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What is Servitization?

Adapted from Oliva &

Intermediate services

Scheduled maintenance,
helpdesk, operatortraining,
condition monitoring

Base services

Sﬁer\g?ﬁeﬁ Products &
PP 9 Spare parts
products =~
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Current Target Kallenberg 2003
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Services
supporting .
customers Outcome focused on

capability delivered through
performance of the product

Outcome focused on
maintenance of product
condition

Outcome focused on
product provision

Lightfootet al. 2013




Servitization benefits

i o Locomotive
Marketing benefits 3 300% 9
»  Augmenting the product offering §
»  Intensity of customer relationship 2 Automobile
»  Lock-in effect for customers % 133% ‘
»  Long-term customer relationship (strategic partnerships) E "'{'{};L};"'?F,c

- 3 |
Strategic benefits 5 12 27 R
Installed base / Sales volumes

» Differentiation opportunities

-

»  Comparison of offerings is more complex 18% - ™~
I s : 45% of sales
»  Collaborative innovation between customer and supplier s :: ,;rs’escg%i S”“*‘“’““?
. . . © 4% ¢ ' 1
»  Services as entry barrier for competitors @ 12"/~/MA.N:ENANC- ! N
o ] F ] SERVICES
»  Service competencies more difficult to imitate 32100 T CiL | SECONDHAND /
© 8% - SERVICES ° /
g 6% ‘\'iRAINING /"‘
Financial benefits @ 4% = .
. . . 2% NEW PRODUCT
»  Higher margins (product: -1% to 3%; services: 5% to 20%) _ _ SALES
Stable source of revenue e
o of total sales

>
»  High installed base
»  Size of the service market (service market 2 to 10x bigger than product market)
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The role of Information Management in
Servitization: R-R example

RO"S'R C Large volumes of real time data produced by engine sensors are transmitted via
Oy € Satellite to a control center where the data can be automatically stored, retrieved

and then analyzed using appropriate algorithms and product experts to establish
asset state and trends. This information set can be used to generate advanced
warning of potential problems and enables the scheduling of materials and/or
resources to undertake any necessary maintenance/repair activities

* Introduction of a new and innovative business
model

» Disruptive shift of the revenue model (from
selling engine to selling hour of functioning)
Risk and responsability shift from the user to
the manufacturer

Reduction of operational and
maintenance cost

Field service scheduling
optimization

Reduction of MTTR and MTBF

Record revenue (Ebn) Record order book (£bn) Record profit (£m)
y ‘ Y 622 Y
= - '
2002 2011 2002 20M 2002 2011
3003 3003 )

il
O 44 Dil —
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Academic interest in Servitization...and
installed base information

Number of journal papers published on servitization peryear

“Innovation of an organisation capabilites and
processes, to better create mutual value 35
through a shift from selling product to selling
Product-Service System values asset utilization
rather than ownership”
Baines et al. 2009

30

25

Product
Service

Product(s) Service(s)

20
' 15
%
[
. %,
) and and N 10 7
; Service(s) Product(s) 5 5
5
1 1 I I
Product(s) | Service(s) 0 - -
2013

1988 1998 2001 2004 2 005| 2006 |2007||2008||2009||2010||2011 |(2012)(2013) (2014

Oliva & Almendinger | | Ala-Risku || Kowalkowski || Baxter etal. || Holmstrom et al. || Ulaga & Reinatz |
Kallenberg & Lombreglia

[ |
[ Lightfoot etal. || Nemoto etal. | ( BTt ]
McFarlane & . :
[ Cuthbert ][ Ramanen et al. ] | Baines & Lightfoot |
| Baines & Lightfoot |
( Roy et al. )
Biege
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Definitions

Installed Base

“the term installed base is
used as a collective noun for
currently  used individual
products sold or serviced by

rem— y g g

(Ala-Risku, 2009)

Installed Base Information

“All technical and commercial data related to installed
base and needed for operation or optimization of industrial
services”

Installed Base Information Management

“The set of practices that companies adopt in order to collect, analyze, use and share data
concerning installed products and their utilization, and customers”
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Research gap

Type of
data

Service

portfolio collected

IB

- SO - . information
organization  Servitization MISSIHQ link rlnanagerr:ent

practices

Revenue
model

Benefits
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Research design

RQ1
What are the installed base
information management practices

that can support a product-service
integrated offering?

