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ABSTRACT

Multiple previous studies have focused on either PSS innovati@esign Thinkingout none

have examined the combination of PSS fundamentalsesign Thinkinghethodology. As a
result, the thesis's objective is to develop a framework for PSS innovation that is iterative in
nature andcustomercentric. CompanyCpa electronics manufacturingompany, is used as a
case company for this studhe thesis aims to delop a process for the ProduService System
(PSS) innovation that suppo®mpanyCs strengths, capabilities, antrategy.

First, thisstudy demonstrated through a case study in district heating that an appropriate PSS
innovation framework folCompayCds emerging offering could be based on The New Double
Diamond Model oDesign Thinkinghe Design Thinkinghacroprocessand PS&indamentals.

The framework is divided into "finding the right problem," which defines the problem, and "find-
ing the right solution," which drafts the solutiafia PSS essentiadsd rapid prototyping

Secondly, te thesis explore€ompanyC@a O LJ 6 A f Atawardsservitisgtignad de-0 F I f £ &
aONR LI A GS b OdzNdoniiairedsie cnSuctédfadARig studyan online form

The studyaims to understand th@rganisatiors current situationand help it become a more

agile PSS provideh snglecompany wastsidied using multimethod qualitative and quantita-

tive research.

The findings indicate that the strengths to leveragsénvitisationare CompanyCs dedicated
peopleandtheir enthusiasm for driving a crossganisatioral development strategy and PSS's
CompanyCs product portfolio is welpositioned towardsservitisationdue to its endto-end
capabilities, scientific innovation, and valadding products that include a tangible component
ofvalue{ U dzR& azwaréQriokddepresents ampportunity to capitalize on potential
valueadded pricing andralue communication opportunitiesPitfallsto servitisationinclude
CompanyC's unclear processes for customer information, daily customer information flow, and
transparency of the serviceffering's cost structure. Consistency in PSS solutimagketing,
producing, and sellingustomisa& bundlesare significant challenges. The findings suggest that
hardware manufacturing traditions continue to haunt the transition, manifesting themsaives i
the company's tooling and process@e resulicovers2 Y f & | YAY2NR iém-2F (KS
ployees and only one framework is usebhis carbias the results.

Thethesis shows that the designed PSS innovation framework could be used for PSS innovation
in the case companylheresearch company solely determines the theoretical framework's ap-
plicability. Theframework could have been tested on multiple companies. Case studies are
highly subjective, allowing for researcher and interpreter errors. The thesisa specific ap-
proach (iterative, customecentric procedures) rather than considering alternative viewpoints.

KEYWORDSProductService Systemd$esign Thinkinglnnovation Process, Servitisation
Rapid prototyping
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Outputs Outcomes
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What new service and support engineering capabilities enable
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How willinnovation in performance information and analytics
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External perspective Identified external force
Industry forces Competitor
New entrants
Substitute product or service
Bargaining power of suppliers
Bargaining power of buyers

Key trends Technology trends
Regulatontrends
Megatrends
Socioeconomic trends
Market forces Market issues

Market segments

Needs and demands

Switching cost

Revenue attractiveness
Macroeconomic Forces Global market conditions

Capital markets

Commodities and otharesources

Human resources

Economic infrastructure
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Internal perspective Category Identified internal capability

Shareholder value

Revenue from product sale

Additional revenue from service

New revenue from new customer

Cost structure

Operation cost

Valueproposition

Customer Customer intimacy Relationship with customer
Company image

Valuebased pricing strategy

Financial

Efficient cost structure




Customer satisfaction

Customer acquisition

Product service careation with the cus-

tomer

Product/service innovation

Customer relationship

Internal business

Closecollaboration with partner

Close collaboration with partners

Distribution channel

Efficient and effective distribution channel

Effective service provision

Operation
Serviceoriented personnel Serylpe capability
Training
Serviceoriented ICT Knowledge management
CRM system

