CHALMERS

Servitization in Industry

Ola Isaksson
Professor in Product Development
January 21st 2021

PPU231 — Production and Product Service Systems


Presenter
Presentation Notes
För att lägga till text som ska synas på alla PPT-bilder: 
Gå till topp-menyn, välj  Visa > Bildbakgrund. På den allra första PPT-bilden, gör önskade ändringar i namn etc.
Stäng bakgrundsvy. Ny text kommer tränga igenom på alla PPT-bilder.

To add text in the slide master:
Go to the top menu, choose > View > Slide Master. In the absolute first slide, change to the preferred text.
Close Master View. The new text will permeate on all slides.



Learning Objectives

Today: Be able to understand, describe and articulate what servitization
means for manufacturers and using known models for PSS

* LO4: Interpret, describe and evaluate Production and Product Service Systems;
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Readings (Following Course PM)

» Paper 1: Tukker, A., Van den Berg, C. & Tischner, U. (2006)
Chapter 2 “Product-services: a specific value proposition” in
: Tukker, Arnold, and Tischner, Ursula, eds. “New Business for
Old Europe : Product-Service Development”, Competitiveness
and Sustainability. Sheffield, South Yorkshire, GBR: Greenleaf

Publishing.
* Introduces one well known model resolving types of
Product Service Systems

» Outlines challenges and opportunities for manufacturing
industries

* Reading for Feb 13 Lecture (08:00-10:00)

New Business
for Old Europe CHALMERS

| PRODUCT-SERVICE DEVELOPMENT,

COMPETITIVENESS AND SUSTAINABILITY

o1t Y ARNOLD TUKKER s USULA TISCHNER

. "M Journal of Engineering Design

ISSN: 0954-4828 (Print) 1466-1837 (Online) Journal homepage: httpu//www.tandfenline.com/loi/cjen20

Development of product-service systems:
challenges and opportunities for the
manufacturing firm

Ola Isaksson , Tobias C. Larsson & Anna Ohrwall Rénnback
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Servitization?


Presenter
Presentation Notes
A series of slides to introduce the underlying trends and driving conditions for the ”servitisation” trend. 
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Excersise pic 1. 
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Discussion: \What role does the car
have in these pictures. Compare!

7 2021-01-21


Presenter
Presentation Notes
Point addressed is that

”The relation to physical products, such as a car, has moved from ownership of goods (the car) to what you can do with the car.” 
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http://chevy.oldcarmanualproject.com/chevyowner/28cim41a.htm

Fig. 14—Lubrication Chart

This chart may be removed and tacked on Garage wall for reference,
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Presentation Notes
At the time, owning a car either required the owner to be, or have access to, a serviceman or technician, since operating the car in practice required signifgicant manual maintenance. 

http://chevy.oldcarmanualproject.com/chevyowner/28cim41a.htm
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Presentation Notes
Greese and oil nipplets for lubrications in MANY places, with frequent refill. 


1. From Ownership to accessability

The customer view.

* Value increasingly associated to the use
of product, as opposed to ownership

* Product Technologies require
increasingly specialized know-how

-

2021-01-21
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Presentation Notes
Multiple arguments leading to reducing desire to own, verses to use and have access to products. 


The root for better products, or
solutions...

"I really don't want to own another laptop,
mobile phone or TV ever again... that’s not to
say I don't want to use the latest and greatest
of these products, but I don't want to buy and
own more future landfill.”

NETFLIX 0% i,
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Presentation Notes
Manu ”new” products, such as smartfones, come with business models taking steps to charge for services, rather 
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Presentation Notes
There are several drivers on ”global level” – all  leading to the ”conclusion” that we are resource limited and need to attend to such facts for future products. 
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Presenter
Presentation Notes
Pollutor Pays Principle was introduced in 1972, effectively stating the responsibility for manufacturers of their products even after its producton
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PPP — Poluter Pays Principle

OECD recommended the Polluter Pays Principle

PRINCIPLES OF EU ENVIRONMENTAL LAW

Functions of PPP

Main function according to OECD recommendation:

B Allocation “of costs of pollution prevention and control
measures to encourage rational use of scarce
environmental resources and to avoid distortions in
international trade and investment.”

