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“The need for transformation is greater now than ever before.
No matter where we look,
we see problems that can be solved only through innovation:
unaffordable or unavailable healthcare,
billions of people trying to live on just a few dollars a day,
energy usage that outpaces the planet’s ability to support it,
education systems that fail many students,
companies whose traditional markets are disrupted by new technologies.

These problems all have people at their heart.
They require a human-centered, creative, iterative, and practical approach
to finding the best ideas and ultimate solutions.
Design thinking is just such an approach to innovation”

Tim Brown, Harvard Business Review 2008 (p. 9)

English Summary
Service innovation plays an important role in business strategy nowadays, with both academics
and managers showing a growing interest in understanding which factors are significant for a
successful service innovation process. There is a constant search for alternative approaches to
innovation, with design garnering emerging interest in management debates. Research into
service innovation has, up to now, been mostly focused on customer value creation, which has
always been driven by the company, but a comprehensive and contiguous multidisciplinary
approach to new service design in service innovation, involving a wider network of stakeholders
is required. Design is considered to be human-centred, with a broad and forward-looking
approach to solving complex problems – which characterises service innovation. Previous
research suggests that a new approach can be promoted by the application of design thinking
to innovation management. Design thinking is an emerging approach in a business setting,
because it provides a systematic way of creating value solving-problems with, and for all, the
stakeholders in the service innovation process in the digital age. However, a deep
understanding of how design thinking contributes to service innovation is still lacking. The main
research question addressed is this thesis: How does design thinking support service
innovation?
The overall goal for this Ph.D.-thesis – completed with funding from the European Union’s
Horizon 2020 research and innovation programme under the Marie Skłodowska-Curie ITN grant
agreement – is to add new knowledge to the field of service innovation by researching into how
design thinking can support an eHealth firm developing digital technology solutions through a
service innovation process.
First, this thesis investigates service innovation from a process perspective and begins by
establishing that the service innovation process is an iterative process cycle, non-linear, and full
of interdependencies. This is achieved by understanding how service innovation processes are
developed, and the interdependencies within and outside the firm’s service innovation process.
Service innovation processes that involve technology tend to have a very technical and
formalised development, and although more stakeholders are involved, there is little
opportunity for interaction among these stakeholders. However, for the creation of good
technology-driven service innovations, a high degree of interaction with stakeholders during all
stages is required. As a result of this interaction, stakeholders become co-producers and cocreators of the value provided in the service innovation.
Second, the thesis outlines and discusses the links between service innovation and design
thinking research. The existing literature in service innovation is also added to, by providing
more research information on whether there is a relationship between design thinking and the
development of service innovation. However, this thesis is, in particular focusing, on the value
co-creation provided in conjunction with stakeholders in the service innovation process. In this
respect, the importance of value co-creation during the whole process, and framed within a
specific health environment is highlighted, since it is a complex market with many stakeholders
xxii

involved with decision-making in the design and development of the service innovation
process.
Thirdly, the thesis delves into the front-end phase of the service innovation process i.e. the first
phase, with its fuzzy factors (uncertainty, complexity, and ambiguity) that are relevant for the
development of the service innovation process. The attributes of design thinking listed in the
literature and appropriate for application in the front-end, are analysed and broken down, in
order to provide a design thinking mindset in the fuzzy part of the service innovation process
in a business setting.
Methodologically, the dissertation analyses an embedded case study from an exploratory and
qualitative research strategy with an abductive approach. This research builds on a unique case
study of the Salumedia Labs company, investigating the service innovation process within this
eHealth firm, and gaining understanding of how and why design thinking can support the
organisation’s service innovation process. The data collection consists of multiple methods,
including observation data, semi-structured interviews, and company meetings.
The overall contributions of this thesis are to service innovation research. First, by opening the
black box of service innovation processes and highlighting the role of interdependencies
between the activities and stakeholders in the process. These interdependencies affect all
phases of the service innovation process, although they are most prominent in the initial phase,
the fuzzy front-end. The complexity of a technology-driven service influences directly in the
intensity of the stakeholder interaction in the service innovation process. Thus, the
stakeholders become co-producers of the service innovation process itself, where the real
value creation for both -company and stakeholders- arises. The process therefore requires a
higher and increasing degree of interaction with stakeholders during all stages.
Second, this thesis contributes to emphasising the role of design thinking in value co-creation
during the service innovation process, bearing in mind that value is generated throughout the
entire service innovation process, in a multifaceted and cooperative interactive environment
where the stakeholders are the co-producers of that value. Usually, the value of the service in
innovation is perceived by the users, but is created by many actors. Also, it is suggested that a
design thinking approach is appropriate in business management, because it acts as a facilitator
(between the organizations and the stakeholders) for the discovery and production of the value
of the service and its co-creation with the stakeholders. Design thinking provides the necessary
competences for organizations that are in the process of developing a service innovation
process.
Finally, the thesis highlights the appropriateness of a design thinking mindset for the fuzzy
front-end, as it can provide a systematic, structured, and exploratory human-centred
management approach to dealing with the fuzziest part of service innovation process. The
application of design thinking in the management setting provides the company with the design
approach needed in their service innovation processes, in order to capture the behavioural
change in the supplier-customer relationship and promote innovative services.
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Based on the theoretical contributions, the conclusions of this thesis are three-fold.:
The first conclusion stresses that the multidisciplinary interdependencies between activities
and stakeholders exist in all phases of the service innovation process and are the main factor
in handling a high level of risk and uncertainty in service innovation processes, whilst making
clear that the empirical data shows that the front-end (the initial phase) is the most diffuse and
needs special attention.
The second conclusion of this thesis is that a design thinking approach clarifies the basis of the
service design, in order to generate value creation in the service innovation process.
Throughout the entire process there is a complex and collaborative networked ecosystem
where stakeholders act as co-producers and co-creators of value.
The third conclusion is that the front-end of the service innovation process requires a
systematic, structured, and explorative design approach in order to reduce the inherent
fuzziness in this part of the service innovation process. This design approach is the design
thinking mindset, because it provides a set of attributes that need to be applied in the frontend stage if the company wants to develop innovative services.
The summary conclusion of this thesis is that: From management research, design thinking
should mainly be an innovative approach to developing services; by creating value in a
systematic, structured and exploratory, human-centred way; by involving the stakeholders in
the process, and by generating innovation management that focuses on solving problems
within the service innovation process; above all in its fuzziest part.
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Danish Summary
Serviceinnovation spiller en vigtig rolle i virksomheders strategi og udvikling. Både forskere og
ledere udtrykker en stigende interesse for at opbygge en bedre forståelse for, hvilke faktorer
der er vigtige for at skabe en vellykket serviceinnovationsproces. Der efterspørges løbende
bedre tilgange til innovation i ledelsesdebatten, og særligt design har fået en øget
opmærksomhed. Forskning i serviceinnovation har hidtil hovedsageligt fokuseret på
virksomhedens indsats for at skabe værdi hos kunden. Men der en stigende erkendelse af
behovet for en mere tværfaglig og holistisk tilgang: udvikling af servicedesign i
serviceinnovationsprocesser kan med fordel ske gennem involvering af et bredere netværk af
stakeholders end blot kunder. Her kan design spille en afgørende rolle, idet design betragtes
som menneske-centreret med en inkluderende og proaktiv tilgang til løsning af komplekse
problemer – som netop kendetegner serviceinnovation. Eksisterende forskning fastslår således,
at en mere effektiv tilgang til serviceinnovation kan fremmes ved anvendelse af
designtænkning. Designtænkning er en spirende og anerkendt tilgang til virksomhedsudvikling,
fordi den giver en systematisk måde at skabe løsninger på komplekse problemer. Derved kan
skabes værdi for alle deltagende stakeholders. Der mangler dog stadig en forståelse af, hvordan
designtænkning bidrager til serviceinnovation. Af denne grund sættes der i afhandlingen fokus
på følgende overordnede forskningsspørgsmål: Hvordan understøtter designtænkning
serviceinnovation?
Formålet med denne ph.d.-afhandling – gennemført med funding fra den Europæiske Unions
Horizon 2020 forsknings- og innovations program: Marie Skłodowska-Curie ITN grant
agreement – er at tilføje ny viden til forskningen i serviceinnovation. Dette gøres ved at
undersøge, hvordan designtænkning kan understøtte serviceinnovationsprocessen i en
eHealth-virksomhed, der udvikler digitale teknologiløsninger.
Denne afhandling undersøger for det første serviceinnovation fra et procesperspektiv.
Procesperspektivet indebærer en forståelse af serviceinnovationsprocessen som iterativ, ikkelineær, og karakteriseret af afhængigheder. Studier af serviceinnovationsprocessers udvikling
skal derfor undersøge de interne og eksterne afhængighedsforhold, der eksisterer i
virksomheders serviceinnovation proces. Serviceinnovation baseret på teknologiske løsninger,
har en tendens til at være meget teknisk og formaliseret i sin udvikling. Dette indebærer
involvering af flere forskellige stakeholder, men reelt færre muligheder for interaktion mellem
stakeholders. Udviklingen af teknologidrevne services er således meget intensiv og
kompleksiteten kombineres med en relativt lav grad af stakeholderinteraktion. Imidlertid
kræver udviklingen af teknologidrevne serviceinnovationer, øget stakeholderinteraktion
igennem alle faser af serviceinnovationsprocessen. Resultatet af denne proces er, at
stakeholders bliver medproducenter og samskabere af den værdi der skabes i alle stadier af
serviceinnovationsprocessen.
For det andet skitserer og diskuterer afhandlingen sammenhængen mellem serviceinnovation
og designtænkning. Den eksisterende litteratur på området giver viden om relationen mellem
designtænkning og udviklingen af serviceinnovation, mens denne afhandling især bidrager med
fokus på den samskabelse, der leveres i forbindelse med stakeholderinteraktion i udviklingen
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af serviceinnovation. Hermed bliver vores viden om, hvordan værdiskabelse sker, specielt inden
for eHealth, synliggjort. Dette er interessant da området er komplekst med utallige
stakeholders involveret i ledelsesbeslutninger, der angår design og udvikling af
serviceinnovationsprocesser.
For det tredje dykker afhandlingen ned i den tidlige fase af serviceinnovationsprocessen – den
såkaldte ’fuzzy front-end’. Den fase der er specielt karakteriseret ved en række uklare faktorer
såsom usikkerhed, kompleksitet og tvetydighed. Disse faktorer er alle relevante for udviklingen
af processen. De egenskaber ved designtænkning, som er afdækket i litteraturen analyseres og
opdeles herefter for at lære, hvordan de kan tilføre værdi i serviceinnovation.
Metodologisk benytter afhandlingen en casestudie tilgang samt en eksplorativ og kvalitativ
forskningsstrategi, der tager afsæt i en abduktiv tilgang. Afhandlingens empiriske studier
bygger på en unik casestudie af virksomheden Salumedia Lab, hvor
serviceinnovationsprocessen inden for eHealth området undersøges. Studiet tilrettelægges så
der opnås forståelse af, hvordan og hvorfor designtænkning kan understøtte virksomhedens
serviceinnovationsproces. Den empiriske dataindsamling består af flere metoder, herunder
observationsdata, semistrukturerede interviews og møder.
Afhandlingen bidrager samlet set til forskningen i serviceinnovation. For det første åbnes den
’sorte boks’, idet der bygges en bedre forståelse for, hvad der er i spil i
serviceinnovationsprocesser. Herunder fremhæves de interne og eksterne afhængigheder, der
eksisterer mellem aktiviteter og stakeholders i processen. Afhængighederne influerer alle faser
i serviceinnovationsprocessen, men er specielt betydningsfulde for de tidlige ’fuzzy front-end’
faser i processen. Samtidig påvirker kompleksiteten i den teknologi-drevne service direkte
intensiteten i interaktionen mellem stakeholderne involveret i serviceinnovationsprocessen.
Det er her, stakeholders bliver til medproducenter af processen, fordi teknologidrevne
serviceinnovationsprocesser både er komplekse og skaber værdi for stakeholders såvel som
virksomheden. I løbet af processen er det således pnødvendigt at skabe en øget interaktion
med stakeholders.
For det andet bidrager denne afhandling til at understrege betydningen af samskabelse
gennem designtænkning i serviceinnovationsprocessen. Det er vigtigt at tage i betragtning, at
værdi genereres gennem hele serviceinnovationsprocessen, i et komplekst og samarbejdende
netværk, hvor stakeholders er medproducenter. Traditionelt er den værdiskabelse, der
kommer fra serviceinnovationsprocesser blevet undersøgt primært ud fra kunders og
brugernes vinkel, men reelt skabes værdi i samspillet mellem flere stakeholders. Desuden
anbefales det at anvende en designtilgang. Designtænkning kan nemlig fungere som en
mediator mellem virksomheden og dens stakeholders, således der opdages og produceres
serviceværdi og sikres samskabelse med stakeholders. Designtænkning giver således
virksomheden de nødvendige kompetencer til at udvikle dens serviceinnovationsprocesser.
Endelig fremhæver afhandlingen hensigtsmæssigheden af et designtænkende mindset for
håndtering af den tidligere ’fuzzy front-end’ fase. Her tilbydes en systematisk, struktureret og
udforskende tilgang til håndteringen af serviceinnovationsprocessen, samtidig med at den også
tilbyder en menneske-centreret ledelsesmetode til at håndtere uklare dele af processen.
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Anvendelsen af designtænkning i ledelse giver virksomheder den tilgang, de har behov for så
serviceinnovationsprocessen kan håndteres og så de adfærdsændringer, der er behov for i fx
leverandør- og kunderelationer kan være med til at fremme serviceinnovation.
Baseret på de teoretiske bidrag er konklusionerne fra denne afhandling tredobbelt.
Den første konklusion understreger, at multidisciplinær afhængighed mellem aktiviteter og
stakeholders eksisterer i alle serviceinnovationsprocessens faser. Disse afhængigheder er
afgørende for at håndtere et højt niveau af risiko og usikkerhed i serviceinnovationsprocesser,
mens det empiriske studie påviser at specielt de tidlige faser er særligt tvetydige og derfor
behøver forskningsmæssig opmærksomhed.
Den anden konklusion er, at tilgangen til designtænkning tydeliggør grundlaget for at
servicedesignet kan skabe værdi gennem hele serviceinnovationsprocessen. Igennem hele
processen eksisterer et komplekst og samarbejdsvilligt netværk, hvor stakeholderne er
medproducenter og samskabere af værdi.
Den tredje konklusion er, at de tidlige ’fuzzy front-end’ faser af serviceinnovationsprocessen
kræver en systematisk, struktureret og eksplorativ designtilgang for at reducere den tvetydige
og uklare del af serviceinnovationsprocessen. Denne designtilgang kan opnås via
designtænkning, fordi den giver et sæt af egenskaber, der kan anvendes initialt, hvis
virksomheden ønsker at udvikle innovative teknologiske services.
Opsummerende kan det konkluderes, at: Set fra et ledelsesperspektiv bør designtænkning
hovedsageligt være en innovativ tilgang til udvikling af services; ved at skabe værdi på en
systematisk, struktureret og udforskende samt menneske-centreret måde; ved at involvere
forskellige stakeholders i processen, og ved at generere innovationsstyring, der fokuserer på at
løse problemer inden for serviceinnovationsprocessen. Frem for alt i de helt tidlige faser hvor
tvetydigheden hersker.
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Spanish Summary
La innovación de servicios juega un papel importante en la estrategia empresarial hoy en día, y
tanto los académicos como los gerentes muestran un creciente interés en comprender qué
factores son importantes para un proceso exitoso de innovación de servicios. Existe una
búsqueda constante de enfoques alternativos a la innovación, y el diseño genera un interés
emergente en los debates de gestión. La investigación sobre la innovación de servicios, hasta
ahora, se ha centrado principalmente en la creación de valor para el cliente, que siempre ha
sido impulsada por la empresa, pero se requiere un enfoque multidisciplinario integral y
contiguo para el diseño de nuevos servicios en la innovación de servicios, involucrando a una
red más amplia de partes interesadas. Se considera que el diseño está centrado en el ser
humano, con un enfoque amplio y con visión de futuro para resolver problemas complejos, que
caracteriza la innovación de servicios. Investigaciones anteriores sugieren que se puede
promover un nuevo enfoque mediante la aplicación del pensamiento de diseño a la gestión de
la innovación. El pensamiento de diseño es un enfoque emergente en un entorno empresarial,
porque proporciona una forma sistemática de crear valor resolviendo problemas con y para
todos los stakeholders en el proceso de innovación de servicios en la era digital. Sin embargo,
todavía falta una comprensión profunda de cómo el pensamiento de diseño contribuye a la
innovación de servicios. La principal pregunta de investigación que se aborda es esta tesis:
¿Cómo apoya el pensamiento de diseño la innovación en los servicios?
El objetivo general de esta tesis doctoral, completada con fondos del programa de investigación
e innovación Horizonte 2020 de la Unión Europea en el marco del acuerdo de subvención Marie
Skłodowska-Curie ITN, es agregar nuevos conocimientos al campo de la innovación de servicios
investigando sobre cómo el pensamiento de diseño puede ayudar a una empresa de eHealth a
desarrollar soluciones de tecnología digital a través de un proceso de innovación de servicios.
Primero, esta tesis investiga la innovación de servicios desde una perspectiva de proceso y
comienza estableciendo que el proceso de innovación de servicios es un ciclo de proceso
iterativo, no lineal y lleno de interdependencias. Esto se logra al comprender cómo se
desarrollan los procesos de innovación de servicios y las interdependencias dentro y fuera del
proceso de innovación de servicios de la empresa. Los procesos de innovación de servicios que
involucran tecnología tienden a tener un desarrollo muy técnico y formalizado, y aunque hay
más actores involucrados, hay pocas oportunidades de interacción entre estos actores. Sin
embargo, para la creación de buenas innovaciones de servicios impulsadas por la tecnología,
se requiere un alto grado de interacción con las partes interesadas durante todas las etapas.
Como resultado de esta interacción, los grupos de interés se convierten en coproductores y
cocreadores del valor aportado en la innovación del servicio.
En segundo lugar, la tesis describe y analiza los vínculos entre la innovación de servicios y la
investigación del pensamiento de diseño. También se agrega la literatura existente sobre
innovación de servicios, proporcionando más información de investigación sobre si existe una
relación entre el pensamiento de diseño y el desarrollo de la innovación de servicios. Sin
embargo, esta tesis se centra en particular, en la cocreación de valor proporcionada en
conjunto con los stakeholders en el proceso de innovación de servicios. En este sentido, se
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destaca la importancia de la cocreación de valor durante todo el proceso, y enmarcado en un
entorno sanitario específico, ya que se trata de un mercado complejo con muchos actores
involucrados en la toma de decisiones en el diseño y desarrollo del proceso de innovación del
servicio.
En tercer lugar, la tesis profundiza en la fase inicial del proceso de innovación de servicios, es
decir, el front-end, con sus factores difusos (incertidumbre, complejidad y ambigüedad) que
son relevantes para el desarrollo del proceso de innovación de servicios. Los atributos del
pensamiento de diseño enumerados en la literatura y apropiados para su aplicación en el frontend, se analizan y desglosan, con el fin de proporcionar una mentalidad de pensamiento de
diseño en la parte más difusa del proceso de innovación de servicios en un entorno empresarial.
Metodológicamente, la disertación analiza un estudio de caso integrado a partir de una
estrategia de investigación exploratoria y cualitativa con un enfoque abductivo. Esta
investigación se basa en un estudio de caso único de la empresa Salumedia Lab, que investiga
el proceso de innovación de servicios dentro de esta empresa de eHealth, y explica cómo y por
qué el pensamiento de diseño puede respaldar el proceso de innovación de servicios de la
organización. La recopilación de datos consta de varios métodos, que incluyen datos de
observación, entrevistas semiestructuradas y reuniones de empresa.
Las contribuciones generales de esta tesis son para la investigación en innovación de servicios.
Primero, abriendo la caja negra de los procesos de innovación de servicios y destacando el
papel de las interdependencias entre las actividades y las partes interesadas en el proceso.
Estas interdependencias afectan todas las fases del proceso de innovación del servicio, aunque
son más prominentes en el front-end difuso. La complejidad de un servicio impulsado por la
tecnología influye directamente en la intensidad de la interacción de los stakeholders en el
proceso de innovación del servicio. Así, los stakeholders se convierten en coproductores del
propio proceso de innovación del servicio, donde surge la creación de valor real tanto para la
empresa como para los stakeholders. Por tanto, el proceso requiere un mayor y creciente grado
de interacción con los stakeholders durante todas las etapas.
En segundo lugar, esta tesis contribuye a enfatizar el papel del pensamiento del diseño en la
cocreación de valor durante el proceso de innovación del servicio, teniendo en cuenta que el
valor se genera a lo largo de todo el proceso de innovación del servicio, en un entorno
interactivo multifacético y cooperativo donde los stakeholders son los coproductores de ese
valor. Por lo general, el valor del servicio en innovación es percibido por los usuarios, pero es
creado por muchos actores. Además, se sugiere que un enfoque de pensamiento de diseño es
apropiado en la gestión empresarial, porque actúa como un facilitador (entre las
organizaciones y los stakeholders para el descubrimiento y producción del valor del servicio y
su cocreación con los stakeholders. El pensamiento de diseño proporciona las competencias
necesarias para las organizaciones que están en el proceso de desarrollar un proceso de
innovación de servicios.
Finalmente, la tesis destaca la idoneidad de una mentalidad de pensamiento de diseño para el
front-end difuso, ya que puede proporcionar un enfoque de gestión sistemático, estructurado
y exploratorio centrado en el ser humano para abordar la parte más difusa del proceso de
xxix

innovación de servicios. La aplicación del pensamiento de diseño en el entorno de gestión
proporciona a la empresa el enfoque de diseño necesario en sus procesos de innovación de
servicios, con el fin de capturar el cambio de comportamiento en la relación proveedor-cliente
y promover servicios innovadores.
A partir de los aportes teóricos, las conclusiones de esta tesis son triples:
La primera conclusión destaca que las interdependencias multidisciplinarias entre actividades
y grupos de interés existen en todas las fases del proceso de innovación de servicios y son el
factor principal en el manejo de un alto nivel de riesgo e incertidumbre en los procesos de
innovación de servicios, dejando claro que los datos empíricos muestran que la front-end es la
fase más difusa y necesita una atención especial.
La segunda conclusión de esta tesis es que un enfoque de pensamiento de diseño aclara las
bases del diseño del servicio, con el fin de generar creación de valor en el proceso de innovación
del servicio. A lo largo de todo el proceso, existe un ecosistema en red complejo y colaborativo
donde los stakeholders actúan como coproductores y cocreadores de valor.
La tercera conclusión es que el front-end del proceso de innovación del servicio requiere un
enfoque de diseño sistemático, estructurado y exploratorio para reducir la falta de claridad
inherente en esta parte del proceso de innovación del servicio. Este enfoque de diseño es la
mentalidad de pensamiento de diseño, porque proporciona un conjunto de atributos que
deben aplicarse en el front-end si la empresa desea desarrollar servicios innovadores.
La conclusión resumida de esta tesis es que: A partir de la investigación en gestión, el
pensamiento de diseño debería ser principalmente un enfoque innovador para el desarrollo de
servicios; creando valor de forma sistemática, estructurada y exploratoria, centrada en el ser
humano; involucrando a los stakeholders en el proceso y generando una gestión de la
innovación que se enfoque en la resolución de problemas dentro del proceso de innovación del
servicio; sobre todo en su parte más difusa.
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Catalan Summary
La innovació de serveis juga un paper important en l’estratègia empresarial avui en dia, i tant
els acadèmics com els gerents mostren un creixent interès per comprendre quins factors són
importants per a un procés exitós d’innovació de serveis. Existeix una recerca constant
d’enfocaments alternatius a la innovació, i el disseny genera un interès emergent en els debats
de gestió. La investigació sobre la innovació de serveis, fins ara, s’ha centrat principalment en
la creació del valor per al client, que sempre ha estat impulsada per l’empresa, però es
requereix un enfocament multidisciplinari integral i contigu per al disseny de nous serveis en la
innovació de serveis, involucrant una xarxa més extensa de parts interessades. Es considera
que el disseny està centrat en l’ésser humà, amb un enfocament ample i amb una visió de futur
per a resoldre problemes complexes, que caracteritza la innovació de serveis. Investigacions
anteriors suggereixen que es pot promoure un nou enfocament mitjançant l’aplicació del
pensament de disseny a la gestió de la innovació. El pensament de disseny és un enfocament
emergent en un entorn empresarial, perquè proporciona una forma sistemàtica de crear valor
resolent problemes amb i per a tots els stakeholders en el procés d’innovació de serveis en l’era
digital. Però, encara manca una comprensió profunda de com el pensament de disseny
contribueix a la innovació de serveis. La principal pregunta d’investigació que s’aborda és
aquesta tesi: De quina manera dona suport el pensament de disseny la innovació en els serveis?
L’objectiu general d’aquesta tesi doctoral, completada amb fons del programa d’investigació i
innovació Horizonte 2020 de la Unió Europea en el marc de l’acord de subvenció Marie
Skłodowska-Curie ITN, és afegir nous coneixements al camp de la innovació de serveis
investigant com el pensament de disseny pot ajudar a una empresa d’eHealth a desenvolupar
solucions de tecnologia digital a través d’un procés innovació de serveis.
Primer, aquesta tesi investiga la innovació de serveis des d’una perspectiva de procés i comença
establint que el procés d’innovació de serveis és un cicle de procés iteratiu, no lineal i ple
d’interdependències. Això s’aconsegueix en comprendre com es desenvolupen els processos
d’innovació de serveis i les interdependències dins i fora del procés d’innovació de serveis de
l’empresa. Els processos d’innovació de serveis que involucren tecnologia tendeixen a tenir un
desenvolupament molt tècnic i formalitzat, i tot i que hi ha altres actors involucrats, hi ha
poques oportunitats d’interacció entre aquests actors. No obstant, per a la creació de bones
innovacions de serveis impulsades per la tecnologia, es requereix un alt grau d’interacció amb
les parts interessades durant totes les etapes. Com a resultat d’aquesta interacció, els grups
d’interès es converteixen en coproductors i cocreadors del valor aportat en la innovació del
servei.
En segon lloc, la tesi descriu i analitza els vincles entre la innovació de serveis i la investigació
del pensament de disseny. També s’hi afegeix la literatura existent sobre innovació de serveis,
proporcionant més informació d’investigació sobre si existeix una relació entre el pensament
de disseny i el desenvolupament de la innovació de serveis. Si bé aquesta tesi se centra en
particular, en la cocreació de valor proporcionada en conjunt amb els stakeholders en el procés
d’innovació de serveis. En aquest sentit, es destaca la importància de la cocreació de valor
durant tot el procés, i emmarcat en un entorn sanitari específic, atès que es tracta d’un mercat
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complex amb molts actors involucrats en la presa de decisions en el disseny i desenvolupament
del procés d’innovació del servei.
En tercer lloc, la tesi aprofundeix en la fase inicial del procés d’innovació de serveis, és a dir, el
front-end, amb els seus factors difusos (incertesa, complexitat i ambigüetat) que són rellevants
per al desenvolupament del procés d’innovació de serveis. Els atributs del pensament de
disseny enumerats en la literatura i apropiats per a la seva aplicació en el front-end, s’analitzen
i desglossen, amb el fi de proporcionar una mentalitat de pensament de disseny en la part més
difusa del procés d’innovació de serveis en un entorn empresarial.
Metodològicament, la dissertació analitza un estudi de cas integrat a partir d’una estratègia
d’investigació exploratòria i qualitativa amb un enfocament abductiu. Aquesta investigació es
basa en un estudi de cas únic de l’empresa Salumedia Lab, que investiga el procés d’innovació
de serveis dins d’aquest empresa d’eHealth, i explica com i per què el pensament de disseny
pot ajudar el procés d’innovació de serveis de l’organització. La recopilació de dades consta de
diversos mètodes, que inclouen dades d’observació, entrevistes semiestructurades i reunions
d’empresa.
Les contribucions generals d’aquesta tesi són per a la investigació en innovació de serveis.
Primer, obrint la caixa negra dels processos d’innovació de serveis i destacant el paper de les
interdependències entre les activitats i les parts interessades en el procés. Aquestes
interdependències afecten totes les fases del procés d’innovació del servei, encara que són més
prominents en el front-end difús. La complexitat d’un servei impulsat per la tecnologia influeix
directament en la intensitat de la interacció dels stakeholders en el procés d’innovació del
servei. Així, els stakeholders es converteixen en coproductors del propi procés d’innovació del
serveis, on sorgeix la creació de valor real tant per a l’empresa com per als stakeholders. Per
tant, el procés requereix un major i creixent grau d’interacció amb els stakeholders durant totes
les etapes.
En segon lloc, aquesta tesi contribueix a emfatitzar el paper del pensament del disseny en la
cocreació de valor durant el procés d’innovació del servei, tenint en compte que el valor es
genera al llarg de tot el procés d’innovació del servei, en un entorn interactiu multifacètic i
cooperatiu on els stakeholders són els coproductors d’aquest valor. En general, el valor del
servei en innovació es percebut pels usuaris, però és creat per molts actors. A més, se suggereix
que un enfocament de pensament de disseny és apropiat en la gestió empresarial, perquè
actua com a facilitador (entre les organitzacions i els stakeholders) per al descobriment i
producció del valor del servei i la seva cocreació amb els stakeholders. El pensament de disseny
proporciona les competències necessàries per a les organitzacions que són en el
desenvolupament d’un procés d’innovació de serveis.
Finalment, la tesi destaca la idoneïtat d’una mentalitat de pensament de disseny per al frontend difus, ja que pot proporcionar un enfocament de gestió sistemàtic, estructurat i exploratori
centrat en l’ésser humà per a abordar la part més difusa del procés d’innovació de serveis.
L’aplicació del pensament de disseny en l’entorn de gestió proporciona a l’empresa
l’enfocament de disseny necessari en els seus processos d’innovació de serveis, amb el fi de
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capturar el canvi de comportament en la relació proveïdor-client i promoure serveis
innovadors.
A partir de les aportacions teòriques, les conclusions d’aquesta tesi són triples:
La primera conclusió destaca que les interdependències multidisciplinàries entre activitats i
grups d’interès existeixen en totes les fases del procés d’innovació de serveis i són el factor
principal en l’ús d’un alt nivell de risc i incertesa en els processos d’innovació de serveis, deixant
clar que les dades empíriques mostren que la front-end és la fase més difusa i necessita una
atenció especial.
La segona conclusió d’aquesta tesi és que un enfocament de pensament de disseny posa en
clar les bases del disseny del servei, amb el fi de generar creació de valor en el procés
d’innovació del servei. Al llarg de tot el procés, existeix un ecosistema en xarxa complex i
col·laboratiu on els stakeholders actuen com a coproductors i cocreadors de valor.
La tercera conclusió és que el front-end del procés d’innovació del servei requereix un
enfocament de disseny sistemàtic, estructurat i exploratori per a reduir la manca de claredat
inherent en aquesta part del procés d’innovació del servei. Aquest enfocament de disseny és la
mentalitat de pensament de disseny, perquè proporciona un conjunt d’atributs que han
d’aplicar-se en el front-end si l’empresa desitja desenvolupar serveis innovadors.
La conclusió resumida d’aquesta tesis és: a partir de la investigació en gestió, el pensament de
disseny hauria de ser principalment un enfocament innovador per al desenvolupament de
serveis; creant valor de forma sistemàtica, estructurada i exploratòria, centrada en l’ésser
humà; involucrant als stakeholders en el procés i generant una gestió de la innovació que
s’enfoqui en la resolució de problemes dins del procés d’innovació del servei; sobretot en la
seva part més difusa.
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Preface
This thesis is the final delivery of an industrial Ph.D. The balance of the conceptual
developments of the research and the empirical contribution is key to this thesis. This means
that it is necessary to seek empirical validation of any theoretical research framework in the
context of business and in the market. Based on the empirical case study, new suggestions are
developed for the benefit of managers, which are based how design thinking can support
service innovation. The research is undertaken to ensure that the technological solution
developed, as a service innovation, takes into account standards of acceptability, usability and
satisfaction (dimensions related to the user experience and design thinking approach) and,
thus, offers high value to the customers and stakeholders in the market.
This Ph.D. is part of the CATCH programme (Cancer: Activating Technology in Connected
Health); a collaboration between academic, business and clinical institutions to activate
technology for cancer patients. The aim of the CATCH programme is to improve health through
technology-supported physical exercise, change of habits and by empowering the patient on
his way through rehabilitation. Furthermore, this thesis is part of work package three of the
CATCH programme, called Sell and Scale, which seeks to offer alternative routes and strategic
approaches to drive the development of digital technology solutions in the market. The
research presented here focuses on service innovation based on the use of technology, and on
how design thinking can assist in the development process of innovation.
CATCH is an Innovative Training Network (ITN) with Marie Skłodowska-Curie actioned under
the EU’s (European Union) Horizon 2020 (the Framework Programme for Research and
Innovation).
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1.1. Introduction
The overall goal for this industrial Ph.D. is to add new knowledge to the field of service
innovation by researching how design thinking can influence an eHealth firm developing digital
technology solutions through a service innovation process.
Researchers view the service innovation process as a black box (Fagerberg, 2009 referring to
Jäppinen, 2015), understood as "uncharted space on the edges of current knowledge with
nothing in it, yet the place where the new ideas emerge quickly" (Planing, 2017 p. 6). In an
academic context, research in service innovation processes, has generally taken a businesscentric approach, and has mainly considered the perspective of the service-providing
organization (Vargo & Lusch, 2008a). However, an increasing amount of research in service
innovation is being focused on customer value creation (Chew, 2015). The reason for this is
that the service innovation process is lacking “a cross-disciplinary, holistic, and end-to-end
approach to new service and development” (Chew, 2015, p. 481). This thesis builds on the
assumption that this new value creation approach can be promoted by applying design thinking
during the service innovation process.
Before getting into the object of study, understanding the meaning of ‘stakeholder’ is essential
to understanding the perspective of the thesis. In the management research, stakeholder1 is
defined as "any group or individual who can affect or is affected by the achievement of the
organization's objectives" (Freeman, 1984 p. 46) and this is also how this thesis understands
the word ‘stakeholder’. A stakeholder can, among other things, be a customer/client, user,
supplier, partner (as an external stakeholder of the company), front-line employer, or internal
innovation team (as internal stakeholders). Each stakeholder2 differs in the extent of their
relationship and involvement with the organization and the product or service. Ultimately, all
the above defined are understood to be ‘stakeholders’ in this thesis.

1

The first time the term 'stakeholder' was used, as understood nowadays, was in 1963, in an internal
document of the Stanford Research Institute (Freeman, 1984).
2

Other key terms used in this thesis that require definition are the following:
Customer: a person or organization who makes a purchase or acquires a service.
Client: a person or organization using the services.
User: a person who uses the service.
Supplier: a person or organization that provides something that is needed, such as a product or service.
Partner: one of a pair of people working together in the same activity.
Front-line employee: the person who works in an organization and who is the first line of contact with
those outside of the organization.
Internal innovation team: the group of internal employees who manage innovation in the organization.
2
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The intersection between service innovation and design thinking has not, to date, been studied
in depth. In this thesis, a process perspective is taken to investigate service innovation (a topic
that emerges in the literature review undertaken by Snyder, Witell, Gustafsson, Fombelle, &
Kristensson, 2016), with an explicit, holistic and systematic focus on customer value creation,
which includes the input of additional stakeholders i.e. others with an interest or concern in
the organization’s endeavours. In this study, additional stakeholders include customers/clients,
users, suppliers, partners, and investors. Ongoing market dynamics and uncertainties,
challenge the core characteristics related to the service’s output, and thus the basis of the
service innovation process (Pearson, 2015 mentioned in Snyder et al., 2016). To manage these
characteristics a focus on the co-creation of value by stakeholders is needed (Kazadi, Lievens,
& Mahr, 2016; Payne, Storbacka, & Frow, 2008). As highlighted above, this thesis explores how
design, that emphasises co-creation of value by stakeholders, may strengthen the processes of
service innovation (Klitsie, Price, & De Lille, 2018). The reason for this approach is that it has
been argued that there is a need for research on how design thinking can be integrated with
service innovation processes and their implementation (Kitsios & Kamariotou, 2018; Ostrom et
al., 2010).
Thus, the main research question addressed in this thesis is:

In business, managers are progressively becoming interested in design approaches as a means
of managing uncertainty and creating market disruption (Björklund et al., 2020). The
significance of design approaches is that they can provide a systematic mindset, and provide
methods and tools, that helps firms to manage the service innovation process, thereby
reducing the likelihood of chaos (Maite et al., 2019). The importance of how the service
innovation process is handled is hard to overstate, as this is where new opportunities emerge,
new ideas take form, concepts are developed, and prototypes are produced (Nielsen,
Christensen, Heidemann Lassen, & Mikkelsen, 2017), and that is where design thinking can add
value.
Design thinking has emerged as a management concept that promises design-inspired
innovation, due to its responsiveness and systematisation in the generation of value
propositions, providing versatility versus non-specificity to effectively interpret the dynamics of
complex systems in innovation, as occurs in organizations (Dell’Era, Magistretti, Cautela,
Verganti, & Zurlo, 2020). In actuality, design thinking is well researched in many management
settings, nevertheless, the concept is poorly conceptualised and barely investigated in service
innovation research (Carlgren, 2013). Furthermore, as an emergent academic paradigm and
with a tangential interest in management, design thinking has already shown its potential for
innovation; combining human, business and technological factors in problem solving (Plattner,
Meinel, & Leifer, 2011). It is necessary then, to continue exploring how successful approaches
3
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in design research, particularly design thinking, can offer value in all phases of the service
innovation process, and above all in the fuzzy front-end phase. This thesis aims to contribute
to the growing understanding of design thinking as being the application of design that goes
beyond traditional design and into areas such as in business and management, focusing
specifically on service innovation processes (Johansson-Sköldberg, Woodilla, & Çetinkaya,
2013). As Dorst (2019) states “as organizations struggle to respond to a world in which problems
are becoming more open, complex and increasingly networked, many have turned to design
thinking as a way to obtain solutions and achieve innovation” (p. 117).