Learning and Growth

Serviceoriented performance measure-
ment system

Serviceoriented bonus structure

Product service culture

Crossfunctional team

Organgation alignment

311 9ESOdziA2y 2F OdaNNByid adl 68

¢CKS ydzYoSNI 2F AYOGSNBASESSa 41t a

Ay3a GKS

SELISNI &2 OF Ly H4 SN v 3

RADSNAS

NI} y3S
5SW2y Ot KBISMBKY | ¢ HRn wwdEdzp @YISHH IMRMMASIIRK SN ¢ A (0 K

27

GKSY

a 0 dzR & R dzMPYyRS YIAKOSD /¢2KBA Rj dzSa A2y a
INBE Ay KAIK RSYlYR

aidzRe

RSUSNNAYSR

o

NB

NGB NIRERBNE 2 T 2 NEANBD2 Y $3 o

j dzS &6 NBy & VS o f B2

LI NI A OA LI y i
LISNR 2 Y | f

hytfagSpsSe
0KS af

gl a |taz

ARSIFasx F¥SStaAay3das
I YRS OO R AN Xk 8a SHE® (A1 OANE | dRISAYT Al
3021 (KBahKS SEKSYRRIYEA BKK SY $ub2 N a1 m o

G2 NOYKAS (2 BNIDS @
LB Hliiiza TR ENLILI NG AORS 3 A0Sy

om0

gl a

Iy R

K
a .

AIBKBERIBA GRTF GRS S
0StASTa

C

5 SNBE 02y RdzO &SiIRBRI2 NB yit KASy § Crd2NIWS yOiNil
ASYR OANWISFYIFRISTE iR2
I yagSNREO®



; oﬁ m
O.\nal\i%ﬁ'

\\\‘Eﬁﬁ___”////2

Conuevf@

CAIAdaESOdzi A2y LI GGSNY 2F OdzZNNByd aidl G6S ai

hyt AyS &daNWBSey

¢KS 2yt AyHuna ddEAI SR yIRIS Y (I8 & MNRIYY AV $ JW2WRS y (i &
KFE@S LlR2aAldAz2y LONENRdZIGE T NIPSYO KRAZZEA20F& Y y I 3SYS)
g (SOKy2f238& YIylI3aSySydz &It Sa YH\BOBESYSEmS
LISNI L2 aAGA2YEKI YRABSNIORKWAI B OPNBaLRyRSyda |
GKS NBaLRYyaSa:s KEKSBEKR2 REEZIERR2FIGEKS LINR 2SO

¢l oytf{SdzNIISe NBalLRyRSyida F2N 2yfAyS adz2NwSe

Role Organisation

Product Manager Product & Technologies
Product Area Orchestrator Product & Technologies

Vice President, P&T Product &Technologies

Offering Manager Technology vertical

Segment Head New Growth Markets

Product Manager Technology vertical

Segment Head New Growth Markets

Business Development Manager Product & Technologies

Service Product Manager Project andCustomer Services
R&D Manager Product & Technologies

Head of Portfolio Product & Technologies

Head of Ground Transportation Strategy and Business Developn Strategy & Business Developme
Global Solution Manager tftFGF2NYa FyR !
Projects andCustomer Services, NOC Manager North America | Project and Customer Services
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Role Organisation

Data Scientist Energy Compan

Digital Transformation Lead Energy Company B
Production manager Energy Company C

Senior Datéscientist DER optinsation company A
Product Manager DER optingation companyB

Head of Sales and Marketing DERoptimisation company B
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Shareholder value 5.21
Valuebased pricing strat- 554 Revenue from product sale 6.36
Financial 5.27 egy Additional revenue from service | 5.36