RQ2
How can the role of installed base
information in the servitization
processes be analyzed through the

knowledge management theoretical
approach?

RQ3

How should a servitizing firm
configure its knowledge
management practices?
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Extensive literature research and
analysis

Queries obtained from
the analysis of seminal
papers
225

Two set of keywords extracted
during the analysis of seminal
papers

——————————————— 9 selected themes

SET 1 SET 2
. . PSS or Product-service system Installed base
Paperlsgggtgamed Journalleogtgamed Scrvilizalion_ Intiommt?on

Product-service Information management

T T Service + manufacturer Information requirement

: : Service contract + manufacturer Value of information

: : Service network + manufacturer Intelligent product

l__ o ICEN mateh N J Service development + manufacturer Smart product
Quality of service + manufacturer Data management
Service level agreement Data analysis
Spare parts Wireless sensor network or WSN
Maintenance RFID
Maintenance contract Internet of things

Papers published on Condition base maintenance Product lifecycle management or PLM
selected journals .
1236 Prognostic Product data management or PDM

Health management Asset management

Papers excluded after abstract
analysis (not meeting the

selected criteria) Selection made with a set of 10
criteria obtained from the reading
of seminal papers

Abstract content
analysis

Papers which met the
selected criteria
98

Analysis of the paper using a
preliminary framework developed
from seminal papers
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Extensive literature research and
analysis — Results

# of papers addressing the topic

Installed Base Data Exploitation 24
Information Data Analysis 11
Managment Process Data Collection 10
Architecture design 3
Installed Base Methods and models 23
Information Technology (hardware) 22
Management Information systems (software) 10
Aspects Business model definition 6
Types of installed base data/information 5
Customer involvement / Co-creation 3
Impacted Layers Strategic layer 32
Operational layer 9
Tactical layer 4
Impacted Aspects Maintenance management 14
Service engineering/NSD 8
Delivery process design 4
Service contract 4
Cost estimation 3
Spare parts management 2
Perfomance management 2
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Survey — Sample

» Web-based exploratory survey with both closed and open questions
sent to 419 capital goods manufacturers operating in ltaly.

» Hit ratio=19%

Sectors Number of Average turnover 2011 Average number of

respondents (.000) [€] employees 2011
Machine tools 30 € 42.502 157
Packaging machines 16 € 45.257 161
Automation systems 8 € 20.884 78
Other machines 8 € 11.977 28
coramics machines 7 € 69.987 216
Foundry machines 7 € 16.398 66
Industrial plants 5 € 50.166 197
Sample 81 €42.190 148
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Survey — Constructs, variables and
measures

Constructs Variables Measures

Service orientation (SO) Presence and accounting nature of
the SBU Service

Number of advanced services

SO 1= SBU Service nature

SO 2 = Service portfolio nature

offered
SO_3 = Turnover gained from Percentage of the turnover gained
services from services

Maturity level of Installed Base MI 1 = Typologies of data

Information Management Practices collected from the Installed Base

MI) MI 2 = Information system adopted
to manage data collected from the
Installed base

Breadth of data collected

Specialization and integration level
of system implemented

Number of benefits perceived from
the Installed Base Information
Management practices investigated

Effect of Installed Base Information EI 1 = Benefits perceived from the
Management Practices (EI) IBIM practices
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RQ1

Survey — Results

Service
Orientation

Product technical history )
Typ olo g ies Product's spare part history Information
Product degree of utilization (working hours, number of working cycle, etc.) System
of data Product geographical position used to
collected Customer satisfaction on product and services
from IB Product modes of use _manage_ IB
Product functioning parameters (temperature, vibration, etc.) information

Resource and consumable consumption

Wider adoption of IS such as ERP,

More pervasive field data
collection CRM, PLM, PDM

PhD defense -23/03/2015
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Summary of findings related with RQ1

RQ1: What are the installed base information management practices that can support a product-
service integrated offering?