1.2. Setting the research scene: service innovation and design thinking
In a business world characterised by hostile competition and challenges that are ever more
complex, innovation is becoming generally recognised as a means of achieving competitive
advantage (O'Connor, 2008). Despite the recognised importance of innovation, the greatest
difficulty lies in how to achieve it (O'Connor, 2008). In service innovation, technology plays a
determining role in efforts to generate innovation. However, the challenge lies in how to
develop more innovative products or services in order to create value for the stakeholders and
for the company.
Service innovation is not just an interesting issue for companies; the focus on service innovation
is also increasing in academia (Witell, Snyder, Gustafsson, Fombelle, & Kristensson, 2016).
Research interest in the field is mainly due to both service and service innovation representing
essential drivers of broad economic evolution and innovation (Carlborg et al., 2014).
The management literature frequently refers to how challenges and changes in the market
continually force companies to look for new means of creating a competitive advantage, and
thus, increase the use of new instruments and activities, so as to deliver products and services
that set them apart from their competitors. However, whilst innovation is the key to
transforming business, managers really do not know how to develop it in the face of an
increasingly uncertain, complex, and ambiguous environment (Engberts & Borgman, 2018;
Martin, Gustafsson, & Choi, 2016). Due to the lack of clarity in service innovation processes,
there is a latent need in service innovation to know how design can add value, in order to solve
challenges during the process. The interdependencies between stakeholders and the activities
to be carried out, as well as the decisions to be taken concerning all processes, cause constant
challenges in the service innovation process.
In the early 2000s, the concept of design thinking emerged as an approach aimed at helping
innovation (Brown, 2008; Martin & Euchner, 2012), and within a few years, interest exploded
among scholars, and among managers striving to change their business through innovations
(Brenner & Uebernickel, 2016; Carlgren, 2013; Liedtka, 2014c; Wylant, 2008). Advocates of
design thinking emphasise that if firms could reason and work more like designers, they could
approach problems differently (Elsbach & Stigliani, 2018). To this end, they proposed new and
4
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more focused ideas about the real needs of users (i.e. customers) (Lee, 2016), better balancing
the exploration and exploitation of the business (Beverland, Wilner, & Micheli, 2015), and
helping in the business transformation for innovation (Buchanan, 2019).
In only a few years, design thinking has become not only a buzzword among managers (Agarwal,
Selen, Roos, & Green, 2015; Baker & Moukhliss, 2020), but is now seen as a new paradigm for
combatting problems in various sectors: technology (Björklund et al., 2020), business (Ignatius,
2015), management education (Glen, Suciu, Baughn, & Anson, 2015), healthcare (Roberts &
Maclaren, 2018), entrepreneurship (Svengren, Reuterswärd, & Nyotumba, 2019), and the
social sector (Pieniazek, 2016). Design thinking is the practice of creating new ideas, thinking
differently, solving problems, making right decisions, devising strategies, and learning to use
human design talents in every phase of the development and service innovation process
(Carlgren, Rauth, & Elmquist, 2016; Meinel, Eismann, Baccarella, Fixson, & Voigt, 2020;
Redante, de Medeiros, Vidor, Cruz, & Ribeiro, 2019). One of the most well-liked advocates of
design thinking, Tim Brown, insists that what we need is an “approach to innovation that can
be integrated into all aspects of business and society, and that individuals and teams can use it
to generate breakthrough ideas that are implemented and have an impact” (according to
Echikson's words, 1999 p. 3). In this vein, service design has materialised as a discipline in which
design contributes to service innovation. As Patrício et al., (2018) state “service design brings
new service ideas to life through a human-centred and holistic design thinking approach” (p. 3).
Design thinking offers just such an approach and needs more exploration in an innovation
setting (Brenner & Uebernickel, 2016; Engberts & Borgman, 2018; Suciu & Baughn, 2016). Even
though design thinking is an emergent paradigm it has already shown its powerful usefulness
for innovation (Liedtka & Ogilvie, 2011).
Whilst a variety of academic fields are involved in advancing our understanding of service
design, there is plenty of scope for further research development, e.g. integrating design
thinking into service innovation development and processes (Ostrom et al., 2010). Barrett et al.
(2015) propose that when researching into service design, future researchers should modify
the design thinking approach to one that encompasses the central principles of the practice
approach to service innovation.
Currently, researchers are focused on understanding the design thinking approach “as a
mindset or ‘way-of-thinking’, supported by methods, processes, and tools. Expected benefits
that drive its application are increased customer value delivered by service innovations, as well
as an improved ability to deal with complexity. Adoption of design thinking is hampered by the
individual’s understanding of design thinking as well as uncertainty avoidance” (Engberts &
Borgman, 2018 p. 1611). For this reason, this thesis aims to determine how design thinking can
support service innovation.

5
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1.3. Research problem
The research problem addressed in this thesis is based on the deficiencies within the current
literature of knowledge that is considered fundamental for the development of service
innovation theory. Service innovation is increasingly seen as a fully-fledged field of research
that requires its own theories and models (Carlborg et al., 2014; Lusch & Nambisan, 2015a;
Snyder et al., 2016). The existing literature has focused on the development and design of a
service, but other key areas to success in service innovation are still scattered and need more
research focus. As Carlborg et al. (2014) state, “additional studies thus should focus on
processes and gain a better understanding of interactions with the customer as well as other
stakeholders in the organization’s service ecosystem […] In dynamic environments in which
technology and market needs change quickly, managing service innovations means not only the
ability to design the service concept but also continuously redesigning and adapting new and
existing services to address frequent exogenous changes and emerging opportunities” (p. 14).
Two issues, in particular, could be the cause of the lack of knowledge about implementing a
design thinking mindset within service innovation processes. The first concern is the difficulty
of differentiating between a service along the service innovation process and how to integrate
complex service design. The “services are produced, delivered, and consumed simultaneously
making it harder to distinguish between service-product innovation (what is it produced,
delivered, and consumed), and the service innovation process (how is it produced, delivered, and
consumed)” (Randhawa & Scerri, 2015 p. 30 referring to Bessant & Tidd, 2007; Trott, 2012).
Second issue is the lack of understanding of what the design thinking approach is and how it is
applied in management settings (Carlgren, Elmquist, & Rauth, 2014; Engberts & Borgman,
2018). This limitation lies within the inability to forecast the project outcome and its tangible
results. Furthermore, there are limited empirical studies concerning design thinking in service
innovation processes, resulting in a lack of understanding of how the company should
implement design thinking in the service innovation process (Camposano, 2018; Engberts &
Borgman, 2018; Kimbell, 2012). Currently, design thinking is still handled uncertainly in its use
by firms, often requiring constant loops and iterations. Consequently, the investment of more
time and effort in the service innovation process is required.
As a result of the gaps in the existing literature and the empirical problems, this thesis focuses
on the relevance of the design thinking approach as a means of systematising and structuring
value creation throughout the process of service innovation. Design plays a key role play in the
creation of value and in the interrelatedness of stakeholders, because, in order to offer a truly
innovative service, service innovation needs to be focused on stakeholder value creation
(Kitsios & Kamariotou, 2018). “Based on the adoption opportunities, design thinking is expected
to be specifically valuable for service innovation, as it supports the focus on value creation within
complex configurations” (Engberts & Borgman, 2018 p. 1618). The foregoing reasons are the
real challenges when trying to roll out design thinking in an organisation that has other
processes and ways of working. Much of the confusion surrounding design thinking arises from
its versatile nature and bewildering array of applications, each of which yields different
experiences (Sarooghi, Sunny, Hornsby, & Fernhaber, 2019).
6
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Additionally, further exploration of the use of design thinking in service innovation, in order to
develop new ways of addressing complex service problems that are common in the health
sector is required (Engberts & Borgman, 2018). Even so, the recent conclusion reached by
Engberts & Borgman, (2018) is categorical: "the application of design thinking improves the
ability to solve complex service innovation problems" (p. 1616). With this thesis, I try to
empirically demonstrate the veracity of this statement, providing greater clarity in
comprehending the design thinking mindset in service innovation processes.
The gaps in the literature addressed in this thesis are three-fold.
First, there is still scant research in service innovation and service innovation processes. From
an academic viewpoint, there is no research consensus on how the service innovation process
should be carried out, and there is a wide variety of service innovation patterns that make
generalisation or simplification of the service innovation process difficult to perform (Durst,
Mention, & Poutanen, 2015b; Ostrom et al., 2010; Patrício, Gustafsson, & Fisk, 2018; Snyder et
al., 2016; Tether, 2005).
Second, the uncertainty about combining a design thinking mindset in service innovation
processes. Based on the adoption opportunities, design thinking is expected to be specifically
valuable for service innovation processes, as it supports the focus on value creation within
complex configurations (Carlgren, 2013; Engberts & Borgman, 2018; Geissdoerfer, Bocken, &
Hultink, 2016; Miettinen, Rontti, Kuure, & Lindström, 2012; Roddy & Polfuss, 2020).
Third, there is a lack of evidence to support understanding of the fuzzy front-end in the service
innovation and what role is played by design thinking. The most relevant, though diffuse phase,
of the service innovation process, is the front-end (Bantau & Rayburn, 2016; de Brentani &
Reid, 2012; Ommen, Blut, Backhaus, & Woisetschläger, 2016a; Pisano, 1996; Thanasopon,
Papadopoulos, & Vidgen, 2018). The fuzzy front-end is still a research work-in-progress in
respect of exploring and understanding effective management and the design approach in
service innovation processes (Calabreta & Gemser, 2016; Koen, Bertels, & Kleinschmidt, 2014;
Ryeong Kim, 2017; Shaytan & Laptev, 2015), due to its intrinsic uncertainty, complexity, and
ambiguous nature (Ryeong Kim, 2017).

1.4. Purpose and research questions
The research in this thesis attempts to better understand the relationship between service
innovation and design thinking. It should be stressed that the research has been undertaken
from the point of understanding service innovation processes and discovering how and why
design thinking can help in this process. Thus, the purpose of this thesis is:
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Design thinking is a relatively new phenomenon in business research that requires to be
understood in service innovation theory, especially to provide a systematic mindset, with
methods and tools, that helps firms to manage the service innovation process and reduce the
likelihood of chaos and confusion.
The main research question studied is: How does design thinking support service innovation?
In order to answer the main research question sufficiently, three sub-questions are raised (one
for each paper). Thus, the three sub-research questions are the foundation for answering the
main research question. Figure 1 provides an overview of the research questions.

Figure 1. Thesis research questions

First, recent literature acknowledges that researchers see the innovation process as a black box
(Jäppinen, 2015 through Fagerberg, 2009). I have analysed what the service innovation process
is like in a firm. One of the main research priorities in service innovation is "to capture the ways
in which companies are innovating services" (Ostrom et al., 2010 p. 12), thus it is important to
know what the service innovation process is, and how it operates. Current research confirms
that service innovation “rarely emerges by mere happenstance”, although it tends to “be the
outgrowth of an appropriately designed structure and carefully orchestrated process” (Scheuing
8
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& Johnson, 1989 p. 25). Rather, it might be understood as an iterative process cycle (Johnson
et al., 2000) and a “discontinuous process marked by trial and error” (Bruni, Bonesso, & Gerli,
2019 p. 1).
Service innovation processes that involve technology tend to have a very technical and
formalised development, with little opportunity to interact among stakeholders. The
development of technology-driven services is highly intensive and complex, combined with a
low degree of stakeholder contact (Jaakkola et al., 2017). Furthermore, it is necessary to
explore how the technology can actually enhance value co-creation, according to the
theoretical premises of the service innovation process (Van Riel, Lemmink, & Ouwersloot,
2004). The service innovation process in the case study is explained by adapting Johnson et al.'s
(2000) model and proposing a ‘technology-driven service innovation process’ model.
There is an ad-hoc relationship between the role of users, customers, and other stakeholders,
the co-creation of value, and the role of technology as an enabler in the service innovation
process (West, Gaiardelli, & Rapaccini, 2018). Additionally, to understand the role of design or
design thinking in the process of service innovation, we must first know how the service
innovation process is developed and what needs are associated with it. This leads to the first
sub-research question:
Sub RQ 1. How does a technology-driven service innovation process evolve?
Second, a systematic literature review has been conducted of the service innovation and design
thinking phenomena. Service innovation is a comprehensive and contiguous multidisciplinary
approach to new service design (Chew, 2015) involving a wide network of stakeholders, and
this approach can be fostered by the application of design thinking within service innovation
management. There is a need for research into how design thinking can integrate service
development and processes (Ostrom et al., 2010). This research helps to understand the
existing literature on service innovation by providing more information about whether there is
a relationship between design thinking and the development of service innovation, and
concepts related thereto. Hence, there is a need to comprehend the importance of value
creation during the whole process, framed within the specific health environment, which is a
complex market involving many stakeholders in decision-making regarding the development
and design of the service innovation. This leads to the second research question:
Sub RQ2. Why is design thinking approach relevant to the service innovation process?
Finally, understanding what happens at the fuzzy front-end, the first phase of the service
innovation process, “is generally regarded as one of the greatest opportunities for improvement
of the overall innovation process” (Koen, 2004 p. 5). Although, the front-end is the most poorly
defined phase due to its intrinsic uncertainty, complexity, and ambiguous nature (Hüsig & Kohn,
2003; Ryeong Kim, 2017). There is a need to make choices based on multiple information
sources and stakeholders and to try and achieve symbiosis between a design thinking mindset
within a business context and in terms of innovation. To achieve this, the following sub-research
question has been raised:
9

CHAPTER 1 - RESEARCH FRAMING

Sub RQ3. How can the challenges at the fuzzy front-end be understood through a design
thinking mindset?
In line with the aim and research questions, this thesis builds on exploratory and qualitative
research, taking an abductive approach within an SME firm that wishes to implement design
thinking in their service innovation.
This thesis contributes to service innovation research by analysing the role played by design
thinking in the development of services in innovation. The analysis is carried out through the
lens of service innovation process research, and concerns the implications of a design thinking
mindset for theory, research and empirical organizational settings.
The overall contributions of this thesis are to service innovation research. First, by opening the
black box of service innovation processes and highlighting the role of interdependencies
between the activities and stakeholders in the process. These interdependencies affect all
phases of the service innovation process, although they are most prominent in the initial phase,
the fuzzy front-end. The complexity of a technology-driven service influences directly in the
intensity of the stakeholder interaction in the service innovation process. Thus, the
stakeholders become co-producers of the service innovation process itself, where the real
value creation for both -company and stakeholders- arises. The process therefore requires a
higher and increasing degree of interaction with stakeholders during all stages.
Second, this thesis contributes to emphasising the role of design thinking in value co-creation
during the service innovation process, bearing in mind that value is generated throughout the
entire service innovation process, in a multifaceted and cooperative interactive environment
where the stakeholders are the co-producers of that value. Usually, the value of the service in
innovation is perceived by the users, but is created by many actors. Also, it is suggested that a
design thinking approach is appropriate in business management, because it acts as a facilitator
(between the organizations and the stakeholders) for the discovery and production of the value
of the service and its co-creation with the stakeholders. Design thinking provides the necessary
competences for organizations that are in the process of developing a service innovation
process.
Finally, the thesis highlights the appropriateness of a design thinking mindset for the fuzzy
front-end, as it can provide a systematic, structured, and exploratory human-centred
management approach to dealing with the fuzziest part of service innovation process. The
application of design thinking in the management setting provides the company with the design
approach needed in their service innovation processes, in order to capture the behavioural
change in the supplier-customer relationship and promote innovative services.

10
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The main theoretical contributions of this work are three-fold:
Opening the black box of service innovation processes and highlighting the role of
interdependencies between the activities and stakeholders in the process. The development
of technology-driven services is high intensive and complex combined with a high degree of
stakeholder contact.
First, an empirical study of the service innovation process building on the conceptual researchbased model of Johnson, Menor, Roth, & Chase (2000) is presented. This thesis aims to
contribute to opening the black box of service innovation by focusing on the interdependencies
between activities and stakeholders in the service innovation process. These
interdependencies affect all phases of the service innovation process, although it is most
evident in the initial phase; the fuzzy front-end. Service innovation processes that involve
technology tend to have a very technical and formalised service innovation development
process, primarily taking place within firms among its internal stakeholders, with almost no
opportunity for interaction with external stakeholders, such as customers, users, suppliers, and
partners. The development of technology-driven services is high intensive and complex
combined with a high degree of stakeholder contact. The complexity of a technology-driven
service influences directly in the intensity of the stakeholder interaction in the service
innovation process. Thus, the stakeholders become co-producers of service innovation,
because the complexity of the technology-driven service innovation process requires a high
degree of interaction with stakeholders during all stages (first paper).

Emphasising value co-creation through design thinking approach during the service innovation
process, bearing in mind that value is generated through the whole service innovation process,
in a complex and collaborative networked ecosystem where the stakeholders are co-producers.
Usually, the value of the service in innovation is perceived by the users, but is created by many
actors. It is, also, suggested a design thinking approach in business management because it
acts as a facilitator (between the organizations and the stakeholders) in order to discover and
produce the value of the service and co-create with the stakeholders. Design thinking provide
the necessary capabilities to the organizations that are in the process of developing a service
innovation process. Second, this thesis contributes to the existing literature in service
innovation by considering a design thinking approach during service innovation processes
(Brennen et al., 2016). Service innovation and design thinking research are still dispersed and
lack integration (Engberts & Borgman, 2018; Jaaron & Backhouse, 2018; Patrício et al., 2018).
The research literature highlights the importance of value co-creation; integrating the
stakeholder during the whole process (Mele, Corsaro, & Sebastiani, 2014; Randhawa & Scerri,
2015). Usually, the value of the service in innovation is perceived by the users, but is created
by many actors (Cowell, 1988). Future research should be aimed at focusing on value cocreation between stakeholders i.e. the result of interaction between the company and the
stakeholders (second paper).
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Highlighting the appropriateness of a design thinking mindset at the fuzzy front-end, as it can
provide a systematic, structured, and exploratory human-centred management approach to
dealing with the fuzziest part of the service innovation process. Applies design thinking in the
management setting provides the company with the design approach needed in the service
innovation processes, in order to capture the behavioural change in the supplier-customer and
promote innovative services.
Finally, the third paper contributes to emphasising the suitability of using design thinking
attributes to reduce and manage the most hidden and fuzzy part of the service innovation
process. The front-end is characterised by being uncertain (a lack of information about all
alternatives), complex (interdisciplinary and multifunctional stakeholders are involved), and
ambiguous (confusion and lack of understanding). A design thinking mindset provides a
systematic, structured, and exploratory human-centred approach to solving service innovation
problems, managing the large amount of data gathered, and interacting with the
interdisciplinary and multifunctional stakeholders involved in the process (third paper).

1.4. Structure of the thesis
The overall goal for this industrial Ph.D. is to contribute with new knowledge to the field of
service innovation by researching how design thinking can influence company efforts in
developing eHealth service innovation solutions. However, recent studies have not addressed,
in any detail, the importance of both the impact of service innovation processes, and the
implementation of a design thinking approach to gain a better understanding of the real value
of the innovation. To achieve the overall goal of this Ph.D., this thesis is divided into 12 chapters,
as shown in Figure 2.
Chapter 1 addresses the research problem of the thesis through an understanding of the
empirical context of the eHealth market, and links it to the theoretical fields of service
innovation and design thinking. The research questions are also presented.
Chapter 2 presents the theoretical framework of the dissertation, including the theoretical
point of departure of the three papers. A state-of-the-art review of the service innovation
literature, followed by an identification of the central gaps in knowledge, addresses the main
motivation for the theoretical framework.
Chapter 3 introduces the methodology adopted. The chapter illustrates the scientific paradigm
that guides my methods. Moreover, it presents the critical realism point of view as the
ontological position, and abduction as the approach, to the research process. Furthermore, it
presents the methods used in all the research processes: first, the systematic literature review,
and second, the case study, as the primary research methods.
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Figure 2. Doctoral thesis structure

Chapter 4 introduces the empirical context of eHealth. The chapter presents an in-depth case
study of the firm, Salumedia, along with its innovation tool history, and confirms the
importance of gaining further knowledge of the service innovation processes and their
connection with design methods.
Chapter 5 provides a narrative of the whole thesis and a brief summary of the three papers
upon which the thesis is based.
Chapters 6, 7 and 8 present the three papers. Each paper answers a sub-research question, and
when considered together they answer the main research question of the thesis.
Chapter 9 presents a discussion of the findings of the papers and the theoretical implications.
Chapter 10 draws conclusions based upon the findings of the entire thesis and answers the
main research question. Furthermore, managerial implications are provided to convert the
findings into more practical guides for firms in eHealth that would like to implement design
thinking in innovation services. Finally, limitations of the work and suggestions for future
research are provided.
Chapters 11 and 12 display the list of references and all appendices to the thesis.
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2.1. Introduction
The overall goal for this industrial Ph.D. is to add new knowledge to the field of service
innovation by researching how design thinking can influence an eHealth firm developing digital
technology solutions through a service innovation process; specifically concerning the
incorporation of design thinking within the implementation process of service innovation.
Furthermore, the thesis constructs theories that will help innovation managers to create value
by integrating design thinking mindset within service innovation processes. It is given that
design thinking is a new phenomenon in service innovation management that requires to be
understood, and also that existing knowledge on the topic of service innovation is scarce.
This chapter builds a theoretical framework of the concepts of service innovation and design
thinking in order to answer the main research question, posited in the previous chapter (section
1.3): How does design thinking support service innovation?

2.2. State-of-the-art: Service Innovation
The primary research topic is service innovation. Economist Joseph Schumpeter (1883-1950)
introduced this concept in 1934, describing innovation as a combination of new and existing
knowledge to create value and change in the market (Schumpeter, 1934), and emphasising that
innovations should be clearly distinguished from inventions. Although an invention can refer to
any new product, service3, process or idea, to be considered an innovation it must enter the
market and obtain a substantial profit (Witell et al., 2016).
The theoretical base for service innovation lies in general innovation theory, but has grown into
an independent research field because of its focus on service rather than products, which have
long been the focus in general innovation theory. The relationship between innovation and
economics is important, since the activity concerned must generate profit through introduction
to the market in order to become an innovation. The construction of theory in relation to
service innovation is still new and, in some respects, unclear. For instance, the research field
still lacks common agreement regarding core concepts (e.g. service innovation, new service
development, service logic, service-dominant-logic), and there are still disputes as to whether
the concept of service innovation covers both new service development or only covers new
services (Myhren, Witell, Gustafsson, & Gebauer, 2017). This thesis follows the more common
tradition and considers the service innovation process and new service development concepts

3

Service, “is a process consisting of a series of more or less intangible activities that normally, but not
necessarily always, take place in interactions between the customer and service employees and/or
physical resources or goods and/or systems of the service provider, which are provided as solutions to
customer problems” (Grönroos, 2007 p. 46).
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as synonymous, and defined as the process of ideating a new or improved service, from idea or
concept generation to launching in the market (following Biemans, Griffin, & Moenaert, 2016).
Within service innovation there are two theories, that of service logic and that of servicedominant logic (Grönroos & Gummerus, 2014). The distinction between the two, concerns who
drives value. Both are based on value co-creation, but in service logic, value creation is driven
by the customer, and in service-dominant logic it is driven by the service provider.
The origins of service logic theory are found in Gronroos (1984), who concluded that interaction
is very important for generating the, so-called, ‘value generation processes’ (Gronroos, 1984).
The theory of service logic implies interaction for the creation of value, unlike traditional
approaches, which are based on exchange (Grönroos, 2006). Service logic takes an analytical
approach to co-creation from a service perspective; always driven by the customer, and in
customer value creation processes (Grönroos & Gummerus, 2014). The customer will always
be a creator of value, but the concept of value co-creation should be limited to the cases in
which customers and suppliers interact continuously over time. Grönroos, (2008) states that
“adopting a service logic makes it possible for firms to get involved with their customers’ valuegenerating processes and, hence, also to actively take part in value fulfillment for customers”
(p. 307).
In service logic, the service is a multifaceted phenomenon, and Grönroos & Gummerus, (2014)
define service as a “support for an individual’s or organisation’s everyday processes in a way
that facilitates (or contributes to) this individual’s or organisation’s value creation” (p. 208).
Service logic views the concept of service as the process in which various parties interact with
each other and the client, considering them to be processes that support value creation.
The concept of value from service logic theory “is defined as value-in-use. […] The value for
customers, created by them during their usage of resources. Value is both created and
determined by the customers” (Grönroos & Gummerus, 2014 p. 209). The value creation
concept “is the customer’s process of extracting value from the usage of resources. Value
creation is the customer’s creation of value-in-use. Despite using the expression ‘value creation’,
value is not always instrumentally created; it may emerge as value-in-use” (Grönroos &
Gummerus, 2014 p. 209). Additionally, service logic theory includes the premise that customer
value creation should be viewed as a cumulative process. This means that where the client has
previously been in charge of carrying out other actions - such as the search for information, this
is also part of co-creating value.
From a supplier perspective of service logic theory, the supplier is considered to be a producer
of resources and a necessary part in the interaction with the client, and whose objective will be
to create value together with the client. Thus, in this case, and unlike the service-dominant
logic, the provider will be considered the facilitator of value. The customer will also participate
in the joint production process, considering themselves a co-producer (Grönroos & Ravald,
2011).

17

CHAPTER 2 - THEORETICAL FRAMEWORK

The origins of the service-dominant logic theory are explained in “Evolving to a new dominant
logic for marketing” by Vargo & Lusch (2004). In this paper, the evolution of the market is
described as it goes from product-dominant logic to service-dominant logic. In addition, a new
vision is added to the theory of marketing i.e. the co-creation of value by the company and
customers (Vargo & Lusch, 2004). The publication of this paper generated great controversy
regarding the concepts of value and value co-creation.
In service-dominant logic theory, companies are responsible for making value propositions,
which occur through interaction and dialogue between companies and consumers, and in that
process both the company and customers and other related actors participate for the common
goal of providing value to the customer (Grönroos & Gummerus, 2014). On one hand, in the
product-dominant logic, the company has the role of producing and distributing value;
considered value in exchange. On the other hand, in the service-dominant logic, the value is in
use, and the companies will be in charge of making propositions and co-creating value. The
service-dominant logic, focuses on the process of collaborative (produced by or involving two
or more parties working together) and reciprocal (bearing on, or binding each of two parties
equally) value creation (Agarwal, Selen, Roos, & Green, 2015). In service-dominant logic, the
service provider cannot create value on its own, the value is created jointly in collaboration
with the customer (contrary to goods-dominant logic, which perceives value as one more
characteristic of goods, which are created by the service provider and distributed to the users
who are going to consume it) (Vargo & Lusch, 2011). In service-dominant logic, true value
creation lies in the ability to combine knowledge and capabilities to generate utility (often
included in physical products, but not always) (Vargo & Lusch, 2004).
Service innovation is important, and the concept is constantly evolving. As a result, service
innovation studies are continually searching for theoretical frameworks that will be able to
account for its nature and dynamics. Witell et al. (2016) present three perspectives from which
service innovation can be understood: assimilation, demarcation, synthesis perspectives. These
perspectives are often used to classify and understand service innovation, and provide helpful
guidance for comprehending the progression of service innovation research (Carlborg et al.,
2014; Coombs & Miles, 2000; Drejer, 2004; Tether, 2005).
The perspectives understand service innovation thus:
I.

The assimilation perspective treats innovation in a generic way (Carlborg, Kindström, &
Kowalkowski, 2014) and considers service innovation as an add-on to product innovation.
In this perspective the service activities are similar to manufacturing activities. It takes
concepts and definitions from product innovation and supports the view that service
innovation is based on technological innovations in manufacturing firms. This perspective
has long been dominant (Kuo, Kuo, & Ho, 2014). An example of a definition of assimilation
is, “a type of product innovation involving the introduction of a service that is new or
significantly improved with respect to its characteristics or to its intended uses”
(Giannopoulou et al., 2014 p. 25).
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II. The demarcation perspective is focused on services in innovation. It understands that
innovation in services presents specificities and differential characteristics, among which
various non-technological or organizational dimensions appear, and which demand the
development of new theories and analytical tools (Djellal, Gallouj, & Miles, 2013;
Gottfridsson, 2010; Nijssen, Hillebrand, Vermeulen, & Kemp, 2006). As such, the meaning
of product innovation is separated from service innovation, and focuses on differences
between manufacturing and services in terms of innovation (Gallouj et al., 2018; Hertog et
al., 2011). From the demarcation perspective, service innovation can be described as “a
new or considerably changed (new to the firm) product or service […] or introduced a new
or considerably changed (new to the firm) process innovation” (Hertog et al., 2011 p. 1436).
III. The newest perspective is that of synthesis introduced by Gallouj & Weinstein (1997). The
synthesis perspective involves products and services in service innovation (Ordanini &
Parasuraman, 2011). This perspective takes the view that service innovation theories ought
to be wide-ranging, so as to adequately cover innovation in both services and industrial
production (Coombs & Miles, 2000), and offer an integrable view that is not restricted to
technological innovations. The synthesis perspective proposes that service innovation and
manufacturing innovation may be parallel processes (Gallouj & Weinstein (1997).
Innovation in services must be understood as a part of innovation systems. There is a great
need to build a unified service innovation theory. An example of a definition of synthesis
perspective is, “the creation of new value propositions by means of developing existing or
creating new practices and/or resources, or by means of integrating practices and resources
in new ways” (Skalen et al., 2014 p. 137).
In the thesis, I adopt the synthesis perspective to understanding service innovation, as it better
explains the services that are based on technological development. This perspective suggests
that service can be used to understand innovation in all types of offerings, and views service
innovation as both the development process and its outcome (Witell et al., 2016). By adopting
the synthesis perspective, I understand service innovation as both a process (development)
and as an outcome, implying that service innovation is a platform for value co-creation in the
user (and additional stakeholders) context (Witell et al., 2016). This is, also, “the Schumpeterian
view of service innovation that emphasises value […] Schumpeter focuses on both the outcome
and the process of service innovation” (Snyder et al., 2016 p. 2407). This view is relevant for this
thesis, which is framed within an empirical case study in the eHealth market, in order to
generate new theories of service innovation.
Managing the development of new services has begun to arouse strong interest in many service
industries. Part of the literature concerning innovation in new services has focused on analysing
the possible reasons for its success or failure, but has left out the development process itself
(Martin, Horne, Marie, & Schultz, 2010; Martin & Horne, 1993) and the impact of innovation
on results (Cainelli, Evangelista, & Savona, 2004).
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The service innovation process itself is a black box (Fagerberg, 2009 referring to Jäppinen,
2015), because it is inherent to the process of uncertainty, complexity, and ambiguity (Bruni et
al., 2019), and service innovation processes are complex, multi-layered and multifaceted.
From the synthesis point of view, there is no research consensus on how the service innovation
process should be carried out, precisely because it is seen as a black box, and there is a wide
variety of service innovation patterns that make generalisation or simplification of the service
innovation process difficult to perform (Tether, 2005). Thus, service innovation researchers also
call for more insight into how to created flexible, customised offerings, whilst achieving
efficiency in deployment through standardized service innovation processes (Carlborg et al.,
2014; Rahikka, Ulkuniemi, & Pekkarinen, 2011). Empirical evidence shows that the direct
impact of innovation on results varies significantly depending on the service innovation process
followed by companies in their sectors. However, no study analyses the relevant factors that
influence service innovation processes as a result of the company's strategy of adaptation to
its environment (Moreno, García-Morales, & Llorens Montes, 2013). Most empirical studies
focus primarily on studying the content of the strategy, leaving aside the relationship between
the service innovation process, the value of design in creating an outcome value, and the
influence of stakeholders as co-creators of that value (Moreno et al., 2013).
In respect of this latter point, it makes sense to see service innovation from the servicedominant logic theory, where the creation of value occurs through exchange between the
configurations of the stakeholders (Lusch & Nambisan, 2015). According to Lusch & Nambisan
(2015), “service-dominant logic motivates the exploration not just of the organization of the
actors (ecosystem) and the venue for service exchange (platform), but also of the very process
of value co-creation and service innovation -that is, the activities that underlie resource
integration and the implied actor roles” (p. 168).
The objective is to break down the service innovation process from a synthesis perspective
(integration of product and service) and from a service-dominant logic approach (where the
process and the outcome create co-creation value in the stakeholders).
To be able to delve deeply into the service innovation process there are two factors that need
to be considered: the integrating role of design in the process, and the accelerating role of
technology. On the one hand, in attempting to present an integrated perspective, recent
discussion has endeavoured to present design as a vehicle for solving problems that involves
stakeholders from diverse backgrounds (Beckman & Barry, 2007). Consequently, future studies
should concentrate on methods, and acquire greater appreciation of the firm’s interactions
with both customers and other stakeholders within the market for their services (Jonas, 2017
referring to Carlborg et al., 2014). On the other hand, technologies are considered to be service
system resources in the design and development phases (Watanabe, 2017). Nowadays, the way
companies develop and provide services is undergoing considerable change, among other
things through new information and communication technologies (Dörner, Gassmann, &
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Gebauer, 2011). Moreover, for highly competitive, technology-based companies, the difficulty
goes beyond the introduction of new products and includes the means of accelerating the
process of product/service development (Patrício et al., 2018).
Considering the difficulty in clearly explaining the service innovation process, and in keeping
with the synthesis and integration perspective of service innovation, the following sections
explore the following:
First, concerning the service innovation process (explained in section 2.2.1.). “Services are
produced, delivered, and consumed simultaneously making it harder to distinguish between
service product innovation (what is produced, delivered, and consumed), and service innovation
process (how it is produced, delivered, and consumed)” (Randhawa & Scerri, 2015 p. 30 referring
to Bessant & Tidd, 2007; Trott, 2012). For this reason, we need to understand the theoretical
models of the service innovation process and their implications.
Second, concerning the multidimensional character of the services in innovation (explained in
section 2.2.2.). The abstraction of services in innovation requires the use of tangible concepts
of innovation in the service, so that the idea of service is clear to all parties involved
(Chesbrough, 2011). The difficulty of easily displaying or communicating a service is latent and
companies can solve this issue by making the concept of service more concrete and tangible
(Tatikonda & Montoya-Weiss, 2001). Therefore, we must know what the development of
services in innovation implies and dig deeper into the nature of the services in innovation.
Thirdly, concerning the relevance of design in service innovation (explained in section 2.2.3.).
A design approach can give a systematic mindset, with methods and tools, that help firms to
manage the service innovation process, that is otherwise, often experienced by firms as chaos.
Despite common agreement about using a design approach in service innovation processes,
the literature reveals a lack of clarity about how design, as an approach, can be applied
(Engberts & Borgman, 2018), or whether design thinking can be applied in the management of
the process and can help in some phases of service innovation.
In the next section, the evolution of the service innovation process in research is explained and
expanded upon. The research relevance of the different service innovation models and the
nuances of each model are developed.