New revenue from new custome 5.21

Efficient cost structure 4.75 Cost structure 4.21
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Operation cost 5.29
Value proposition 6.21
Relationship with customer 6.93
Customer 6.37 Customer intimacy 6.37 Company image 5.00
Customer satisfaction 7.79
Customer acquisition 5.93
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with the customer ' Customer relationship 7.36
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Heat and/or cooling consumption
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B =1, Heat engine
LW Fuel cells

Renewable energy
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N (3L Distributed energy storages Waste heat
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Waste to energy m r@'l r@'| = E g E

Cogeneration energy I—D—llj g E E

Supermarket Data center
Heat storages  Virtual storages
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Iceland
Belarus
Denmark
Lithuania
Sweden
Finland
Poland
Czech Rep
Slovakia
Latvia
Estonia
Serbia
Austria
Bulgaria
Germany
Slovenia
Croatia
France
Italy
Norway
Netherlands
Switzerland
Hungary
UK
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Distributed Energy Resources

(DER) Waste heat

Thermoelectric
[ Heat Recovery ] [ generator }
Cogeneration

Heat Engine H Distributed generation H Renewable Energy ‘

Solar thermal Hybrid
\ [ Solar power }[ colector }[ collectors }
Nuclear power Combustion
engme ‘ Fuel cell ‘ i Small-scale Small-scale
[0 wind power hydropower
Phosphoric acwd Mollen carbonate
fuel cell fuel cell Geothermal
enel
Solid oxida fuel Prutcn exchange ] gy
membrane fuel
() Combined energy generation

‘ Gas Turbine | [ cel e
stiing || Diesel || Petrol Gas Micro (] Only power generation
engine || engine | engine turbine Turbine @ Only heat and/or cooling
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‘ Distributed Energy Storages

‘ Waste to energy

Smal\ modular
BC tor

‘ Reciprocating engine
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CURRENT NETWORKS VISION OF NEW NETWORKS
* Few central heat sources — centralized * Multiple decentral heat sources
procurement (DER)
» Higher temperature * Low temperature

* Lower efficiency ‘ » High efficiency

* Legacy software Complex and dynamic modeling, Al

powered systems

Stability, minimum optimization * Automatic optimization and control
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Finding the right Find the right
problem solution

Iterate

Solution

Emphasize ~ X

! Problem statement;

1 B ]
Research I: Feasibility &

' ' \ viability
Customer analysis Map the ecosystem,
1
1 and buyer personas & stakeholders ! q _
Benchmark ! Customer experience
PSS essentials ! journey

Customer-centric design
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FEATURES OPTIONS

During phase of Equipment Leasing bank Operating joint BTERES
use producer venture
Ownership
Equipment . Operating joint
After phase of use Leasing bank Customer
producer venture
Manufacturing Equipment producer Operating joint venture Customer
Personnel
Maintenance Equipment producer Operating joint venture Customer

In parallel operation for multiple

Number of customer operations
customers

Operation for a single customer

Equipment producer’s Establishment “fence to Customer'’s

Location of operation & equipment . .
P quip establishment fence to the customer establishment
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LIFE CYCLE
PRICING

Market panstration pricing (for
highly sensitive marksts where
low prices  stimulate  its
growth).

VALUE-BASED
PRICING

Based on the value which the
customer derives from the use
of service or (product). this
strategy is especially useful
when introducing an improved
product ar competing against a
well-established rival

COMPETITIVE
PRICING

An organization can price its
service {or product) based on
the current market structurs -
at market price. shove or
below.

EXPERIENCE
CURVE
PRICING

dimed at achieving a target
return on investment over a
specied period of fime.

TARGET-
RETURN
PRICING

Aimed at achisving 2 targst
return on investment over a

specfied period of time.

COST-PLUS
PRICING

Adding 2 standard markup to
the cost of a product requires
certain

information  about  costs.
ignores current demand and
competition. and  supparts
inefficiency.

pYy

MONITORING
ONLY

Managed service providers
grovites 3 servics of 2 netork
that manitors and alerts.