» Definition of a set of practices related to Installed Base Information Management (IBIM)
in a servitizing context

» Companies with a higher service orientation also develop more complex IBIM practices
(see RQ3)

However:
» Large number of literature streams with a wide variety of topics and approaches

» Lack of framework and theories to describe and analyse servitization and installed base
information issues (see RQ2)

» A new theoretical lens has been introduced in the study

= A couple of paper analysed in the first phase mention the Knowledge
Management as a key capabilities to overcome difficulties of servitization

Interpretative rramewor gltinle case studies
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_Knowledge_ Management —
interpretative framework —

1

RQ2: How can the role of installed base information in the servitization processes be analyzed
through the knowledge management theoretical approach?

Knowledge Knowledge Knowledge
management management systems
'Hierarchy ) 'Features ) ‘Features )
____*Data * Bureaucratization level * Interoperability
* Information * Processes » Data management
* Knowledge * Size
\\ J \§ J \\ J
s N (e N (- . N
Critical success factors Functions
- Tacitvs EXpliCit * Organization » Communication
* Measurement * Coordination
* Alignment with strategy » Search
\ J \ y, \ y,
e N

—— Collective vs Individual

. J

(Typologies

| »Declarative (know-about)
* Procedural (know how)

* Causal (know why)
& J
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Servitization practice RQZ
framework

)
[STR]
Strategy

[CRM]
Customer relationship

management [CON]
”~ Configuration

CEEE—

BMO REV]

[ ) ] Revenue model

Business

Model [NET]
\—J~ Partnership Delivery

Support system

[NPD]
New product development
[OPE] [NSD]
Operations New service development
[EFS]
[NPS] .
New product-service development Effectiveness
[CPD] [REL]
Cost-pricing definition Reliability [PER]
[RIS] Performance
Risks / Uncertainty [Ei;Y]
[OPT] ciency
Customer process optimization

[ACO]
Availability contract

[DOC]
Documentation

[FSE]
Field service

[MRO]
Maintenance, repair, overhaul

[REU]

Re-use
[SPA]
Spares parts

[CBA]
Condition-based maintenance

[SER]
Services

[PBA]
Preventive maintenance

[RSU]
Remote support

PhD defense -23/03/2015
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The final interpetative mm N
framework

. . Business

Operations Services Model Strategy Performances
Knowledge
Knowledge
Management
Knowledge - g
Management
System
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Literature e.xtensmn -=
and analysis

RQ3: How should a servitizing firm configure its knowledge management practices?

Papers which met the
selected criteria

98
Knowledge Knowledge Knowledge
management management systems

'Hierarchy ) Features Features
__+ Data « Bureaucratization level * Interoperability
* Information * Processes « Data management
. « Knowls « Si
Papers included based [ Knowledge ) Size

on cross references p .
89 Critical success factors ] Functions ]

« Organization « Communication
+ Measurement « Coordination
- Alignment with strategy

— Tacit vs Explicit

+ Search
\ J

e N\

— Collective vs Individual

\ J

187 papers selected

= -
Typologies

|+ Declarative (know-about)
+ Procedural (know how)

« Causal(know why)

Operations Services B;::::‘ Strategy Performances
Abstract evaluation Papers excluded after
abstract evaluation (not
based on KM ) ;
- addressing KM variables)
variables 140 Knowledge
Knowledge
Management
Papers in-depth
analysed Managent
47 System
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Literature extension
and analysis — Findings

RQ3

i

Knowledge management variables

Performances

Operations Services

Strategy

M 'Business Model

-

9 9 4 18 22 8 8 2

L

11 5 12 11 2 22 4 10 4 7 8 1 4 4 14 6 7 11

Knowledge 88 (3

10

2

Knowledge r 35 l 40 15 7

management

4 1 1 8 2 3 3 10 1 2 10 11 3 4 2 3

1 2 2 4

13 1 5 9 1 1

6
‘

Knowledge
management 45 ‘ 37 206 9 o
System ‘

| —
Total number of findings per impacted variable 25 24 19 18 14 19 208 14 20 25 24 26 21 12 34 16 25

o
20 15000 19
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Literature extension .
and analysis — Results

Knowledge

» Data should be gathered and aggregated from multiple source (technicians,
customers, sensors)

» Explicitation effort is needed (incentives, taxonomies, ICT)

Knowledge Management

» Installed Base data collection strategy is needed (plus commitment,
culture, interfunctional team)

» New skills are needed (data scientists/engineering)

Knowledge Management System

» Remote monitoring technologies and ICTs are needed as well as
common data model