B The polluter should bear the expense of carrying out the http://ec.europa.eu/environment/legal/law/pdf/p

measures “decided by public authorities to ensure that rinciples/2%20Polluter%20Pays%20Principle_r
the environment is in an acceptable state” (OECD 1972) evised.pdf B

2021-01-21
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Since its introduction, it has continued to influence legsalation in the direction of increased responsibilty for manufactrurers. 

http://ec.europa.eu/environment/legal/law/pdf/principles/2%20Polluter%20Pays%20Principle_revised.pdf

CHALMERS

2. Transfer of responsibility

Responsibility of products increasingly
retained with manufacturer

2021-01-21
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Presentation Notes
In some cases the manufacturers actually retaing overnership of their products after ”sales”, as a means to cope with responsibility – and to relieve users from product related responsibilities


CHALMERS

Effects from Transfer of
Ownership from user to
producer

« Example Hawker Harrier.
* From spare parts sales to re-design

» Change in business model swapped revenue to cost...

2021-01-21
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Presentation Notes
A ”famous” case on how the cannopy of the aircraft – that cracked often – was replaced at ”every” service occation, was redesigned follwing the change in business model. 


~N —

Summary of underlying trends

* 1. Value in using rather than owning Products

2. Responsibility transfered from User to Provider

Example:
Fuel Cell Car MIRAI from Toyota



Presenter
Presentation Notes
There are both ”threats” and ”oppoirtunities” to retain ownership. Toyotas car has fuel cells that the manufacturer want to / need to control also during and after use. 
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Implications of servitization for industry

*Use focus increase the importance of customer relationship
through life

 Availability of product functionality increase in importance

*Increased ownership after produced come with risk and
opportunity

* Risk? Revenue from ”spare parts sales”

* Opportunity?: Maintain relationship with customer, and better control of ones
technologies in the "field”

18 1220262121
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Such changes has implications for manufacturing industries. 


Servitization in
Manufactring
Industry?
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Services increasingly important for )
manufactures
Service platforms,
upgrades, adaption,
Integration, leasing,
Insurance,
subscription, life-style,

Condition based
maitenance,
coordination, leasing,
flexibility,
upgradeability,
leasing, ..
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' Scale of production distance
- co-workers from users

”... Importance of customer relationship...”

CHALMERS

1200262121
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Presentation Notes
Combining service and products was natural, until industrialisation separated the two. 


Customized kitchens — a good example where customer and provider
(carpenter) co-invent, design and produce solutions



Presenter
Presentation Notes
Some areas keep tight coupling between product and service todate  such as carpenters designing, producing  ”serving” customer needs at the same time. 


VOLVO SERVICE 2.0

ETT ARS FRI VAGASSISTANS,
FRI UPPDATERING AV
BILENS MJUKVARA.

* Volvo Car offer Service package including software upgrades and road side assistance

* Discuss: Consequences (Pros and Cons) for Customer and Provider (Manufacturer)?

» N

2021-01-21


Presenter
Presentation Notes
More car examples on how services can be offered as a valie adding utility/offer, and simultaneously minimise some problems (e.g. call backs)


To what extend do manufacturing

companies see servitisation as a business
driver?

CHALMERS

Sustainability

Business critical and decisive impact
on investments and development

Servitization

' Sustainability

Important, but o bonus effect
when combined

Digitalization

Aware, but not a business driver
or oct following other companies

Small  Medium Large

Hallstedt, S. I., Isaksson, O., & Ohrwall Rdnnback, A. (2020). The Need for New
Product Development Capabilities from Digitalization, Sustainability, and
Servitization Trends. Sustainability, 12(23), 10222.

27

Figure 5. An overview of the focus and ambition of the studied companies.



0 N

"New” supply chain? —

Typically the one (person(s) of organisation(s))

Consumer using the products

Value Created in the Use of Products

Provides the Product-Service System to the Consumer,
e.g. a manufacturing company (OEM)

Provider

Provides technologies, infrastructure or services
that the providers need to mix into the PSS

Enabler

2021-01-21
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Presentation Notes
A way to re-label standardised supply chains, to allow ”service content” at different levels in a ”supply chain”


almers University of Technology

29

Consequences for manufactures

* Shifting to servitization impact
* Business models — the way to offer solutions and ensure revenue

* Shifting preferences and behaviour of users
* Creates, and threatens, established products and business models

*Obsolesence
* Technology in products have largely different life cycles.