2.2.1. Service innovation process
There are several ways in which the service innovation process may take place, and knowing
how to carry it out is one of the main research priorities in service innovation research (Ostrom
et al., 2010; Durst, Mention, & Poutanen, 2015). Conceptually, it is agreed that the service
innovation process is not a simple linear sequence of stages (Håkansson & Olsen, 2012; Vargo
& Lusch, 2008a), but rather an intermittent procedure developed through experimentation
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(Bruni et al., 2019). As explained in previous section 2.2., one of the main characteristics of the
synthesis perspective of service innovation is that it views service innovation as a development
process (Witell et al., 2016). Models are determining factors in understanding service
innovation process (or new service development), for which scholars have identified a set of
phases, from idea generation to commercialization, with associated activities for each phase
(Yu & Sangiorgi, 2018).
Analysis of the different models of service innovation processes will give us a more specific view
of what the relevant factors are, and at this point an explanation of the evolution of service
innovation process models is appropriate.
Numerous researchers have outlined a variety of service innovation processes (Alam, 2002;
Booz, Allen, & Hamilton, 1982; Bowers, 1989; Bullinger, Fähnrich, & Meiren, 2003; Cooper &
Edgett, 1999; Edvardsson et al., 2000; Johnson et al., 2000; Scheuing & Johnson, 1989; Tax &
Stuart, 1997). Although, it is true that it is not known from which service innovation perspective
the previous detailed theoretical models were created, analysis can show whether they are
from an assimilation, demarcation or, synthesis perspectives. What is relevant is knowing the
evolution of the service innovation process, and how the models have been changing based on
the synthesis and integration perspective i.e. considering the relevant process and outcome to
provide a value of co-creation. The tendency to view service innovation from a synthesis
perspective arises because common and integrative theoretical frameworks enable the
modelling of both product and service innovations (Siltaloppi & Toivonen, 2015 referring to
Coombs & Miles, 2000).
In this way, the concepts of the service innovation literature, “within a broader context of
innovation which emphasises the role of human behaviour and social context in value creation
and innovation” (Siltaloppi & Toivonen, 2015 p. 197 referring to Vargo & Lusch, 2004). Vargo &
Lusch (2011) suggested service-dominant logic should move “toward further development of a
general theory of the market and, even more broadly, to a general theory of value co-creation”
(p. 46).
To date, according to Fitzsimmons & Fitzsimmons, (2008), service innovation models have been
predominantly derived from new product development models (e.g., Booz et al.’s model,
1982). As a result, these service innovation processes detail a sequence of phases and
associated activities (Yu, 2017). The following paragraphs illustrate the evolution of the relevant
models (Booz, Allen, & Hamilton, 1982; Johnson et al., 2000; Scheuing & Johnson, 1989; Tax &
Stuart, 1997) from new product development to service innovation process and new service
development (Table 1). In the first paper (chapter 6), the influences of each model are
explained in depth.
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Table 1. Evolution of the product and service innovation process models

The first model shown in the table (by Booz et al., 1982) is basically focused on new product
processes (from an assimilation perspective of service innovation) and serves as a useful guide
for new product development. It’s seven sequential stages provide guidance to executives
seeking to develop new products in a comprehensive, easy and orderly fashion. The new
product development moved beyond goods and products, even while the literature was still
mostly conceptual. This model serves to illustrate the simplicity of the product development
process compared to later models that focused on service innovation process and new service
development process.
Scheuing & Johnson (1989) developed a systematic model of fifteen stages (which includes
initial brushstrokes for a synthesis perspective of service innovation), focusing on the intangible
nature of the service. The model initially focused on service design, in order to take into
account, and act upon, the expectations of stakeholders when designing each element of the
service. Their approach encompasses all activities undertaken in the process, from idea
generation through to its eventual launching on the market and indicates the interplay between
the design and testing of the new service (Alam, 2011). Although, Alam & Perry, (2002) state
that “the model does not address the important issues of cross-functional teams and parallel
23

CHAPTER 2 - THEORETICAL FRAMEWORK

processing of the development stages” (p. 3), and Scheuing & Johnson, (1989) indicate that the
"model takes into account the complexity of service design and the many iterative steps involved
in service innovation" (p. 28). This model is particularly valuable, because it illustrates several
activities that require stakeholders’ interaction throughout the service innovation process.
The synthesis perspective of service innovation is adopted in Tax & Stuart's, (1997) model,
which recognises the importance of considering the interactions among various activities in the
service innovation process. Theirs is a comprehensive model of holistic service innovation
processes (including feedback loops) that addresses the incorporation of new services with
those that already exist.
Researchers have argued that the sequential service innovation processes approach (Tax &
Stuart, 1997) and the stage-gate new service development models (Scheuing & Johnson, 1989),
which have informed new service development models in the past, fail to fully evoke the
dynamism of, and iterations in, the interactions between customers and suppliers, which
characterise service innovation (Menor, Tatikonda, & Sampson, 2002; Randhawa & Scerri,
2015; Tidd & Hull, 2006) and this is, in itself, a limitation. The aforementioned limitation was
overcome with the new service development model of Johnson et al. (2000), which summarises
the often more detailed steps of the other academic models in service research and service
innovation from the synthesis and integration perspective. Mora-Esquivel, Varela-Jiménez, &
Leiva, (2018) describe it in “an activity cycle to develop a new service, which remarks the nonlinearity of the process and the relevance of the process facilitators (team, design techniques,
organizational culture, among others) that allow the design and provision of the service to the
consumer” (p. 41). The Johnson et al.'s, (2000) model consists of four stages: design, analysis,
development and launch.
Recently, Ojasalo, Koskelo, & Nousiainen (2015) designed a “conceptual framework for service
innovation process grounded on foresight and service design” (in Agarwal et al.'s book, 2015 p.
202) (Figure 3). Their framework also divides the service innovation process into four phases:
1. Map and understand, 2. Forecast and ideate, 3. Model and evaluate, and 4. Conceptualize
and influence. The authors insist that it is a highly iterative process, where the phases overlap,
and is highly integrated into the actual practice of the service. In this framework, illustrative
service design methods stand out in each phase, although they can be used in others phases as
well. “The application of methods is situational, highly context driven, and depends on the
resources available” (Ojasalo et al., 2015 p. 203). This framework distinguishes between sensing
and seizing-related methods: sensing-related methods are more relevant at the beginning of
the service innovation process, whilst seizing-related methods are more relevant at the end of
the process, where an implementation is required.
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Figure 3. The service innovation process (conceptual framework) grounded on
foresigh and service design by Ojasalo, Koskelo, & Nousiainen (2015) p. 202

Looking closely at this framework, it is rather "a novel perspective in operationalizing the
dynamic capabilities in service context since both futures thinking and design thinking can
evidently facilitate sensing and seizing new opportunities for service innovation" (Ojasalo et al.,
2015 p. 208). We cannot consider it a model of the service innovation process, as such,
although the authors refer to it this way. This framework is a first approximation of future
service innovation models that will take into account the design of the service in business
environments.
This thesis adopts Johnson, Menor, Roth, & Chase's, (2000) model of the service innovation
process (or new service development). The argument for its adoption is that their model is the
only one that sees the service innovation process as a cyclical progression, where efforts are
highly iterative. In other words, the service innovation process is developed in a cyclical or
interactive model, providing more opportunity to incorporate feedback loops and integrate
everything. Johnson et al., (2000) suggest that there are both major and minor feedback loops
along the new service development process. A major feedback loop occurs when there is a
return to an earlier phase, notably strategic or concept development, before the process is
repeated. A minor feedback loop reflects a brief return to change an earlier decision and then
continuation from the point in the development process previously reached. The incorporation
of feedback loops is critical in new service development efforts, because analysing the
intangible aspects of the service design is difficult.
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Unlike the new processes reviewed earlier, the new service development process cycle
presented in Figure 4 illustrates the non-linearity of the service innovation process. This service
innovation process cycle also shows the importance of enablers (teams, design tools,
organizational culture, stakeholders, technology, and systems) in facilitating the design or
redesign of the service innovation (Johnson et al., 2000).

Figure 4. Service innovation process cycle or new service
development process cycle model of Johnson et al. (2000)

In Johnson et al's. (2000) model, the planning phase of the service innovation process cycle
comprises of the design and analysis stages, where decisions are made regarding market
feasibility, internal resources, and competences. As the concluding stages, development and
launch, signify the execution phase of this cycle.
In the execution phases, the service design, use of enablers, and cross-functional development
efforts become critical service innovation management issues. Menor & Roth (2007) suggest
that the expertise in both phases of the service innovation process cycle is an indicator of
service innovation competence. Each successful service innovation project requires, at a
minimum, an effective execution phase. In the absence of a formal planning phase, a level of
inherent creativity might be necessary for effective service innovation. The improvisation in the
service innovation process is a strategy of emergent learning that can be employed as a
substitute for planning (Moorman & Miner, 1998).
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The service innovation process cycle performs a cyclical progression with the efforts being
highly iterative and nonlinear. Developing service innovation requires the formalisation of a
service innovation process that supports greater service innovation speed and effectiveness
(Menor & Roth, 2007), and Johnson et al.'s (2000) model captures this formalization. As the
service firm innovates, the service innovation process is facilitated by a series of enablers
(teams, organizational context, and tools). These enablers act as facilitators that ease the flow
through the service innovation process cycle: For example, they impact positively on the service
innovation cycle time, and also help to ensure that the new service offering aligns with the
customer’s requirements, by supporting the service developers in the designing of the service
delivery system.
A problem with most service innovation processes is their complex nature. A way of minimising
this complexity is to integrate the appropriate enablers within the service innovation process
cycle. The process cycle is likely to be less cumbersome if the appropriate enablers and service
delivery system designs are integrated within the new service development process.
Recent literature acknowledges that, to date, researchers have treated the service innovation
process itself as a black box (Jäppinen, 2015 through Fagerberg, 2009). Academics have argued
against conceiving the service innovation process as a simple linear sequence of stages
(Håkansson & Olsen, 2012; Vargo & Lusch, 2011). Rather, it should be understood as a
discontinuous process marked by trial and error (Bruni et al., 2019). Johnson, Menor, Chase
and Roth, (2000) emphasise that the continued development of new products and services is
critical to competitive survival. Thus, a recognised challenge in the literature on service
innovation, not yet empirically investigated, is to gain understanding of how SMEs face different
degrees of complexity in the service innovation development process (Bruni et al., 2019). One
of the main research priorities in service innovation research is thus "to capture the ways in
which companies are innovating services" (Ostrom et al., 2010 p. 12).
Witell et al., (2015) emphasize that “service innovation is not only dynamic, evolutionary, nonlinear and interactive, but also risky” (p. 435), and this complexity and uncertainty is due to the
characteristics per se of being new services or services in innovation. Complexity, uncertainty,
and ambiguity are inherent to the black box of service innovation (Bruni et al., 2019). On the
one hand, it is complex because multiple stakeholders are involved in the process, highlighting
the need to deal with numerous interdependencies between activities and stakeholder
interests (Smith & Fischbacher, 2005). On the other hand, it is uncertain, because a single action
or decision may lead to alternate consequences (Luotola, Hellström, Gustafsson, & PerminovaHarikoski, 2017). In the early stages of service innovation development, uncertainty can be seen
through a process that is discontinuous (Bruni et al., 2019; Rubalcaba et al., 2010). The
intangible nature of service development through innovation, alongside the combination of the
firm’s knowledge competencies with the stakeholders' relationships, makes the service
innovation process complex and uncertain.
The defiances and advice as to how challenges during the service innovation process can be
managed in a coherent way, are embedded in the practice of design. However, firstly, it delves
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into the features of the service. Traditionally, service is linked to intangible elements for an
activity or process to be carried out without a physical proprietorship (Love, Roper, & Bryson,
2011; Lusch & Nambisan, 2015; Pearson, 2015). The next section explains the multidimensional
character of services in innovation and the difficulties of easily displaying or communicating a
service in innovation that is latent, companies may partially solve this problem by making the
service concept tangible.

2.2.2. Multidimensional character of service in innovation
There are several characteristics of services that create special problems for service innovation
(Cowell, 1988). As Grönroos (2007) states “a service is a process consisting of a series of more
or less intangible activities that normally, but not necessarily always, take place in interactions
between the customer and service employees and/or physical resources or goods and/or
systems of the service provider, which are provided as solutions to customer problems” (p. 52).
Thus, service, in fact, tends to involve customer (and others stakeholders’) participation in the
service process (whether such participation is planned or not), and it is a “time-perishable and
intangible experience, performed for a customer acting in the role of co-producer” (Fitzsimmons
& Fitzsimmons, 2008 p. 4). Thus, according to Tatikonda & Zeithaml (2002), the main
characteristics of services in innovation are intangibility, simultaneity, heterogeneity,
perishability, and imitability. The meanings of these characteristics are as follows.
Intangibility means that services (actions rather than objects), cannot be seen, tasted,
touched, felt, tasted, smelled or touched before the purchase in the same manner as
products or physical goods (Cowell, 1988; Ostrom et al., 2010; Randhawa & Scerri,
2015; Tatikonda & Zeithaml, 2002; Uden, Lorna; Naaranoja, 2009)
Simultaneity refers to the fact that most services are frequently produced, sold, and
consumed at the same time i.e. they are produced and consumed at the same time.
Some authors call this characteristic transferability (Edvardsson et al., 2006; Johne &
Storey, 1998; Lenfle & Midler, 2009; Prajogo & Mcdermott, 2014; Smith &
Fischbacher, 2005; Tatikonda & Zeithaml, 2002).
Heterogeneity means that service presentations are rarely uniform across all the
stakeholders involved in the process. For instance, each service depends on who
provides them, when and where, due to the human factor, which participates in the
development and delivery (Mele, Corsaro, et al., 2014; Randhawa & Scerri, 2015;
Tatikonda & Zeithaml, 2002).
Perishability refers to the fact that the services cannot be kept, saved, stored, resold,
inventoried or returned. If service innovation is unused, it is lost (Alam & Perry, 2002;
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Hautam & Oksanen, 2015; Janssen et al., 2015; Johne & Storey, 1998; Perks & Riihela,
2004; Tatikonda & Zeithaml, 2002; Uden, Lorna; Naaranoja, 2009)
Imitability means capable or worthy of being imitated, or copied by competitors, due
to the intangible nature of the service. These five service characteristics are essential
to determine the implications in the service innovation process (Barney, 1991;
Tatikonda & Zeithaml, 2002; Weerawardena, 2011).
Regarding the intangibility of services in innovation, the difficulty of easily displaying or
communicating a service is latent: companies may partially resolve this problem by making the
service concept more tangible. The world is characterised by services (Ostrom et al., 2010), and
what differentiates services and products is their intangible and abstract nature (Uden, Lorna;
Naaranoja, 2009). Furthermore, due to their nature, services can have unclear potential
benefits for stakeholders. “The intangibility of services makes service innovation relatively more
difficult to make inimitable through patent protection, and to measure as its performance is
mostly evaluated on the basis of user perception” (Randhawa & Scerri, 2015 p. 30 referring to
Bessant & Tidd, 2007; Trott, 2012).
Concerning the simultaneity of the services in innovation. Service innovation is increasingly
framed as a process within a multi-stakeholder service system (Mele, Corsaro, et al., 2014) and
stakeholders are involved in service innovation activities (Edvardsson et al., 2006). Therefore,
“the process by which the service is produced, consumed, and delivered is critical” (Tatikonda &
Zeithaml, 2002 p. 203). Vargo & Lusch provide a definition of services as “the application of
specialized competencies (knowledge and skills) through deeds, processes and performances for
the benefit of another entity or the entity itself” (p. 2). Smith & Fischbacher (2005) illustrate that
services are a mixture of the interests of all stakeholders. Because the stakeholders participate
in the production of the service, the outcome of the service is influenced by the participation
of those stakeholders in the process (Tatikonda & Zeithaml, 2002). “The potential input and
process variability introduced by customers must be considered during the service innovation
process” (Tatikonda & Zeithaml, 2002 p. 204).
Concerning the heterogeneity of the services. Innovation services are heterogeneous over time,
therefore organizations and employees, must make considerable efforts to ensure that
employees fully understand the new services and provide them in a manner consistent with
the vision providers have of them (Randhawa & Scerri, 2015). Involving employees and
stakeholders in the service innovation process may help. “Heterogeneity in services means that
innovative activities need to be tailored to different service contexts, calling for a more dynamic
approach to organizing innovation in services as compared to manufacturing” (Agarwal et al.,
2015 p. 30).
In respect of the perishability of the services in innovation, the point is that they cannot be
stored or resold like tangible products (Randhawa & Scerri, 2015). With services, the firm
cannot undertake stock control, therefore for the development of new services it is necessary
to delve into the problems of managing demand and capacity. At the demand level, effective
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forecasts (i.e. price) or new systems must be generated to balance the demand to the available
supply (i.e. non-charge reservation system). Lorna & Naaranoja, (2009) (referring to Johne &
Storey, 1998) stated that “services have a limited life, and consequently, unlike products, cannot
be held in stock. Its production may or may not be tied to a physical product. Services are
sometimes referred to as ‘intangible goods’” (p. 272). Cross-labour training and the availability
of additional labour during periods of high demand can help provide flexible capacity.
Regarding the imitability of the services in innovation: companies should be able to launch the
service innovation more broadly and quickly than the competition (Tatikonda & Zeithaml,
2002). The service innovation reaches a rapid commercialization speed through the swift
introduction of the product and its launch on the market. On the other hand, the company
must be able to continuously “improve the service continually, either through new services or
continuous process innovation, to maintain competitive advantage” in the market (Tatikonda &
Zeithaml, 2002 p. 205). One way of reducing the imitability of the service innovation is to build
on a favourable brand reputation and corporate image. Additionally, creating legal barriers to
imitation may be applied.
In addition to the characteristics explained above, others authors, such as Bitran & Lojo (1993)
and Hautam & Oksanen (2015), add cultural specificity (the orientation of service innovation is
conditioned by cultural influences, which modify expectations and behaviours in clients), and
they advise the development of new abilities in the management process.
In summary, the abstractness of services calls for the use of tangibles when developing serviceconcepts so that the idea is clear to the stakeholders. Emphasis needs to be be placed on the
need for the involvement of appropriate stakeholders and employers-managers during the
service innovation process, in order to know the value proposition of the service innovation. It
is important then to create a service innovation that is designed in a robust way, whilst at the
same time being susceptible to continuous improvement. The complex, multi-layered and
broad processes in developing service innovation in eHealth highlight the need to manage
numerous interdependencies and stakeholder concerns (Smith & Fischbacher, 2005). The
intangible nature of the services in innovation and the combination of the knowledge
competencies of the firm with the stakeholders’ relationships makes the service innovation
process complex.
Given the multidimensional character of services in innovation and the difficulties of easily
displaying or communicating a service in innovation that is latent, companies may partially
solve this problem by making the service concept tangible by using service design approaches.
Thus, next section explains the relevance of design in service innovation.
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2.2.3. Relevance of design in service innovation
Academic and management literature have explained the potential benefit of using a design
approach to help organizations better cope with service innovation processes (Seidel & Fixson,
2013). Management researchers have also been increasingly interested in how design methods
are applied in service innovation (Beckman & Barry, 2007; Fu, Wang, & Zhao, 2017;
Moustafellos, 2015; Patrício et al., 2018; Veryzer & Mozota, 2005) and design practitioners
advocate the application of design, and specifically design thinking, across many areas of
management and innovation, (Brown, 2009; Carlgren, 2013; Kleinsmann, Valkenburg, & Sluijs,
2017; Liedtka & Ogilvie, 2011; Lockwood, 2009; Martin, 2009).
A design approach can provide a systematic mindset that helps firms to manage the service
innovation process, which otherwise is often experienced by firms as chaos. The importance of
how the service innovation process is handled is immense, as this is where new opportunities
emerge, new ideas take form, concepts are developed, and prototypes are produced (Nielsen
et al., 2017).
Despite common agreement about using a design approach in service innovation processes, a
closer examination of the literature reveals a lack of clarity about how design, as an approach,
can be applied (Engberts & Borgman, 2018). Numerous attempts at what constitutes an
approach to design have been made (see, for instance: Carlgren, Elmquist, & Rauth, 2016; Dosi
et al., 2018; Micheli et al., 2019).
In this thesis, design is considered to be a mindset, which is composed of a series of key
principles and attributes (Micheli et al., 2019).
Dosi et al. (2018) refer to a design thinking mindset as “the set of attitudes,
opinions, beliefs and behaviors that characterize an individual, a group, or an
organization, mostly developed by experience” (p. 1992). According to Brennen,
Uebernickel, Falk & Abrell (2016) a design thinking mindset is “a combination of
divergent and convergent thinking, a strong orientation to both obvious and
hidden needs of customers and users, and prototyping” (p. 3).
Based on a critique of the lack of clarity surrounding design approaches, Micheli et al. (2019)
conducted extensive and conceptual research in design to identify the main design thinking
attributes. The result was 10 attributes and 8 essential tools/methods that characterise a design
mindset or as Micheli et al. name it as a design thinking mindset. Micheli et al's. (2019)
theoretical contribution is highly relevant from a scholarly perspective for three reasons. Firstly,
their research is backed by a broad and multidisciplinary assortment of papers that brings the
clarity and validity necessary across polysemy-filled literature. Secondly, detailed design
thinking recommendations are provided to advance understanding of design thinking theories
and to test design thinking applications empirically. Third, their research identifies essential
questions, as yet unsolved across the existing design thinking literature, that may hinder their
practical development. The approach Micheli et al. (2019) have presented is looked upon, by
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many, as a thorough and comprehensive, condensed version of design thinking attributes, and
is the reason why it has been followed in this thesis.
The challenges, and advice as to how challenges during the service innovation process can be
managed in a coherent way, are embedded in the practice of design. The next section explains
the state-of-the-art of design thinking and its implications in service innovation.

2.3. State-of-the-art: Design Thinking
As explained in the previous section, there is a lack of clarity about how design, as an approach,
can be applied, despite common agreement about using a design approach in service
innovation processes (Engberts & Borgman, 2018). “Properly integrating design into a complex
organization is one of the important challenges faced by management” (Buchanan, 2004 p. 55).
Based on Micheli et al.'s (2019) theoretical contribution to the design thinking mindset, an
explanation of why design thinking can be usefully applied in service innovation is presented in
the following sections. I expound on the emergence of design thinking, where the origins are
explained (section 2.3.1.), the design thinking mindset, where the characteristic attributes are
illustrated (section 2.3.2.), the design thinking process, where the characteristic stages are
unfolded (section 2.3.3.), and design thinking in the service innovation process, where the
problem of applying a design thinking approach in a service innovation process is exposed
(section 2.3.4.).

2.3.1. Emergence of design thinking
Around the early 2000s, the design thinking concept came out as an approach to innovation. It
has raised popularity and, nowadays, it is perceived as a new paradigm for managing problems
in various sectors: IT, business, education and medicine (Dorst, 2011). Design thinking research
has been carried out from different perspectives, such as product development (Brown & Katz,
2011; Martin, 2009), management and strategic innovation (Hassi & Laakso, 2011; Leavy,
2011), as well as business education (Glen, Suciu, & Baughn, 2014; Masterman, Walker, &
Bower, 2013). “The novelty was to focus not only on technical performance, but in generating
innovative value offerings based on usability and satisfaction” (Oliveira, Bagno, Glauco,
Rozenfeld, & Nascimento, 2016 p. 6).
Design thinking is the practice of creating things, solving problems, making decisions, devising
strategies and learning; using human design talents in every phase of the service innovation
process. Design thinking combines human, business and technological factors in problem
solving (Plattner et al., 2011). Dorst (2011) argues that “specific elements of design practice,
like the way professional designers create frames out of the investigation of themes in the
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broader problem situation, can really benefit organizations and practitioners in other fields” (p.
531).
Even though design thinking is an emergent paradigm it has already shown its powerful
usefulness for innovation: perhaps because current discussions in academia on design thinking
lack theoretical and methodological rigour, rather than practical relevance (Micheli et al.,
2019). According to Björklund et al. (2020), “while design thinking is a contested construct
academically, most scholars connect it to human or user-centred innovation, creative problemsolving, experimentation, and iteration” (p. 2). Design thinking is a widely used concept, both in
academia and management, with two discourses: one being more scholarly design-based, and
another more widely utilised in business. The first, designerly thinking denotes the academic
composition of the professional designer’s practice (the abilities and competence of the
designer) (Stolterman, 2008). The other, design thinking is about the use of design practice
beyond the design context (Johansson-Sköldberg et al., 2013), such as in business.
In the design literature, design thinking is described as a method (Beckman & Barry, 2007;
Lockwood, 2009; Maite et al., 2019), as a mindset (Brennen & Uebernickel, 2016; Chan, 2018;
Dosi et al., 2018), as a process (Dorst, 2011; Kimbell, 2012; Pope-ruark, Moses, & Tham, 2019),
and also, as an attitude (Brown, 2008; Tschimmel, 2012) that is exclusive to designers and
design practice. However, Brown & Katz (2011) hold that "design has become too important to
be left only to designers" (p. 381). Many researchers still struggle to define how design relates
to innovation (Cooper, Junginger, & Lockwood, 2009; Kimbell, 2012). That is, the challenges
that arise in innovation can be solved with the use of the design thinking approach by the
multidisciplinary teams in the service innovation process.
Moreover, there are three ways of working with design thinking in the innovation and
management area (Johansson-Sköldberg et al., 2013). These three perspectives are detailed
and then, the one on which this thesis is based is chosen.
I. Design thinking can be approached as in the design company IDEO4’s ‘way of working’ with
design and innovation (Brown, 2008, 2009). IDEO is a bottom-up organization with a flat
structure where creativity, rapid prototyping, experimentation and testing with users as
well as informal interactions happen repeatedly. That is, the institutional framework, rules
and culture promote collaboration, creativity, new ways and innovation that, moreover, are
not always achieved in practice. It seems that IDEO's way of working view is seen “as a
‘design practice’ perspective using their ‘secret formula’ of a blend of methodologies, work
culture, and infrastructure" (Johansson-Sköldberg, Woodilla, & Çetinkaya, 2013 p. 128). Tim
Brown (2009), Founder and President of IDEO, describes design thinking as a method to
solve complex problems with innovative solutions, “by deliberately incorporating the

4

IDEO is a global consultancy design firm that creates a positive impact through design. The company
uses the design thinking approach to design digital products, services, innovations, environments, and
experiences. It was founded in Palo Alto, California by Tim Brown and David Kelley, in 1991. The firm
ranked independently as one of the ten most innovative firms. https://www.ideo.com/eu
33

CHAPTER 2 - THEORETICAL FRAMEWORK

concerns, interests, and values of humans into the design process” (Geissdoerfer et al., 2016
p. 1220 referring to Brown, 2009).
II. Design thinking can also be observed as a mindset for approaching management problems,
and a necessary skills for managers (Dunne, 2018; Martin & Dunne, 2006; Martin, 2011,
2010). This perspective is emphasised by Roger Martin (2009) who presents design thinking
as combining abductive, as well as inductive and deductive reasoning that can give business
a competitive advantage, because it has balanced the product/service development to the
development of strategies, business models and organizational structures (Geissdoerfer et
al., 2016). As Johansson-Sköldberg et al., (2013) state, this perspective of design thinking
“is an ongoing cycle of generating ideas (abduction), predicting consequences (deduction),
testing, and generalizing (induction), became a way to approach indeterminate
organizational problems, a necessary skill for practising managers familiar with cognitively
grounded arguments, and hence a necessary component of management education”
(Johansson-Sköldberg et al., 2013 p. 128).
III.

Finally, design thinking can be comprehended as part of management theory, ‘managing as
designing’ (Boland & Collopy, 2004). This perspective was devised by Richard Boland and
Frank Collopy, researchers and professors in management information systems, who argue
that managers are designers as well as decision-makers. "Boland and Collopy
interchangeably use the concept ‘design thinking’ and ‘the design attitude’ [...] thereby
pointing less towards design as a way of working or a work process with distinct
characteristics (as stressed in the IDEO version) and more towards cognitive characteristics
(similar to Martin). Previously in organization and management theory, design had been
considered at the organizational level" (Johansson-Sköldberg et al., 2013 p. 129).
In In this thesis, design thinking adopts Martin’s (2009) view, as explicated in bullet point II
above.
According to Martin (2009), design thinking balances analytical and intuitive
thinking through the service innovation process, equilibrates an openness of
exploratory ideas with an exploitative attitude to achieve an equilibrium between
innovation and the scalable process of the organization.
Firms need a human-centred design approach to manage the blurred line between product and
service, between supplier and user, and the future of innovation must focus on designing an
emotional experience with the user (Brown, 2009). When design thinking is used beyond the
design context it is necessary to acquire different abilities and competencies that are closely
linked together. These are: 1. Human-centred approach, 2. Robust integration of
experimenting, 3. Multidisciplinary teams, 4. Holistic views of problems, therefore defining
problems as complex, and 5. The six-step process covering understanding, observing, defining,
ideation, prototype and testing (Geissdoerfer et al., 2016).
These fairly broad and flexible concepts of design thinking have been criticised within the
design research community. The main criticism is that despite their popularity, they present
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the term in too simplistic and overly optimistic forms, using imprecise and general concepts.
Researchers point out that the management discussion on design thinking has been blamed for
presenting the concept as something that will create value in any configuration and is easy to
implement (Hassi & Laakso, 2011; Starostka & Hansen, 2017).
In the next section, the prominent position of design thinking, as espoused by Martin (2009), is
explored in more detail through the design thinking mindset.

2.3.2. Design thinking mindset
In the last decade, many authors of design research have contributed to illuminating the
attributes of design thinking (Brennen et al. 2016; Carlgren et al. 2016; Dosi et al., 2018; Plattner
et al., 2011; Schweitzer et al. 2016; Micheli et al., 2019). Discovering the most relevant
attributes of a design thinking mindset is the basis for generating good experiences for users
and customers in service innovation. Nonetheless, the first question is, what does mindset
mean in design research? The ample literature review of the design thinking mindset
performed by Dosi et al.'s (2018) research, concluded that mindset is a “set of attitudes,
opinions, beliefs and behaviours that characterise an individual, a group, or an organization,
mostly developed by experience” (p. 1992). As Carlgren, Rauth, et al., (2016) state “the mindset
perspective focuses on the cognitive and behavioral characteristics of the problem-solving
agent. It includes dimensions such as user focus, problem framing, visualization,
experimentation, and diversity of ideas (Sarooghi, Sunny, Hornsby, & Fernhaber, 2019 p. 79).
However, there is no common agreement from researchers looking at the recent design
literature on design thinking mindset (Dosi et al., 2018; Micheli et al., 2019; Schweitzer et al.,
2016).
Definitions of the design thinking mindset are mostly vague, and although researchers have
attempted to determine the main attributes within innovation, they have failed to reach
common agreement. According to Liu (1996), a design thinking mindset is “how designers ‘see’
and how they consequently ‘think’” (p. 436). As Stempfle & Badke-Schaub (2002) state “as a
cognitive operation involving generation, exploration, comparison, and selection to solve the
problems” (p. 473).
Plattner et al. (2011), consider three basic principles that characterise a design thinking
mindset: 1. the constant involvement of stakeholders, above all end-users and customers, 2.
multidisciplinary teamwork and information exchange, and 3. a culture of prototyping.
Alternatively, Brennen, Uebernickel, & Abrell (2016) view a design thinking mindset as being
characterised by: 1. “a combination of divergent and convergent thinking, 2. a strong
orientation to both obvious and hidden needs of customers and users, and 3. Prototyping” (p.
3). Another relevant study of this matter was made by Dosi et al. (2018), who carried out
extensive research on the design thinking mindset where they identified 19 attributes: 1.
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Tolerance for, resilience to and being comfortable with, ambiguity and uncertainty, 2.
Embracing risk, 3. Human centeredness, 4. empathy, 5. mindfulness and awareness of process,
6. holistic view and considering the problem as a whole, 7. Problem reframing, 8. Team working,
9. Multi, inter and cross-disciplinary collaboration, 10. Open to different perspectives and
diversity, 11. Learning-oriented, 12. Experimentation or learning from mistakes and from
failure, 13. Experiential intelligence and bias toward action, 14. Critical questioning (beginner's
mind and curiosity), 15. Abductive thinking, 16. Envisioning new things, 17. Creative confidence,
18. Desire to make a difference, and 19. Optimism of having an impact.
In all of these definitions and attributes of the design thinking mindset as listed by different
authors, a general trend can be observed: management of uncertainty, the central role of
relevant users or stakeholders in the design process, a holistic view of the problem to be solved,
and collaboration understood as teamwork, multidisciplinary teams, and openness to diversity
(Carlgren et al., 2016; Schweitzer et al., 2016). Whilst some authors (suck as Brennen, Walter;
Uebernickel, Falk & Abrell, 2016; Plattner et al., 2011) also include prototyping as a relevant
attribute in design thinking, Dosi et al. (2018) insist that prototyping is a tool, not a
characteristic/attribute, of design thinking. Although some authors are more specific in defining
the design thinking mindset, other researchers encompass different characteristics in a more
general manner. This makes it a struggle to explain what the core attributes of the design
thinking mindset are.
Recently, Micheli et al.'s (2019) research also criticised the lack of clarity surrounding the design
thinking mindset in theoretical terms. Therefore, Micheli et al. (2019) conducted extensive
research in design thinking to identify its main attributes. Their research agreed on ten primary
design thinking attributes,5 supported by a wide and multidisciplinary variety of articles. The
design thinking attributes according to Micheli et al. (2019) are: 1. creativity and innovation, 2.
user-centeredness and involvement, 3. problem solving, 4. iteration and experimentation, 5.
interdisciplinary collaboration, 6. ability to visualize, 7. gestalt view, 8. abductive reasoning, and
9. tolerance of ambiguity and failure, 10. blending analysis and intuition. The meaning of each
attribute is explained as follows:
1. Creativity and innovation are important attributes (as well as outcomes). These attributes
are understood as “a way of thinking that fosters creativity and innovation in products and
services, as well as new approaches to business and organization” (Lafley et al., 2013 p. 5).
2. User-centeredness and involvement. User-centeredness or human-centeredness is a basic
characteristic in design thinking research, understood as a central value, centred on the
human being and oriented to the user (Brown, 2009; Liedtka, 2014; Martin, 2011).

5

And, also, the eight main design thinking tools/methods, which are 1. prototype, 2. visualization, 3.
ethnographic methods, 4. field experiments, 5. brainstorming, 6. journey maps, 7. personas, and 9. mind
maps, in order of most utility and preference in design thinking research (Micheli et al., 2019).
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3. Problem solving. Issues in the real world are usually wicked in nature and, therefore, cannot
be solved by analytical reasoning. Thus, design thinking is presented as an alternative design
approach to offer a solution to typical linear problems (Luchs, 2016; Martin, 2009).
4. Iteration and experimentation. Design thinking has been related as an iterative approach
“characterised by trial-and-error learning that tests a range of possible solutions with endusers and other project stakeholders” (Beverland, Wilner, & Micheli, 2015, p. 593). Iteration
is utilised to shed light on the problem being addressed, by creating cycles of problem
definition and possible solutions (Beckman & Barry, 2007; Rylander, 2009), which often
involve in-depth user research to develop ideas (Liedtka, 2014).
5. Interdisciplinary collaboration. The establishing of cross-functional and multidisciplinary
teams (inside and outside company) can aid to “address project complexity, ensuring that
technical, business, and human dimensions of a problem are all represented” (Glen, Suciu,
& Baughn, 2014 p. 660).
6. Ability to visualize understood as an “act of moving from abstract thinking to visualizing
ideas and then thinking on top of those visualizations is at the heart of design for innovation”
(Boni, Weingart, & Evenson, 2009 p. 409).
7. Gestalt view is taking an integrated approach to developing a deep comprehension of the
problem and its context. It also helps to identify ideas that initially seem irrelevant (Gruber,
de Leon, George, & Thompson, 2015).
8. Abductive reasoning is an optional/alternative approach to deductive and inductive
reasoning that combines both approaches. Thus, abductive reasoning promotes an
"affirmation-based attitude toward viable solutions" (Michlewski, 2008 p. 387).
9. Tolerance of ambiguity and failure. Accepting misleading information (or ambiguity) and
failure are valuable factors in learning as it provides an opportunity to improve service
innovation before rigidities are established (Luchs, Swan, & Creusen, 2016).
10. Blending analysis and intuition. Design thinking combines analytical thinking with intuitive
thinking (Martin, 2010). Design thinking "explicitly blends felt knowledge about patterns and
holistic associations (‘intuition’) with deliberate evaluation of the usefulness and relevance
of that knowledge (‘rationality’)" (Stephens & Boland, 2014 p. 5).
This thesis takes as a theoretical reference the attributes of design thinking highlighted by
Micheli et al. (2019), for the rigour and innovation relevance in their novel and wide-ranging
study. Furthermore, Micheli et al. (2019) conducted a thorough analysis of the ten attributes
and grouped them into five heterogeneous clusters (they are five perspectives of the design
thinking research literature). Figure 5 presents the design thinking attributes by link clustering.
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Figure 5. The design thinking attributes by link clustering (inspired by Micheli et al.'s, 2019) research

Although the five clusters that emerge from Micheli et al.'s (2019) analysis share some common
attributes, they differ on several others. Consider the premise that their study takes as central
attributes of design thinking: 1. creativity and innovation, 2. user-centeredness and
involvement, 3. problem solving, 4. iteration and experimentation.
Regarding the clusters of the other design thinking attributes: First, cluster 1 puts special
emphasis on 5. interdisciplinary collaboration (within and across functional groups). The second
cluster focuses on 8. abductive reasoning, 6. ability to visualize, 5. interdisciplinary
collaboration, and 9. tolerance for ambiguity and failure, with some critical points of view from
design researchers versus the conceptualization of design thinking expressed in management
discourse. The third cluster evinces resilience in problem solving with the 9. tolerance for
ambiguity and failure, and 5. interdisciplinary collaboration attributes. The fourth cluster is
related to seeing a general snapshot of the problems and reflecting on a set, with the 6. ability
to visualize and a 7. gestalt view of problems attributes. The fifth cluster puts the emphasis on
10. blending analysis and intuition to achieve ingenious solutions, such as thinking like a
designer in business.
From my point of view, Micheli et al.'s (2019) research, makes clear the overlapping of the
attributes in the clusters and the interdependent relationships between them. No attribute of
design thinking is absolute and exclusive, they are interdependent. However, the overlapping
of the attributes and principles and the relationships between them presents some difficulty.
People who want to innovate and create better experiences, products and services in
management could benefit from the application of certain attitudes that can enhance their
thinking and creativity. These attitudes are the characteristics of designers, used to deal with
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uncertainty, complexity, and ambiguity. Design thinking is an innovation mindset that helps in
organizational decision-making processes, typically characterised by these fuzzy elements of
service innovation (Calabreta & Gemser, 2016). Furthermore, the design thinking mindset can
give a systematic and structured process generating the service concept through a
collaborative, conceptual, and iterative process of idea formulation and demonstration, and
with abductive thinking (“the logic of what might be” by Liedtka, professor at Darden School of
Business (Lockwood, 2009 p. 31).
As we have seen in this section, little is known regarding the role of a design thinking mindset
when adopting a design-led innovation process (Schweitzer et al., 2016). Furthermore, we
know very little about how managers successfully navigate the service innovation process via
design thinking (Carlgren, 2013), although in the next section we delve into what the design
thinking process is like.

