumer looks for information signals that 
confirm providers’ capabilities necessary to perform as 
described. For example, services in manufacturing are often 
machinery dependent. So, a purchaser could evaluate the 
trustiness of an offered service by checking the qualities of 



https://isiarticles.com/article/102230