» Ontologies should be implemented to formalize and explicit tacit
knowledge
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The new theoretical
framework

~

Operations
Operations Services Business Model Strategy AND Other joint impacts
Services
In-service Usage data
Usage / performance Usage data ey Asset performance data
gnwr?nm.ema; / comtext Operators information * Usage data iiqlsl;l::i‘::(‘:fa;ama(ion Customer’s business
K et.er:ratlon Operation and * Usage data * Customer behaviour Perf ! inf i planning information
g::(‘on?:::i rience maintenance information ;| ¢ Operation information * In-service knowledge F:ul((’?:fzn::altiozma fon Use patterns
pe Customer information * Life-cycle knowledge Undate BOM Operations information
- Use patterns P In-service information
Explicit (ICTs, Data model
taxonomies) Customer feedback
Personalization +
Codification In-field
Technocratic approach k':x-o:l edac:'e:;ss;o Statistical techniques
Sharing culture Traini g « Personalization + Bayesian network
Planning the use of data \;zft“ﬁ 1 strat codification Control centre
upfront (strategy) Mot _a. onats _a e_gy . Call centre Data sharing (with
C * D th
A ‘ondition monitoring ata smoothing - itori customers and providers)
Incentives . Condition monitoring P
experts * Data mining experts Data processing and
KM Business intelligence Managgment * Data sharing * Imer-funguonal Product experts interpretation capabilities
o L commitment coordination P R
Qualitative description L. - Data scientists Bayesian network
. : * Condition monitoring . .
(interview) Information triangulation experts In-field access to Asset information model
Statistical analysis & gu . N . knowledge base
data mining Ontology Multi disciplinary skills
. Statistical analysis &
L
anguage processing data mining
techniques
Diagnosis algorithm
Data pre-processing
Use pattern analysis
Data access/security
GPS (Global positioning Remote monitorin Web-based services
Context specific KM system) * Remote monitoring hnologi &
KMS filters 1T technologies * Transparency technologies ICTs
X K * Real-time ICTs * Real-time ICTs Remote monitoring
Ontology Prognostics and Health * Intelligent products « Workflow technologies
Common-data model Management (PHM) g
IT platforms
Remote monitoring and
recording

PhD defense -23/03/2015
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Multiple case study — —
Methodology

RQ3: How should a servitizing firm configure its knowledge management practices?

» 8 capital goods manufacturers operating in ltaly have been purposely selected
> Personnel interviewed with a protocol: CEO, Service manager, CIO, technicians |tema

» Constructs investigated: mm
= Service strategy (using Gebauer et al. 2010 framework)

= K, KM, KMS(using a subset of variables of the Knowledge Management MaZEIK

interpretative framework) = PORTA

Service offering (service portfolio) Customer satisfaction Product information sOLuUTIONS.

Knowledge

Service information Procedural information

Service calls

Service strategy obj Skill metrics

Strategy

Balance Systems
Overall business strategy obj

T

b/ 4
Technical report quality Performance monitoring i I“P‘A’

Organization Incentives 7]
ﬁ Knowledge Management H Mﬁ
Css Data integration ’ SERVICE

Customer

support | |
ASS serVice SearCh keywords SearCh " report arChlve technological system integrator
After sales provider —  f———

serv!ce Case: Training Knowledge Management | Offsite access
provider A,C,E,F,H System
Case: B,D,G
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Multiple case study — —

Evidences \
AREA VARIABLES BEST CASE DESCRIPTION
K Customer satisfction H Customer feedback are collected after each technical intervention

Information collected during the first contact with the customer are stored in

K Servi 11 H . : : . .
ervice cats the information system, even if the problem is solved during the same call
K SKill metrics C Technicians' skills are explicited in specific maps that are periodically
updated
KM Technical report C Quality of data collected by field service technicians in technical reports are
quality evaluation evaluated after each intervention
KM Tevin fof o C Every data c.:ol.lected .durmg t.he field service process are stored and
managed within the information system
. Collection of commercial data and information by service technicians
KM Incentives F . . . .
which my lead to sales opportunity are fostered by economic incentives
Performance Data collected during the remote diagnosis of the problem are used to
monitoring monitor its performances thanks to a KPI's dashboard
Search in report Data and information collected within field service intervention reports are
KMS . H . . .
archives codified and therefore can be easily retrived
KMS Sl Tk H The majority .Of data collected during the field service process are
searchable using keywords
KMS Offsite access H Field technicians can access to all historical information related to previous

intervention as well as product documentation when in field
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Multiple case study — Results S guus