2.3.3. Design thinking process
In design practice, the design firm IDEO developed a model with this change of approach
(Brown, 2009). Their design thinking model of 3 I’s was developed in 2001 as a three-step
process iterating through the stages of Inspiration (identifying an opportunity), Ideation
(conceiving general solutions), and Implementation (Brown, 2009).
Some academic institutions offer design thinking education for Masters students and
executives, such as the Design Department (Stanford University) or the HPI School of Design
Thinking Plattner Institute (Postdam Universität). In their model, which is also based on IDEO’s
process experience, the design thinking process is visualized in six phases, which are connected
by curved lines to denote iterative loops between phases and within the same phase.
Despite some small differences in its representation, a generic design thinking process
(originally from the Hasso Plattner. Institute of Design at Stanford, 2010, research paper
published in Plattner et al., 2011) typically consists of the following steps: In step one,
Understand, a compilation of the necessary information (the market, the customer, the
technology, the perceived limitations) is made. The second step, Observe, gathers information
about the user's needs, through a qualitative research approach that includes interview and
observation techniques. Through storytelling, information is shared among the group and
subsequently synthesised into a visual framework called Point of View or Define (the third step),
which reflects the user’s perspective. The next, Ideation, step corresponds completely with the
Ideation phase of IDEO’s 3 ‘I’s model. The subsequent two steps, Prototype and Test, include
the same activities as the ‘Implementation’ step of the 3 ‘I’s model, i.e. testing by receiving
feedback, then modifying and reiterating solutions, and also, if it is needed, a problem
formulation (Thoring & Müller, 2011). According to Brennen, Walter; Uebernickel, Falk & Abrell
(2016), the design thinking process is seen as “a combination of a micro-process and a macroprocess” (p. 3). The micro-process (as well as the innovation process per se) consists of the
39

CHAPTER 2 - THEORETICAL FRAMEWORK

steps explained in Figure 6. The macro-process "consists of milestones manifested in prototypes
that must fulfill defined requirements" (Brennen et al. , 2016 p. 3).

Figure 6. Design thinking process (source adapted from the model of the
Hasso Plattner. Institute of Design at Stanford, (2010)

Despite some small differences in its representation, a generic design thinking process
(originally from the Hasso Plattner. Institute of Design at Stanford, 2010, research paper
published in Plattner et al., 2011) typically consists of the following steps: In step one,
Understand, a compilation of the necessary information (the market, the customer, the
technology, the perceived limitations) is made. The second step, Observe, gathers information
about the user's needs, through a qualitative research approach that includes interview and
observation techniques. Through storytelling, information is shared among the group and
subsequently synthesised into a visual framework called Point of View or Define (the third step),
which reflects the user’s perspective. The next, Ideation, step corresponds completely with the
Ideation phase of IDEO’s 3 ‘I’s model. The subsequent two steps, Prototype and Test, include
the same activities as the ‘Implementation’ step of the 3 ‘I’s model, i.e. testing by receiving
feedback, then modifying and reiterating solutions, and also, if it is needed, a problem
formulation (Thoring & Müller, 2011). According to Brennen, Walter; Uebernickel, Falk & Abrell
(2016), the design thinking process is seen as “a combination of a micro-process and a macroprocess” (p. 3). The micro-process (as well as the innovation process per se) consists of the
steps explained in Figure 6. The macro-process "consists of milestones manifested in prototypes
that must fulfil defined requirements" (Brennen et al. , 2016 p. 3).
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2.3.4. Design thinking in the service innovation process
Prior research suggests that design thinking could help firms innovate their services and
organizational processes, as well as providing customer experiences in new and better ways,
therefore creating competitive advantage (Brennen, Uebernickel & Abrell, 2016; Brown, 2009;
Martin, 2009). Design thinking has been studied in the areas of design methodology,
psychology and education, and in business schools (Dorst, 2011), but there is no systematic
literature review that combines both disciplines: service innovation and design thinking
(Engberts & Borgman, 2018). However, considering the potential for its application, it is
anticipated that design thinking will be of great value to service innovation, because it
encourages an emphasis on the creation of value within multifaceted arrangements. (Engberts
& Borgman, 2018). “This is a real challenge when trying to roll out design thinking in an
organization that has other processes and ways of working. […] Much of the confusion
surrounding design thinking arises from its versatile nature and consequently bewildering array
of applications, each of which yields different experiences” (Schmiedgen, Rhinow, Köppen, &
Meinel, 2015 p. 4 and 10).
Currently, there is controversy in the management research community about the
appropriate phase in which to apply design thinking, with some researchers arguing that
design thinking in service innovation belongs at the fuzzy front-end. According to Lockwood
(2009a), design thinking is part of the fuzzy front-end (the first phase of the service innovation
process), and is a suitable approach for discovering unmet needs and creating new offerings,
be they products or services. In the same vein Luchs (2016), confirms that design thinking
belongs at the fuzzy front-end of the service innovation process However, Deserti & Rizzo,
(2014) differ from previous researchers, believing that design thinking “does not contribute to
innovation simply by generating new ideas; it does so by actually constructing new, viable
solutions” (p. 55) and, as a consequence, should be present throughout the service innovation
process. Thus, in Figure 7, there is a simple representation of the different processes: design
thinking process (according to Stanford D.school, 2010 and Hasso Plattner Institute in
Potsdam, Germany), design process (according to Sanders & Stappers, 2008), fuzzy front-end
period (according to Koen et al., 2002), and service innovation process (according to Johnson
et al., 2000).
Each of the processes visualise the procedure from different perspectives: the Design Thinking
process starts from the empathize phase and the definition of the idea (i.e. from
understanding the problem and observing what happens in the iteration process), whilst the
Design Process starts from the design criteria and the generation of ideas (i.e. from a design
perspective), and the service innovation process moves forward from the ideation phase (i.e.
from a business perspective), whilst considering the fuzzy front-end to be a key phase. The
question then is how can we link these phases to the real needs of the service innovation
process in companies?
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Figure 7. A simple representation of current views of the design thinking process1 (Stanford D. School,
2010 and Hasso Plattner Institute in Potsdam, Germany), design process2 (Sanders & Stappers, 2008),
fuzzy front-end period3 (Koen et al., 2002) and service innovation process4 (Johnson et al., 2000)

In the service innovation process, a design thinking approach could support activities from
service innovation “to conceptual design and test, but it should not replace the design process”
(Oliveira, Bagno, Mendes, Rozenfeld, & Nascimento, 2018 p. 85 referring to Gericke & Maier,
2011). Therefore, design thinking is an appropriate approach to be applied in the front-end of
innovation, confirms Oliveira et al.'s (2016) research. Following this same line, Lockwood
(2009a) said “design thinking is primarily an innovation process -part of the ‘fuzzy front-end’,
and a great method with which to discover unmet needs and to create new products and
services offerings, not to mention transforming businesses through solving ‘wicked’ problems”
(p. 3). Thus, the main contribution of design thinking “can be assigned to its great potential
for generating innovative concepts at the front-end through the clarification of relevant needs
from stakeholders and integration of perspectives for development, manufacturing,
marketing, etc. In sum, design thinking might be applied whenever uncertainty reduction,
creativity or problem solving is required” (Oliveira et al., 2016 p. 85).
Taking these last considerations into account, an empirical case study was designed and carried
out to establish the key factors at the fuzzy front-end of the service innovation process and to
determine whether design thinking could add value in this phase (third paper).
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2.4. Gaps in the theoretical knowledge
From the literature presented above the following research gaps, relevant for this thesis, have
been identified.
The first gap is that there is still scant research in service innovation and service innovation
processes. Management research has focused on service innovation in recent decades (Witell
et al., 2017), but ambiguity and a lack of precision in the concept of service innovation is a
constant feature in all of the literature found (Snyder et al., 2016). The term, service innovation,
is broad and vaguely defined and requires further research (Patrício et al., 2018). Besides the
multidimensional character of services in innovation (Jäppinen, 2015 through Fagerberg, 2009),
there are several ways in which the service innovation process may take place (Ostrom et al.,
2010; Durst, Mention, & Poutanen, 2015). One of the main priorities in service innovation
research is therefore to understand the ways in which firms are innovating services (Ostrom et
al., 2010). Thus, there is a need to grasp how service innovation is understood and what the
service innovation process involves, because most investigations into service innovation have
focused on the development of successful services (Carlborg et al., 2014) and defined service
innovation from a process point of view (Gallouj & Weinstein, 1997).
The second gap relates to the fact that it is generally acknowledged that there are several ways
in which the service innovation process may take place, due to the multidimensional character
of services (Cowell, 1988; Tatikonda & Zeithaml, 2002). However, the service innovation
process is often approached in research as a black box (Jäppinen, 2015 through Fagerberg,
2009). Therefore, there is a lack of knowledge regarding how services are developed, and of
the black box of processes in innovation.
The third gap concerns the scarcity of empirical research into the service innovation process
(Durst, Mention, & Poutanen, 2015a), mainly at firm-level, and especially within small and
medium-sized enterprises (SMEs). Furthermore, in service innovation, the focus on
technological advances is especially relevant, but is also the subject of little empirical literature
(Durst, Mention, & Poutanen, 2015 referring to Miles, 2008; Sundbo, 2009). Thus, there is a
need to carry out empirical studies that analyse service innovation processes in SMEs
developing technology-driven services. The empirical context of this thesis addresses the black
box of the service innovation process.
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2.5. Theoretical framework and contributions
Initially, this thesis began with a simplistic design thinking approach as a creative process for
developing service innovation, in order to be able to integrate, in a sequential way, the
technological solution in all phases as illustrated in Figure 8.

Figure 8. Initial service innovation theoretical framework with design thinking phases

The initial idea was to be able to understand the application of design thinking throughout the
service innovation process (Figure 9).

Figure 9. Evolution of the service innovation theoretical framework with design thinking phases

After carefully evaluating both the service innovation and design thinking processes from a
research point of view, I realised that there was no point in framing the service innovation
process within the design thinking process; it had to be the other way around i.e. trying to
understand how and why the use of a design thinking mindset could be useful in providing value
co-creation within the service innovation process.
The overall framework of this Ph.D. thesis is illustrated in Figure 10 below. It builds upon service
innovation and design thinking theory, and how the service innovation process and a design
thinking mindset can help in service innovation research. As specified in the previous section,
the research addresses three main gaps identified in the literature.
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This point of departure is highly relevant in the area of eHealth, as service innovation solutions
have considerable potential to transform the health sector for the better (EU Task Force on
eHealth, 2012; World Health Organization, 2019). Miller, (2014) “highlights the significance of
value intangibles as a factor in increasing the efficiency of eHealth programs. The focus is on
the role that value generation plays in operating in a way that meets the innovation and
knowledge generating demands of the knowledge-based economy” (p. 1).
For organisations to reap the maximum rewards from eHealth interventions, whilst reducing to
a minimum the associated risks, it must be possible to concurrently assess those interventions
during their design, development and deployment (Catwell & Sheikh, 2009; Pagliari, 2007; Ross,
Stevenson, Lau, & Murray, 2015). Furthermore, design research is also shifting the initial focus
from a user-centred approach to a co-creation approach (Sanders & Stappers, 2008).
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3.1. Introduction
Based on the research problem and the research questions discussed in Chapter 1 (see section
1.3.1.), this chapter explains how these issues can be explored methodologically. First, I
describe my basic assumptions in regard to the philosophy of science and how critical realism
(the paradigmatic stance I have taken) and its abductive approach function as guidelines for
the research process. Second, the chosen research strategy and research design are presented.
Third, the chapter explains the single methods utilised in the data gathering and data analysis
process. Finally, the chapter concludes with an explanation of the codification process and the
data analysis.

3.2. Philosophy of science
In social sciences and business research, different paradigms have been developed with regard
to how the researcher should interpret the data that is being investigated. Guba & Lincoln
(1994) define paradigms as “basic belief systems based on ontological, epistemological, and
methodological assumptions” Guba & Lincoln (1994, p. 107). As such, a paradigm represents a
view of the world that guides the investigator.
Research paradigms are characterized by their ontology (what is reality?), by their
epistemology (what and how can we know reality and/or knowledge?), and by their
methodology (what procedure can we use to acquire knowledge?) (Guba, 1990). Healy & Perry
(2000) have defined these three concepts in the following way “ontology is the ’reality’
investigated by the researcher, epistemology is the relationship between that reality and the
researcher, and methodology is the technique used by the researcher to investigate that reality”
(p. 119). In other words, ontology is the way the researcher views reality, epistemology is what
can be known about this reality, and methodology is how this reality can be investigated and
the techniques used to fit with the assumptions of the first two points. Knowledge of
philosophical paradigms improves the quality of investigation and can contribute to the
inspiration of researchers.
Guba & Lincoln (1994) amalgamate scholarly paradigms into three classification: positivism,
constructivism, and critical realism. Firstly, positivism believes that there is only one reality, it
can be known, and it can probably be measured by quantitative methods. Thus, the data and
their analysis are worthless, and furthermore, those observed data are always the same. For
positivist researchers, according to Guba & Lincoln (1994), "Inquiry takes place through a oneway mirror. Values and biases are prevented from influencing outcomes, so long as the
prescribed procedures are rigorously followed. Replicable findings are, in fact, ‘true’'' (p. 110).
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Secondly, constructivism believes that there is no single reality or truth, but is socially
constructed and therefore, reality needs to be interpreted through the use of qualitative
methods in order to reveal those multiple realities. The interactions between interviewer and
interviewee are those that condition the investigation of this constructed reality. The
interviewer adopts the position of a "passionate participant" in building that reality (Guba &
Lincoln, 1994 p. 112). Thirdly, critical realism believes that realities are real, but only imperfectly
and probabilistically understandable. Thus, it distinguishes between the 'real' world and the
'observable' world. The 'real' cannot be observed and exists independently from human
comprehensions, mechanisms, and theories. The world is constructed from our points of views
and experiences, i.e. through what is 'observable'. Thus, for the critical realists, unobservable
situations cause observable events and the world can be understood only if people understand
the situations that generate these events. Table 2 summarizes these three scientific paradigms
and their essentials related to ontological, epistemological and methodological points of view.
Positivism

Constructivism

Critical Realism

Ontology

Single and
apprehensible
reality

Multiple socially
constructed realities

Reality is real but imperfect
and probably
understandable

Epistemology

Objectivist:
findings true

Subjectivist: created
findings

Changed objectivist:
findings probably true

Methodology

Usually
quantitative (e.g.
surveys and
experiments)

Usually qualitative
(e.g. interviews,
observations and
case studies)

Both quantitative and
qualitative (e.g. interviews,
observations, case studies,
surveys)

Table 2. Three paradigms in social sciences and business research and their elements.
Refined source from Healy & Perry (2000) and Guba & Lincoln (1994)

Positivists separate themselves from the reality they study, while constructivism and critical
realism researchers adopt a position of participation in the real world, in order to better
comprehend the emerging characteristics (Healy & Perry, 2000). The positivist view is therefore
inappropriate when addressing a social science phenomenon which includes humans and their
real-life experiences (Healy & Perry, 2000). It is claimed that a positivistic approach treats
respondents as neutral and non ‐ reflective objects since it “ignores their ability to reflect on
problem situations, and act on these” from an interdependent position (Robson, 2011 p. 60).
Constructivism holds that “truth is a particular belief system held in a particular context” (Healy
& Perry, 2000 p. 120). The constructivist approach enquires about the ideologies and values
that lie behind a finding (Healy & Perry, 2000), and this constructed reality relies on interactions
between the interviewer and interviewee (Guba & Lincoln, 1994). A “participant's perceptions
are being studied for their own sake in constructivism research, but in realism research, these
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perceptions are being studied because they provide a window on to a reality beyond those
perceptions” (Healy & Perry, 2000 p. 120). Constructivism is considered less appropriate for
innovation and design research, because it does not pay attention to concerns about the 'real',
such as economic and technological capacities of business (Healy & Perry, 2000).
Popper (in Magee, 1985) summarizes the three ontological assumptions above in terms of
three ‘worlds’: “World one is positivist and consists of objective, material things. World two is
related to critical theory and constructivism and is the subjective world of minds. World three is
related to realism and consists of abstract things that are born of people's minds but exist
independently of any one person (…) the third world is largely autonomous, though created by
us” (p. 61). Critical realism accepts that there is a real world to discover even though it is only
imperfectly apprehensible (Guba & Lincoln, 1994).

3.2.1. Critical realism – the paradigm informing this research

The philosophy of critical realism is the paradigm that I follow in managing the research
conducted in this dissertation. This section explains why it is appropriate to use critical realism
for this project. The section begins by explaining the connotations of critical realism from the
ontological, epistemological, and methodological points of view, in order to achieve the
objective of this investigation, which is to explore and reveal what is real, beyond what is simply
empirical. In philosophical terms, critical realism is a fairly recent paradigm for ontological,
epistemological and axiological issues.
In terms of ontology, critical realism was predominantly supported by Bhaskar (1978), but it
was Sayer (1992) who provided the most detailed and accurate description of critical realism
(Easton, 2010). The ontology of critical realism understands that there is an independent reality
from that observed (Easton, 2010). There are three key assumptions from Sayer (1992) about
ontology that confirm the critical realist's views (as opposed to other paradigms) (Easton,
2010): first, “the world exists independently of our knowledge of it" (Sayer, 1992 p. 5), second,
"objects -whether natural or social- necessarily have particular causal powers or ways of acting
and particular susceptibilities" (Sayer, 1992 p. 5), third, "the world is differentiated and
stratified, consisting not only of events, but objects, including structures, which have powers
and liabilities capable of generating events [...] without regular patterns of events" (Sayer, 1992
p. 6).
Critical realism’s ontology differentiates between the world and experiences within it, and also
between the real, the actual and the empirical world (Bhaskar, 1978). As depicted in Figure 11,
the real domain consists of mechanisms; that is, processes by which structured organizations
with authority, act and generate different events in the current domain. The real domain is
unobservable, but objective, since critical realist ontology assumes reality to be independent
of our knowledge of it. The actual domain, on the other side, consists of equally objective, but
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partially observable, processes. On the other hand, the empirical domain consists of subjective,
but observable, experiences. Phenomena are observed by people as experiences in the
empirical world and may, or may not, be connected to the causal mechanisms that create them.
In the case of this thesis, it is appropriate to study how design thinking can support the service
innovation processes in business. The real domain is the unobservable and objective inputs (I
in Figure 11) that are established among the professionals and stakeholders involved in the
process of service innovation. The actual domain is focused on the process (P in Figure 11) of
transition and the mechanisms (partially observable, but objective) and the external conditions
produced throughout the service innovation process. The empirical domain is the observable
and subjective outcomes (O in Figure 11) of the transition process and those mechanisms of
design thinking that have been decisive.

Figure 11. Critical realist view of reality (real, actual, and empirical domains)
(Source: adapted from Sayer, 2000 p. 15)

Focusing on Bhaskar's (1978) assumptions, the actual domain of reality consists of a set of
proposals that fill the space between general theory’s intellectual and intangible
interpretations of service innovation, and the eHealth firm’s empirical observation of its change
process. It is here that we may find an intermediate body of theory that crosses between the
empirical and theoretical domains. And this is when I asked myself the following questions: Is
it necessary to build theories that will help managers to create value from using a design
thinking mindset into its embedded business processes? Is service innovation through the use
of design thinking the new ticket? Can design thinking be the critical mindset with which to
master service innovation processes? Design thinking is a new phenomenon within service
innovation and needs to be understood (from real, actual and empirical domains of the reality),
but existing research knowledge on the topic is scant.
In terms of epistemology, critical realists believe, as do constructivists, that knowledge can only
be created in the way of reachable descriptions (Sayer, 2000). A critical realist perspective thus
views innovation phenomena as dependent upon the business meaning ascribed to them, and
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the creation of information as a practice that affects its content (Sayer, 2000). Therefore, these
aspects should be considered in the evaluation of the research knowledge. Epistemology
focuses on perception and how reality is detected, meaning that the subjective values, norms
and beliefs of human beings influence how reality is perceived and interpreted. The aim is to
seek to actively comprehend the diverse realities of the organization's participants with the end
goal being the capacity to understand and comprehend their motives, actions and aims in a
way that is significant. In the case of this thesis, the epistemological paradigm is to understand
and discern how to affect all the subjective values of the participants in the service innovation
process, with specific focus on the design thinking approach.
In terms of methodology, Sayer (2000) claims that “[…] critical realism endorses or is compatible
with a relatively wide range of research methods […]” (p. 19). In critical realism it is appropriate
to use multi-methodological approaches, since they enhance detailed and accurate analyses
when looking for mechanisms in companies’ development (Eriksson & Kovalainen, 2008). A
case study approach is particularly applicable within critical realism, as the paradigm is focused
on complex phenomena that constitute the actual events in the world (Bhaskar, 1978; Easton,
2002). In this research, I have used various methods (e.g. observations, interviews, company
documents and meeting reports), because mixing the methods makes it possible to achieve a
closer and more accurate picture of the events and mechanisms constituting the complex
phenomena of service innovation processes.
Critical realism is well suited to addressing central questions and understanding processes,
structures, and mechanisms in business innovation. According to Easton (2010), business
systems can be studied carefully though their mechanism and emergent aspects. A key point
from theory, for the critical realist, is learning the emerging mechanisms embedded in the
systems in order to better know, and/or refine, theories and results (digging through the three
layers of reality -real, actual and empiric).
For studying the research questions in this thesis, there are many benefits from taking a critical
realist position. These include the researcher being able to go beyond a detailed description
to an analytical generalisation. For the researcher, the critical realism approach facilitates the
employment of relevant theoretical insights from service innovation to gain an understanding
of the design thinking mindset. These theoretical and empirical contributions are the basis for
understanding what role design thinking plays in the service innovation process. Thus, using
critical realism might be useful in exploring how the design thinking mindset and possible
problems are related to combinations of stakeholders in the service innovation process
(Eriksson & Kovalainen, 2008).
Design thinking has a collaborative and interdisciplinary approach, and is based on cultural and
social constructions. It is in the latter where innovative mechanisms are included, such as those
of a technological nature. “The critical realist conceptualization of such structures is not static,
but changing, based on continuous human agency” (Ryan, Tähtinen, Vanharanta, & Mainela,
2012 p. 300 referring to Bhaskar, 1978). Thus, critical realists admit that reality is a partial social
construct (Easton, 2002). Partial because "the real world can always surpass theories" and
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dismantle the complicated theories that the researcher has created to understand the
phenomena studied. Therefore, critical realists suggest that interpretive comprehension is a
relevant characteristic in any social science (Sayer, 2000).
My paradigmatic stance can be summarised with the following statements. 1. I believe in critical
realism’s basic understanding of reality and think that service innovation researchers should
not be afraid to take a normative stand in regard to suggesting new behaviours for managers.
2. Critical realism is increasingly used within the academic field where this thesis is contributing
to understanding the service innovation processes. 3. Critical realism can bridge different data
types by focusing on the generative mechanisms, and therefore fits with the thesis’ comparison
of the theoretical sources of service innovation and design research, and empirical sources
from the eHealth market.

3.3. Abductive approach
Critical realism can be linked to abductive reasoning and an iterative approach to the research
process. Using an abductive approach means going back and forth continuously between the
theoretical and the empirical world (Robson, 2011). Robson (2011) describes it in the following
way: “The form of logic typically used by realist, known as abductive (or retroductive) reasoning
is a process that instead of just moving from theory to the observation (as in deduction), or from
observation to theory (as in induction), cycles between the two” (p. 37). According to Lockwood
(2009) abductive thinking is ‘the logic of what might be,’ while inductive thinking is proving
through observation that something actually works, and deductive thinking is proving through
reasoning from principles that something must be” (p. 31).
In this thesis, I make use of the abductive approach, thus moving back and forth between theory
and the empirical world. In other words, the abductive research process is a cyclical process
that moves from theory to observation (as a deduction) and from observation to theory (as an
induction) from a theoretical (by literature research) and empirical perspective (life evidence).
Moreover, this process includes a highly creative inquiry where the researcher acts on hunches
and working theories to get closer to understanding phenomena through a conceptual
framework and case study (Dubois & Gadde, 2002).
The abductive process is the best way of ‘pattern finding’ in which the researcher, through
working with both empirical and theoretical material, will see new patterns for how a given
research problem may be understood (Alvesson & Sköldberg, 2009). With abduction it is
possible to go from an initial idea of some phenomenon that has generated interest to a
different idea (like mechanism or influence) (Easton, 1995). According to Dubois & Gadde
(2002), “abduction is a closely related process which has already been suggested as appropriate
for case research” (p. 123).
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Figure 12. Abductive research process of this thesis (source adapted from Dubois & Gadde, 2002 p. 555)

As illustrated in Figure 12, the researcher has been moving between theoretical perspectives
and empirical worlds/data by coupling service innovation (in business management research)
and design thinking (in design research) to the empirical focus of the case (in the empirical
world). What I actually did was follow an iterative process connecting the deficiencies not
covered by service innovation research, analyse the opportunities to cover them through
design thinking research and continually check them against the data that the case study
offered me. By exploring different perspectives in service innovation and design thinking theory
I have aimed to identify empirical patterns across the case, along with taking into account the
theoretical gaps, shortcomings and new aspects identified in the iteration process of the
abduction approach.

3.4. A qualitative research strategy
At the start I adopt a qualitative research strategy in order to develop the research questions
posed in the thesis. A qualitative research strategy is preferred, as it makes it possible to
examine the meaning of, and to comprehend complex and challenging business settings, such
as service innovation processes, as well as the use of the design in management innovation,
such as the design thinking mindset.
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Additionally, I also rely on an exploratory research strategy, which suits the problem in focus,
which has scarcely been researched and has not been well-documented. Exploratory research
aids determination of the most appropriate research design, data collection method(s) and
choice of subjects. Exploratory research, precisely as the word suggests, explores i.e. it is used
to discover a different or new phenomenon or mechanism by answering the question of how
or why (Saunders, Lewis, Philip & Thornhill, 2016; Yin, 2018).
A problem associated with an exploratory research strategy is that its use is usually limited to
constructing a theory-based supposition, since the theory is still to be developed extensively
and little is known about it (Stake, 1995). To avoid this issue, this thesis has primarily focused
on two concepts (service innovation and design thinking) to delimit the research into a wellstated framework, in order for the phenomena to be studied within narrow limits. Initially, I
analysed the service innovation process in the case study, adapting the theoretical model of
Johnson, Menor, Roth, & Chase (2000). Later, I deconstructed design thinking attributes
(inspired by Micheli et al., 2019) and tested which of them (design thinking attributes) are
latent, or not in the service innovation process of the case study. The adaptation of Johnson et
al's, (2000) model proposes that the service innovation process is a cyclical progression, where
efforts are highly iterative. In addition, Micheli et al. (2019) propose ten design thinking
attributes (and eight tools/methods that) “… bring much needed clarity and validity to a
construct plagued by polysemy of design thinking concepts and thus threatened by ‘construct
collapse’” (Micheli et al., 2019 p. 1). The use of design thinking in service innovation processes
is still confusing due to the versatile nature and variety of implementations (Sarooghi et al.,
2019).
Moreover, I take the opportunity to triangulate using multiple data sources (Yin, 2018), as this
helps to create more accuracy and validation (Silverman, 2000). In this thesis, I utilise
methodological triangulation. This involves using more than one method of gathering data to
study the phenomena, such as semi-structured interviews, active observations, company
meetings and documents, because the primary data and secondary data complement each
other6. In employing triangulation, my intentions are to improve transferability by generating a
transparent and objective description of the data provided by the case study, thus "providing
stronger substantiation of constructs and hypotheses" (Eisenhardt, 1989 p. 538), to increase
the internal validity and construction of the research (Benbasat, Goldstein, & Mead, 2013), and
to generate different perspectives, due to the different nature of the data sources (Gibbert &
Ruigrok, 2010). Triangulating different sources of data is a way of getting closer to empirical
reality (Healy & Perry, 2000).

6

Triangulation consists of cross-checking data using multiple sources or using two or more methods of
data collection. There are four types of triangulation, 1. triangulation in time (used in longitudinal
studies), 2. methodological triangulation (or use of the same method different times, or diverse
methods with the same phenomenon of study), 3. theoretical triangulation (used more than a
theoretical framework in the interpretation of the object of study), and finally, 4. researcher
triangulation (when the study object is evaluated by more than one researcher) (Denzin, 1978).
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Critical realism favours triangulation, as this technique requires that multiple data collection
sources are used to uncover the complexity of the studied phenomena. The assumption is that
multiple data collection sources capture a more comprehensive, holistic and contextual
representation of the studied phenomena. In qualitative research this is not viewed as a
technique purely for validation or verification of findings, but a way to strengthen the findings
of the empirical investigations through a robust and rich data collection (Guba & Lincoln, 1994).

3.5. Research design: mixed method approach
The research design is the overall framework within which the different methods are presented
in the thesis, which is based on two primary research approaches, a systematic literature review
and an embedded case study approach based on a mixed method approach.
The systematic literature review research method is used to provide a state-of-the-art critique
of the service innovation literature and to identify what role design thinking plays in relation to
service innovation. The embedded case study approach is used to explore and uncover how
design thinking supports service innovation processes.

3.5.1. Case selection strategy
The primary empirical foundation of this thesis consists of an in-depth case study of Salumedia
Labs, an emerging eHealth company developing service innovation. The purpose of using a case
study is to investigate a current and phenomenon in a real-life setting (Yin, 2018). According to
Dubois & Gadde (2002) “the interaction between a phenomenon and its context is best
understood through in-depth case studies” (p. 554), and this is the main reason for choosing to
use case study methodology. Deploying a case study method permits the holistic capture of
significant real-life experiences in managerial and organizational processes, such as service
innovation processes (Yin, 2018). The end goal is to pick a case that is probably going to expand
the existing theory of service innovation (Eisenhardt, 1989). From the point of view of critical
realism, the use of a case study methodology provides valuable insights and considerations
from diverse views of reality connected to the empirical experience, since it is based on multiple
data sources (Easton, 1995).
The choice of Salumedia Labs as a case study was made following an evaluation of case study
theory. Yin (2018) and Stake (1995) use different terminology in describing the various types of
case study. Yin categorizes case studies as being explanatory, exploratory or descriptive, and
also distinguishes between holistic and multiple case studies, whilst Stake proposes three types
of case studies according to their purpose: intrinsic, instrumental and collective.
An intrinsic case study seeks to find out about a single phenomenon, which has its own
specificities and value in itself. In this case, the researcher does not choose the case because it
is representative of other cases, or because it illustrates a certain problem or trait, but because
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the case in itself is of interest (Stake, 1995). In contrast, the instrumental case study employs a
specific case that aims to generalise from a set of certain situations in order to obtain a broader
appreciation of a problem or phenomenon for analysis. The case is examined to deepen a topic
or to refine a theory, in such a way that the case plays a secondary, supportive role, so as to
arrive at the formulation of affirmations about the object of study (Stake, 1995). The collective
case study involves the study of several cases contemporaneously or consecutively, in an effort
to create an even broader overview of a specific problem. It is performed when the research
interest focuses on a phenomenon or general population for this condition, by selecting several
cases that are then studied intensively (Stake, 1995).
In this thesis, an instrumental case study has been carried out, with the aim of seeking to
understand the difficulties and challenges of applying a design thinking mindset in a service
innovation within the eHealth sector (Engberts & Borgman, 2018). The choice of a single case
study, an SME firm providing eHealth services, is due to the value it brings through thorough
analysis of what happens during the service innovation processes (Easton, 1995).
According to Benbasat, Goldstein, & Mead (2013), there are many features associated with the
use of a case study. 1. The phenomena are analysed in a natural environment. 2. Data collection
is undertaken by numerous methods. 3. Only one, or few, organizations are investigated. 4.
There is an intensive analysis of the complexity of the study units. 5. The use of the case study
is the most appropriate method for exploring assumptions in the process of developing new
knowledge. 6. Initially, it is difficult for the researcher to specify the variables. 7. The research
outcomes are conditioned by the researcher's skills. 8. As the researcher develops the research,
changes can be made related to the case study (method or organization to collect data). 10.
Case studies are valuable for analysing the How and Why of research questions. 11. The
emphasis is on studying contemporary and current phenomena. I chose to focus on the
Salumedia Labs firm as a case study primarily because it provided me with most of these points.
To summarise, there are three reasons why Salumedia is the case study chosen for this
research. First, the investigator can examine the service innovation process in a natural
environment, which combined with the state-of-the-art literature on the topic to be
investigated, can create new theories from an empirical context. Second, the case study
method helps to answer the How and Why of the research questions, and thus acquire a deep
understanding of the challenges of the service innovation process. Third, conducting a case
approach is appropriate in an unexplored area, or where there are few research studies. In this
thesis, the exploration is focused on service innovation processes and whether design thinking
can support the process (Benbasat et al., 2013). Since this thesis is exploratory and the main
objective is to research relatively new phenomena, the selection of the case study was based
on self-selection (Saunders, Lewis, & Thornhill, 2016). Next, the choice of the case study is
essential, because it has to answer the research question (explained in chapter 1, section 1.5.)
and cover the theoretical gaps (explained in chapter 2, section 2.4.).
According to Crowe, Robertson, Huby, et al.'s, 2011) research, “the selected case study site(s)
allow the research team access to the group of individuals, the organization, the processes or
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whatever else constitutes the chosen unit of analysis for the study. Access is therefore a central
consideration; the researcher needs to come to know the case study site(s) well and to work
cooperatively with them. […] Case study sites may also be pre-selected for the researcher, with
decisions being influenced by key stakeholders” (p. 6). For instance, my choice of the case study
site for evaluating the implementation of design thinking in the service innovation process was
heavily influenced by the latest reports of The New England Journal of Medicine: Leading the
Transformation of Health Care Delivery (NEJM Catalyst, 2019; Compton-Phillips & Seth Mohta,
2018). A poll of 625 members of this prominent stakeholder, formed by the great majority of
Insights Council members (who are clinical leaders, clinicians, and executives directly involved
in healthcare delivery), found that 95% believed that design thinking is useful for the healthcare
industry and 91% found it useful for their own organizations (Compton-Phillips & Seth Mohta,
2018). There is a need to discover how design thinking is implemented in the managerial
discourse of innovation in eHealth. Thus, this thesis might make relevant insights for future
research in service innovation and in an eHealth firm.
Through the selected case study, I was able to focus on and participate in the meetings
concerning the service innovation process, where the development of the product(s) was being
carried out. This thesis tries to understand what happens during the service innovation process,
the activities carried out during the process, the link between the continuous development of
different products, the ongoing exchange between internal and external stakeholders, and the
role that design thinking plays throughout this process. Interviews and secondary sources have
constituted a basis for inquiring into the service innovation process of the company and
strategic intentions for service development. Taking part in the firm’s meetings provided me
with an opportunity to observe the behaviour of the stakeholders, their live interactions, the
process followed by the firm, and the difficulties and challenges during the process.
Consequently, I was presented with the opportunity to study the theoretical research
questions.
In the case study, one can see how the company’s strategic planning for the development of
service innovation and their view of the innovation process overlap. In this way, the case study
contributes to the discussions and understanding of the difficulties and complexities that a
company faces in developing service in innovation.
There may be associated risks in the selection of the case study. One of them is the risk that
not all of the key people will get involved and participate in the data gathering. Another
associated risk is the ethical implications of the investigation, e.g. providing the interviewees
with sufficient information for them to decide whether or not to participate, and ensuring
compliance with the confidentiality and anonymity of the interviewees throughout the
investigation process (Crowe et al., 2011).
Being a single case study, data were collected from multiple sources, as suggested by Voss,
Tsikriktsis, & Frohlich (2002), to limit the temptation to make wrong judgments or magnify data
without corroboration or verification (Leonard-Barton, 1990). The multiple sources help to
create more accurate data triangulation (Silverman, 2000).
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3.5.3. Systematic Literature Review
The systematic literature review is a method that I have used to provide an evaluation of the,
state-of-the-art, service innovation literature and to identify what role design thinking plays in
relation to service innovation.
Within the literature concerning systematic literature reviews in management studies, Hart
(1998) stands out as the main researcher referenced in this field. Within medicine and policy
development, the debate regarding traditional and systematic reviews took place in the 1990s
and resulted in the Cochrane Collaboration’s publication of Cochrane Reviewers’ Handbook
(Chandler, Higgins, Deeks, Davenport, & Clarke, 2017), which describes how to conduct
systematic reviews in which the stages of the process are transparent and possible to replicate
for other researchers. Therefore, it requires some adaptation to fit within a management
context and social sciences, and to do so, Tranfield, Denyer, & Smart (2003) have developed a
model of recommended stages in a systematic review (see Table 3).
The tasks that I have undertaken in my Systematic Literature Review (in the second paper) are
as follows: 1. Obtained an overview of the literature field through a scoping review based on
snowballing. 2. Developed a review protocol that explains the research questions for which
answers are sought, the selected journals and databases, the selected keywords, and the
inclusion and exclusion criteria. 3. Conducted the search and registered the number of hits.
Downloaded all the papers and skimmed them for inclusion or exclusion. Registered the
number of included papers. 4. Read the downloaded papers in full, and extracted data in regard
to the research question. Registered details about the information sources. Found themes and
patterns across the individual information sources. 5. Wrote up the results, published them and
put evidence into practice.
SYSTEMATIC LITERATURE REVIEW PROTOCOL
Phases

Activities

I. Planning the review

•

Identification for the need for a review

(iterative process)

•

Preparation of a proposal for a review

•

Development of a review protocol

•

Identification of Research

•

Selection of studies

•

Study quality assessment

•

Data extraction, and monitoring process

•

Data Synthesis

•

The report and recommendations

•

Putting evidence into practice

II. Conducting the review
(iterative process)

III. Reporting and Dissemination

Table 3. Phases of a Systematic Literature Review protocol (adapted from Tranfield et al. (2003)
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The goal of the Systematic Literature Review is to document, critically evaluate, and
scientifically summarise all relevant research about the research problem and build on the
state-of-the-art knowledge of service innovation and design thinking. When reading the related
literature, set the following parameters: 1. search existing knowledge on two main topics, 2.
select studies and analyse arguments and ideas, 3. make maps of ideas and perspectives with
data synthesis, 4. produce a review of the literature and 5. build a case to investigate the topics.
The protocol established by Tranfield et al (2003) has been used in the systematic literature
review. The protocol provides a transparent process for obtaining an overview of current
knowledge in the theoretical fields and providing understanding of how service innovation can
use design thinking. By applying a systematic and rigorous approach bias will be counteracted
and thus provide the basis for an evidence-based review of the existing body of literature
(Tranfield et al, 2003). The systematic literature review has supported the suggestions of the
relevant authors in two fields (service innovation research and design thinking research)
performing the corresponding iterations suggested by Tranfield et al.'s (2003) protocol. The
review protocol can be initially developed on the basis of a previous scoping study of the
literature, including the snowballing from references. Further, the results from the systematic
search may be supplemented with additional key sources that are linked to them.
According to Mele, Colurcio, & Russo-Spena (2014), “there are three main different logics or
research traditions to innovation: goods-dominant (G-D) logic, the resource-based approach,
and service-dominant (S-D) logic” (p. 613). In this thesis, the research has been analysed from
the service-dominant logic because it “is helpful in providing a new conceptualization of
innovation that moves beyond the mainstream view: from ‘product and services’ to ‘service and
value’, from ‘buyer-seller dyads’ to ‘ecosystem relationships’, and from ‘closed/linear process’
to ‘open/co-created process’” (Mele, Colurcio, et al., 2014 p. 613) (Figure 13).

