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Introduction

B2B
Servitization, understood as the :;IGD

process of creating value by adding

services to products (Baines et al., 2009), is Industrial user

strongly connected to sustainability
(Goedkoop et al., 1999; Mont, 2002)

Maintenance function has an envisaged
role for achieving sustainability:
contributing to longer equipment life
cycles and more sustainable operations

(Garetti, 2011).
PN
y, 4

roduct-related services: Maintenance, repair and overhaul as we
as availability contracts (Baines etal., 2011)

OEM >>> Service Providers

The main research motivation is to investigate how industrial maintenance can
be an enabler of more sustainable manufacturing operations through its role in
the provision of industrial services.
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Research Questions

Main Research Question (RQ):

How can maintenance services contribute to sustainable
value creation in manufacturing?

Research Sub-Questions (SQ):

sQ1 What is the current approach regarding the acquisition of different
§ maintenance services in manufacturing companies? )
g ™
How does maintenance function in manufacturing companies contribute
SQ2 to more sustainable manufacturing operations?
$Q3 " How can technological innovations contribute to enhance sustainable )
value in maintenance service provision?

AN S
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r======Value Analysis Method *=====*"

Findin

gs & Contribution

Sub-

Question 3

Value analysis of innovative tools and applications categories

1. Definition
of value
dimensions

2. Definition
of rating scale

1.
Visualisation
of results

Overall scores integrating
all value dimensions

[ ] Diagnosis tools (5,56)
|:| Prognosis tools (5,55)

[ ] Smart sensors (5,34)

[ ] Inspection tools (5,33)

|:| Smart devices (5,25)
[ ] AR tools (5,11)

[ ] E-CMMS (5,05)

|:| Location & tracking tools
(5,02)

|:| Simulation tools (4,83)

|:| Cloud-based tools (4,70)

Service Price

Technical
Quality

Service Price

Technical |
Quality

m Diagnosis tools ® Prognosis tools

Service Service

Reliability Reliability
3,0 3,0
2,5
2,0 . . Operator
_ Operator Service Price P
Knowledge Knowledge
| Technical
' safety at Work Quality Safety at Work
Environmental Environmental
Safety Safety
® Smart sensor: m Inspection tools
Service Service
Reliability Reliability
3,0 4 3,0
2,5 4 2,5 4
204 Operator Service Price 20 Operator
L | Knowledge . 7 Knowledge
Technical i
' safety at Work Quality Safety at Work

Environmental

Environmental Safety
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Findings & Contribution

Sub-

Question 2

Proposal of a framework for maintenance value

Sustainability‘

dimension

Economic

within sustainable manufacturing

Production
equipment

process
1

Production Application

dimension

~

Environmental
Social =
BoOL
MOL
g EOL
Life cycle
dimension

U It represents the three-dimensional space of

-

maintenance contribution to sustainable

manufacturing.

O Specific contributions in a concrete case

would address

framework, as being context-dependent.

some

part

of

the

Production Economic Environmental Social
equipment

Environmental standards
required (procedure
development)

Equipment acquisition
(provision of data related to
expected useful life, failure
rate, histarical reliability)

MOL Equipment reliability
Equipment availability
Maintenance costs
Maintenance policies

EOL Equipment components
reuse as spare parts

Production Economic Environmental Social
process

New process design (related
to new product
industrialization)

MOL Process efficiency
Output quality (final /
intermediate products or
processed materials)

EOL Equipment and/or equipment
companents reuse

Dr Holgado Granados — 31/05/2016

Equipment integrity
Environmental safety
(prevention of
environmental damage)

Maintenance personnel required
training

Safety standards required (procedure
development)

Human safety (prevention of human
damage)

Working conditions improvement (less
pressure or extra hours)

Adequate tools far interventions
Team work (synergies and
collaboration between different
maintenance teams)

Equipment components
reuse as spare parts

New process design
(compliance with
environmental standards)
Water and air efficiency
Air emissions reduction

New process design (compliance
with safety standards)

Human safety

Team work (synergies and
collaboration with other business
functions)

Output safety (final / intermediate
products or processed materials)

Energy efficiency

Land conservation

Materials efficiency
Enviranmental safety
Equipment and/or equipment
components reuse
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Findings & Contribution

Sub-
Question 1

Main finding of the exploratory survey

A. Distribution of maintenance contracts

M Forfait contract

60% - o Intervention contract

i General contract

30% - H Performance-based contract

m Life cycle contract

Potential benefits of performance-based

services:

* reduction of material intensity (Roy,
2000),

e control process quality and higher
potential for environmental sustainability
(Tukker, 2004),

* reduction of cost of ownership and higher
levels of availability and reliability
performance (Jin etal, 2011).

RESEARCH-PRACTICE GAP:

Performance-based contracts (7%) are among the less extended forms of maintenance service
contracts, although according to literature are those providing higher value.

Dr Holgado Granados — 31/05/2016

POLITECNICO DI MILANO




Main

Research

Findings & Contribution Question

RESEARCH-PRACTICE GAP:
Performance-based contracts (7%)
are among the less extended forms o, FO Cus on peI‘fO rmance-
maintenance service contracts, .
although according to literature are b dase d Services

those providing higher value.

Sustainability
dimension

Economic

Integration of maintenance
v |ty i Apmlcstion value as driver for service

Environmental

equipment process
1 1

offerings design

Framework for maintenance value

within sustainable manufacturing

- I POLITECNICO DI MILANO

Dr Holgado Granados — 31/05/2016



Findings & Contribution

Main

Research
Question

Proposal of value-driven design methodology for performance-
based maintenance services

Industrial user

involvement
STEP I - L.1. Strategic & operational context analysis X
Equipment |
& process
analYSlS I.2. Identification & description of target entity X
STEPII - I1.1. Selection of a set of operational values X X
Value
analysis I1.2. Rating of selected set of operational values XX |
I1.3. Value-driven FMEA X X
STEP III - I11.1. Portfolio analysis
Service
solution I11.2. Alternatives definition & evaluation X
definition |
I11.3. Performance measures selection X
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Based on a set of guiding questions

Which is the industrial user’ s sector?

Description of
production process

ccccccc

Analysis of provider’s portfolio and
service alternatives, according to
scores obtained above.

Service offering selection Measures selection
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Conclusions & Further Research

Implications for servitized manufacturers:
The methodology can be used as a means to engage

. . Value-driven
with the customer, which could be keener to contract design

' i thodol
further services once a small collaboration is done. RS

Implications for industrial users:
They could benefit of the method as being
a means to support service selection.

Further Research:

(Further testing of the proposed methodology in different contexts:\
OEMs + different users’ operations.

Enlargement of methodology scope by addressing also the service
delivery planning.

\_ J
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Questions & Comments ¢

Dr Maria Holgado Granados
Institute for Manufacturing
University of Cambridge
Email: mh769@cam.ac.uk
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