SUA-BASED VALUE-BASED
P e PRICING PRICING

Each device. facility. area.
systam..  supported in a3
customer  enviconment & @
subject to aflat fee.

Pricing stratagy based on the
risk to managad service
providers and what kind of risk
is taken on behalf of the
customer.

Basad on understanding the
neads of evisting or prospactive
customers and setting prices
on the perceived vae of
services

Several bundled packages of
services with each increasingly
more  expensive  package
providing more services ta
customers

TIERED

Each user (or user level: admin.
wigwer. analyst ) supported in 3
customer  envirnment is @
subject o a fat fos

PER USER

A very fexible pricing model
that includes all remote
supgort, on-site

support. as well as lab or bench
time for an entive orqanization
for a flat fee per manth

ALL YOU CAN
EAT

A LA CARTE
PRICING

A la carte pricing gives
customers the ability to select
and pay for just the services
thay need. They can alsa select
multiple offerings 1o create
customized  package  of
managed services
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Contract
flexibility

Ordering

End-of-life

Maintenance
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Delivery

“Getting the

Costreduction job done”

Setup

HAMpP UL
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ually, craste at least 3 different how might we (HMW) questions - Smins
o How might we

group. Looking at all of the questions, are the false or unnecessary assumptions? Are the scope and the level of

bine 2-3 HMW guestions that seem most promising so that

Stay around
customer
problem!

ndividually creste 2t least different now mi

HMW provide

—— ——  HMW provide local observation
local observation data (& forecast)
data & forecast with low risk of

without risk of big ownership?

investment for
customer?

HMW provide
local observation
data (& forecast)
without making
stupid
investment?
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ECOSYSTEM MEMBERS IDEOLOGY-FREE TOOLKIT FOR DIGITAL ECOSYSTEM DESIGN 0.1

ADAPTED FROM SIMONE CICERO'S PLATFORM DESIGN TOOLKIT Case |

Other
stakeholders

| Energy \

iti 2 suppliers
/Cltlzen. PP Data \

— scientists Production

— — (and

Cloud demand)

EPAs
Land hosting / planners
_ calculation
L owners roviders
rvate District
households
— heating

as end ard party
users / sta
e

Government

Derrand suppllers

orecastlng
SW

Cities
Real estate
C";‘;"E"‘OPE\'BEOF
HMw = _—
tocal o ion
L 1)

Heat pump \ —

Automation
system
providers

|

Public
stations

and plant
providers

Users Contributors Leaders & Ecosystem's mission

key partners (or the focal company'’s)
Ville Eloranta, Aalto University (IDBM) This is an edited version of Simone Cicero’s work (part of Platform Design Toolkit)
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Testin one

Define the problem ‘ ‘ Collect ideas || Reverse the ideas "

Be vocal

about good Offer

HMW provide -
trials

local observation data
(& cast) without
customer needing to
be afraid of making a
stupid investment?

e
references

Clear
product
promise

e & & 0

high and

praven
avalability

Reverse the problem

How can we worsen
local observation
data (& forecast)

Remove
sors dat FM

with customer afraid . stations
of making a stupid —
investment? e =

“*  random Vendor - Low-

noise lock-in Cast
— ) woearce. Data sensors
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For For person responsible of demand forecasting in district heating company

Who need the most accurate weather observations, forecasts & probability (?)
The NEW PSS is a hydrid of HaaS and DaaS upgradable to Saas
That improved weather forecast easily available for any desired location

Unlike generic weather forecasts

Our product €@n improve forecasts with local observation in any location with easy quick access
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PSS essentials &= Remember think also these
“ Pricing plan(s) ';W as Key customer value Contract flexibility
"basic’
o o CUSTOM
::V’Ef:? o access =i
:
Trial SLA KPI's? Ssomething else
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%Assumption:
'Case Company has access to data and
phase §can use it to improve its services.

e Service provider has access to the data and
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Positives to exploit

