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Abstract—In today’s business instant availability of up-to-
date information is a vital prerequisite for decision making
and the execution of many job tasks. Especially in service
business, service job experience and information about the
customer as well as the installed site equipment are key fac-
tors to deliver services efficiently and with high quality. In
many cases supporting information is stored in different back-
end systems and it needs to be retrieved, aggregated and pre-
sented on demand. These requirements play a crucial role for
contact centers, which have the first contacts with customers,
as well as for the field service engineers, who have the closest
contacts with the customers during executions of service jobs
at the customers’ sites. In this paper, a typical service process
is presented and a case study is used to show how knowledge
management technologies can provide improvement possibili-
ties for a service business company.

1. INTRODUCTION

URING the last couple of years it could be observed

that the products offered by companies have become
more similar in their scope of functionality. Due to the
changes in the business environments which tend to bring
the service society to the foreground, a differentiation be-
tween companies and gaining of a competitive edge can be
reached through a high service quality and an efficient ser-
vice provision. Furthermore, there is an increasing com-
plexity in many products since they are becoming technical-
ly more and more advanced, e.g., because of the miniatur-
ization or the increasing software portion within products.
As a result, the knowledge about how to offer and perform
service solutions for these products plays a crucial role. On
the other hand, today’s and even more the future enterprise
information systems have to manage terabytes of data. In
principle any piece of information needed for a specific de-
cision or task is available somewhere. But the main ques-
tion here, how to find the right information at the right
time, still remains unsolved. In order to face these chal-
lenges, solutions and technologies from the area of knowl-
edge management (KM) might be suitable. Examples for
KM technologies are case-based reasoning [l], semantic
search and ontologies for the application domain descrip-
tion [4]. Therefore, this paper deals with application scenar-
ios and experiences with KM technologies in service pro-
cesses of an ABB Automation Service business unit.
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II. KNOWLEDGE INTENSIVE SERVICE PROCESSES

The application scopes for KM technologies are service
processes, whereas a standard service process is depicted in
figure 1. A typical service process starts with a customer
call whereas a customer has a specific service request and
thus, a service notification is created and processed. Often
the customer issue can be solved only if a field service engi-
neer visits the customer site. Beforehand it is the task of the
dispatcher to schedule the right engineer, material, and job
information. After that, the field service engineer enters the
customer’s site and performs his service job. With the com-
pletion of his job he creates a service and activity report
which is to be confirmed by the customer. As a result, the
service job can be invoiced and the customer receives his
bill promptly. Finally, the service delivery process is closed.

In order to identify opportunities where KM technologies
can support service processes a business process analysis
can be applied [4], [9]. A process analysis can emphasize
knowledge intensive parts in a service process. First of all,
the modeling of relevant business processes is needed and
second [12], the identification and modeling of knowledge
flows and processes must be performed. Afterwards, a com-
bination of processes and knowledge sources has to be done
[9]. Knowledge sources in this context are technical storage
media and individual or groups of people. They hold, e.g.,
data and information, application knowledge, product
knowledge or lessons learned.

( Customer Request )

( Processing Service Notification )

( Dispatching of Personnel and Material )

( Field Service Job )
( Activity Recording )
( Invoicing )

Fig. 1 A standard service process [18]
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Sub-processes:

1) Customer Request

2) Processing Service Notification

3) Dispatching of Personnel and Material
4) Field Service Job

5) Activity Recording

6) Invoicing

Fig. 2 Results of the sub-process evaluation

A case study at a service business unit of the company
ABB has been conducted in order to identify improvement
potentials regarding knowledge intensive process parts. For
the design of our case study research method we used a
qualitative approach proposed by Kepper [10] which en-
abled us getting a holistic description, interpretation and
understanding of relationships of service process phases.
For the interviews with the participants we used semi-struc-
tured interview guides [21]. Furthermore, we followed a
suggestion by Frey and Oishi [6], who propose personal
face-to-face interviews since there is a reduction of misun-
derstandings during the process of data collection. Further-
more, there have been workshops together with participants
from several service business units to verify and validate the
collected service process information. As a result, we got a
broader understanding regarding challenges, user require-
ments and optimizations opportunities in service processes.
The following sub-processes showed a huge degree of
knowledge intensity:

*  Customer request
* Dispatching of personnel and material
e Field service job

Additionally, figure 2 shows a qualitative evaluation re-
garding a distribution of sub-processes depending on
knowledge intensity and process importance which has been
confirmed by the interviewees.