» Responses have been coded
» Pattern matching and cross-case analysis

Cases
Variables A B C D E F G H
Strategy CSS ASS CSS ASS CSS CSS ASS CSS
L0 119 o0 ) e
Employees 213 31 830 81 30 231 67 103
Customer L L L L M L L M
e S,
Knowledge  “Service calis S P PO S P
Skill metrics L L H L L L L H
Techmcal repqrt L L o M L M M M
B e e S
Knowledge Data integration M L H M L M L M
Management  Incentives Lo L Lo Lo O Mo O L.
Performance L M M L L H M L
monitoring
Search in report
wmowledge  archive .. e TR ]
S ailagement Search keywords H M H |5 L L L H
em .................................................................................................................................................................................................................
ys Offsite access L L L L M L L H

% of High values 30% 0% 40% 0% 0% 10% 0% 50%

% of Medium
values

% of Low values 60% 60% 40% 80% 80% 50% 80% 20%
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tiple case study — Results —

» Firms which are implementing a more advanced strategy such as the
Customer Service Strategy, tend to be more mature in terms of
Knowledge Management practices

» One of the case that pursues a Customer Service Strategy (E) has
mostly low and medium level of maturity across the investigated

variables

= In the relationship among the service strategy and the maturity of the
Knowledge Management practices the size of the firms may play a
mediatory role
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Contributions

* |dentification of a positive
relationship between service
orientation and IBIM maturity

 Definition of a theoretical
framework to formalize the
role of KM practices in a
servitizing context

 Classification of KM practices
In a servitized context
 Definition of the impacts of KM

practices on servitization
practices

 Assessment of criticalities in

the management of installed
base information,

improvement proposal based
on declared service strategy

|dentification of best practices
that can be replicated in
similar setting

Creation of a prescriptive
framework that can guide
servitizing firms in the
configuration of KM practices
according to their strategy
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Object Conference / Journal Place/ date
Conference XXVII Summer School . '
D Francesco Tur.co “Breaking Venice, 12-14 September
down the barriers between 2012

(i oy AT research and industry”

APMS 2012 International

Conference on “Competitive ~ Rhodos, 24-26 September
Manufacturing for Innovative 2012

Products and Services”

Conference
participation
(presenting author)

Conference EurOMA Conference:
participation "Operation Managements at the Dublin, 7-12 June 2013
(presenting author) Heartof the Recovery"

Conference
participation
(presenting author)

XXIV International RESER Helsinki, 11-12 September
Conference 2014

N Spring Servitization Conference Aston, 18-19 May 2015
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Journal ISI Production Planning and In press
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Title of presented paper Co-authors
The Role of Installed Base .
.. . SaccaniN.,
Information in Product-Service
L. . .. Perona M.
System: an empirical investigation
The Value and Management of .
.. SaccaniN.,
Installed Base Information in Boreman J
Product-Service System g )
The Role of Installed Base
Informationin the Implementation .
. . SaccaniN.,
of Service-led Business Models: an )
AggogeriF.

Empirical Investigationand a
Literature Review

Development of a Knowledge

Management framework to support

installed base information Saccani N.
management practices in a

servitized context

The Role of Installed Base
Informationin Servitization: a
Knowledge Management View

Saccani N.,
Perona M.

Internal and external alignment in
the servitization journey— Saccani N.
Overcoming the challenges



Limitations and future steps

» The Knowledge Management interpretative framework has been
developed through the analysis of seminal paper

» Survey and case company are all from ltaly and operate in the same
main sector (limited generalizability)
= Future step could be the development of an explanatory survey

» From case study results emerges an almost unanimous low maturity of
the KM practices when compared to literature results (quality of the
cases?)

» It’s still unclear how to evaluate the maturity level of KM practices

An open question is still how to measure the magnitude of the economic
impact on the manufacturer of knowledge management practices
performed in the field of service-oriented offering

= Future step could be the application of a set of tools identified within action
research project
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