CHALMERS

1220262121
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Presentation Notes
There are a numnber of consequences, here three principly difficlts ones to attend to


“‘Power-by-the-Hour a Roll -Ro e-trademark, was invented in 1962 to support the Viper engine
—~on the de Hawllanlemeer >iddeley 125 business jet. A complete engine and accessory

replacement service was offered on a fixed-cost-per-flying-hour basis. This aligned the interests
lOf the manufacturer and operator, who only paid for engines that performed well” (Rolls Royce)
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Presentation Notes
Although service models has been suggested and offered for many years, the transition that ”seem ” logical is only slowly becoming normalised. 


Changed user behaviour |
http://futureofcarsharing.com/

E

L ] ,
United States —_
In 2009, for the first time, the number of
Americans who ditched their cars was

IN 2009, CAR SHARING DIMINISHED i::i:;:an those who purchased
GLOBAL CARBON DIOXIDE EMISSIONS BY |

482,170 Tons

(That's half the weight of the Golden Gate Bridge!)

Popular car sharing options:

Zipcar [Ed mINT
[[id city Carshare [[fJ 1-GO Cars
IZ1J GetAround IZ1] RelayRides

Source: Frost & Sullivan




Chalmers University of Technology
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Changed Customer Behaviour

Changes user behavior is common, but difficult to forsee

32




Chalmers University of Technology

CHALMERS

Obsolescence

New Electronics Production Life  » Technology has different life expectency

— « Advanced products comprise of a mix of HW,
SW and Electronics — Services needed to
ensure functionality (upgrades, maintenance
etc).

4-7 Years

* Incentive for manufacturers to retain
&. Expected Machine Life ownership through life

)

| !ﬁ 25-30 Years

33 1220262121

http://srcelectronics.com/remanvalueprop/
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RE START 0900

CHALMERS
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Are manufacturers becoming
service providers and what are
their arguments?

Day month
yeaz15ide21
35



Chalmers University of Technology
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Service transition
IBM Revenue by Segment 1980-2015

Service Transformation

120000
100000
80000
60000
40000

g Spohrer, J S (IBM Director) IBM’s service journey:

A summary sketch Industrial Marketing
Management, (2017) 167-172

0
Year_1980 Year_1985 Year_1990: Year_1995 Year_2000 Year_2005 Year_ 2010 Year_2015

BFinance WBHardware B Software ® Service

 IBM from Hardware dominant to service dominant revenue streams

36 12200260121
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Presentation Notes
IBM a good example of a manufacturer who has tuned down the importance of manufacturing and expanded on service. 
Most manufacturers still maintan and capitalise on their ability to design and produce products though…


30

25
FAS
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I L]
Benefit from PSS as 5 17 - »_
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. i
Annarelli et al (2016) 10 '
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37 A. Annarelli et al. / Journal of Cleaner Production 139 (2016) 1011e1032

Fig. 4. Histogram of PSS benefits.



Product-Service
Systems (PSS)
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Basics of Product-Service Systems - PSS

* “Product Service Systems, put simply, are when a firm offers a mix of both products and
services, in comparison to the traditional focus on products”

 Also referred to as “Functional Product”, “Integrated Product Service Systems” etc.

2021-01-21
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More Definitions of PSS

« PSS ” a system of products, services, supporting networks, and infrastructure that is
designed to be competitive, satisfy customers' needs, and have a lower environmental
impact than traditional business models"2

« APSS is pre-designed system of products, service, supporting infrastructures, and
necessary networks that is a so-called dematerialize solution to consumer preferences
and needs”

Mont, O., "Sustainable Services Systems (3S): Transition towards
sustainability?"; Towards Sustainable Product Design, 6th International
Conference, October 2001, Amsterdam, The Netherlands. Centre for
Sustainable Design. 2001-11-09

2021-01-21


https://en.wikipedia.org/wiki/Product-service_system#cite_note-5

41
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A ’Service Landscape” terminology

* A Product-Service System is an integrated product and service offering that delivers value in
use.

 Servitization involves the innovation of an organisation’s capabilities and processes so that it
can better create mutual value through a shift from selling product to selling Product-Service
Systems.