During the sub-process customer request the agents of a
contact center try to provide simple instructions and solu-
tion support to the customer. In case of complex problems
the requests are forwarded to the dispatcher and service en-
gineers, whereas a field service job might be necessary. For
the simpler problems an efficient knowledge support of con-
tact center agents is necessary.

The dispatcher who is the main actor in the dispatching
of personnel and material process is supposed to assign the
right service engineers to the right customer and service
task, respectively. In order to do so, it is required that the
dispatcher possesses knowledge about the customer’s prob-
lem as well as about the skills of the single service engi-
neers.

A prerequisite of an efficient and effective execution of a
field service job is the preparation for the service task by
service engineers as well as their previous experiences.
Based on the interviews about 50% of the average service
job preparation time is used for searching information
which is stored in documents on file servers and databases.
This sub-process is one of the most knowledge intensive
ones, since a successful service delivery depends mainly on
the knowledge of service engineers.

The following sections deal mainly with the technical ap-
plication of KM to support these three sub-processes, be-
cause they are the most knowledge critical parts in a service
process.

III. INTEGRATION OF KM

The integration of a KM system into the existing business
environment requires a framework which contains, besides
the technical architecture, a KM strategy, goals and knowl-
edge processes [3], [8], [16]. Since this paper focuses on the
technical solution approach, the next two subsections deal
mostly with the architecture as well as ontology and search
mechanism concepts.

A. Architecture

The system architecture for a KM system is presented in
figure 3. It corresponds to a 3-tier architecture [15] that
consists of a client tier, a business logic tier, and a data tier.

On the client tier there are two types of client applica-
tions with the following end users:

e Mobile client applications for service engineers us-
ing laptops or tablet PCs

e Desktop-based client applications for the service
planner / dispatcher and contact center agents

The users of the client application have access to a web
front-end where they perform their search and the search
request is being sent to the knowledge server.

The business logic tier consists of the knowledge server
which represents a web server and also stores the index and
the ontology. The ontology is applied onto the underlying
data sources which are part of the data tier. The knowledge
server is the central component of the KM system, since it



BERND STIEGER ET. AL.: UTILIZATION OF KNOWLEDGE MANAGEMENT FOR SERVICE BUSINESS PROCESSES IMPROVEMENT 173

=

Service-Ontology

Client Application

Knowledge Server

%uct Database

—

Solution Database

File Server

ERP System

Fig. 3 Basic architecture of a knowledge management system

combines several data sources and it is processing search re
quests and delivers the corresponding results to the end
users.

The data tier comprises various information systems and
data sources that store structured, semi- and unstructured
information. In particular, an Enterprise Resource Planning
(ERP) system, product and solution databases as well as file
servers are connected with the business logic tier. Examples
for structured data are customer data, product data and in-
formation about the installed equipment at the customers’
sites. They are stored in database-driven systems such as the
ERP or product and solution databases. Semi- and unstruc-
tured information such as documents, graphics or software
can be found on file server and document management sys-
tems.

The goal is the combination of all data sources and the
usage of a semantic search mechanism in order to gain a
context-specific filtering and a presentation of relevant in-
formation to the users.

B. Ontology and Search Mechanisms

The semantic search is based on an ontology that has
been developed for the service area. The ontology contains
concepts and relations which describe the application do-

Pressure Measurement Products

-
Level Measurement Froducts

Flow Measurement Products

Actuators and Positioners —= Instrumentation

Supplementary Products

Recorders and Controllers /

main. With using an ontology it is possible to create a com-
mon understanding and vocabulary among different people
[7], [14]. Furthermore, ontologies are machine-readable and
-interpretable since standardized ontology languages such
as OWL or RDFS can be used [19].