Figure 13. Service-dominant logic “categories provide a fresh framing of innovation, as service innovation or
value innovation” according to Mele, Colurcio, et al. ( 2014) p. 613

Furthermore, a progressive change can be observed in traditional design research, which is
moving towards an understanding and implementation of design thinking. This progression
tends to apply design thinking knowledge in design research for use in business management.
According to Cooper, Junginger, & Lockwood (2009), in fields where “… design management is
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just emerging, researchers tend to follow classic design management approaches based on
products, technology, and brand. In fields where design management has a tradition, academic
research begins to inform these practices, complemented by professional reflections. However,
the design thinking underlying these design management practices and research tends to
remain product-centric.” (Cooper et al., 2009 p. 52). Whilst design has become an essential part
of organizations, design thinking is liberated from being part of the traditional concept of
design, and emerges as a "practice independent of the product" (Cooper et al., 2009 p. 53).
Thus, design thinking now tends to focus on the problem to be solved, which is where it is really
relevant for innovation (Cooper et al., 2009).

3.5.4. Case study
I have used the embedded case study method in this dissertation to explore and determine the
main research question: ‘How does design thinking support service innovation processes?’
According to Crowe et al. (2011) "the case study approach allows in-depth, multi-faceted
explorations of complex issues in their real-life settings" (p. 1). A case study approach enables
the inquiry and comprehension of complex problems and it allows a researcher to get close and
examine the data at the micro level within a natural setting. “It can be considered a robust
research method particularly when a holistic, in-depth investigation is required” (Zainal, 2007 p.
1).
For all the reasons explained above, a single embedded case study approach has been
conducted to research a contemporary management phenomenon within its "…real-life
context" (Yin, 2018 p. 18). According to Dubois & Gadde (2002) “the interaction between a
phenomenon and its context is best understood through in-depth case studies” (p. 554). This
case study design is particularly suitable as the purpose of the research is to follow a complex
phenomenon (Orton, 1997), for the purpose of analysing how the firm confronts service
innovation processes (Eisenhardt, 1989). The choice of a single case study, an SME firm
providing eHealth services, is due to the value it adds when analysing thoroughly what happens
during the service innovation process (Easton, 1995).
The most referenced traditional authorities on conducting case studies in organizational studies
are Eisenhardt (1989) and Yin (2018). Both researchers have worked to make the case study an
acceptable research approach, creating a linear model, collecting and analysing the data, and
explaining the conclusions. Eisenhardt (1989) describes the case study as “a research strategy
which focuses on understanding the dynamics present within single settings” (p. 534), whilst Yin
(2018) describes it as “[…] empirical research that investigates a contemporary phenomenon
inside its real-life context, when the boundaries among phenomenon and context are not
obviously evident, and in which different sources of evidence are utilized” (p. 18).
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Even though both Yin and Eisenhardt are widely cited, their approaches contain some rather
positivist assumptions. Piekkari et al. (2010) suggest that researchers should be much more
open with their paradigmatic approach. On this point, Easton (2010) argues that critical realism
is especially relevant for business studies. Lastly, case research is also “a strong method in the
study of change processes as it allows the study of contextual factors and process elements in
the same real-life situation” (Halinen & Törnroos, 2005 p. 1286).
CASE STUDY
Phases

Key decisions

Relating theory to empirical data

Research purpose

Choose and justify empirical case

Number of case studies
Sampling strategy

Establishing case boundaries

Defining the case (unit/s of analysis,
temporal scope)

Selecting appropriate data sources

Multiple sources of evidence

Analysing quality of data

Method/process of data analysis

Ensuring quality of data

Method of verification

Writing up and presenting case data

Presentation and discussion of findings

Table 4. Phases of the case study research. Source Halinen & Törnroos (2005) and Yin (2018)

From a critical realism point of view the case study approach is considered to be an
observational reality consisting of numerous socially constructed entities that are under
constant influence. Table 4 presents an overview of the phases that Halinen & Törnroos (2005)
and Yin (2018) found were typically part of the case study process. This is relevant for this
research because these are the steps that I follow in the case study process.

3.5.4.1. Embedded case study approach within critical realism

This dissertation utilises an embedded case study methodology to research the use of design
thinking in service innovation in eHealth. An embedded case study is a case study including
more than one unit of analysis (Yin, 2018).
As Engwall (2003) admits "… theories on project management are dominated by a perspective
on singular projects, treating the unit of analysis as a lonely phenomenon" (p. 789). The
historical and organizational setting of the firm inherently influences the internal processes
within the company. Engwall's work “[…] illustrates how the structures and procedures
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employed in a project have to be understood in relation to previous and simultaneous courses
of activity, to future plans, and to standard operating procedures, traditions, and the norms of
its surroundings” (Engwall, 2003 p. 789). The unit of analysis cannot be used as a solitary
phenomenon, since it limits the investigation. Usually, the history and evolution of the
organization, the contemporary experiences, and the future perspectives of the company are
not usually included in the analysis of research data (Engwall, 2003). Considering the previous
assumptions, it is relevant in this dissertation, because I have analysed the data from a global
perspective, considering earlier experience and the history of the case study, simultaneous
events, and future intentions (extended information in the next chapter, section 4.5.).
According to Yin (2018), the use of a single case study is only justified under some special
circumstances. One possibility is that the case represents a critical case that serves to contrast
(accept or refute) a previously formulated theory. An example of this type of situation is the
study by Gross, Giacquinta, & Bernstein (1971), cited by Yin (2018). Until then, it had been
thought that the main difficulty in implementing a change in an organization was the "barriers
to innovation". The authors chose as their object of study a single school, whose peculiarity is
that it had a long innovative tradition (there was no barrier to innovation in this case). The
Gross, Giacquinta, & Bernstein (1971) study noted that the introduction of a particular
innovation had been frustrated at the school, but in this case, failure to implement supposed
barriers to innovation could not be blamed. The authors concluded that the implementation
process seemed to have more influence on the results than the possible barriers to
organizational innovation. From then on, the focus of research studies in innovation theory was
more on the study of implementation processes rather than on barriers to innovation.
Furthermore, Ragin (1989) (in Miles, Huberman, & Saldaña (2014)) stresses that a “… caseoriented approach considers the case as a whole entity— looking at configurations,
associations, causes, and effects within the case. The researchers would look for underlying
similarities and constant associations, […] and begin to form more general explanations” (p.
102).
Critical realism is particularly suitable as a complement to the investigation of cases.
Furthermore, critical realism is a comprehensible, rigorous and new philosophical paradigm
that also provides implications that are useful in theory development and in the research
process (Easton, 2010). According to Easton (2010), critical realism “justifies the study of any
situation, regardless of the numbers of research units involved, but only if the process involves
thoughtful in-depth research with the objective of understanding why things are as they are”
(p. 118). However, few papers have offered clear guidance for applying critical realism to actual
research methodologies (Wynn & Williams, 2012).
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3.5.4.2. Case presentation: Salumedia Labs

The Salumedia Labs company was selected as the empirical case for study in this research,
because of the company’s focus on the business and eHealth market as part of the CATCH7
consortium, and where the researcher can observe and analyse the data from the design
thinking in innovation development point of view. While the design thinking process itself is,
more or less, well defined and understood by the managers, its implementation in the context
of innovation management needs further theory and empirical research (Camposano, 2018;
Kimbell, 2012).
This research builds on a unique case study: The Salumedia Labs company, investigating the
innovation process of an eHealth company, and gaining an understanding of how and why
design thinking can support a service innovation process applied in temporal and organizational
terms. The sub-units of analysis within the embedded case study are the following product
developments: 1. DigiQuit product (from the SmokeFreeBrain project), 2. CamonPal product
(from the CATCH project, and 3. The European Union Research Project (Captain, InAdvance,
Helena, among others) as a future enabler for innovative product development (Figure 14). The
products-projects are the sub-units of the case study, and focusing on the products-projects I
observe how actors deal with design thinking during a service innovation process.

Figure 14. Embedded case study and the sub-units of analysis

According to Halinen & Törnroos (2005), there is a lack of methodological tools to examine
processes. This research proposes to analyse the service innovation processes using a design
thinking mindset. A design thinking mindset enables a systemic approach to untangling
innovation problems and finding solutions to challenges.

7

Salumedia Labs is the business part of the CATCH consortium, formed by academic, clinical and
business institutions. CATCH, Cancer: Activating Technology in Connected Health, is an Innovative
Training Networks (ITN) EU programme.
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3.5.4.3. Case study data collection

In this thesis, I have been an active agent in the investigation process, therefore, the evidence
was sifted out as the data were collected. In order to carry out this process it was necessary for
me, as the researcher, to make many observations, ask certain questions about the process,
and carry out a continuous analysis of the data to be able to interpret them. The ultimate goal
of this entire process was to be able to have a solid comprehension of the research process and
to approach the research with flexibility and impartiality (Rowley, 2002). The execution of a
complete case study, and the data collection, depends upon the skill of the researcher. As this
was a single case study, the data were collected from multiple sources, as suggested by Voss,
Tsikriktsis, & Frohlich (2002), and also to minimize the risk of misjudging some circumstances
and overstating data which were easy to obtain, as suggested by Leonard-Barton (1990). The
objective, when using several methods to answer the main research question, is to provide a
thorough explanation of how firms can use design thinking in the service innovation process.
Turning now to the data collected, Eriksson & Kovalainen (2008) argue that the division
between ‘primary data’ and ‘secondary data’ relates to the slightly arbitrary division between
the researcher-designer and researcher-gathered data. In other words, the primary data are
the data collected by the researcher for a specific purpose, and the secondary data are the data
collected by the company for some other purpose (but being utilized by the researcher for
research purposes).
During the research process, case data have been gathered from multiple sources. Primary
data were collected from two separate rounds of semi-structured interviews, from active
observation in the empirical company, and from chats and meetings within the company.
Secondary data were collected in the form of emails and newsletters within the company.
Figure 15 describes the methods used throughout the data collection process and the timeline
during which data were gathered.
All the data were collected between January 2018 and July 2019.

Figure 15. Timeline of data collection
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The active observation and 15 semi-structured interviews were used as primary data collection
methods. Active observation entails the involvement of the researcher at company meetings
and the conducting of interviews that helped to answer the research question. The other
sources have been meetings and chats from January 2018 to July 2019. In total there were
more than 100 company meetings and around 122,000 words of company chats. Throughout
the process, active observational data were collected, along with company documents
(including more than 600 emails) and company newsletters (12 in total). Figure 16 details the
amount of primary and secondary data collected. The purpose of using several kinds of data is
to understand the service innovation process of the Salumedia Labs company.

Figure 16. Amount of data collected

Due to the overall focus on the process analysis of the company, the seven and eight key
informants-interviewees were all the employees involved in implementing the process of
change within the company. These key informants provided useful data and valuable
information, and also helped me to understand the relevance of other stakeholders outside the
company, who are key to the service innovation process. In the case study however, only
employees engaged in the Salumedia company transformation and who participated in the
eHealth company’s joint product development were interviewed as key informants.

3.5.4.3.1. Observation data and company meetings

The main objective of observation is the verification of the research phenomenon, and as such
it is preoccupied with avoiding and preventing errors in the observation that could alter the
perception of a phenomenon. In this sense, the observer is different from the ordinary witness,
since the latter does not try to reach a verdict, and for the witness there are many events that
go unnoticed. In his book, Popper Magee (1985) acknowledges, first of all, that a theory must
provide us with the answer to a problem that captivates us. Although, it must also be in the
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same line of previous research to go further. Observation can be used to verify the results of
the interviews (and the secondary data), or as a preparation for them. It is also another valuable
technique for collecting data that involves relationships.
The observational study is an advantageous method for collecting data and investigating the
meanings of human existence from an insider’s point of view (Jorgensen, 2015). According to
McKechnie, (2008), the observation in qualitative research method “is one of the oldest and
most fundamental research methods approaches. This approach involves collecting data using
one’s senses, especially looking and listening in a systematic and meaningful way” (p. 573). By
observing managerial or organizational activities in their natural environments, the
observer/researcher can achieve a deep understanding of the phenomenon, the complexity
and contrasts of the observed event (Carson, Gilmor, Perry, & Grönhaug, 2001).
There are different ranges of observation, from non-participation to full participation (Emerson,
Fretz & Shaw, 2001). The observer/researcher is a participant when to obtain the data they are
included in the group, fact or phenomenon observed, in order to obtain information ‘from
within’. Thus, the researcher participates in the daily life of the organization under study
(Becker & Geer, 1957). Participant observation is a field research method that facilitates the
investigator's immersion in in the life of the phenomena being studied. This research design
adopts an active participant perspective, where the researcher has been participating in the
service innovation process, and observing the challenges during the process.
Stake (1995) acclaims the use of direct observation admitting that “the most meaningful data
gathering methods are often observational both direct observation and learning from the
observations of others” (p.4).
Therefore, participant observation is a basic and primary instrument for the empirical
achievement of our objectives, and constitutes one of the important aspects of the scientific
method. Observation is considered to be a research technique to the extent that: 1. it serves
an already formulated research objective, 2. it is planned systematically (what is observed, how
and when?), 3. it is controlled and related to more general propositions instead of being
presented as a series of interesting curiosities, and 4. it is subject to validity and reliability
checks.
Likewise, the researcher may use the ‘participant as observer’ approach (Brannan & Oultram,
2012). Participant observation lets the investigator discover the explicit and tacit, or implicit,
language (which is not expressed or said, but is assumed or understood) from the
conversations. This includes body language, tone of voice, silences, and intonation. Non-verbal
communication is just as important as verbal communication and it includes body language,
facial expressions and ways of behaving (Eriksson & Kovalainen, 2008). In this thesis, I chose to
adopt an active and participant approach to data collection, in order to understand how firms
adopt a design thinking mindset in the process of service innovation.
Limitations on the part of the participant-observer often affect the more inclusive participant
observation methods, as well as, for instance, investigator bias, and influence on phenomena
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when the investigator is participating in the case, and the inability to interrupt the conversation
with the other participants as information unfolds, in order to clarify experiences or ask key
questions. Thus, the active participation of the researcher can influence the innovation process
if the researcher becomes a member of the context and participates in its culture and activities.
As a critical realist the researcher must realize that empirical observations can never be the
same as actual reality (Danermark, Ekström, Jakobson, & Karlsson, 2002).
Specifically, in this research, participant observation was concerned with the following:
I. The objective of the observation was to determine the significant aspects of the innovation
process, especially in the implementation of a design thinking approach.
II. Observing the techniques used, trigger mechanisms and interaction between participants
during the innovation process, paying special attention to the essential attributes of the
design thinking approach.
III. Ensuring that observation was totally controlled and linked to the research questions of the
thesis i.e. to identify the significant aspects of the design thinking approach for the
implementation of service innovation in eHealth companies.
IV. Observation, in research, is subject to validation and reliability checks through the iterative
and abductive examination of design thinking attributes proposed by Micheli et al., (2019).
The researcher deconstructed the design thinking attributes, analysed the evolution of the
innovation process, placed more focus on the challenges in the service innovation process,
and checked whether they are latent or not in Salumedia (Appendices B and C include raw
company meetings, observation data, Excel sheets, photos, and a sample of the activities
and meetings organized for the data collection).The observation was undertaken during two
periods of residence as a visiting research fellow at Salumedia (first in July 2018 and then
from September 2018 to October 2019) by attending strategic meetings and innovation
product development meetings, in addition to all meetings of the organization of change
management team (these Scrum8 meetings are extensively explained in chapter 4, section
4.5.3.4.) and meetings of the Marketing and Communication department of Salumedia.
Supplementary resources used for the observation during the investigation have included
files, noteworthy anecdotes, recordings, photographs, company chats (by WhatsApp) and
checklists of Scrum data.
As primary data, participant observation was used to gain a deep understanding of the activities
performed in the service innovation process, the firm’s values and beliefs, and its way of
working. Participant observation helps to gain understanding of the phenomenon being

8

“Scrum is a framework for developing, delivering, and sustaining complex products. It is essentially a
framework wherein people can address complex, adaptive problems. At the same time, they can deliver
products of the highest possible value in a productive and creative manner” (Scrum tutorial by Axosoft,
2016 p. 1). According to Barton (2009), "when Scrum extends beyond software development into the
organization, agile techniques, notably Scrum, provide a built-in service innovation process" (p. 1).
70

CHAPTER 3 - METHODOLOGY

studied, by establishing a rapport with the subjects under investigation in order to glean
sufficient good quality data for the study (Emerson, Fretz, & Shaw, 2001). Field notes for the
observation and observation data sheets were created. As a complement to the participant
observations, I participated in a company workshop and in all the meetings and chats facilitated
by the firm’s staff. These events focused on company/product strategy, marketing,
communication and commercial materials, and provided valuable insights of the integrated
generation of ideas and workers’ mindset (Thompson, 1967).
When observing and participating in the innovation development process meetings at
Salumedia, I kept research field notes of various kinds e.g. handwritten notes, pictures and
voice recordings.

3.5.4.3.2. Semi-structured interviews

The interviews were semi-structured and focused on phenomena such as interviewees’ views
concerning the service innovation process and its development. These interviews also allowed
me to discover what attributes of design thinking were implicit in the case study's service
innovation process, and the challenges that were encountered during the process. The semistructured interview consisted of a set of previously determined open questions, with extra
questions that arose during the dialogue in the interview: the purpose being to contribute new
knowledge based on understanding the life experiences they have for the interviewees
(DiCicco-Bloom, & Crabtree, 2006). The interview is a technique for collecting data from people
by asking questions and causing them to react verbally (Potter, 1996). Interviews can be done
in different ways, for instance, by phone or face-to-face, formal or informal, structured or
unstructured. The function of the researcher is to let the interview flow, thereby linking topics
that are relevant to the research. The interview guide can be found at Appendix A.
The use of semi-structured interviews for this research was advantageous in three respects.
First, it provided me with the possibility of probing for answers by asking the interviewees to
enlarge their responses. This allowed for the collection of rich and detailed data to provide the
research with a more complete picture. Second, it was preferred to conduct face-to-face
interviews or Skype interviews, because the research involves sensitive information. Third,
semi-structured interviews were carried out because the questions to be asked were complex,
open, and entirely focused on understanding the phenomenon. In some interviews, the order
of the questions was modified to enable the interviewee to explain more about the topic in a
relaxed and natural situation. This technique has been characterized as being both open and
deep. In other words, the interviewer is open to being guided by the response of the
interviewee, whilst also encouraging the interviewees to discuss their conceptions in depth and
to go beyond the phenomenon studied. This facilitated the stimulus for interviewees to move
beyond their knowledge of the company itself, regarding the interrelationships, key factors and
challenges that were established to generate the innovation process.
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The point of conducting qualitative interviews was to let each respondent tell their own story
of working in Salumedia. All interviews were conducted separately with a single member; some
in the participant’s office (at Salumedia) and others by Skype, with the interviews lasting
between 50 minutes and 3 hours. At the start, I explained that the objective of the research
was to understand how Salumedia worked during the development process of service
innovation and the importance of the different mindset during this process. Initially, semistructured interviews were conducted with all seven of the informants involved in the
innovation process of the company. The same semi-structured interview was then repeated
with the same informants after a period of approximately 6 months. An additional interview
was conducted, after a new executive professional joined the Salumedia team in May 2019,
bringing the total number of interviews to 15. The interviews lasted between 50 and 180
minutes, were conducted face-to-face and by Skype (for those interviewees who had been
relocated), and were audio-recorded and transcribed. Table 5 details all the appointments with
the interviewees.

Table 5. Appointment table with all the interviewees

Pseudonyms have been used to ensure the anonymity of respondents. The selected
interviewees in this case study are all the professionals involved in the Salumedia company: the
CEO, the Business Development Manager, Research and Development Manager, the Business
Development Advisor-Researcher, the Co-Founder & Digital Health Advisor, the Administration
and Finance Manager, the Communication Development Manager, the Software Program
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Developer, and the Executive Assistant. Topics varied slightly from informant to informant
dependent upon their specific areas of expertise. The details of the respondents, other than
their roles and firm affiliation, are omitted and anonymized, owing to confidentiality issues.
Since the case study is within a small company, the selection of interviewees who conducted
the interviews was bounded. Thirteen interviews were conducted in Spanish and two in English.
Five of the interviews were held by Skype and ten were face-to-face. All interviews were
recorded and manually transcribed, verbatim, for later analysis.
The semi-structured interviews provided data from both before and after the innovation
process. The comparison of the attributes of design thinking analysis, before and after the
innovation process, provided relevant inputs concerning the continuous movement in the
development of innovation, as the company changed from demand-driven service
development to independent service innovation, and design thinking evolved accordingly.

3.5.4.3.3. Secondary data

Secondary data has “the benefit of reducing researcher reflexivity and bias” (Yin, 2018 p. 149).
In conjunction with observation and interviews, secondary data obtained from the firm plays
an important role in this thesis. In this research, the secondary data include both raw data and
company reports, such as company newsletters, as well as e-mails exchanged between
company informants and the researcher. In this qualitative research, the relative flexibility of
the research design and the data collected offer interesting insights covering the studied
phenomena, service innovation and design thinking.
Secondary data reduces the time required for data collection, allowing more time to be spent
on analysis. The sources of secondary data have, on one hand, contributed with additional
insights that could be triangulated with data collected through interviews and observations. On
the other hand, these sources have also, although to a limited degree, contributed with new
understanding of the organizing and coordination of product development activities by the
collaborating stakeholders.
As secondary data, company documents, such as emails, and firm-newsletters were collected
routinely. These were selected and used for triangulation purposes to test assumptions made
during the analysis process.

3.5.4.3.4. Transcriptions of data

Every interview has been recorded on a smartphone (by Apple phone recording application)
and transcribed verbatim. The participants signed an informed consent form and were
adequately informed before any recorded action was taken, such as for field notes, recordings,
photos, and other material of interest for the research. When starting an interview, whether
face-to-face or by Skype, informants were asked to accept my recording and to complete the
73

CHAPTER 3 - METHODOLOGY

declaration of informed consent for data collection (a standard declaration of the CATCH
project). Every informant accepted both documents.
All the interviews and observations were transcribed by myself. Working with transcriptions
has provided a first step in the analysis of the collected data. Afterwards, I read the
transcriptions whilst listening to the taped interviews or observations to correct potential
misunderstandings. Reflexive thoughts documented during the observation were carried out,
and always from an abductive point of view, referring to theoretical and empirical analysis.
The taking of field notes is not without limitations, and these depend exclusively on the ability
of the researcher, such as writing fast enough, or collecting the appropriate data. To overcome
this limitation, Stake, (1995) proposes that the researcher should take specific notes and not
detailed accounts. It is more important to understand the meaning of the data than the detail
of the data. However, overcoming these limitations requires a lot of practice and experience
on the part of the researcher. Data was properly stored in backup copies.

3.6. Data analysis
The data analysis process used for this thesis builds upon Miles, Huberman, & Saldaña's (2014)
(Figure 17) methods for working with qualitative data in general, and Robson's, (2011) advice
on how to use these methods within a critical realism paradigm. The main principle behind this
approach is that the researcher should generate meaning from the data by organizing it
systematically.

Figure 17. Components of data analysis: interactive model of (Miles et al., 2014 p. 12)

The analysis is based on the use of multiple qualitative methodologies. Therefore, the methods
consist of semi-structured interviews, observations, company documents and archival data
allowing the study to provide a complete and holistic picture of the findings and the challenges
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of the case study. This case study fulfils the three elements of a qualitative method: describing,
understanding and explaining.
In this thesis, the three streams (data reduction, data display, and conclusion
drawing/verification) identified by Miles et al. (2014) have been followed. These streams are
intertwined before, during and after data collection to facilitate a cyclical and iterative analysis
process.
A critical realist researcher is often a 'disruptive researcher' because his research aims to
deconstruct existing thoughts (Crouch & Pearce, 2012). The lens of the critical realist researcher
gives a theoretical framework that recognises the influence of the individual’s position
throughout the research and analysis, thus reducing bias through its transparency.
A fundamental goal of critical realist analysis is to ‘dig’ into surface details to uncover hidden
issues or processes. The analysis of the hidden aspects has been carried out in a reflective way,
and based on the theory in order to develop new knowledge and guide the analysis of the new
hidden mechanisms. Critical realists comprehend that empirical data is only ‘the tip of the
iceberg’ and searching hidden mechanisms is key to unlocking complex structures that often
follow inertia or habit (Bergene, 2016). Thus, the main goal of the critical realist researcher is
to preserve transparency. For this reason, the data obtained are duly documented, in order to
later highlight the knowledge that opens up new approaches to interpretation. (Crouch &
Pearce, 2012).
As suggested by Eisenhardt (1989), I took notes regarding facts and reflections, in a field diary.
The field notes were systematically updated, and particularly when the data were still fresh in
my memory, as suggested by Emerson et al. (2001). During the data collection process, the
reflections recorded in the field diary were kept fresh and up-to-date at all times (Eisenhardt,
1989).
The collection and analysis of data from an exploratory investigation, such as this, requires an
abductive and iterative process, which allows the researcher to follow of new emerging
questions (Eisenhardt, 1989).
From the early data collection to the final writing up of the research, coding has been used to
organize and categorise data. “Coding is a deep reflection about, and thus deep analysis and
interpretation of, the data’s meanings” (Miles et al., 2014 p. 72). The codes are used to retrieve
and organize the pieces of text. At the organizational level, a system is needed to categorize
these different pieces of text, so that the researcher can quickly find, extract and group
together the segments related to a research question, hypothesis, construct or particular topic.
The grouping and unfolding of condensed pieces provide the basis for conclusions. The coding
has been undertaken in keeping with Gioia, Corley, & Hamilton's, (2012) guidelines; first
creating several first order codes and then combining them into overall themes.
The codes used are labels that allow units of meaning to be assigned to the descriptive
information compiled during the research. That is, they are mnemonic resources used to
75

CHAPTER 3 - METHODOLOGY

identify or mark specific topics in a text. The purpose of the codification research is integrating
information and relates the categories or clusters obtained in the previous step, with each
other and with the theoretical foundations of the research. The coding process fragments the
transcripts into separate clusters of topics, concepts, events or states. Coding forces the
researcher to see every detail, every textual quote, and to determine what it brings to the
analysis. Once the researcher has found those individual concepts and topics, they must be
related to each other in order to present an integrated explanation.
The data analysis followed an iterative process and the ideas that emerged were checked with
the previous existing research literature (Dubois & Gadde, 2002). The analysis of qualitative
data has been arduous, but interesting, because I have discovered many topics and concepts
within both the data collected and the research topic. As my analysis of the data progressed,
new ideas were woven together to provide a broader understanding of theoretical and practical
relevance, which is what guides this thesis.
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4.1. Introduction
This chapter focuses on the empirical context upon which the study is based. As explained in
the methodology, the vehicle for the collection of data is the firm Salumedia Labs, which
operates in the eHealth market. I start by explaining what eHealth is, why eHealth has become
important and how the eHealth situation affects the object of this research i.e. how the
characteristics of the eHealth market today are a key factor in accelerating the role of design
thinking in service innovation research). Following this, I set out Salumedia’s project history,
focusing on the embedded units of the case. Finally, I describe Salumedia’s innovation tool
history, in order to explain why Salumedia could benefit from a more structured, systematic,
and explorative approach, such as can be attained through design thinking.
In this thesis, service innovation is understood, empirically, as being eHealth interventions or
solutions that play a substantial role in shaping and transforming today’s health sector (Catwell
& Sheikh, 2009; Jung & Padman, 2015; Nittas, 2020). International interest in the eHealth area
has grown considerably during the last decade, particularly with the European Union’s ‘Europe
2020’ strategy, and most recently with the SARS-CoV-2 (COVID-19) pandemic situation.
The role of design in eHealth interventions needs to be optimised and it is, therefore, necessary
to understand how and why the characteristics of the design can affect the processes and
results of the intervention. Additionally, research is needed to determine the optimal
implementation of design and how to measure each design characteristic, or determine how
much design is appropriate in an eHealth intervention (Morrison, Yardley, Powell, & Michie,
2012). eHealth brings numerous benefits that are supported in the research literature, such as
a higher quality of patient care, improved operational efficiency in the system, and a positive
return on investments made (Grieger, Cohen, & Krusch, 2007; Nittas, 2020; Schade, Sullivan,
de Lusignan, & Madeley, 2006). In addition, “the eHealth needs to be designed in close
collaboration with health care providers so that it truly assists their medical practice” (Li, TalaeiKhoei, Seale, Ray, & MacIntyre, 2013 p.13).

4.2. What is eHealth?
eHealth has received increasing academic interest from a variety of disciplines: medical, public
health, technological, and business (Chen et al., 2014). eHealth is a digital revolution of
traditional healthcare that uses technology for the purpose of enhancing the efficiency of
healthcare delivery, to help healthcare professionals and patients handle diseases and
associated risks, and above all recommend and promote wellbeing and health.
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One definition that incorporates these various ideas defines eHealth as:
“[…] an emerging field of medical informatics, referring to the organisation and
delivery of health services and information using the Internet and related
technologies. In a broader sense, the term characterises not only a technical
development, but also a new way of working, an attitude, and a commitment for
networked, global thinking, to improve healthcare locally, regionally and worldwide
by using information and communication technology (ICT)” (from Gunter Eysenbach,
2001 p. 1, Editor of Journal of Medical Internet Research).
Eysenbach states that the ‘e’ in eHealth means more than ‘Electronic’, it also means Efficiency,
Enhancing quality of care, Evidence based, Empowerment of users and patients,
Encouragement of a new reciprocal collaboration between the patient and health professional,
Education of physicians through online sources and patients, Enabling information exchange
and communication, Extending the health care beyond its established boundaries, Ethics, and
Equity (Eysenbach, 2001).
Catwell & Sheikh (2009) believe that eHealth technologies may be suitable for achieving
numerous aims and may all have diverse target patient groups, and Pagliari (2007) argues that
design research is important for ensuring that new eHealth technologies are adopted and
effective.

4.3. Why has eHealth become important?
The main objective of health technology is to ensure a substantial improvement in the quality
of life and health of people. In this respect, the EU Task Force on eHealth (2012) announced
that ‘eHealth’ has become an indispensable term (neologism) widely used by healthcare
innovators in the last twenty years (Oh, Rizo, Enkin, & Jadad, 2005). An important aspect of the
EU’s 2020 vision and the implementation of IT solutions, such as eHealth, is that they are
radically revolutionising and improving healthcare services (EU Task Force on eHealth, 2012;
Miller, 2014), especially through taking advantage of the potential of ICT (Information and
Communication Technology), which are technology-driven systems that enhance the quality,
wellbeing, and efficiency of healthcare setting (Miller, 2014).
Over the last decade, with globalisation processes and transformational developments in ICTs,
there has been an increased focus on service across socio-economic sectors. Whilst ICT is not
a strategic resource itself, it is a widely accessible resource, freely available in the market,
valuable, difficult to imitate and non-substitutable. This has created new opportunities for
service innovation (Barrett et al, 2015), because service innovation is regarded as an effective
means of offering a sustained competitive advantage for the firm and real value for the users
of services in innovation (Durst et al, 2015). Among the benefits that can be accrued from ICT,
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it is possible to highlight reduced business costs, improved productivity and stronger growth
possibilities. Moreover, the incorporation and implementation of ICT by firms can enhance
business collaboration and relationships, quality and dissemination of knowledge (BarbaSánchez, 2007; Nittas, 2020).
The strength of service innovation, drawing on ICT, is that it provides companies with the ability
to offer new solutions to current or emerging demands from people, businesses, and the public
sector (Volkova & Jākobsone, 2016). For more than a decade, researchers, managers, educators
and politicians have indicated that innovation is the key to our future (Buxton, 2005). This push
to innovate is a direct result of the more competitive, connected and dynamic world generated
by advanced technology. The advantages and benefits of eHealth, such as enhanced efficiency
and positive returns on investments, are increasingly well documented in research (Grieger et
al., 2007; Schade et al., 2006). In addition, the eHealth setting enables the prevention and
management of chronic diseases beyond traditional medical care and promotes behaviour
change in favour of health (Ahern, Kreslake, & Phalen, 2006).
The unexpected global pan epidemic caused by SARS-CoV-2 (COVID-19) has resulted in a rapid
acceleration of research in, and development of, eHealth solutions to improve patient tracking
for the remote management of chronic diseases, and to optimize the healthcare system, which
has become overloaded by the critical contagion situation. Whilst eHealth use has doubled
approximately every year for the past 10 years, only eight percent of people have used it
(OECD/EU, 2018). Less than two months after the first coronavirus case in Wuhan (Huang et
al., 2020), no one could have predicted the extraordinary growth that eHealth would
experience in a matter of weeks. Uncertainty is perhaps the most widely used word to define
this scenario.
Multidisciplinary work and clinical settings are implementing eHealth in an attempt to flatten
the coronavirus curve. Mobile applications have the capability necessary to bolster contact
tracing in attempting to contain and reverse the spread of COVID-19 (eHealth Network, 2020).
In commenting on the increased use of eHealth in the midst of a pandemic Vasileios Nittas, an
epidemiologist at the University of Zurich, states in the article called "When eHealth goes viral:
the strengths and weaknesses of health tech during COVID-19" (April, 7th 2020) that: "Digital
solutions, such as telemedicine and online crowdsourced health monitoring, are quickly shifting
from a previously slow adoption path to a record pace of uptake" (Nittas, 2020 p. 3). However,
many of these technology-driven solutions, such as telemedicine and disease monitoring, are
only likely to reach their full potential after some of the remaining and immediate necessities
of the healthcare system have been addressed. In a recent publication (August 7th 2020), as
Budd et al., (2020) state “digital technologies are being harnessed to support the public-health
response to COVID-19 worldwide, including population surveillance, case identification, contact
tracing and evaluation of interventions on the basis of mobility data and communication with
the public” (p. 1183).
In the USA, the White House Office of Science and Technology Policy issued a call to action for
technology firms to help the scientific community by responding to high-priority research
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questions in relation with COVID-19 (The White House, 2020). Furthermore, the European
Commission created the European Research Area Corona platform; a one-stop-shop providing
comprehensive information about funding in health innovation and technology opportunities
concerning COVID-19 at European Union and national level (European Commission, 2020). At
the global level, the World Health Organization (WHO) published a responsibility and a call to
action for global collaboration to speed up new COVID-19 health digital technologies (WHO,
2020).
There are many examples of the rapid implementation of eHealth, including telemedicine,
diagnostics or patient follow-up. In the USA KinsaHealth (a firm that uses thermometers
connected to the Internet) has made ‘smart’ thermometers available for people to monitor
fever at home, while investigators at the University of Massachusetts Amherst are developing
FluSense, an artificial intelligence device that can analyse cough sounds to analyse the possible
spread of viral respiratory diseases. In Israel, the Sheba Medical Center has been monitoring
chronic disease patients remotely, and the Chinese Academy of Information and
Communications Technology published a comprehensive report on the use of big data, AI
(artificial intelligence) and mobile applications, with more than 100 Chinese companies
responding to the pandemic (Statucki, Howard, & Ackerman, 2020). Budd et al.'s, (2020)
research published in Nature Medicine makes a good worldwide compilation of eHealth
solutions for public-health in answer to COVID-19, where it concludes that “the COVID-19
pandemic is ongoing, and it is too early to fully quantify the added value of digital technologies
to the pandemic response. While digital technologies offer tools for supporting a pandemic
response, they are not a silver bullet” (p. 1189). Future profitability and sustainability will
require different approaches in health systems, such as, there is a need to build "digital online
care pathways that link rapid and widespread testing with digital symptom checkers, contact
tracing, epidemiological intelligence and long-term clinical follow up" (Budd et al., 2020 p.
1189).
COVID-19 is creating fertile ground for service innovation, and currently, creative designers
cannot help but see opportunities for improvement. “There is a new willingness to embrace
digital channels, to consider fundamental product and service innovation, and an acceptance
that we will need to serve a changed consumer now” (Cinman, 2020 p. 2). In the light of the
focus of this thesis, it is tempting to ask: if we approach the crisis caused by the COVID-19
pandemic as a global design problem, could we find innovative practices by applying design
thinking, and human-centred design that is essential to reduce daily uncertainties and lessen
the confusion and strain associated with the most imminent problems?
When offering solutions to complex problems in uncertain environments, there are four
conditions to consider when deciding to use design thinking: 1. A high degree of uncertainty,
because it is a situation in which the probability of occurrence and the degree of impact are
unknown. 2. When it is complex, which means that it has interdependent and dynamically
moving parts, and therefore cannot be modelled using links between causes and effects; hence,
making it difficult to know where to start. 3. There is a poorly defined problem, because it lacks

83

CHAPTER 4 - THE EMPIRICAL CONTEXT: EHEALTH & THE FIRM

data and what exists is not organized and well framed. 4. Finally yet importantly, when it must
be human-driven from a human-centric point of view.
The COVID-19 situation has all the characteristics required for the application of design
thinking. There are similarities between dealing with the dilemmas faced in the global pandemic
and the issues that have to be solved by service design. Both confront uncertainty during and
beyond the process thanks to the power of scenario-thinking to enhance decision-making. At
the intersection of the innovator's mindset and creative thinking, we might search for ways to
help the world manage and handle these issues. By leveraging the most recent technology, we
could utilise a design thinking approach, with its inherent innovative abduction, to centre on a
specific issue, promote numerous service-solutions, raise prototypes, and acquire quick
feedback.