Strengths
Positive
L Customer sees
transitionin :
Strong value Vaisala as
_ process _
adding products reliable partner
& services
Professional
and dedicated
End-to-end people
unfair
advantages Deep customer

relationships

Inhouse best-
practices to
exploit

Science-based
Innovation and
cocreation

CompanyCo has
best-in-class
tech and brand
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Negatives to minimize

Weaknesses
Unclear process to
receive and store Transparency of cost
customer information structure

Capitalizing the
customer value

Circumspect on early

state prototypes Lack of Unclear process
knowledge on for market and
customer pains sell customized

bundles

Solution consistency Day-to-day

Flow of customer
information
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Area Topic Question Assumption 1 Assumption 2
harehol Our shareholder value is low compared to We have high shareholder value matching to
Q1 \?alitee older our offering capabilities our company capabilities
Revenue Our revenue sustainability from product Our revenue stream from the product sale is
Value-based Q2  from product sales is questionable sustainable
= sale
fills g Sl Additional Service provision in our offering does not We get significant additional revenue because
egy Q3 | revenue from give any additional revenues of service provision in our offering
Finan- service
cial New revenue | We do not have any new continuous reve- We benefit new continuous revenue stream
= Q4 | from new nue stream from new customer from new customer
= customer
m Our cost structure is insufficient with the Our cost structure is effectively suitable for our
g Q5 fff:gt slre cross organisational offering (PSS) cross organisational offering (PSS)
> Efficient cost
N structure . We do not have cost-efficient operations We have cost-efficient operations
@) Q6 Operation
% cost
> | Our value proposition is not aligned with Our value proposition is well aligned with cus-
@© gy | HLEPEES customer needs (value-based pricing tomer needs (value-based pricing strategy)
— sition
5 strategy)
m Relationship Our relationship with the customer is weak We have a strong relationship with the customer
00} Q8 | with cus- (e.g., no co-creation, relationship manage- (e.g., co-creation, rela_ltionship management,
tomer ment, or deep relationships) and deep understanding of customer needs)
. . Our company does not have an image as We have a strong company image as a PSS
Cus- Customer Inti- Q9 Company im- a PSS provider provider
tomer macy age
e — Our customers are not satisfied Our customers are very satisfied
Qe satisfaction
S We cannot acquire new customers We continuously acquire new customers
Q11 | rustomer
acquisition
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t dzo f A
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Product/ser- Innovation and co-creation with the cus- We actively innovate our product and service of-
Product ser- Q12 | vice innova- tomer are not our focus fering by co-creation with the customer
vice co-crea- tion
tion with the . Our customer relationship management is We highly value customer relationships and
customer Q13 VSR (e ineffective maintain them with effective customer relation-
lationship ship management
Close collab- Our collaboration with partners is weak We have strong and close collaboration with
14 | oration with partners (suppliers and/or service partners)
Internal | Close collabo- Q
. - - artners
busi- ration with p T - T o= T
t . We have inefficient and ineffective distri- We have efficient and effective distribution
ness pEtninlelr Q15 Dr:stnbultlon bution channels for our products and ser- channels for our products and services
=l vices
Effective ser- Our service provider does not contribute We provide effective services to increase the
Efficient and Q16 | vice provi- to the increase of the value of our offering value of our offering
effective dis- sion
tribution chan- Our operations in production and service We have efficient operations in production and
nel Q17 | Operation provision are inefficient service provision
) Our company capabilities are far from the We have capabilities to provide high-quality ser-
Service ca- e ; ; ; ;
Service-ori Q18 o high-quality service provider vices to the customer
enlted person- There is no training to increase employees We train our employees to be service-oriented
ne Q19 | Training service capabilities in our company people
K led Our company does not have a knowledge We have an effective knowledge management
Q20 G management system system
Service-ori- management
ented ICT Our company does not manage customer We have effective customer relationship man-
Learn- Q21 | CRM system relationships_ by C_RM ;y_stem/customer re- aqement (CRM)_sys_tem/customer relationship
ing and lationship unit in the organisation unit in the organisation
Growth | Service-ori- We do not have a service-oriented bonus We have a service-oriented bonus structure
ented perfor- Service-ori- structure
mance meas- | Q22 = ented bonus
urement sys- structure
tem
; A cross-functional team is practically diffi- Working well in a cross-functional team is our
Q23 :i:(:zZIS;eu;rﬁ_ cult in our company company culture
Product ser-
vice culture . Our company does not have strategic Our company is strategically well aligned
Organisation pany I g t pany gieally 9
Q24 alignment A=
Our competitors within the industry are We have a strong position over our competitors
Q25 | Competitor strongly threatening our position (e.g., product/service value, supply chain) within
the industry
Our value proposition is easy to be imi- Our value proposition is difficult to be imitated
Q26 | New entrants tated by a new player by a new player
[T
ﬁ Substitute Our offering is easily substituted by other Our offering is difficult to be substituted by other
m Industry forces Q27 : product or products and/or services products and/or services
Py service
:(Z> Bargaining We have weak bargaining power with our We have strong bargaining power with our part-
— Q28 | power of partners and are in danger to lose them ners
T suppliers
©) Bargaining Our customer can easily switch to another We have high customer retention
g Q29 | power of PSS provider or products/services pro-
m buyers vider
wn Our offering is severely threatened by Technology developments positively affect our
Q30 Technology technology company and our PSS offering
trends
A I | Regulations are threatening our company Regulations positively affect our company and
gen | REgiER and offers offer