Examples for concepts of a service ontology are (cp. fig-

ure 4):
e Branch
¢ Product

e Component
e Technology
e Error Code

e Symptom
*  Employee
»  Skill

In order to create an ontology it is an advantage if exist-
ing taxonomies, subject indexes, data dictionaries, metadata
concepts or a thesaurus can be used. Challenges in this
phase are related to ontology engineering. Especially the
creation of an ontology is very labor intensive, since it can
be hardly done automatically, unless the underlying data
sources are fully structured. Helpful is the usage of existing

Skill
Error Code
/ Symptom
Employee Installation
TS -
hasEmorCode ]
Technology
hasProduct
Component

Branch

_/ Device Management and Fieldbus

Temperature Measurement Products
Interfface Products

isUsedin

Fig. 4 Example from the service ontology
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Fig. 5 Simplified indexing mechanism

product taxonomies and classifications as well as database-
driven systems that deliver partly structured content.

The ontology becomes much more meaningful when it is
populated with individuals. An automatic ontology popula-
tion is mainly possible in contexts of structured data
sources [2].

As mentioned in subsection 3.1 the knowledge server
stores an index on which the actual search is executed. Fig-
ure 5 depicts a simplified process of how an index is creat-
ed. The ontology is applied to the data sources and an algo-
rithm is constructing an index. It contains compressed in-
formation about the data sources which were structured by
the ontology.

The search is performed directly on the index, since it
comprises the most necessary information about the data
sources and the relevant information in which data sources
the corresponding results of a search query are located (cf.
figure 6). Thus, the retrieval mechanism works more effi-
ciently due to the fact that not all data sources have to be
searched.

IV. Reratep Work

In regard to the identification of knowledge intensive
process parts a study has been done by Rodriguez-Elias et
al. [17] who focused their work on the analysis of knowl-
edge flows in manufacturing processes. Their approach is
based on the usage of a knowledge meta-model whereas in
this paper an ontology is used as a foundation for a KM so-
lution. Demartini [5] proposes a 3-tier architecture for a ser-
vice oriented enterprise search system. However, the author
concentrates on the search architecture proposal itself with-

out paying attention to a holistic KM architecture and its
application.

V. ConcLusioNs AND LEssoNs LEARNED

In order to profit from the usage of KM technologies and
systems there is a need to pay attention to several critical
success factors. One key factor of success is the matter of
fact that very seldom the technologies themselves represent
an additional value. Rather, the users and the corresponding
business processes play a crucial role in integrating and
adapting to KM. These were the main reasons for conduct-
ing a business process analysis in the case of the ABB ser-
vice unit. Furthermore, the culture of an organization is an-
other critical success factor, especially when it comes to
knowledge sharing which enables the reutilization and cre-
ation of knowledge. Thus, we can confirm the experiences
described in [13].

After the implementation of the KM solution, further
short interviews with key users of the pilot system were con-
ducted in order to receive a preliminary evaluation and a
quick feedback regarding acceptance and usability. As a re-
sult, the interviewees stated that they received faster and
more accurate search results, especially regarding the docu-
ment content search. Furthermore, since the web front end
of the KM system is a portal solution using configurable
portlets it supported the users to set up and adjust their
work environment according to their needs. Therefore, the
users confirmed a high acceptance and usability of the solu-
tion. Challenges that are expected can be found especially
in the company’s internal marketing where a main task is to
increase the general awareness of the existence of a KM
system and getting the users’ commitment and acceptance.

(%% Result 1
L7
Service Ontology —
Search » Result 2
query
O
OO :
1
Resultn
L~

Fig. 6 Simplified search procedure
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The presented technical KM solution approach in this pa-
per represents only an extract of an entire KM concept. In
order to facilitate a success in the long term, a holistic KM
solution conception is required which is applied throughout
an organization [11], [16], [20].
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