A Servitized Organisation designs, builds and delivers one or more integrated product and
service offerings that deliver value in use.

* The Global Value System is the globally distributed network of suppliers, customer and
partners who have to co-operate to ensure that integrated product and service offerings deliver
value in use.

Neely, A. Exploring the financial consequences of the servitization of manufacturing (2008).
Oper Manag Res 1, 103—118 https://doi.org/10.1007/s12063-009-0015-5

1200262121


https://doi.org/10.1007/s12063-009-0015-5
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Different PSS (From Tukker)

Product Service Systems

Value Value

mainly in Service content

proc?lruc:rr (intangible)
conten

mainly in
service
content

Product content

(tangible)
New Business
for Old Europe
| PRODUCT-SERVICE DEVELOPMENT, |  lLease
COMPETITIVENESS AND SUSTAINABILITY e  Productrelated . . Poy per service
- e i * Renting, .
._J ; * Advice and sharing *  Functional
3 = consultancy . results

2021-01-21




Product-oriented PSS

* Ownership of the tangible product is NOT L
transferred to the customer, while included in the X "‘1 ' . I
original act of sale are additional services (e.g. M ™ ‘
maintenance, repair, re-use, recycling, training, | Y =
consulting, etc.) :

S —

2021-01-21



Use-oriented PSS

«  Ownership of the tangible
product is retained by the
service provider.

*  Functions of the product are
sold via modified distribution and
payment systems

* Carpooling.com enabled drivers to
offer available seats and passengers
to book a ride. People choose who
they want to ride with, how much
space they need, and what they are
willing to pay.

2021-01-21



Result-oriented PSS

« Selling the result or capability instead
of a product

* The producer maintains ownership of
the product and the customer pays
only for the provision of agreed
results

*  Zipcar provided a fleet of cars strategically
located around the city. Users access the cars
with a smart card, paid for in advance. They can
either pay a fixed hourly fee or a membership
programme that bills for actual use.

2021-01-21



Implications for manufacturers

CHALMERS

Introduction of services "opens” opportunies
(innovation, revenue..) and bring

"threats™ (accountability, cost) through lifecycle of
products and new competitors

DIKE Home Charging stations Charging cables Infrastructure e-Charging Solutions
energy___

2021-01-21
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E.g. a generator supplier
may become a powertrain

I solution provider in

. automotive.

Powertrain is considered as
core technology for
automotive manufactures

g J
The electric drive

efficient, dynamic, and with zero local CO, emissions

longer low
ranges operating costs
thanks toimproving energy efficiency thanks to reduced maintenance eff

47 1200262121



Implications, cont

*Retained ownership of products

* Increased responsibility through product life
 May have a high economic impact and risk
* Possiblities for re-manufacturing

* Opening for "smart” and ”circular” business
 Where and how to remanufacture? Logistics, Design, ..?

- Changed revenue-streams

» "Spare parts sales” not a good source of revenue
* Opportunities for technology changes post-manufacturing

« Can replace systematically obsolete or poor technologies
« Can extend life through technology replacement and upgrades

CHALMERS

2021-01-21



Manufacturers expected to develop ’}
”Solutions”

Customer Provided (o

Has a

Need
-[F{equiramants]——'[ Functional Product ]_
Expressed as Development
[ Realised by
o | Hardware || Software || Sewices || offer |

1/20/2021 Chalmers University of Technology 49 2021-01-21
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.. but struggle with including SW and
even more Services into the logics

Customer Provided to

Means to enable PSS development will be
treated in more depth at a coming lecture

Functional Product ]_
Development

Roalised by Massimo will present some techniques for service design
| | | | tomorrow Friday — Ola on the next lecture on Developing PSS

) e ey

Requirements

Expressed as

Development of product-service systems:
challenges and opportunities for the
manufacturing firm

n, Tobias C. Larsson & Anna Ohrwall Rénnback

1/20/2021 Chalmers University of Technology 50 2021-01-21
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Summary

Servitization is slowly increasing in importance, and shift the focus from
ownership to use of resources, equipment, products

* This increases incentives for Manufacturers to "own” their products over time
* Opens for "re-manufacturing”, "Maintenance”, Availability services, leasing, ...

 Also a "mind shift” challenge for classical manufacturing
* Need to adapt and change in industry

2021-01-21
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