trends
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Megatrends are threatening our company

Current megatrends positively affect our com-

Q32 | Megatrends and offers pany
. Demographic trends are threatening our Major socio-economic trends (e.g., income dis-
Socioeco- it ;
Q33 . d company and offers tribution, spending patterns) greatly support our
nomic trends company
Keti Current market issues are threatening our Current market issues strongly support our com-
Q34 g/luaers etis- company and offerings pany and offerings
Our current market segment is declining Our current market segment is growing. There
Market seg- ; ial K
Q35 e is a new potential market segment
Needs and We have a significant portion of unsatis- We have satisfied all our customers' demand
fied demand
Market forces Q36 demands
o Our customers can easily find and switch Our customers are strongly loyal to our com-
Q37 Switching to another provider with similar or substitu- pany with a high retention rate
cost tional offerings
Our customers can easily find and pur- Our customers are not price-sensitive and will-
Q38 Revc_enue at- chase cheaper products/services ing to pay our offering
tractiveness
Global mar- Current global market conditions (e.g., Current global market conditions (e.g., GDP
" GDP rate, international economic crisis, rate, international economic crisis, unemploy-
Q39 : ket condi- : - .
tions unemployment rate) are threatening our ment rate) are positively affecting our company
company
Cavital Current capital markets are threatening Current capital markets greatly support our
Q40 k;g'ta L= our company company's capital needs
) Commodities Current market status of our essential re- Current market status of our important re-
Macroeconomic Forces Q41 | and other re- sources is threatening our company sources is incredibly beneficial for our company
sources
H We have problems acquiring new human It is easy for us to acquire the best human re-
Q4 umanre- resources sources
sources
E . The public infrastructures do not support The public infrastructures greatly support our
Q42 frggﬂﬁg:ﬁéﬂ' our company's business company's business (e.g., transportation, corpo-

rate taxes)
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CURRENT WAY OF WORKING

After defining the HMW question, lets map current way of work. How do we currently deliver the value to the customer?

PROSI mobility as a senvice,
rep of value delivery.

Task

‘ Discovery=—1

End-of-life ‘ \ Sl
e h Delivery
‘ Maintenance
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SOLUTION DRAFT
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Problem 1: Result oriented pricing / value proposition
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