4.4. How the eHealth situation affects the object of this thesis?
In this section, I explain my perception of how the current situation affects the health market,
and how that market relates to the object of study within this thesis.
Currently, there are four correlated situations in the healthcare market. 1. The health market
is organized into silos, which has consequences and effects on the development of Business
eHealth 2. There is a need to build bridges to create value for the different silos in the market
3. There is a search for an approach and tools to facilitate the understanding of, and
cooperation between, these silos and advance the implementation of IT solutions. The real
purpose of implementing service innovation is to offer co-creation value for the stakeholders
involved (who integrate the silos), and thus, for the market 4. We need to explore the
challenges of implementing service innovation in the Healthcare system.
Firstly, the health market is currently organized employing sealed silos or individual units. To
begin with, we have the clinical providers and healthcare professionals. Second come the policy
makers (governments and local authorities). The third group consists of the universities,
laboratories and consortiums responsible for generating scientific evidence in health. Fourthly,
the organizations of the third sector, such as charities and associations (the power9 and
pressure of professionalised patient associations are very important here) and finally, we have
pharmaceutical companies, start-ups or SMEs, insurance companies and investors.
Understanding of the different, and isolated, business logics within these silos “can help to
increase understanding of value creation and revenue mechanisms” (Mettler & Eurich, 2012 p.
77). Moreover, most stakeholders strongly favour the introduction of greater coordination and
diligence in attempts at defining and integrating the field (Ahern et al., 2006).Every organization
9

Author’s note: The power exercised is a ‘relative power’. The political phrase of enlightened despotism
has come to mind ‘everything for the people but without the people’. The same with the healthcare
system, ‘everything for the patient, but without taking them into account’ (at the level of participation
in political decisions, changes in the system, implementation of innovations, among others).
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within the health market has consequences for, and effects on, the development of business
eHealth.
Secondly, all of these silos are supposedly independent in the management of their resources,
although to generate service innovation it is vital to create bridges between them to facilitate
and accelerate further adoption of innovation, to create value for the innovation market, and
to perform practical commercialisation.
Thirdly, there is a search for approaches and tools to facilitate understanding and cooperation
between these silos and to advance the implementation of IT solutions. The standard
innovation deployment process is a trifecta (desirability, feasibility, and viability, as suggested
by Brown, 2009), i.e. a process with a desirable solution that the user really requires, a feasible
solution that builds on the strengths of the current management capabilities, and a viable
solution with a sustainable business model. The real purpose of implementing service
innovation is to offer value co-creation for the stakeholders involved, and thus, for the market.
Finally, exploration of the challenges faced in implementing innovation in the Healthcare
system is relevant. In the area of eHealth service innovation, many initiatives have been
launched in recent years, inspired by vast market opportunities. However, many of these
initiatives have not achieved expected success. New companies, such as Spotify, Uber and
Google, among others, give users chances to take part in service co-creation (Möller et al.,
2008), “which then enables them to develop service offerings that meet their customers' needs”
(Jouny-Rivier, Reynoso, & Edvardsson, 2017 p. 85 referring to Prahalad & Ramaswamy, 2004).
But what happens in the health market? What are the eHealth challenges that need to be
considered? In complex markets like eHealth, co-creating new solutions and services with
stakeholders can provide a competitive advantage (Jouny-Rivier et al., 2017) and we need to
explore the challenges of implementing innovation in eHealth.
eHealth, whether through the use of mobile applications or devices, contributes to a reduction
in spending and makes up for the shortages of medical personnel, two elements that were
noticeably damaged during the development of this COVID-19 pandemic. However, eHealth
also gives rise to several ethical and legal issues that, if not dealt with prior to the
implementation, could sabotage its success.
The treatment of large volumes of data poses technological, methodological, organizational,
security, quality and availability challenges. However, the greatest challenges are ethical, and
governance based. Among other issues, a change is involved in the health professional’s
relationship with the patient, the requirements for informed consent and the distribution of
responsibility e.g. a doctor educates a patient about the risks, benefits, and alternatives of a
given procedure or intervention. There are also concerns about patient privacy and data threats
in the digital age. With the healthcare industry taking a giant leap towards digitisation, hospital
chains, private laboratories and clinics, and healthcare providers are generating massive

85

CHAPTER 4 - THE EMPIRICAL CONTEXT: EHEALTH & THE FIRM

amounts of patient data. Regulations like HIPAA from the US10 and GDPR from Europe11 speak
extensively on these issues and every player within this area must comply with the guidelines
in order to continue operating.
Building new knowledge in the service innovation field is thus empirically important, because
service innovation is a vital way to boost eHealth initiatives and thus improve the quality of life
and health of citizens. It was already a priority within the European 2020 strategy (Miller, 2014)
and is now a priority as a result of the COVID-19 pandemic (Perez-Sust et al., 2020). Therefore,
now is the time to apply it empirically. It is for this reason, that this thesis argues that the
relationship management of the health silos, together with standardization of the design
process of service innovation are key pieces of the puzzle.

4.5. Salumedia Labs
The remainder of this section is an introduction to the case of Salumedia from an eHealth
business perspective. First, I present Salumedia’s project history (section 4.5.1.), focusing on
the embedded units of the single case (section 4.5.2.). This is followed by an explanation of
Salumedia’s innovation tools history i.e. what Salumedia has been doing and how they have
been struggling with the innovation process (section 4.5.3.), in order to explain why Salumedia
could benefit from a more structured, systematic, and explorative approach, which could be
provided by design thinking (section 4.5.4.).

4.5.1. Salumedia’s project history
Salumedia Labs is a Spanish company specialized in digital mobile solutions for the healthcare
sector. Salumedia provides innovative digital services and platforms for adherence therapy12
support and patient empowerment with a focus on R&D for different actors in the healthcare
domain e.g. patient associations, hospitals, and pharmaceutical companies. Salumedia has a

10

HIPPA (Health Insurance Portability and Accountability Act). Health Information Privacy from U.S.
Department of Health & Human Services https://www.hhs.gov/hipaa/index.html
11

GDPR (General Data Protection Regulation) is the strictest privacy and security law in the world.
Although it was drafted and passed by the European Union, it imposes obligations on organizations
anywhere, so long as they target or collect data related to people in the EU. The regulation was put into
effect on May 25th, 2018. https://gdpr.eu/what-is-gdpr/
12

Adherence therapy is "the degree to which a person's behaviour -taking the drug, following a diet, and
executing lifestyle changes, corresponds to the agreed recommendations of a health care provider."
(World Health Organization, 2004 p. 17). This is the version that merges the definitions of Haynes (1979)
and Rand (1993).
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team in computer engineering and research in the health sector with years of experience in
eHealth.
Salumedia began at the end of 2011 and was created by engineering students at the University
of Seville, as a spin-off. Its first objective was to respond to the growing needs of the market by
offering digital solutions for healthcare. Five partners, three of them Andalusians and two
foreigners, decided to create the company. In 2011, the company started its activity as a
strategic consultant in eHealth as a business activity intending to commercialise the expertise
of the founding professional partners. Salumedia began by developing customised digital
solutions, which they offered along with strategic consultancy activity in eHealth. In its first
years, Salumedia has both supported and been supported by Escuela de Pacientes de Andalucía,
launching its first mobile application for informing patients of breast cancer13.
Following this, Salumedia began to carry out an increasing number of international projects,
such as data visualization for global health surveys in schools conducted by the Pan American
Division of the WHO (World Health Organization), and training courses for medical students at
Stanford University. R&D based proposals and projects, which were focused on eHealth, and
put the new technologies at the disposal of health specialists, were generally highly valued by
companies in the pharmaceutical sector, who started using Salumedia’s services as a way of
gaining quicker access to the innovation. In other words, the pharmaceutical industry is not
noted for being agile in terms of innovation, therefore, it usually relies on SME firms that
already have the knowledge (R&D, eHealth, among others) to streamline the process of both.
By 2013, Salumedia was growing with new projects and their first deals with pharmaceutical
companies. Salumedia developed several applications, paying attention to verified and
scientific information. For this reason and others, such as ethics and safety, the Andalusian
Government granted Salumedia the AppSaludable14 label for two applications; Aula de Cancer
de Mama, developed for the Escuela de Pacientes of the Junta de Andalucía15, and Salud 2.0
entre profesionales, developed for Menarini Laboratories16 in Spain.
In 2014, Salumedia opted for health research and joined four European consortiums. The
company began to introduce various research projects as a business activity, such as
13

App store. Escuela de Pacientes: Aula de Cáncer de Mama.
https://play.google.com/store/apps/details?id=com.salumedia.escueladepacientes.aulacm
14

Distinctive AppSaludable is the first seal from Andalusian Health Quality Agency (Ministry of Health
and Families) that recognizes the quality and safety of health apps. It is a free badge and open to all
applications of public and private initiatives. http://www.calidadappsalud.com/distintivo/catalogo
15

Escuela de Pacientes is an organization made up of patients, caregivers, family members, associations
and citizens in general that participates in its training activities to learn and teach the best ways of caring,
both for others and for oneself. Health experts of Escuela de Pacientes detail the nature of each of the
chronic diseases, and it is financed by the Ministry of Health of the Junta de Andalucía.
https://escueladepacientes.es/
16

The Menarini Group is an Italian pharmaceutical company in the world, with a guarantee of
international quality. https://www.menarini.com/
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SmokeFreeBrain17 (2014), Chess18 (2015), Catch19 (2016) and Captain20 (2017). These research
projects focused on research and the development of eHealth innovations and were framed
within the strategic axes of the European Union and Salumedia. The role of Salumedia in these
projects is to be a company technology-engineering partner. In 2015, UCD (University College
Dublin) led the CHESS, an EU programme focused on understanding the adoption of Connected
Health solutions and practices. It was the biggest project in which Salumedia had ever engaged.
In 2016, Salumedia's goal was to focus on cancer prevention and management, which is why it
was also part of the CATCH Programme (the Programme of which this thesis is a part). With
SmokeFreeBrain, Salumedia has developed a technology to help smoking cessation that is being
tested in Virgen del Rocío Hospital in Seville and Taipei Medical University in Taiwan. In 2016,
Salumedia launched a smoking cessation app (DigiQuit) to be tested in clinical trials.
Salumedia’s commercial activity provides direct employment for six people and multiple
collaborators. Moreover, it acts as an eHealth research company and is attended by students
(usually Ph.D. students) from universities in Ireland, Norway, Denmark, Serbia, the Netherlands,
Portugal, and the United States. These research projects are being carried out in collaboration
with Andalusian clinics such as Oncoavanze, and pilot studies are expected to be carried out in
other areas of Spain as well as in the Nordic market (Finland) and the Middle East (Qatar). In
2017, Salumedia had partnerships with hospitals in Spain, Serbia, Ireland, and Taiwan.
In 2018, CATCH, CHESS, and Salumedia organized a one-week training event, the International
Workshop on Participatory Health Informatics for Ph.D. students. Whilst continuing to be a
research-based company, Salumedia focus their research on creating innovative products and
services.
Salumedia has constantly evolved since its creation in 2011 (see below figure 18).
While they continued with their initial activity (consulting), Salumedia progressed towards the
R&D project-oriented stage, with three clear purposes: to strengthen their R&D knowledge in
eHealth innovation, to internationalise the Salumedia network within eHealth research, and to
lay the research bases for the following stage i.e. to develop their own products based on
scientific evidence. As their European R&D projects progressed, it became possible to start
developing two innovation products based on R&D: DigiQuit Product (2017) and CamonPal
17

SmokeFreeBrain project aims to address the effectiveness of a multi-level variety of interventions
aiming at smoking cessation in high risk target groups. http://smokefreebrain.eu/
18

CHESS (Connected Health Early Stage Researcher Support System) is an EU programme focused on
understanding the adoption of Connected Health solutions and practices. http://chessitn.ucd.ie/
19

CATCH (Cancer: Activating Technology for Connected Health) is an EU programme for researching
Connected Health for cancer patients and understanding how technology can help cancer patients.
https://www.catchitn.eu/
20

CAPTAIN is an EU project that creates a smart personal coach for home. It uses technologies that
collect and analyse emotional, behavioural and physiological data in a non-invasive manner.
https://www.captain-eu.org
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Product (2018). These products are in constant evolution and in different phases of software
development, product design, and business model in terms of their commercialisation. In 2018,
Salumedia was shifting its orientation from purely R&D projects towards R&D based products.

Figure 18. The Salumedia Labs company evolution

Today, in 2020, Salumedia is in the process of building a partnership with an American company
to fully transform into a product-based Digital Therapeutics company for adherence support
and patient empowerment: a technology and R&D company aiming to offer digital solutions to
the health market. Further, the process of launching products got transformed and delayed
due to among other factors the strategic decision to incorporate several ISOs into the company
(ISO 27001 and ISO 13485) prior to commercialization to ensure the regulatory compliance.
The company decided to market its own products under the umbrella of a Digital Therapeutics
platform. It is a new therapeutic method that uses technology and focuses on the treatment of
chronic illness (Sverdlov, Dam, Hannesdottir, & Thornton-wells, 2018). The core knowledge is
based on consistent research in behavioural science, artificial intelligence, adherence support
via patient empowerment to treatments and healthy lifestyle recommendations, and
gamification (Figure 19).
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The case study focuses on the study of the service innovation process of Salumedia
company, an eHealth company.
Salumedia offers solutions, strategies and innovative products to different stakeholders in
the field of medical care, always with the goal of improving the quality of care and life of
patients, and with the special focus on supporting adherence to treatment in chronic
illness.
Salumedia highlights its international collaborations that promote multidisciplinary
synergies’. Thus, the core knowledge is based on consistent research:
a) behavioural science,
b) artificial intelligence, and
c) adherence support via patient empowerment in treatments and healthy lifestyle.
The combination of this research with technology provides innovative products for the
eHealth market.
Figure 19. The Salumedia Labs eHealth business platform (information adapted from
Salumedia’s resource)

Currently, the company continues to grow (from 4 professionals to 15) and focuses on creating
a Digital Therapeutics Platform, with different products for independent uses, but with all being
interconnected on the same platform.
Salumedia products that integrate this Digital Therapeutics platform are DigiQuit (a smoking
cessation digital solution) and CamonPal (rehabilitation of cancer patients). Several European
projects are also developing technological elements that are being integrated within the Digital
Therapeutics Platform, although, for now there are only prototype-products in the early stages.
These projects are developing parts of technological solutions for elderly patients with chronic
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diseases (Captain EU project), in early palliative care (InAdvance EU project), to provide a
learning-space and to raise awareness of breast cancer (Wasabi outsourcing EU project), and
awareness of mental health (Helena EU project) (at Appendix B, there is a Figure that explains
this information, the platform of Digital Therapeutics of Salumedia, and at Appendix C, there is
the Salumedia Labs Product Pipeline in Digital Therapeutics Platform).
The development of service innovation in any company is complex and performed within an
equally complex environment. On the one hand, Salumedia develops each innovative product
interdependently (using the same technology), but its commercial use is independent. On the
other hand, the overall development of each product is interconnected with the other products
or projects that are being developed. Salumedia’s final aim is to create a platform that
integrates all products, in which each one can function independently.
The following section focuses on the embedded units of the single case for a full understanding
of the complexity of the service innovation process in Salumedia.

4.5.2. Salumedia products and embedded units of the single case study
In this section, I present the projects-products that are the embedded units of the single case
study of this thesis. DigiQuit and CamonPal are the products to which more time and effort on
development are currently being dedicated. To these products, we should add the EU research
projects, which constitute the research base for current and future products, i.e. products in
the research phase, in the beta phase, and which will subsequently be complemented by the
platform that Salumedia is creating.
These products/projects are examples of the research challenges on which I focus in this thesis,
and thus provide relevant data for concentrating on the black box in the service innovation
process that is at the heart of the first paper. This black box is concerned with the uncertainty
and complexity in developing the service innovation process. The issues surrounding the service
innovation process and their fuzziness (uncertainly, complexity, and ambiguity) are intrinsically
intertwined; particularly in the first phase of the service innovation process (the fuzzy frontend). This phase is analysed in the third paper. There is a continuous search for design methods
that shed light on this fuzziness and which apply to the service innovation process, since the
objective per se of innovation is to create value for the customers and increase value for the
organization itself. In the second paper, an extensive Literature Review is undertaken that
illustrates the relevance of design thinking approaches in the service innovation process.
During the service innovation process there is a need to apply different tools to help organize
the service innovation process, and for the innovation team to develop certain skills in order to
integrate those tools into the process. Analysis of the process and the units of analysis are
crucial to discovering what the development challenges are, and what kind of design tool is
most appropriate.
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4.5.2.1. SmokeFreeBrain project – DigiQuit Product

DigiQuit is Salumedia's mobile solution for smoking cessation and is has been developed out of
the European research project SmokeFreeBrain. Following the R&D stage of the project,
Salumedia is looking for ways to monetize SmokeFreeBrain's R&D efforts (the DigiQuit product).
Computer-based systems for smoking cessation are clinically effective but require intensive
user input from questionnaires, which reduces engagement and consequently lessens impact.
SmokeFreeBrain consortium, including Salumedia, has overcome this problem by designing and
clinically testing a state-of-the-art, data-driven, Health Recommender System21 for smoking
cessation using proven behavioural change theories.
Smoking remains the most common preventable risk for developing many “diseases, including
lung cancer and chronic obstructive pulmonary disease” (Hors-fraile et al., 2018 p. 1). People
with these diseases represent a high cost for public healthcare systems, and their personal
quality of life is also severely affected. Despite efforts to find effective ways to quit smoking,
there is still room to improve smoking cessation rates. Among smokers, fifty per cent will
attempt to quit smoking with only a five to seven per cent rate of success, but this increases
with assistance (e.g. behavioural therapy, pharmacological treatment). Salumedia’s unique
data-driven solution was designed to support adherence and behavioural support among
patients being supported by pharmacological drugs (Carrasco-Hernández et al., 2019).
The value proposition of Salumedia's mobile solution for smoking cessation lies in its design to
support adherence to pharmacological treatments. The safety and efficacy of pharmacological
treatments, such as NRT (Nicotine Replacement Therapy) or varenicline, have been established.
However, due to problems with drug adherence (e.g., forgetting doses, stopping too early),
these treatments are more effective when coupled with behavioural therapy and education.
Salumedia’s business has been designed to complement pharmacies (the main providers of
smoking cessation pharmaceutical treatments), and smoking cessation services. Consequently,
the solution is not aiming to substitute smoking cessation services in healthcare systems, or
advice from pharmacies, but rather to complement their efficacy and reach. To achieve this,
the solution uses data-driven personalisation to support the unique needs of each smoker and
provide targeted support based on their preferences and pharmacological treatment.
Salumedia’s business approach is to conduct a pilot study to assess the feasibility of
commercialising the DigiQuit mobile app using a B2B business model; considering
pharmaceutical, pharmacies cooperatives, and insurance companies as direct customers. The
value proposition of DigiQuit is its design to support adherence to pharmacological treatments

21

“Health Recommender Systems are becoming a new wave of APT (Advanced Packaging Tool) health
information, as systems suggest the best data according to the patients’ needs. The main goals of health
recommender systems are to retrieve trusted health information from the Internet, to analyse which is
suitable for the user profile and select the best that can be recommended, to adapt their selection
methods according to the knowledge domain and to learn from the best recommendations.” (SánchezBocanegra, Sánchez-Laguna, & Sevillano, 2015 p. 131).
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for smoker patients/users (pharmacies) /clients (insurance, pharmaceutical companies). In this
pilot study, the pharmacies will act as distributors to the end-users, enhancing the role of the
pharmacist as a stakeholder to support health behavioural change. There is a growing interest
in offering services to support smokers trying to quit, and also for the business opportunities it
creates for the pharmacies and pharmaceutical companies involved. Preliminary talks with the
leader of a chain of 9,000 pharmacies, identified increased treatment adherence through the
adoption of the DigiQuit solution, as an opportunity for enhancing income and customer loyalty
to their pharmacies, as well as providing further opportunities for cross-selling. As such, this
project will help to quantify the profitability of the solution and identify the best monetization
strategy, using pharmacy shops as the channel for distribution.

4.5.2.2. Catch project - CamonPal Product

CamonPal is a customisable service for smartphones that offers physical activity coaching to
increase the quality of life for cancer patients. Physical activity is important in treating many
types of cancer, because physical activity has proven to improve both physiological and
psychological wellbeing.
It has been reported that patients with cancer face two kinds of symptoms: physiological and
psychological (Giunti, Giunta, Guisado-Fernandez, Bender, & Fernández-Luque, 2018;
Mullaney, Pettersson, Nyholm, & Stolterman, 2012; Patel, Moore, Blayney, & Milstein, 2014;
Ruland et al., 2013; Signorelli et al., 2019). Physiological symptoms vary, depending on the type
of cancer and treatment, but they include problems such as nausea, fatigue, diarrhoea, weight
change, and pain. Psychological symptoms are fatigue, depression, decreased self-confidence,
social withdrawal, etc. and in general, a decreased quality of life. Other common problems
include unmet supportive care and lack of information.
The CamonPal product aims to accompany breast and prostate cancer patients throughout
their illness journey. Physical activity, diet, physiotherapy, mental health and lymphedema are
the challenges that these patients face. CamonPal is a smartphone application that integrates
information and activities to provide improved quality of life to cancer patients. CamonPal
supports patient empowerment by providing information to patients about their cancer and
showing how patients can reach a better quality of life through lifestyle changes. The growing
amount of cancer survivors and patients with cancer going through various treatments is
creating new needs in the market that can be addressed through technology. The main needs
have been reported in various studies (Asensio-Cuesta et al., 2019; Giunti et al., 2018; Signorelli
et al., 2019) and they include unmet supportive care, distressing symptoms and adverse longterm consequences. Mobile phones are part of most people’s lives, the solutions through
eHealth can be designed to aid both patients and innovation professionals (Monteiro-Guerra
et al., 2020).
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We can see that the presentation of both embedded units of the single case and the service
innovation development in a company can be complex, just like the environment within which
they perform. The issues surrounding the service innovation process and its fuzziness
(uncertainly, complexity, ambiguity) are intrinsically entwined, and especially so in the first
phase of the service innovation process (the fuzzy front-end), which is the phase analysed in
the third paper.
The following section describes Salumedia’s innovation tool history and concludes by explaining
(in section 4.5.4) why Salumedia could benefit from a more structured, systematic, and
explorative approach, which can be achieved by the introduction of design thinking.

4.5.3. Salumedia’s innovation tool history
Salumedia’s service innovation process is influenced by the various business and marketing
activities within the company. In focusing on Salumedia’s innovation process, the links and
connections with activities and business projects become evident in the complexity that is
normal within an innovation process. The following paragraphs explain the process followed by
Salumedia through the tools used, and the reasons why it was decided to change tools during
the process. During the service innovation process, Salumedia needed to apply different tools
to help organize the activities or tasks to be carried out during the innovation process.
Observations, made during the different phases, explain how Salumedia has developed its use
of tools for assisting innovation processes (see Appendix D for observation data of the
innovation tool history of Salumedia). Five phases can be distinguished during the
development process of Salumedia’s service innovation (see Appendix E for a chronology of the
tools used, observation data). The phases are: 1. The preliminary situation and understanding
of the company’s issues 2. Organizing processes by department and employers through Asana
(an online tool) 3. Improving the process with the Scrum framework (adapting the Asana online
tool) 4. Continuing to improve the process with the Scrum framework on the office wall 5.
Refining the Scrum framework with Trello (another online tool for project management).

4.5.3.1. The preliminary situation. Understanding the company’s issues

In the case study conducted at Salumedia, the first issue observed (September 2017) was that
the employers were not clear as to what the company's global objectives were; specifically, in
respect of Salumedia’s mission, vision and global objectives for the near future. There was a
clear lack of communication between managers and employers, and paradoxically, the
managers were not aware of it. This issue continued for almost a year, because it was not
considered a priority.
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Another key initial observation was the repetition, or rejection, of relevant tasks within the
processes (September 2018). Processes were not standardised, there was no clear assignment
of task-management by department and employer, and tasks were widely dispersed, which
generated uncertainty, because no one knew what the others were doing. Each member of the
firm had different functions that were ill-defined, the work was performed individually, and
collaboration was only sought when there were deadlines to meet. There was no teamwork
and this generated confusion, uncertainty, disorganization, loss of time, dispersion, loss of
information, and repetition of tasks.
The first strategic decision initiated by the management team was to move the office into
the centre of Seville (July 2018). Previously, it was located on the periphery of Seville. The old
office was very small, isolated and housed only a small number of workplace-based employees,
since most employees worked online. The new office was located in a building within an
important business-centre, with a larger open space. This strategic decision was triggered by
the hiring of new workplace-based employees at Salumedia, and was very well received by all.
The organizational culture was determined by Salumedia’s participation in projects from the
European Union, and service innovation development was neglected. (September 2018). The
European projects spawned total economic dependency, and a constant awareness that not all
of their written proposals came to fruition. On the other hand, participation in European
projects did generate a high level of evidence-based skills in the field of eHealth across all
employees; one of Salumedia’s main areas of expertise.

4.5.3.2 Organizing processes by department and employers through Asana

Management first attempted to organize tasks (October 16, 2018) with the aid of the online
tool Asana22. Initially, it was delimited by departments or areas i.e. business model, fundraising,
marketing, product development, and a new start-up, however the topics were too broad and
employees got ‘lost’ in the app, because it was unclear what tasks they had to perform.
Therefore, they continued to work without collaboration and autonomously. To narrow it
down, two business areas were created: "BIZ development" and "IT development", but
employees only had access to the business area in which they worked. Each area (BIZ and IT)
held separate weekly meetings, but information was not exchanged between the groups.

22

Asana is a web and mobile application designed to improve team communication and collaboration.
It was developed by Facebook co-founder Dustin Moskovitz and the engineer Justin Rosenstein, who
had, among other things, improved the productivity of Facebook employees. Source:
https://asana.com/home
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Leadership staff outlined Salumedia 2019's clear mission, vision,
core values and goals and communicated (via email in
December 2018) this to the entire team. The leadership of the
company was administered remotely by the founder of the
company. The leadership team was coordinated by means of
individual telephone calls between the Salumedia CEO, CoFounder, CFO, and external US advisor. Later, the management
team (the CEO and CFO) communicated the decisions to
everyone employed in the company. The co-founder began to
insist that Salumedia was not a European Project company, but
an innovation development company, in the field of electronic
health services. Salumedia’s goal in participating in the
European projects was to have a scientific basis from which to
create technological products that meet the needs of patients:
especially in the field of adherence to treatment. The European
projects also aimed to expand the international network in the
scientific field of electronic/computer health science.
The Salumedia team continued to work with the Asana app for the distribution of tasks with
two specific groups of meetings: Strategy and Business23, and Innovation and product24. Then,
General Meetings were organized that both groups attended and which provided a summary.
All the employees who made up the two working groups complained that this system was not
operational, was uncomfortable and that interdependencies between Salumedia’s
departments, objectives and tasks to be carried out were not clear. In respect of the
management of the service innovation process, there was a lack of identification of ideas to be
developed, lack of project development and an unclear strategy for exploiting results.
The list of priority tasks was structured by people and departments so that everyone knew what
tasks they had to complete. With this new distribution, the tasks to be developed by each
employee were defined, both in Marketing-Business and IT. In this way, one went from working
individually to working in small teams. Many tasks were not completed, because they were
blocked by interdependencies between all of Salumedia’s employees, e.g. some activities or
tasks were related to each other. Refresher meetings were held weekly.
It should be noted that the data collected here are within the first phase of the service
innovation process, the fuzzy front-end, a phase with a very high degree of uncertainty,
complexity, and ambiguity.

23

Strategy and Business: included STR (strategy) - MKT (marketing) - FIN (finance) - PRO (development
of products).
24

Innovation and product: included IT (information technology) - PRO (technical product development)
- INN (innovation).
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This was the first attempt to use the Scrum framework25 (introduced below in section 4.5.3.3),
but without really knowing how it had to be implemented (the management staff had to take
a training course in order to implement the Scrum framework).
Once the Asana system was implemented, some positive and negative points occurred with the
implementation of the newly established work system. The positive points were: 1. focus on
product-service development, 2. Not multitasking and overlapping, and 3. Specific group
meetings (one from marketing and business (MKT-Business), and the other from technology
(IT).
At the same time, the negative points of the service innovation process were: 1. The process
was a big deal, complex, and top-down with little regard for existing processes, 2. There was a
lack of dialogue between internal employees, 3. Old processes persisted and unlearning was
slow and not encouraged, 4. Minor flaws threatened the natural development of innovation, 5.
The employer's frustrations were not taken into account, were not taken into account, 6.
Change was not in line with existing values or culture, 7. External stakeholders were not taken
into account during the development of service innovation, 8. Technology was not fully
supported 9. Conflicts and failures brought the process to a dead stop.

4.5.3.3. Improving the process with the Scrum framework (adapting the Asana)

For the purpose of aligning Salumedia’s efforts in product development, the management team
attended a specialized course on the Scrum framework application (week 11, in March 2019),
looking at the need to refine the service innovation development process. In order to focus on
the development of service innovation, Salumedia continued working with Asana (an online
tool) applying Scrum framework.
Scrum is a framework for developing, delivering, and sustaining complex solutions wherein
people can manage complex and adaptive issues (Schwaber & Sutherland, 2017). The Scrum
framework (an Agile Software Development) describes an incremental development strategy
process, based on the principles of the Agile Manifesto26. The Scrum framework effectively
implements Agile software development into organizations by providing simple, yet effective,
tools and techniques (Begel & Nagappan, 2007), which go beyond software. However, the
25

Scrum is a framework of agile software for developing, delivering, and sustaining complex solutions
wherein persons can manage complex and adaptive issues (Schwaber & Sutherland, 2017). This
framework, created in 1993 by Jeff Sutherland and presented in 1995 by Ken Schwaber at OOPSLA'95
(Object-Oriented Programming, Systems, Languages & Applications), describes an incremental
development strategy process, based on the principles of the Manifesto Agile (Schwaber, 2004) (see the
20
footnote to read the main principles of Manifesto for Agile Software Development).
26

The main principles of Memorandum for Agile Software Development are focused on “A. individuals
and interactions (over processes and tools), B. working software (over comprehensive documentation),
C. customer collaboration (over contract negotiation), and D. responding to change (over following a
plan)” (Beck et al., 2001 p. 1).
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Scrum framework’s success, and its origins in software project management, mean that the
language it uses is software based.
Nevertheless, when considering the Scrum framework in a business setting, Barton (2009)
concludes that when firms adopt Scrum, service innovation in the manner of value creation is
an intrinsic by-product. According to Barton (2009), "when Scrum extends beyond software
development into the organization, Agile Software Development, notably Scrum, provides a
built-in service innovation process" (p. 1). The objective of Scrum meetings in Salumedia is to
improve teamwork efficiency by guaranteeing that the Product Backlog is viewable and
transparent to all, is aligned with short-term goals, and by ensuring that the team has the
requisite comprehension of the items in the Product Backlog.
The Scrum framework consists of roles, artefacts and events (Figure 20). There are three kinds
of roles in the development of the Scrum framework: 1. the Scrum/Sprint Master, who is the
facilitator/ referee, 2. the Product Owner, who is the prioritiser (the product father) and 3. the
Scrum Team, all the employees (and stakeholders) involved in the development of service
innovation. The functions of the Scrum Master are to be a servant leader, monitoring and
tracking, reporting and communicating, process check master, quality master, resolving
impediments and conflicts, shielding the team and performance feedback. The functions of the
Product Owner are the management of the Backlog, coordination with the Scrum Master,
analysis of the product vision, and coordinating the development team. The functions of the
Development Team are to manage the Sprint Backlog, be accountable for delivering the
committed tasks, to participate in Sprint meetings, and be accountable for completing the
maximum number of tasks in the Sprint review.

Figure 20. Graphical view of how Scrum Framework is implemented at the team level
(source from Schwaber & Sutherland, 2017)
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The Scrum artefacts consist of the Product Backlog, the Sprint Backlog, and the Product
Increment. The Product Backlog is simply a set of lists where tasks are located and then
relocated as they are completed. In other words, “an ordered list of everything that is known to
be needed in the product. It is the single source of requirements for any changes to be made to
the product. The Product Owner is responsible for the Product Backlog, including its content,
availability, and ordering” (Schwaber & Sutherland, 2017 p. 15). The Sprint Backlog is “the set
of Product Backlog items selected for the Sprint, plus a plan for delivering the product Increment
and realizing the Sprint Goal” (Schwaber & Sutherland, 2017 p. 16). The Product Increment “is
the sum of all the Product Backlog items completed during a Sprint and the value of the
increments of all previous Sprints” (Schwaber & Sutherland, 201 p. 17). Figure 20 provides a
graphical view of how Scrum framework is implemented at the team level within an
organization.
To apply the Scrum framework, it is necessary to understand Scrum Events. Scrum events
create regularity and reduce the need for supplemental meetings. There is a fixed and
maximum start and end duration for each event. Scrum events are planned to foster
transparency and constructive criticism. As described in the Scrum Guide by Schwaber &
Sutherland (2017) , a Sprint is “a time-box of one month or less during which a ‘Done’, useable,
and potentially releasable product increment is created. Sprints have consistent durations
throughout a development effort. A new Sprint starts immediately after the conclusion of the
previous Sprint” (p. 9). According to Schwaber & Sutherland (2017) “the work to be performed
in the Sprint is planned at the Sprint Planning. This plan is created by the collaborative work of
the entire Scrum Team” (p. 10). Sprints comprise different Scrum events, such as Sprint
Planning, Daily Scrums, Sprint Review, and Sprint Retrospective. It is done every two weeks.
Each event within the Sprint consists of:
•

•

•

Daily Scrum: “a 15-minute time-boxed event for the Development Team. The Daily Scrum is
held every day of the Sprint. At it, the Development Team plans work for the next 24 hours.
This optimizes team collaboration and performance by inspecting the work since the last
Daily Scrum and forecasting upcoming Sprint work. The Daily Scrum is held at the same
time and place each day to reduce complexity” (Schwaber & Sutherland, 2017 p. 12).
Sprint Review: where the Scrum Team checks all the tasks done, still in to do, in progress
or ongoing tasks. The review “is held at the end of the Sprint to inspect the Increment and
adapt the Product Backlog if needed” (Schwaber & Sutherland, 2017 p.13).
Sprint Retrospective: used to analyse and learn from past sprints (e.g. to detect overestimation, identify conflicts). This, “is an opportunity for the Scrum Team to inspect itself
and create a plan for improvements to be enacted during the next Sprint” (Schwaber &
Sutherland, 2017 p. 13).

In terms of the time-consumed in implementing Scrum, 2 weeks amounts to less than 3h and
30 min for each person (Sprint planning < 1h, Sprint stand-ups < 15 min (per 4 times), Sprint
retrospective < 30 min, and Sprint review < 1h).
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The Product Backlog is organized as follows: Ready to start, To do, In progress, Done, or
Ongoing tasks. ‘Ready to start’ is about ensuring that all information for completing the task is
clear (the sequence of the tasks is based on priority); ‘To do’ is relates to the tasks are going to
be done during the current week, but have not yet been started; ‘In progress’ concerns the
tasks in progress, which will be finished in the current week, and which have previously been
in the To Do or Ongoing Tasks category; ‘Done’ is about the tasks completed in the current
week; and ‘Ongoing tasks’ relates to the ongoing tasks which will not be finished this week (as
illustrated in Figure 21 below).

Figure 21. The instruction of every column of the Scrum with Asana online tool
(source from Salumedia Labs)

Once the Scrum Framework was implemented, positive and negative points related to applying
the Scrum to the service innovation process were observed. The positive points were: 1. Making
an effort to build teamwork and to better organise, 2. Keeping intense discussions for outside
the Scrum meetings. Additionally, the Scrum team identified some aspects that needed to be
initiated, such as 1. Estimating the effort in terms of the time required for each task, and
including the number of hours per person per sprint, 2. Clarifying the methodology with team
members, sprint naming and objective setting, 3. Specifying, subdividing, defining, and detailing
tasks better, 4. Taking an holistic view of everything (not just the detail), 5. Making file
organization clearer, 7. Ensuring that tasks are understood, 8. Defining the expected outcome
and purpose, 9. Defining a protocol for modifying the task, 10. Raising one’s hand if you think
a task may not be completed on time.
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The negative points of applying Scrum to the service innovation process, in conjunction with
the Asana tool were that: 1.It was impossible to know the task history, since in the Asana app
it was impossible to search for the history of the tasks, 2. The Scrum team were unable to track
tasks that have interdependencies, 3. There was still the problem of working individually on
tasks and having to coordinate the tasks performed by each person, 4. There was a lack of
coordination within the multidisciplinary team; there was no room for creativity and the
generation of new ideas, and 5. There was a biased view of the entire product development
process. Additionally, the Scrum team identified some issues that need to be stopped, such as
1. Using more time than allocated, 2. Modifying the tasks to add more things in the same sprint,
4. the person leading the meeting should not take the notes, 5. Many tasks allocated to few
people.

4.5.3.4. Continue improving the process with the Scrum framework on the office wall

For the reasons presented above, the Salumedia team
decided to perform the Scrum physically; placing ‘post-it’
notes on the office wall (week 11, March 2019); with the
colour of each post-it identifying the theme to which it
belonged.
There were many difficulties with undertaking the Scrum
framework development on the office wall system in the
office. The paper wall approach presented a different
and ‘more biased’ view of the product development
process when applying the Scrum framework. The main
reason was because half the team worked online and
could not access the physical board. This meant that the
employees working online, and that had no physical wall,
could not see the tasks they had been assigned to, and
they could not keep track of tasks that had interdependencies.
Moreover, some problems remained that were not solved with this system, e.g. there was still
the problem of working individually on tasks, there was still a biased view of the entire product
development process and there were difficulties in being able to finalize Marketing and
Business tasks. There were other more basic problems, such as it was impossible to know the
task’s history and because the user stories and the tasks were written by hand they were not
always understood due to the handwriting.
This system was only implemented for one month, and after two weeks the problems were
already apparent. The following two weeks were used to find a viable alternative that would
solve the problems for the entire team.
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4.5.3.5. Refining Scrum framework with Trello (another online tool for project management)

Given the problems described above, it was decided to carry out the Scrum through Trello,
another online application (a suggestion from one of Salumedia’s in-house Software Program
Developers) (week 19, 4th May 2019). The advantages of the Trello27 method by online
application are that: all the team had access to the Backlog (from IT and MKT-BUSINESS); the
User-Story is created according to the Salumedia objectives. Based on the User-Story, tasks are
created (which can be done in hours or in 1 day); each User-Story is assigned to a product (by
colours); and in each User-Story and Task, the employee performing it is assigned, and the
interdependencies identified.
From May 2019 until today, this tool (the Scrum framework utilising the Trello online tool) has
been used to organize activities and tasks within the service innovation process at Salumedia.
It should be noted that the data collected are within the first phase of the service innovation
process i.e. the fuzzy front-end: a phase with a very high level of uncertainty, complexity, and
ambiguity.

4.5.4. Reflections on Salumedia’s innovation tool history
Salumedia’s search for management tools in the service innovation process has been
continuous. It took two years to create a working system that would focus on developing a new
product that would add value to the user and achieve the company's objectives. The continuous
learning, constant iterations, and search for a truly operational tool have been significant in the
service innovation process.
The process followed has been one of trial and error, with little structure, and with constant
changes. Important internal and external issues related to the development of service
innovation have been observed. From an internal point of view, there is constant adaptation to
new tools by the team, which implies an ongoing process of learning and adoption, in addition
to managing the uncertainty that the situation creates. From an external point of view, there
has been difficulty in integrating external knowledge during the process, since the tools and the
process were not mature.
Throughout the process there have been new situations to face, where it has been important
to understand the context and to adapt by providing continuous learning. Continuous learning
27

Trello is a project management software (an online application) with web interface and client, for iOS
and Android, used for organizing projects. Trello is a virtual and versatile board and can be utilised for
any kind of task that needs the organizing of information. Trello uses the kanban system (Japanese word
that means visual cards [kan means visual and ban card]. This technique was created at Toyota, and is
used to monitor the progress of work, in the context of a production line. Source:
https://trello.com/home
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throughout the organization has provided the entire team with the opportunity to improve
skills and talents. The agile incorporation of new ideas, skills and competences are increasingly
a strategic tool for achieving the competitiveness of the organization. Therefore, promoting
learning is crucial, since it allows the transformation of information into acquired knowledge,
which increases the effectiveness of the team, in addition to directing the process towards the
objective of innovation. In addition to having to cope with the technical and technological
capabilities inherent to the service innovation, the organization has had to deal with
management of the internal organization, and take into account that half of the team are
working remotely (increasingly common in current times).
During service innovation processes, the main purpose is to devise better processes for
managing uncertainty, complexity and ambiguity so that the innovation team can address
critical situations productively. In an uncertain, complex, and volatile environment, the business
world focus on innovation is heading towards an organization, and a business and company
model, in which asset control no longer prevails; but where the emphasis is on carefully
monitoring and influencing value within the eHealth ecosystem.
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5.1. Introduction
This chapter presents each of the three papers upon which the dissertation is based. Each paper
answers a specific research question, which contributes to answering the main research question.
Firstly, the storytelling of the research papers that form the body of the thesis is presented
followed by a short summary of each of the three papers to illustrate their connections (Figure
22). In subsequent chapters, each paper is presented in full.

5.2. Storytelling of the research papers
The purpose of this thesis is: to combine and further develop existing theories on service
innovation, so as to generate new knowledge on how the use of design thinking in the service
innovation process happens, and to determine whether a design thinking mindset can support the
service innovation process. To better understand the relationship between service innovation and
design thinking, this thesis investigates service innovation processes and discovers how and why
design thinking can help in this process. It is given that design thinking is a new phenomenon that
requires to be understood in innovation management.

Figure 22. Graphical illustration of the thesis based on papers
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I have allowed myself the license to present this chapter in the ‘narrative style of a story’.
Kleinsmann, Valkenburg, & Sluijs, (2017) advocate the use of storytelling for the benefits that it
brings, “use storytelling to communicate the value of an idea, […] as a way to implement an idea,
[…] and to justify the design proposal” (p. 37-38). Storytelling is a human activity and powerful
communication method for sharing experiences and explaining values and emotional experience
through vivid verbal and visual accounts. This makes it an effective tool to use during the design
process, also in a business context. As Beckman & Barry, (2009) state "storytelling is critical to the
development of organizations as well. Stories are the means by which knowledge is exchanged and
consolidated, and corporate cultures are developed and maintained [...] Stories are important to
the design process […] Customer and user stories inform the design process, while stories about
new possibilities inspire the process" (p. 152-159-160). According to Brown (2009), design thinking
tools such as sketching, prototyping and storytelling all speed up innovation in a business setting.

The narrative starts here, with the reasoning behind the study: Firstly, Innovation plays an
important role in business strategy, despite the fact that the process of developing a service
innovation can be difficult to manage. This is where the question arises: How does a technologydriven service innovation process evolve? (this is the first sub-question answered in the first
paper). Thus, finding out what the process of developing an innovation service is really like has
become of increasing interest in recent years, in both research and in business management.
Therefore, I have carried out an investigation and analysis of the service innovation process in
a technology-driven firm. Empirical version of the conceptual research model of the service
innovation process, devised by Johnson, Menor, Roth, & Chase (2000), has been applied.
Furthermore, the research opens up the black box of service innovation, by focusing on
interdependencies between activities and stakeholders involved in the process.
Service innovation processes that involve technology tend to have a very technical and
formalised development of the service innovation process and less opportunity for interaction
among stakeholders. To find a higher and better integration of stakeholders in the service
innovation development process, a design approach integrated in the process is required.
Moreover, when taking a look at service innovation processes, researchers have so far taken a
company-centric perspective. However, service innovation is centred on stakeholder value
creation and requires a multidisciplinary, holistic, and end-to-end approach to new service
design and development. It is surprising that the link between the two phenomena, service
innovation and design thinking, has not been investigated previously. Therefore, a second
investigation is appropriate, addressing the question: Why is design thinking approach relevant
in the service innovation process? (this is the second sub-question and is answered in the second
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paper). Thus, a systematic literature review has been carried out that creates the basis for
discussing the promising idea of combining service innovation and design thinking. A study
aimed at gaining better knowledge of this combination can provide a transparent process by
which we can obtain an overview of current and future knowledge in the theoretical research
field of service innovation. Thus, the aim, based on the concept of design thinking, is to make
it possible to gain more knowledge of how service innovation processes are developed, and of
the importance of value co-creation with diverse stakeholders.
A third reason is that the incorporation of design thinking within the early stages of the service
innovation process can facilitate the management of uncertainty, complexity, and ambiguity,
as well as solving the lack of a systematic method for generating ideas and creating the value
co-creation of the service innovation. However, this needs to be verified through further
empirical studies. Therefore, a third question arises: How can the challenges of the fuzzy frontend be understood through a design thinking mindset? (third sub-question, answered in the third
paper). The focus is on the fuzzy front-end of service innovation and enquires into whether the
fuzzy front end can benefit from the openness of mind and clarity provided by a design thinking
mindset, with the diffuse elements of the front-end taking advantage of design thinking
attributes. The third (and last) paper provides an anatomy of the difficult situation at the frontend with an empirical, qualitative, and single case study analysing the design thinking
attributes. The theoretical contribution is the provision of an understanding of the upstream,
and usually hidden, stages (the fuzzy front-end) of the service innovation process, helping to
prepare the ground for the application of design thinking, and contributing to a reduction of
the fuzziness during the early development stages.
As in any tale, the narrative of this thesis also has a moral and learning point that can be related
to research. There is a real need to develop a different vision of service innovation processes.
An iterative, systematized, and structured process is required, adapted to each service,
involving all stakeholders at the right time to create the authentic value of the services in
innovation, and helping to clarify the fuzzy elements of the specific service innovation. I dare
to define design thinking as a ‘swiss army knife’, for achieving a multitude of purposes in service
innovation. The research community must continue investigating, in order to systematize the
service innovation process through a design approach, such as design thinking. Design thinking
practice is a way to create solutions, think differently, solve problems, make right decisions,
devise strategies, and learn to use human design abilities in every phase of the development
and service innovation process. The application of a design thinking mindset can help structure,
systematize, and better organise the uncertainty, complexity, and ambiguous elements of the
service innovation process. The application of design thinking in the management setting
provides the company with the design approach needed in the service innovation processes,
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in order to capture the behavioural change in the supplier-customer and promote innovative
services.
A short summary of each of the papers is provided in the following sections and the complete
papers are presented in chapters 6, 7 and 8.

5.2.1. Summary of the first paper “Opening the technology-driven black box of service innovation
processes”
This paper focuses on the service innovation process. There is insufficient research, and empirical,
knowledge of the process of how service innovation processes can be understood and applied,
because they are difficult to grasp and manage. A qualitative and empirical case study has been
used to learn and understand about the service innovation process. Prior research in service
innovation’s (or new service development) models has shown that service innovation process is
an iterative process cycle, non-linear, and full of interdependencies.
The first paper presents an empirical study of the service innovation process, building on the
conceptual research-based model of Johnson, Menor, Roth, & Chase (2000). This thesis aims to
contribute to opening the black box of service innovation, by focusing on the interdependencies
between activities and stakeholders in the service innovation process. Service innovation
processes that involve technology tend to have a very technical and formalised development of
the service innovation process, and less opportunity for interaction among stakeholders. The
development of technology-driven services is high intensive and complex combined with a low
degree of stakeholder contact. Moreover, according to the findings, the interdependencies into
the service innovation process of the firm is influenced by enablers (organizational context, tools
and teams) and drivers (technology, stakeholders and systems). The most relevant driver was the
technology, and as an enabler the idea generation.
This paper contributes by highlighting the interdependencies between the activities to be carried
out and the stakeholders that participate in the process of developing a service. The stakeholders
become co-producers of the service innovation process itself, because the complexity of the
technology-driven service innovation process requires a high degree of interaction with
stakeholders during all stages. This is where the real value creation for both (company and
stakeholders) arises.
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5.2.2. Summary of the second paper “The promising route of combining the literature of service
innovation and design thinking”
The paper aims to investigate why design thinking approaches are relevant in the service
innovation process, in order to build research knowledge of the link between service innovation
and design thinking phenomena. This is accomplished by combining the literature of both research
fields. This theoretical combination makes it possible to understand the existing knowledge about
service innovation and whether design thinking can offer a value proposition in the development
of this service innovation.
Service innovation and design thinking are still young fields of research that require an in-depth
study of the terminology that has been used up to now. Thus, the first aim is to provide a clear
picture of the different terminologies used in both phenomena. The systematic literature review
is supplied to illustrate how service innovation and design thinking are currently combined. The
theories of service innovation and design thinking are reviewed, in order to try and understand
the significance of co-creation by the firm and stakeholders, based on previous research, and
whether that co-creation adds value to the service innovation process. Secondly, in the field of
design thinking there is a call for further investigation. Service design and service innovation are
important fields that need further exploration, development, and combining. This paper reveals
how design thinking can be integrated into service innovation practices and processes.
The findings are: First, for the service innovation process is beneficial obtaining structured
stakeholder information throughout the process. Second, it emphasizes the creation of value both
for the company and for the stakeholders. Third. a successful participation of the complex
collaborative networker ecosystem is required. As a consequence of the findings, design thinking
is the appropriate approach because it acts as a facilitator (between the organizations and the
stakeholders) in order to discover and produce the value of the service and co-create with the
stakeholders. Design thinking provide the necessary capabilities to the organizations that are in
the process of developing a service innovation process.
This research contributes to the existing literature in service innovation by emphasising value cocreation through design thinking approach during the service innovation process, bearing in mind
that value is generated through the whole service innovation process, in a complex and
collaborative networked ecosystem where the stakeholders are co-producers. Usually, the value
of the service in innovation is perceived by the users, but is created by many actors. A second
contribution to the field of service innovation lies in suggesting a design thinking approach within
business management: currently, research in service innovation and design thinking is both
dispersed and lacks integration (second paper).
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5.2.3. Summary of the third paper “Lighting up the fuzzy front-end of service innovation with a
design thinking mindset. A case study of an IT-based service firm”
Focusing on the fuzzy front-end phase of service innovation, the paper analyses the design
thinking attributes and relates them to the fuzzy character of the front-end (uncertainty,
complexity, and ambiguity). It provides an anatomy of the difficult situation (deployment of the
front-end) with an empirical, qualitative, and single case study analysing the design thinking
attributes. Furthermore, it suggests which priorities of design thinking mindset are needed when
addressing the challenges that must be confronted in the fuzzy front-end of service innovation.
The results of this investigation indicate that, whilst the principles of design thinking are known
and increasingly practiced in innovation management, integrating them into the service
innovation process can offer not only a systematic, more structured and organized process, but
also greater clarity by generating co-creation synergies that bring intrinsic value to service
innovation. A design thinking mindset can lead to success in the value creation proposition of
innovation, as well as shedding light on the fuzzy elements of the process.
The theoretical contribution is in emphasising the suitability of using design thinking attributes to
reduce the most hidden and fuzzy part of the service innovation process. The front-end is
characterised by being uncertain (a lack of information about all alternatives), complex
(interdisciplinary and multifunctional stakeholders are involved), and ambiguous (confusion and
lack of understanding). The paper highlights the importance of a design thinking mindset for the
fuzzy front-end, as it can be an agent for systematising, structuring and providing an exploratory
human-centred approach to the solving of service innovation problems, managing the large
amount of data that is gathered, and interacting with the interdisciplinary and multifunctional
stakeholders involved in the process.
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6.1. Abstract
Service innovation plays an important role in business strategy, but the process of service
innovation can be difficult to manage. Academics and managers have a growing interest in
understanding the service innovation process. Prior research has shown that service innovation
is an iterative process cycle, non-linear, and full of interdependencies, but there is still a need
to capture the ways in which firms are developing services. Prior research confirms that
technology offers a key organizational resource for service innovation, although the extent of
its effects is unknown. The question addressed in this paper is: How does a technology-driven
service innovation process evolve?
The enquiry builds on a single and embedded case design to shed light on the service innovation
process. A qualitative and empirical case study has been used to learn about the process
followed in the development of service innovation.
The study shows the significance of the interdependencies between the activities to be
performed and the stakeholders involved in the service innovation process. Moreover,
according to the findings, the interdependencies within the service innovation process of the
firm are influenced by enablers (organizational context, tools and teams) and drivers
(technology, stakeholders and systems). The key driver was the technology, and the key enabler
was idea generation.
This paper contributes to highlight the interdependencies between the activities to be carried
out and the stakeholders that participate in the process of developing a service. Service
innovation processes that involve technology tend to have a very technical and formalised
development, and less opportunity for interaction among stakeholders. The development of
technology-driven services is highly intensive and complex, combined with relatively low
intensity stakeholder contact.

Keywords. Design Thinking, eHealth, Interdependencies, New Service Development, Service
Innovation, Service innovation Process, Stakeholder.
Article Classification. Case study
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6.2. Introduction
Innovation is crucial in today’s world economy because it is society’s engine of renewal
(Dervojeda et al., 2014; Svengren et al., 2019) and a catalyst for the economic growth of the
service-product sector (Snyder, Witell, Gustafsson, Fombelle, & Kristensson 2016). Therefore,
it is necessary to examine how firms develop service innovation (Durst et al., 2015; Grawe et
al., 2009). The ability to innovate quickly has become one of the most important factors for
firms in gaining competitive advantage (Beckman & Barry, 2007; Brown, 2009; Martin, 2009;
O’Connor, 2008). A recognised challenge in the service innovation literature is understanding
the varying complexity, faced by firms, in the service innovation development process (Bruni et
al., 2019; Snyder et al., 2016). Therefore, one of the central research priorities in service
innovation research is, "to capture the ways in which companies are innovating services"
(Ostrom et al., 2010 p. 12).
Recent literature acknowledges that researchers see the innovation process as a black box
(Jäppinen, 2015 through Fagerberg, 2009). Planing (2017) called it a ‘vacuum’, understood as
an "uncharted space on the edges of current knowledge with nothing in it, yet the place where
the new ideas emerge quickly" (p. 6). To try to understand this black box or vacuum, this study
delves deeper into the development of the service innovation process.
According to prior research, the normal and established view of the service innovation process
has been that new services are created through linear development processes (Menor et al.,
2002). Only conceptually have academics argued against conceiving of the service innovation
process as a simple linear sequence of stages (Håkansson & Olsen, 2012; Vargo & Lusch, 2011).
Some discussions have been “inconclusive, thus additional research is needed to validate or
discredit the belief that new services happen as a result of intuition, flair, and luck” (Menor,
Tatikonda, & Sampson, 2002 p. 136 referring to Langeard, Reffiat, & Eiglier, 1986).
Current research confirms that successful service innovation “rarely emerge by mere
happenstance. Rather, they tend to be the outgrowth of an appropriately designed structure
and a carefully orchestrated process” (Scheuing & Johnson, 1989 p. 25). Rather, it should be
understood as an iterative process cycle (Johnson et al., 2000) and a “discontinuous process
marked by trial and error” (Bruni, Bonesso, & Gerli, 2019 p.1). Moreover, “previous literature
agrees on the fact that technology-driven innovations can facilitate differentiation of the
company’s offering in the service innovation process […], thus bringing new opportunity for
capturing value in highly competitive markets” (West et al., 2018 p. 1317)
Furthermore, the current process models downplay the importance of the activities to be
carried out and the interdependency between the stakeholders, who modulate these
technology-driven activities, in developing each phase of the service innovation process. The
focus has, instead, been confined to the conceptual research point of view, and little research
has concentrated on how firms themselves cope with the service innovation process. This study
aims to close the theoretical gap by adapting Johnson et al.'s (2000) theoretical service
innovation model, and examining what happens with activities and stakeholders involved in a
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service innovation process. The research question is: How does a technology-driven service
innovation process evolve?
The theoretical contribution aims to offer an empirical study of conceptual research, based on
Johnson et al.’s (2000) model of the service innovation process, and to open the black box by
focusing on the coordination activities between staff and stakeholders in the service innovation
process.

6.3. Theoretical Background
Most investigations into service innovation have focused on the development of successful
services (Carlborg et al., 2014) and defined service innovation from a process point of view
(Gallouj & Weinstein, 1997). In the service innovation literature, one of the key categories for
the success of a new service is the service innovation process (in addition to market, product,
and organization) (Alam, 2007; de Brentani, 1995; Edgett, 1994). Service innovation rarely
emerges by mere happenstance, but tends to “be the outgrowth of an appropriately designed
and carefully orchestrated process” (Scheuing & Johnson, 1989 p. 25). However, to date, little
research has focused on how firms cope with the service innovation process.
The service innovation process is like a black box (Jäppinen, 2015 through Fagerberg, 2009).
The black box of service innovation is inherent to the process of complexity, uncertainty, and
ambiguity (Bruni et al., 2019). On the one hand, it is complex because multiple stakeholders are
involved in the process, highlighting the need to deal with numerous interdependencies
between activities and stakeholder interests (Smith & Fischbacher, 2005). On the other hand,
it is uncertain because a single action or decision may lead to alternate consequences (Luotola
et al., 2017). In the early stages of service innovation development, uncertainty can be seen
through a process which is discontinuous (Bruni et al., 2019; Rubalcaba et al., 2010). The
intangible nature of service development through innovation, alongside the combination of the
firm’s knowledge and competencies with stakeholders' relationships, makes the service
innovation process complex and uncertain.
The service innovation process may occur in different ways (Durst et al., 2015a). One of the
primary research needs in the field of service innovation is to catch the ways in which firms
innovate services (Ostrom et al., 2010). Conceptually, it is agreed that the service innovation
process is not a simple linear sequence of stages (Håkansson & Olsen, 2012; Vargo & Lusch,
2008a), but rather an intermittent procedure developed through experimentation (Bruni et al.,
2019). In the following paragraphs, the different models of service innovation process are
explained.
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6.3.1. Service innovation processes
Several service innovation processes have been identified by different researchers (Alam, 2002;
Booz et al., 1982; Bowers, 1989; Bullinger et al., 2003; Cooper & Edgett, 1999; Edvardsson et
al., 2000; Johnson et al., 2000; Scheuing & Johnson, 1989a; Tax & Stuart, 1997), see Table 6. To
date, according to Fitzsimmons & Fitzsimmons (2008), service innovation models have
predominantly come from new product development models (e.g., Booz et al.’s, 1982 model).
As a result, “these service innovation processes describe a series of stages and associated
actions” (Yu, 2017 p. 26).
Authors

Year

Process

Booz, Allen,
& Hamilton

1982

New Product 7 stages 1. New product strategy
Development
development 2. Idea
generation 3. Screening and
evaluation 4. Business analysis
5. Development 6. Testing 7.
Commercialization

New product
development moving
beyond goods and
products, even while
the literature was still
mostly conceptual.

Bowers

1989

New Service 8 stages 1. Business Strategy 2. New
Development
service strategy 3. Idea
generation 4. Concept
development 5. Business
analysis 6. Service
development 7. Marketing 8.
Commercialization

Model open to
marketplace
influences

Scheuing &
Johnson

1989

New Service 15
Development stages

Model initially
focusses on service
design, to consider
and respond to
customers’
expectations in
designing each
element of the service

Tax & Stuart 1997

Stages

Stage/Activity

1. Formulation of new service
objectives 2. Idea generation
3. Idea screening 4. Concept
development 5. Concept
testing 6. Business analysis 7.
Project authorisation 8.
Service design and testing 9.
Process and system design and
testing 10. Marketing
programme design and testing
11 Personnel training 12.
Service testing and pilot run
13. Test marketing 14. Fullscale launch 15. Post-launch
review

New Service 7 stages 1. Audit the existing service
Development
system 2. Assess the new
service concept 3. Define the
new service system

117

Considerations

Comprehensive model
of holistic service
innovation process

CHAPTER 6 - FIRST PAPER
‘processes’ and extent of
(including feedback
change 4. Define the new
loops)
service system ‘participants’
and extent of change 5. Define
the new service system
‘physical facilities’ and extent
of change 6. Assess the impact
of integrating service systems
7. Assess the internal
capability of handling change
Cooper &
Edgett

1999

New Service 7 stages 1. Ideation (gate: initial
Development
review) 2. Preliminary analysis
(gate: conceptual review) 3.
Detailed investigation (gate:
decision on business case) 4.
Development (gate: post
development review) 5.
Testing (gate: decision to
launch) 6. Launch 7. Postimplementation review

Johnson,
Menor,
Roth, &
Chase

2000

New Service 4 stages 1. Design phase: objectives
Development / 12
and strategy, idea generation
activities and screening, concept
development and testing 2.
Analysis phase: idea analysis
(cost, time and risk),
assessment of business
opportunities 3. Development
phase: service process, system
design and testing, pilot runs,
personal training, test
marketing 4. Full launch
phase: implementation, postlaunch reviews

This model recaps the
often more accurate
four steps of the
other researchers’
models

Edvardsson, 2000
Gustafsson,
Johnson, &
Sandén

New Service 4 stages 1. Service idea generation 2.
Development
Service strategy and culture 3.
Service design 4. Service policy
development and
implementation

Model focusses on
service design related
value creation,
customer
involvement, and
service logic

Alam

New Service 9 stages 1. Strategic planning 2. Idea
Model focusses on the
Development
generation / screening 3.
user input and
Business analysis 4. Formation
of cross functional team 5.

2002
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Service process / system
design 6. Personal training 7.
Service testing 8. Pilot run 9.
Test marketing
commercialization
Bullinger,
Fâhnrich, &
Meiren

2003

New Service 6 stages 1. Idea generation 2. Analysis
Development
3. Concept development 4.
Implementation 5. Marketing
6. Review

involvement in new
service development

Model focusses on
engineering,
considerable
methodological knowhow can also be
utilized for service
development and
design tasks

Table 6. Models of service innovation process or new service development

The sequential models (Booz et al., 1982; Bowers, 1989; Tax & Stuart, 1997) are considered as
simplistic standard processes (Tidd & Bessant, 2005). They are “too prescriptive and
mechanistic, therefore, fail to take into account overlaps of activities that will occur naturally in
the workplace” (Lee, Cooper, & Hands, 2018 p. 2283 referring to Bruce & Cooper, 2000). and
which can increase cycle time (Bruce & Cooper, 2000). Although sequential service innovation
process models fit with a descriptive overview of continuous processes, they suffer from three
major weaknesses: (1) the processes described are time-consuming and overly bureaucratic;
(2) methods for organizing development teams within firms are not described or sufficiently
considered; (3) linear models do not aid to delimit what must be happened during each stage
(Lee, Cooper, & Hands (2018).
Furthermore, investigators have discussed how the sequential service innovation processes
(Tax & Stuart, 1997) and stage-gate new service development model (Scheuing & Johnson,
1989) that have informed new service development’s latest models do not completely catch
the dynamic and iterative aspects of stakeholder interactions that are features of service
innovation (Menor et al., 2002; Randhawa & Scerri, 2015). A few efforts have been made to
overcome this limitation, leading to the development of more complex models (Lee, Cooper, &
Hands, 2018). For instance, Edvardsson, Gustafsson, Johnson, & Sandén’s (2000) model
focuses on service design, Alam’s model (2002) focuses on user input and involvement, and
Bullinger, Fähnrich, & Meiren’s model (2003) focuses on engineering.
The model shown in Table 6 by Booz et al. (1982), focuses on new product processes, thus
serving as a useful guide for product innovation. Scheuing & Johnson's model (1989) proposes
a systematic series of processes across fifteen stages, centred around the intangible nature of
the service and "takes into account the complexity of service design and the many iterative steps
involved in service development" (Scheuing & Johnson, 1989 p. 28). This model is especially
useful, because it delineates the different internal and external activities and interactions
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required during service innovation process. However, the model does not address the
significant problems of multifunctional teams. Tax & Stuart's model (1997) also recognises the
importance of considering interactions among various activities in the service innovation
process. It is a comprehensive model of holistic service innovation processes (including
feedback loops). The new service development or service innovation model of Johnson et al.,
(2000) condenses the often more detailed steps (with phases and activities) of the earlier
academic models in service research, and is identified as the most appropriate model for
understanding service innovation: it “has been considered as widely applicable due to its
comprehensiveness and generalizability” (Yu, 2017 p. 27 referring to Froehle & Roth, 2007).
The process described by Johnson et al. (2000) illustrates how the four phases can adopt
different activities and it “remarks the non-linearity of the process and the relevance of the
process facilitators (team, design techniques, organizational culture, among others) that allow
the design and provision of the service to the consumer” (Mora-Esquivel et al., 2018, p. 41).
Johnson et al's. (2000) model depicts the service innovation process cycle, which distinguishes
four stages and twelve activities that must be conducted, along with the parts of the firm
implicated in the process (Figure 23). This cyclical model describes the iterative processes of
service innovation, allowing for the incorporation of feedback loops. The model suggests that
there are both big and small feedback loops within the service innovation process. A major
feedback loop occurs when there is a return to an earlier phase, notably strategy or concept
development, before the process is repeated. A minor feedback loop reflects a brief return to
change an earlier decision, and then continuation from the point in the development process
reached previously. The incorporation of feedback loops is critical in the service innovation
efforts, because it is difficult to analyse the intangible aspects of the service design.

Figure 23. Service innovation process cycle or new service development. Source: Johnson et al. (2000)
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The service innovation process cycle performs a cyclical progression, wherein efforts are highly
iterative. In Johnson et al.'s (2000) model, the initial two stages of the process cycle (design and
analysis) speak to the planning phase of the service innovation process where choices of market
viability, internal resources, and abilities are considered. In the execution phase (development
and launch stages) the use of facilitators, and cross-functional development efforts become
critical service innovation managerial issues. Menor & Roth (2007) suggest that the expertise
in both phases of the service innovation process cycle is an indicator of service innovation
competence. Each successful service innovation project requires, at a minimum, an effective
execution phase. In the absence of a formal planning phase, a level of inherent creativity might
be necessary for effective service innovation. Improvisation in the service innovation process is
a strategy of discovery that can be utilized as a substitute for planning.
The service innovation process cycle performs a cyclical progression, wherein efforts are highly
iterative. In Johnson et al.'s (2000) model, the initial two stages of the process cycle (design and
analysis) speak to the planning phase of the service innovation process where choices of market
viability, internal resources, and abilities are considered. In the execution phase (development
and launch stages) the use of facilitators, and cross-functional development efforts become
critical service innovation managerial issues. Menor & Roth (2007) suggest that the expertise
in both phases of the service innovation process cycle is an indicator of service innovation
competence. Each successful service innovation project requires, at a minimum, an effective
execution phase. In the absence of a formal planning phase, a level of inherent creativity might
be necessary for effective service innovation. Improvisation in the service innovation process is
a strategy of discovery that can be utilized as a substitute for planning.
Having a systematic service innovation process is regularly viewed as a key achievement factor
for service innovation development. A systematic process includes activities aimed at
improving the balance between efficiency and effectiveness in launching a new service in
innovation. For instance, a proper method for creating and assessing novel ideas for services,
sketching out new ideas for service design, trialling new services with clients, and having a
concrete plan for launching the new service (Zomerdijk & Voss, 2011). Activities are undertaken
by stakeholders (internal and external) who activate their resources in a process within which
other resources are refined. These activities are not carried out in isolation, as they are
intrinsically linked to those undertaken by other stakeholders (Dubois, 1998). There may be
sequential dependence, since some activities must be undertaken before others, but there is
also mutual dependence, for instance because the results of these activities are going to be
used together. Hence, in the service innovation process, development activities undergo a
continuous and never-ending process cycle. The interdependencies between stakeholders and
activities to be carried out, as well as the decisions to be taken across all processes, cause
constant challenges in the service innovation process.
Appropriate stakeholders and employers-managers must be involved in the service innovation
process and participate in service development and service marketing functions. “Services are
produced, delivered, and consumed simultaneously making it harder to distinguish between
service product innovation (what is it produced, delivered, and consumed), and service process

121

CHAPTER 6 - FIRST PAPER

innovation (how it is produced, delivered, and consumed)” (Randhawa & Scerri, 2015 p. 30
referring to Bessant & Tidd, 2007; Trott, 2012). The complexity of the processes in developing
service innovation highlights the need to manage multiple interdependencies between the
activities to perform and stakeholder interests (Smith & Fischbacher, 2005).

6.4. Methodology
A single and embedded case design (Yin, 2018) was used to shed light on the service innovation
process, with particular attention on the interdependencies between the activities and
stakeholders during the process and the organizational strategies they used to innovate
(Eisenhardt, 1989). In this firm, the development of eHealth services is technology-driven,
because the innovation services to be developed are based on technological knowledge, such
as behavioural change science, artificial intelligence, adherence support via patient
empowerment in treatments and healthy lifestyle, and gamification (see Figure 24 below). The
aim is to illustrate a better understanding of the technology-driven service innovation process
(Yin, 2018).

6.4.1. Case selection
This paper builds on a single case study, investigating the service innovation process, and
understanding how service development is applied in service innovation within an
organizational setting. The primary focus is on processes (how something happens) rather than
on outcomes (Patton, 1990).
The Salumedia firm is selected as the single empirical case study for several reasons: (1)
because of its nature of service innovation, and considering key factors such as technological,
research, management and SME components, it represents a complex development in a
complex environment; (2) constructing complex services requires mobilisation and
management of a wide range of activities in the service innovation process; (3) in order to gain
knowledge of this complex nature.
A qualitative case study methodology was chosen as the most suitable for studying processes
pertinent to organisational, human interactions (Gephart, 2004) and interactions with
stakeholders (Halinen & Törnroos, 2005), such as the service innovation process (Razzouk &
Shute, 2012). This case study can aid expansion of the existing theory on service innovation
processes.
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6.4.2. Case study
Salumedia Labs is an eHealth firm. The company has been developing a service innovation
called Digital Therapeutics Platform, which will form the basis for integrating the services they
are developing. Digital therapeutics platform is a new therapeutic treatment that uses
technology with a focus on adherence to treatment of chronic illness (Sverdlov et al., 2018).
The core knowledge is based on consistent research in behavioural science, artificial
intelligence, and adherence support via patient empowerment to treatments and healthy
lifestyle recommendations. In sum, Salumedia Labs is a Digital Therapeutics company, it offers
solutions, strategies and innovative products/services to different stakeholders in the field of
medical care with the goal of improving the quality of care and life of patients.
Salumedia products which integrate this Digital Therapeutics platform are DigiQuit (a digital
solution for smoking cessation) and CamonPal (rehabilitation of cancer patients). In addition,
several European projects (projects funded by the EU and implemented by different
organizations) are developing technological parts that are being integrated into the Digital
Therapeutics Platform, although for now there are only prototype-products in the early stages
of development. These projects are developing parts of technological solutions for elderly
patients with chronic diseases (Captain EU project), in early palliative care (InAdvance EU
project), to provide a learning-space and raise awareness of breast cancer (Wasabi outsourcing
EU project), and of mental health (Helena EU project). See Figure 24 for an overview of the
service innovation offerings of the eHealth firm on which the case study is based.
As can be seen in the previous paragraphs, service innovation development is complex and
performed within an equally complex environment (Simon, 1997). On the one hand, Salumedia
undertakes product development through the use of essential components of research, based
in healthcare, new technological tools and project management. The development of each
innovative product is carried out interdependently (using the same technology), but its
commercial use will be independent. On the other hand, the entire development of each
product is interconnected with the other products or projects that are being developed. The
final aim of Salumedia is to create a platform that integrates all products, in which each one
can function independently. The issues surrounding the service innovation process and
complexity are intrinsically intertwined. The complexity of the proposed case study makes it
possible to illustrate and better understand how dynamic, evolutionary, interactive and nonlinear the service innovation process is.
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6.4.3. Data collection
Multiple data collection sources capture a more complete, holistic and contextual portrayal of
the studied phenomenon (Yin, 2018), and this encourages the emergence of adaptable and
correlative points of view. It additionally facilitates data validation and reinforces the credibility
and reliability of the study. In qualitative research, this is not viewed as a technique purely for
validation or verification of findings, but as a way to strengthen the findings of the empirical
investigations through a robust and rich data collection (Denzin, 1978; Guba & Lincoln, 1994).
This qualitative case study combines data collection methods such as active observations,
company meetings, semi-structured interviews, and firm documents. The study was conducted
from January 2018 to June 2019. Table 7 below outlines the data collected and data collection
methods. The observation data were supplemented and enriched with the data collected
during the interviews
The research process started with participant observation, which was used as the main data
collection method. Participant observation is an exceptional method for studying processes,
relationships and the firm, through people and events (Jorgensen, 2015). The researcher took
notes about realities and reflections in a notebook (Eisenhardt, 1989), and was invited to
participate in company meetings, which presented a unique opportunity to obtain information
about live interaction between the participants in the service innovation process.
First, the data gathered through participant observation were analysed to identify and
understand the raw data, and thus visualize the firm’s service innovation process. Second, these
observational data were combined with documents and firm meetings in order to visualize the
service innovation process for each of the embedded projects and to classify data according to
each phase of the service innovation process. Additional primary data were collected through
fifteen semi-structured, in-depth interviews conducted at two points in time (first at the
beginning of the firm’s process of change and then again after six months). Seven semistructured in-depth interviews were conducted in the first round and eight in the second round
(after a new employee joined the firm). An interview guide consisting of open questions was
used to explore participants’ views on the phases, activities and different components in the
service innovation process. Another primary data source was company meetings and chats. In
order to complement and validate the already gathered primary data, several company
documents were also collected. The semi-structured interviews concentrated on the service
innovation process. The interviewees were chosen based on their focal job in the process and
included firm staff, R&D, engineering, IT support, marketing and management staff. The
interviews were structured as guided discussions (Silverman, 2000), lasted between one and
three hours, and were conducted in person or online via Skype.
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Data source

Participantobserver data

Type of data (primary/secondary) and
purpose of the data collection

Primary data regarding the central activities of Salumedia Labs
service innovation development in the
company

Semi-structured Initial semi-structured
in-depth
in-depth Interviews
Interviews
(Primary Data)
Final semi-structured
in-depth Interviews
(Primary Data)
Firm Meetings

Validation of
Observational Data
(Primary Data) and
complementary
Secondary Data
regarding the
company

Primary Data with active participation in the
firm meetings and chats
Validation and complementing Primary and
Secondary Data

Firm
Documents

Informants (n)

Secondary Data with firm documents like
emails and newsletters
Validation and complementing Primary Data

Dates

From 1-6-2018 to
31-07-2019

7 interviewees

December 2018
and January 2019

8 interviewees

June 2019

Total 15 interviews
• Presence in >100 From 2-9-2018 to
31-07-2019
company
meetings
• Corporate chats
(122,500 words)
• < 600 emails

From 2-2-2018 to
31-7-2019

• 19 newsletters
(one a month)

Table 7. Outline of the collected data

6.4.4. Data analysis
The analysis of the empirical data, aiming to understand the service innovation process, is an
exploratory adventure (Miles, Huberman, & Saldaña, 2014). The reader can follow the process
in Figure 25 below.
Following the data gathering process (raw data collection, verbatim manual transcription and
organizing data for all the mixed qualitative methods), the data were analysed deductively as
well as inductively. Data codification was then carried out, and the first step was an attempt to
understand the development of the service innovation process within the case study. The
second step was the first actual codification which, inspired by Johnson et al.'s (2000)
theoretical service innovation model, required the extraction of the phases. This was followed
by extraction of the activities developed in each phase; a systematic process that includes
activities aimed at achieving the optimal balance of efficiency and effectiveness in developing
a new service in innovation (Zomerdijk & Voss, 2011). Lastly, the codification of stakeholders
(internal and external) involved in each activity of each phase was undertaken, which indirectly
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makes evident the interdependencies in a process. These activities are not carried out in
isolation, as they are intrinsically linked to those undertaken by other stakeholders (Dubois,
1998). For data coding, NVivo 10.0 was utilised to complete the coding cycles.

Figure 25. Data gathering, coding, and analysis progression

Finally, data analysis was performed through an iterative process adopting an abductive
approach. Initially, Johnson et al.'s (2000) service innovation process model was analysed and
adapted to the case study needs. The differences between the theoretical model by Johnson
et al. (2000) and the empirical process were then observed. Following this, the
interdependencies between the activities and the stakeholders who influence the service
innovation process were identified, and finally in the data analysis process, the most relevant
key points for answering the research question were developed: these are explained in the
Findings section. Validity of the data analysis was achieved through the triangulation of all data
sources, methods and theories, searching for consistency and discrepancies in data and
literature, following an abductive theory development approach and peer review by nonparticipant experts, in order to clearly demonstrate systematic methods for analysing data that
are reliable and replicable (Miles et al., 2014).

6.5. Findings
This section details the service innovation process in an SME in the eHealth market. The case
study supports the process that Salumedia took in developing service innovation during each
phase, as follows:
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“The technological innovation service process for Salumedia is as follows: (1) Market niche and

Ideation (2) Viability (3) Development and Validation (4) Execution and Launch phase” Second
interview Zeta participant.

This description outlines all the stages that an eHealth firm passes through during the service
innovation process. The case study uses an adaptation of Johnson et al.’s (2000) model to focus
on the key factors (activities, stakeholders, challenges) in order to enhance its validity and
application. The complexity of developing a service innovation in the context of a technologydriven and complex market like eHealth, and in an SME with limited resources to survive in the
market, is explained. The text builds on the data collected, and focuses on how the service
innovation process is applied, and how its use may affect the organization.

6.5.1. The service innovation process
The service innovation process of the case study is explained by adapting Johnson et al.'s (2000)
model and proposing a ‘technology-driven service innovation process’ model, depicted in Figure
26 below.

Figure 26. Technology-driven service innovation process in the Salumedia case study, adapted from
Johnson et al.'s model (2000)
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The same four phases described in Johnson et al.'s (2000) model can be distinguished.
However, Johnson et al.’s design phase is, in this case study, identified as the ideation phase,
and their analysis phase as the viability phase. The last two phases, development phase and
launch phase, remain unchanged. The names of the first two phases were adapted due to the
specific nature of the activities of each phase and to be more focused on the needs of the
development in technology. Theoretically, this is significant, because it proposes an adaptation
of conceptual research in service innovation processes and goes further towards understanding
the black box of these processes. Being a technology-driven service innovation (within the
eHealth market), the complexity of the activities to be carried out in each phase varies
substantially from the conceptual model proposed by Johnson et al. (2000).
The technology-driven service innovation process (from the New Service DevelopmentInnovation Matrix by Johnson et al. (2000)) has been used, because of the influence that
technology has on the design of services in innovation. Incorporating more technology into the
service delivery system allows for greater customisation of the service offering. Competence in
the planning phases (ideation and viability) of the service innovation process cycle drives
technology-driven or successful radical innovations, whereas competence in the execution
phases (development and launch) drives successful incremental innovations (Johnson et al.,
2000).
The relevance of the adapted service innovation model (Johnson et al., 2000) lies in its focus
on the activities to be performed in each phase, which relate to the service innovation being
developed – in Salumedia’s case, a technology-driven product. A theoretical model can be
applied as a starting point and then adapted empirically to the needs of the market, product,
company, and other relevant factors in the service innovation process.
In Johnson et al.’s (2000) service
innovation model, the activities to
be carried out in each phase are
broad, generic, and are affected by
a variety of contextual elements:
market, technology, stakeholder
interaction, teams, tools, creativity,
and the organizational system of
the firm. A deeper understanding of
the activities to be carried out in
Figure 27. Interdependencies graphic representation
each phase, and of the
interdependencies between the activities and stakeholders involved in the service innovation
process is needed. Figure 27 provides a graphic representation of the interdependencies
between the activities and the stakeholders in the service innovation process within the case
study. These are explained in detail in the following paragraphs. The interdependencies
between stakeholders and activities are decisive and generate several challenges throughout
the process.
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There are two relevant aspects to highlight when trying to apply Johnson et al.’s (2000) service
innovation model to the empirical case. First, the disparity of technology-driven activities to be
developed by the company with respect to Johnson's theoretical model, and second, the
interdependencies between the technology-driven activities to be developed and the
stakeholders involved in each activity and phase. Table 8 contributes to developing service
innovation theory and understanding the nature of the interdependencies between the
activities and stakeholder interactions generated in the service innovation process at Salumedia
Labs.
6.5.1.1. Ideation Phase

In this phase, the main activities developed were idea generation and screening, facilitated by
formative research28 (R&D), which detected user needs and identified gaps in the market
through a competition analysis. This phase also detected barriers, opportunities, and enablers,
supporting the creation of new service objectives and strategies through concept development
and testing. At the same time during this phase, the raison d’être of the firm is being redefined
as it moved from being a consultancy firm to being service-product oriented.
“In this phase, it would be the identification of the unmet need market, through some research
and by the experience. The purpose is to see the gap to be covered in the niche market, and
evaluate the competition” Second interview with Zeta Participant.

To introduce a new technology-based service innovation to the market, it is just as important
to locate the niche market, based on healthcare R&D evidence in the market. Any introduction
to the market is preceded by a long period of market research (Barras, 1986). Product-market
success factors refer to the elements of the new service that illustrate how well the product
fits the market, the market appeal, the degree of competition in the market, and the degree to
which specific market segment demands are satisfied (de Brentani, 1995).
From a strategic point of view, Salumedia produced a Company Statement setting out the
extent and results of their review. Salumedia executives laid the foundation for the service
innovation process by reviewing the mission, vision, values and associated objectives of the
firm, and by identifying how the service innovation might satisfy the firm’s Statement. The
Company Statement sets out the character, identity and reason for the existence of the firm
and defines who the company is, what it does and for whom. Company Statement, also clarifies
the strategic requirements for service innovation and provides a point of reference for
subsequent service innovation stages. In order to perform the activities, interactions were had
with users through contact with patient associations, healthcare professionals and providers,
and Key Opinion Leaders (KOLs) in the pharmaceutical industry. An internal link (in this case, a
staff manager) was also appointed to coordinate activities.

28

Formative research is the reason for creating viable strategies for impacting behaviour change,
including communication channels. It enables researchers to distinguish and comprehend the attributes
(interests, needs, and behaviours) of the target that influence the strategy.
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SERVICE INNOVATION PROCESS / NEW SERVICE DEVELOPMENT AT SALUMEDIA LABS
Johnson, Menor, Roth, & Chase (2000) model
Phases
Activities
PLANNING

DESIGN PHASE

• Formulation of
new services
objective/strategy
• Idea generation
and screening
• Concept
development and
testing

Case study

Phases

Activities

IDEATION
PHASE

•
•
•
•
•
•
•

Detect user needs and market niche
Systematise research through R&D
Identify gaps in the market
Idea generation and screening
Competition analysis
Detect barriers, opportunities, and enablers
Management staff formulate the mission, vision,
core values
• Formulation of new services objective/strategy
• Concept development and testing

Interdependencies

Stakeholder
EXTERNAL
•
•
•
•

Patient associations (users / patients)
Pharmaceutical industry
Healthcare professionals
Health providers (hospitals and
scientific societies)

INTERNAL
• Management staff
• Employers

ANALYSIS PHASE

• Business analysis
(cost, time, and
risk)

VIABILITY
PHASE

• Business analysis (cost, time, and risk)
• Assessment of business opportunities
• Organization activities by departments
(implementation of SCRUM framework)
• Consult eHealth experts on viability
• Prepare a paper prototype
• Technical, clinical, and system validation
• Security of the data collected (GDPR guidelines)
• User testing (to evaluate the usability of
technology acceptance)

EXTERNAL
• eHealth experts
• Legal and financial advisors
• Expert in management software and
technology
• Users/patients through patient
associations
INTERNAL
• Management staff
• Employers
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EXECUTION

DEVELOPMENT
PHASE

FULL LAUNCH
PHASE

• Service design
and testing
• Process, system
and testing
• Marketing
programme
design and testing
• Personnel training
• Service testing
and pilot runs
• Test marketing

• Full-scale launch
• Post-launch review

DEVELOPMENT
PHASE

LAUNCH
PHASE

• Clinical Trials (effectiveness of service innovation
intervention)
• Operating agreement (of stakeholders involved concerned with intellectual property)
• Create the Value Proposition Canvas
• Following the Scrum Framework (internal
organization)
• Market access (KOL’s, scientific societies,
pharmaceutical industry)
• Prices and market shares
• Presales
• Prepare the commercial presentations
• Getting trademark in Europe, EEUU, and other
markets

EXTERNAL

• Business development and sales
• All marketing and sales channels are activated
• Evaluation and continuous analysis of the
product in the market (customer feedback or
quantitative market analysis)
• Taking measures to increase sales, margins and
customer satisfaction

EXTERNAL

•
•
•
•
•
•

eHealth experts
Legal and financial advisors
Patient associations
Pharmaceutical industry
Healthcare professionals
Healthcare providers (hospitals and
scientific societies)

INTERNAL
• Management staff
• Employers

•
•
•
•

Product partners
Pharmaceutical industry
Healthcare professionals
Users/patients

INTERNAL
• Management staff
• Employers

Table 8. Activities, stakeholders, and interdependencies of each phase of the service innovation process of Salumedia Labs
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The challenges in this phase were the acquisition of (1) knowledge of the real volume of the
hypothetical market, (2) comprehensive knowledge of competition in an emerging market, (3)
knowledge of customer value, and (4) idea generation that was basically influenced by the staff
manager. The main weaknesses centred around creating a systematic idea generation method
with all the innovation team and coordinating idea generation activities. The next step was to
generate new ideas through the implementation of internal creativity and surveillance
mechanisms within the company. The ideas did not have to be technical, although they had to
involve innovative actions that provided differential aspects regarding competition and/or
constitute a novelty, at least for the sector where the company was currently competing.
Different tools were used during the creative process; this being a time for free, intuitive
contributions, wherein it was recognised that the objectives/competitive factors of the
company were not to be considered, in order to avoid possible conditioning of the ideation
process.
“The ideation phase or assembly phase is to create something with what the company already
has. Then, it is to make the ‘mental shake29‘ with all the tools we have at our disposal. The tools
that we use in Salumedia are artificial intelligence, gamification, patient engagement. This phase
may need to create a new module or a new functionality that we don't have right now, or it may
be directly to adapt something we already have” Second interview with Beta participant.

The ideation phase of the new technological service was influenced by the technological tools
that were to be developed in the service. In the case study, this phase focused on technological
knowledge based on consistent research in behavioural science, artificial intelligence, and
adherence support, via patient empowerment, to treatments and healthy lifestyle
recommendations. This is the IT development part of the innovative service. The technological
nature of the service, conditioned by the previous research of the project, made the ideation
phase focus on the management team and timely consultations with key external stakeholders.
In this phase, there was a gap between managers, staff, and employers, and the process of
generating new ideas by the users.

6.5.1.2. Viability Phase

The viability phase of innovation consists of exploring, refining and testing the initial idea of an
innovative service, in other words, what is likely to become part of a sustainable business model
for the firm. This requires an assessment of business opportunities through a business analysis
(cost, time, and risk), organization of internal processes by departments (implementation of a
Scrum30 framework), preparation of the first prototype of the service innovation, and
29

‘Mental shake’ is a complex and unstructured idea. the idea only exists because its author enjoys
developing it (it must be complex).
30
Scrum is a framework for developing, delivering, and sustaining complex products in which people
can address complex, adaptive problems. They can deliver products of the highest possible value in a
productive and creative manner. According to Barton (2009), "when Scrum extends beyond software
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evaluation of technical clinic tests and system validation of the proposed service innovation.
User testing is also undertaken in this phase to evaluate the usability of technology acceptance,
with an awareness of GDPR (General Data Protection Regulation) guidelines.
The agile development framework (Scrum) is for the development of software based on an
iterative process consisting of several short development cycles, called sprints (Barton, 2009;
Schwaber & Sutherland, 2017). It is argued that these sprints improve the coordination of
activities and communication, and give faster responses to changing technical challenges or
customer necessities (Begel & Nagappan, 2007). Since Scrum is for software development, a
few difficulties for firms embracing agile practices have been identified in participant
observation activities, for instance, an absence of scalability, a lack of effective management,
and a proliferation of meetings (Lee, Cooper, Hands, & Coulton, 2018).
Figure 28 illustrates how Scrum is implemented at the team level within an organization in the
execution planning phase.

Figure 28. Execution planning phase in the case study by Scrum framework
(adapted from Schwaber & Sutherland's model (2017)

The Product Backlog is simply a set of columns in which tasks are placed (and relocated)
according to their progress towards completion (stage 1). Stage 2 is a prioritisation of the User
Stories by the Product Owner. The User Stories are then defined during Sprint Planning (stage

development into the organization, agile techniques, notably Scrum, provide a built-in service innovation
process" (p. 1).
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3) Sprint planification is then conducted by the Product Development Team every two weeks
(stages 4 and 5). When the User Stories have been defined, the activities or tasks to be carried
out are defined by the Scrum team as Ready to start, To do, In progress, Done, and Ongoing
(stage 6). These specific tasks are then distributed at the daily Scrum Meeting (stage 6). At the
end of the Sprint, the team holds a Sprint review where they check all the tasks done, still to
do, in progress or ongoing (stage 7). Finally, the Sprint retrospective is used to analyse and learn
from previous sprints (e.g. to detect over-estimation, identify conflicts) (stage 8). The overall
time per person of Scrum for two weeks is less than 3h and 30 min (Sprint planning < 1h, Sprint
stand ups < 15 min (x4 times), Sprint retrospective < 30 min, and Sprint review < 1h).
The stakeholders involved were eHealth experts, legal and financial advisors, experts in
management software and technology, and users/patients. The internal coordinator of the
voices of external stakeholders was vital, in order to perform the activities and tasks in the
Scrum framework meetings.
The challenges of this phase were (1) focusing on service innovation development, (2)
regulatory barriers, (3) data quality and ownership, and (4) thinking in terms of real-world
implementation within current health systems.
The weaknesses of this phase were the need to focus on short-term impact, internal processes,
quick revenues and local context. This required the management of the interdependencies
between technology issues and coordination of the development team along with the internal
processes that were generated. In this phase, there were several attempts to organise internal
activities. The firm organised the activities to be undertaken by departments using Scrum,
which told each employee which activities they should undertake. With this new distribution,
the activities to be developed by each professional, in marketing-business as well as in
technology, were defined. Many activities were not completed because they were blocked by
the interdependencies between the different stakeholders.

6.5.1.3. Development phase

The objective of the development phase is to develop a ready-to-use solution that can be
brought to market. The activities include clinical trials to test the effectiveness of the service
innovation intervention, the Operating Agreement31 (with stakeholders involved, concerning
intellectual property), creating the value proposition canvas, following the Scrum framework
within the organisation, gaining knowledge of market access (KOL’s -Key Opinion Leaders-,
scientific societies, pharmaceutical industry), knowing the prices and market shares, making
pre-sales, and getting trademark(s) in the market(s) to launch the service innovation.

31

Author's Note: Salumedia Labs refer to this as the ‘Exploitation Agreement’, however it is better to
call it an ‘Operating Agreement’ - meaning “the use or development of something for profit or progress
in business”.
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“The product that is closest to the market is DigiQuit, as the one for development and validation
that was made in the SmokeFreeBrain project. The company is, simultaneously, in a phase of
signing the operating agreement (…) (for all the partners involved,) and at the same time
undertaking usability studies to improve the experience of the user. This is important, because
when you develop something for research you do not have all the resources or the time to adapt
them 100% to ensure that it is aesthetically beautiful and usable and when launching it on the
market; and this is super important, so we have to do that part. (…) the company is also in
negotiation meetings with potential clients or potential client facilitators […] defining price and,
validating the needs of those customers” Second interview with Zeta participant.

In this phase, it is important to build prototypes and iteratively carry out user tests. It is crucial
to always keep the user/customer, and the added value that accrues to them, in mind.
Healthcare needs a solid and transparent validation process for digital health services. All those
interested in healthcare would profit from a more objective, standardised, and rigorous
validation process. Mathews et al. (2019) specifically point out that “validation domains would
be technical validation (e.g., how accurately does the solution measure what it claims?), clinical
validation (e.g., does the solution have any support for improving condition specific outcomes?),
and system validation (e.g., does the solution integrate into patients’ lives, provider workflows
and healthcare systems?, the security of the data collected (i.e., does the digital solution comply
with GDPR?) (p. 1). These questions have to be answered through user tests and clinical trials.
User test studies systematically examine the distinctive features and behaviour of the systems
and services users. The purpose of the user tests is to help ensure that the firm meets the user’s
needs, and consequently the tests specifically relate to the effectiveness of the services
provided. These tests are performed through clinical trials to evaluate new treatments or
interventions as a means of preventing, treating or managing diseases. Typically, during a test,
users will try to complete ordinary tasks while observers watch, listen and take notes. The goal
is to collect qualitative and quantitative data, identify any usability problems, and determine
the user's satisfaction with the service. In the case of eHealth, some investigations look at how
people respond to a new intervention and what behaviours they display. By means of the direct
response of the users, failures, improvements and possible black spots in the proposed
intervention can be detected. The continuous adaptation of the changes proposed by the users,
and validation of the new features, are key for the development phase of the service innovation
process.
The challenges in this phase are (1) developing a competitive business model, (2) regulatory
barriers, data quality and ownership, and (3) testing user acceptance and adoption at scale.
The weaknesses are that technology-driven service innovation implementation is conditioned
by market regulatory barriers and iterative processes of prototyping and testing with users.

6.5.1.4. Execution and launch phase

The objective of this phase is to develop a ready-to-use solution that can be brought to market.
It is basically a technological development phase of the service innovation, building prototypes
and iteratively carrying out user tests. In addition, technological development is the phase
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where the concept for the implementation of marketing is developed, which includes market
tests in real conditions to obtain all-inclusive comments. In this phase it is crucial to always keep
the user in mind and design the measurement systems.
“When you talk about execution, you are not just talking about marketing. It is simply product
development. To improve the functionalities, you have to continue doing the user tests, which is
what is being done with SmokeFreeBrain: you have to analyse the data at the usability level (the
users’ opinions), and test the market. This is the process of technological innovation for Salumedia
Labs” Second interview with Gamma participant.

Once the service innovation development has reached maturity, it will be launched for
implementation and commercialization. The concepts of implementation and
commercialization are further developed and adapted in the execution phase.
Commercialisation is the process that allows solutions to be brought to market, and includes
production, distribution, marketing, sales, customer support, and other activities at achieving
commercial success. In this phase, it is crucial to carry out the business development and sales.
All marketing and sales channels need to be activated, and the evaluation and continuous data
monitoring and analysis of the service in the market undertaken (including customer feedback
or quantitative and qualitative market analysis). Finally, measures need to be taken to increase
sales, margins and customer satisfaction.
Customer retention/loyalty, alongside user acceptance and adoption at scale, are the main
challenges in this phase in terms of usability of the service launched, opinions of the users, and
communication and marketing strategy necessary to create the service innovation brand being
launched. The weakness of this phase involves the need to continuously check the business
model with the value proposition of the service innovation, together with all the data collected
from users.
The most relevant aspect observed during the development of the service innovation process
in the case study was the uncertainty among the work team, created during the development
of each activity within each phase. The uncertainty was generated by the multiple
dependencies between the internal workers and the inputs received from the external
stakeholders, as well as the interdependencies between the different tasks to be carried out
within each activity. In addition, the arduous management of knowledge, and its intrinsic value
in the process, contributed to this uncertainty and complexity. This caused frustration among
the development team, since it was not possible to finish the tasks and activities assigned in
each sprint. The incorporation of technology in this process and identifying suitable ways to
generate constructive ideas were the most prominent challenges. In addition, the continuous
cloudy vision in the service innovation process shows that the learning process through failures
and errors is an important consideration.
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6.6. Discussion
Understanding the service innovation process has undoubtedly become a real challenge in
service research. Service innovation processes continue to require high-risk endeavours (de
Brentani, 1995). An empirical vision of Johnson et al.’s (2000) model has been applied to an
eHealth firm in its development of a service innovation process. The findings of the case study
are as follows: First, the interdependencies between activities developed in each phase and
stakeholder interaction generated several challenges during the service innovation process.
The adaptation of the activities to be carried out in each phase depends largely on the service
innovation being developed. Second, throughout the service innovation process, there are
several challenges concerning the interdependencies between activities and stakeholders in
the different phases. In the case study, the two most significant challenges observed were
technology and idea generation.

6.6.1. Interdependencies between activities and stakeholders in the service innovation process
It has been established within the service innovation research community that service
innovation is an iterative process cycle that is non-linear and full of interdependencies (Menor
et al., 2002). However, current service research does not explain what kind of
interdependencies exist in the service innovation process. While much has been investigated
concerning the clear user and customer focus in the process (Abramovici & Bancel-Charensol,
2004; Gustafsson, Kristensson, & Witell, 2012; Lenka, Parida, & Wincent, 2017; Martin, Horne,
Marie, & Schultz, 2010), the impact of the interdependence between the stakeholders (be they
customers, users, eHealth experts, physicians, legal advisors, or others) during the service
innovation process has received little or no attention. The aims of the service innovation
process are (1) to interact with customers, stakeholders and the internal team, and to explore
technological opportunities; (2) to build customer knowledge and understand the entire
process including stakeholder interests; and (3) to co-develop with customers and partners in
order to comprehend, visualize, and deliver value propositions (Johnsson, 2017).
Researchers accept the possibility that process formalisation (i.e. rigid procedural service
innovation models) inhibits creativity and service innovation (Melton & Hartline, 2015).
Nevertheless, the service research community agrees that the complexity of the service
innovation process has a huge, positive direct impact on service innovation radicality.
Activities are undertaken by stakeholders (internal and external) who activate their resources
in a process in which other resources are refined. These activities undertaken by stakeholder
interaction are linked to activities undertaken by other stakeholders (Dubois, 1998). There may
be sequential dependence, since some activities must be undertaken before others, but there
is also mutual dependence, because among other things, the results of these activities are going
to be used together. Hence, in the service innovation process, the development activities are
in a continuous and never-ending process cycle. The service innovation studied was extremely
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complex from a technical and a marketing point of view. Multidisciplinary interdependencies
are the main factor generating a high level of risk and uncertainty.
In the service innovation process, the findings contend that there are activities which are
complementary and these same activities encompass various facets of service innovation
planning and execution. Bruce & Cooper (2000) argue that the term service innovation process
encompasses a variety of actions that result in the creation of a new service or product,
whether it constitutes a major innovation, or is simply an alteration or adaptation of an existing
service or product. The main issues of concern (Lusch & Nambisan, 2015) in the service
innovation process relate to facilitating interactions among stakeholders, adapting internal
processes, and the transparency of activities. That is, the interdependencies between activities
to be carried out and the stakeholders involved make the iterative process the main factor to
be managed in the service innovation process. Theoretically, it implies a process for arriving at
a decision, or a desired result, by repeating rounds of analysis between activities performed
and the participating stakeholders. This argument is similar with Van De Ven (1986), who notes
that the multiple interdependence are critical to the development of successful service
innovation. Focusing on the interdependencies between the activities and the stakeholders,
the complex dependence that was found during the service innovation process of the case
study has been drawn as a funnel (Figure 29). Illustrating the sub-processes involved within
each activity, which enable the progress across each phase of the service innovation process.

Figure 29. Funnel of interdependencies between activities and stakeholders in each phase of service innovation

In the sub-process of each activity under development, the opportunities and ideas are
detected, evaluated, and prioritised, before being executed, and finally tracked and followed
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up. In each sub-phase, there is the inference of knowledge of the key stakeholders in addition
to the inference of dependence on other related activities. It is a funnel because it should be a
convergent process i.e., it should come closer to the expected solution as the iterations
increases. A key element in the interrelation between the activities is the firm’s nexus
coordinator, who is the individual that transfers the knowledge of the stakeholders so that the
activity evolves across the sub-phases.

6.6.2. Relevant enabler and driver of the service innovation process
The developments of technology-driven service innovation alone are insufficient. Interaction
with other fundamental parts of the service innovation process is necessary and includes the
customers, the firm team, and stakeholders. Across the service innovation process, there are
several challenges to consider that concern interdependencies between activities and
stakeholders in the different phases. In the case study, the most significant driver and enabler
observed are, technology as a driver and idea generation as an enabler. When evaluating the
complexity of interdependencies, technology plays a key role in performing the activities. For
instance, firms operating in areas of business influenced by rapid technological change may
well need to establish a wide range of connections in the scientific community, along with
creating and running an in-house R&D department, whilst firms trying to cope with complexity
will probably be part of a collaborative group of organizations. Stakeholders in eHealth services
also play important roles when managing or integrating new technology (Lee, 2016). In respect
of idea generation, the content that stimulates this part of the process comes from the
stakeholders and from a particular situation that can be difficult for a service developer to
access, understand or anticipate (Witell, Kristinsson, Gustafsson, & Löfgren, 2011). Pagliari
(2007) asserts that there is too little engagement of stakeholders in the design process of
eHealth services. However, meeting the needs of customers and other stakeholders is essential
for sustaining competitive advantage, and requires the firm to redesign value propositions so
that they contain the elements necessary to achieve this. The tools to facilitate this redesign
can be provided by the application of design thinking in service innovation.
The use of technology and its continuous improvement can be essential for the survival and
development of service innovation. To adjust tools and activities according to the processes
and capabilities required is the task for technology management (Johnsson, 2017). However, it
is obvious that technology per se is not an objective, but a means to create favourable
conditions so that service innovation is customer-oriented and can generate a profitable
business (Edvardsson, Haglund, & Mattsson, 1996).
The developments of technology-driven service innovation alone are insufficient. Interaction
with other fundamental parts of the service innovation process is necessary and this includes
the customers, the firm team, and stakeholders. This interaction occurs through the activities
developed in each phase of the service innovation process (Figure 30). Technology creates new
opportunities, yet little is known about the most proficient method for using technology to
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innovate services through the service innovation process, whilst also involving stakeholders in
this process (Patrício et al., 2018).

Figure 30. Technology as a key driver

Researchers are exploring the “role of advanced information technologies at the ‘fuzzy’ frontend of service innovation and design. Service researchers have been exploring the application of
technology to services for a while, however, there has been little attention paid to the use of
technology at the front-end of service innovation and design” (Bantau & Rayburn, 2016, p. 699).
Researchers and managers need to understand how technology can be applied to the service
innovation process to ensure consumer satisfaction (Bantau & Rayburn, 2016; Ostrom,
Parasuraman, Bowen, Patrício, & Voss, 2015). Focusing on the eHealth market, eHealth uses
“information technology to facilitate patient and citizen health care or service delivery” (Pagliari
et al., 2005 p. 2).

6.6.2.2. Idea generation as a key enabler

The planning phase of service innovation is an extremely complex process (Edvardsson et al.,
1996). The initial phases in the service innovation process are the most challenging because
planned activities overlap and cannot be clearly identified, as a result of the interdependencies
that are created between the activities and the reliance on the decision-making processes
within the interactions with the stakeholders.
The ideation phase is the most complex and uncertain part of the service innovation process
(see Figure 31). It is here that users' needs are aligned with those of the firm, and specifically,
with those of service innovation (Plattner et al., 2011). A balance between planning versus
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improvisation and creativity is needed. This somewhat discredits the belief that services are,
and ought to be, formally designed and managed (Martin & Horne, 1993). Indeed, a number of
researchers hold that formal and complete planning of complicated exercises, such as
developing new services, is not possible, and that planning and control are inadequate for
ensuring creativity and innovation (Martin, Gustafsson, & Choi, 2016). The initial phase is the
most confusing and uncertain in the service innovation process and it requires a more creative
and human-based approach to solve users’ problems with the help of users themselves.
Therefore, design is one of the many disciplines contributing to service innovation (Sangiorgi,
Patrício, & Fisk, 2017).
An iterative way of dealing with arising problems is through interaction, as it gives firms a
chance to question and clarify customer comments and requirements (Resnick et al., 2005).
Theoretically, the research literature is not clear as to the stage at which design thinking is best
applied, nor how the maturity of the company influences its use (Edvardsson et al., 2006).
These are aspects that require extensive empirical research.

Figure 31. Idea generation as a key enabler

It has been suggested that use of design thinking in the ideation phase can help create those
spaces and align the objectives of the firm with those of the stakeholders (Chan, 2018), thus
helping to manage the interdependencies between the stakeholders’ value and performed
activities within the service innovation process. The design thinking approach allows us to
detect needs, define challenges, find solutions and test those solutions until the best solution
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is obtained (Carlgren, Rauth, & Elmquist, 2016). “The integration of design thinking into the
innovation process helps to create additional forms of value and include formerly underserved
stakeholders in the value proposition” (Geissdoerfer, Bocken, & Hultink, 2016, p. 1). The firms
that innovate most in service development and digital services have incorporated the design
thinking framework with the agile framework to improve processes and continuously and
effectively deliver innovative solutions with high market value (Micheli et al., 2019; Vianna &
Vianna, 2018). Design thinking leads innovation ideation, providing a different way to think
about and generate creative solutions, while agile methods, as an approach, are gaining
popularity in aiding the development of innovative solutions and helping to address the
complex processes involved. Both approaches help form new ways of leading business
opportunities (Gurusamy, Srinivasaraghavan, & Adikari, 2016).

6.7. Conclusions
This research paper provides relevant insights concerning the service innovation process. First,
it provides an empirical version of Johnson, Menor, Roth, & Chase's (2000) model of an eHealth
firm in its development of a service innovation process. Second, within service innovation
processes, it is important to consider the interdependencies between activities performed in
each phase and stakeholder interaction. Third, service innovation processes that involve
technology tend to have a very technical and formalised development, and less opportunity for
interaction among stakeholders. The development of technology-driven services is highly
intensive and complex, combined with relatively low intensity stakeholder contact. Finally, it
has detected the relevant driver and enabler in the service innovation process. The initial phase
is the most confusing and uncertain in the service innovation process and it requires a more
creative and human-based approach to solve users’ problems, with the help of users
themselves.
The steps performed in the document are as follows. First, the processes of service innovation
have been analysed theoretically and used to explore and understand the development process
as an iterative cycle. Through a critical examination of the literature, this paper examines the
nature and make-up of service development processes. Second, the specific activities,
stakeholders, and their interdependencies at each phase have been delimited. Third, the
determining factors related to the interdependencies between the activities and stakeholder
interaction in the service innovation process are presented. The development of technologydriven services is highly intensive and complex, combined with relatively low intensity
stakeholder contact. Technology is identified as a key driver and idea generation as a key
enabler.
In conclusion, the theoretical implications of this article have opened the black box of service
innovation processes, highlighting the relevance of the interdependencies between activities
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and stakeholders in a technology-driven service innovation process. However, future research
that focuses on this area is needed.
Allegorically, "seeing blurry is better than seeing nothing": even though the lid of the black box
has been removed, its contents are not clearly distinguishable at a first glance.

6.7.1. Further research
Additional research should further explore the interdependencies of enablers and drivers in the
technology-driven service innovation process. Further empirical studies should identify
effective strategic enablers and drivers; and identify their interdependencies in the service
innovation process. New service design and innovation principles of interdependence are
necessary, and must include stakeholder participation when creating new services in
innovation (Sangiorgi et al., 2017). Therefore, future research can explore the implications of
this complex context on service design and service innovation processes, as value propositions
are manifestly interdependent (Smith, Maull, & Ng, 2014). Further service research is also
needed to better understand the interdependencies that exist within the service innovation
process, and the importance of learning through failure and mistakes (Carlgren, 2013).

6.7.2. Managerial Implications
The empirical findings and discussion in this paper offer an important enabler (idea generation)
and driver (technology) to help researchers and practitioners compete in a dynamic global
environment where change appears to be the only constant. The challenges are related to how
one manages to incorporate the technology, alongside new ideas within service innovation
processes. The decisions to be taken across the phases of innovation cause constant challenges
in the service innovation process, hence the importance of learning through failure and
mistakes. Due to the complexity of each service to be developed, within the context of
technology, it is necessary to know the activities within the service innovation process and
devise new strategies to support and reinforce the process. To help address this, it has been
suggested by Heinonen & Strandvik, (2015) and Durst et al., (2015) that additional empirical
research in service innovation processes should make use of mixed approaches to facilitate
innovation, integrating the stakeholders into the process and thereby helping to clarify the
interdependencies between the enablers and drivers of innovation. Businesses need to
continue evolving and adapting to discover new and better ways to deliver service innovation
to customers. To achieve that, it is important to deepen the service innovation process and the
interrelationships of the activity and stakeholders.
Currently, an integrated service design vision within the service innovation process is being
sought, as a problem-solving process that involves stakeholders from multiple disciplines.
Exploration of both the use of design thinking in the service innovation process, and synergies
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between the design thinking approach and others agile approaches has been suggested. The
incorporation of design thinking within the early stages of the service innovation process can
facilitate the management of uncertainty and complexity, as well as solving the lack of a
systematic method for generating ideas: however, this needs to be verified through further
empirical studies. In addition, the effectiveness of the combined use of design thinking and
agile methods in the service innovation process remains to be empirically researched (Micheli
et al., 2019).
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7.1. Abstract
The purpose of this paper is to analyse the current state of the service innovation research field,
and identify how the design thinking literature can help strengthen future theorisation and
research into service innovation. The research literature is focused on the value offered
through design thinking where the stakeholders are co-producers and co-creators of service
innovation. The integration of design thinking is appropriate for service innovation research
and a systematic literature review creates the basis for discussing the promising route of
combining service innovation and design thinking. This systematic literature review answers
the research question: Why are design thinking approaches relevant in the service innovation
process?
After a cross-cluster analysis and synthesising of all clusters, the specific findings are: 1. For the
service innovation process, obtaining structured stakeholder information throughout the
process is beneficial. 2. The joint creation of value is identified as a factor in the success of the
process. 3. A successful participation of all stakeholders within the ecosystem is required for a
service innovation process. As a consequence of the findings, design thinking is considered to
be the appropriate approach, because it acts as a facilitator (between the organizations and
the stakeholders) for discovering and producing the value of the service, and co-creation with
the stakeholders. Design thinking provides the necessary mindset and method for organizations
that are in the process of developing a service innovation process.
This research contributes to the existing literature in service innovation by emphasising value
co-creation through a design thinking approach during the service innovation process, bearing
in mind that value is generated throughout the entire service innovation process, in a complex
and collaborative networked ecosystem, where the stakeholders are co-producers. Usually, the
value of the service in innovation is perceived by the users, but is created by many actors. A
second contribution to the field of service innovation lies in suggesting a design thinking
approach within business management: currently, research in service innovation and design
thinking is both dispersed and lacks integration.
Future research should focus on strengthening the connection between service innovation and
design thinking in a management setting. Thus, there is a call to carry out a more systematic
literature review in order to theorise the intersection of both phenomena. Additionally, more
research is required to create theoretical frameworks, based on empirical studies, of the
application of design thinking in service innovation processes.
Keywords. Design Thinking, Design Thinking Mindset, New Service Development, ServiceDominant Logic, Service Logic, Service innovation, Service Innovation Process, Stakeholders,
Value Creation.
Article Classification. Systematic Literature Review
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7.2. Introduction
The purpose of the paper is to analyse the current research into service innovation and to
identify how the design thinking literature can help strengthen further theorisation of service
innovation research. This paper uses a systematic literature review to identify definitions,
conceptualisations, and understandings of service innovation, as well as to understand how
design thinking can strengthen the development of service innovation. The service innovation
approach is relatively new, and its process is poorly understood (Patrício et al., 2018). In relation
to innovation, specifically within the service context, empirical evidence and existing research
suggest that the design of the services plays an important role in innovation processes
(Beltagui, 2018). Service innovation is a comprehensive and contiguous multidisciplinary
approach to new service design (Chew, 2015). However, studies of service innovation processes
have generally taken a firm-centric view and tended to look at the subject only from the
standpoint of the organisation providing the service.
So far, the literature on innovation in services has addressed only some of the aspects of
interaction between stakeholders, such as user/customer involvement in the design process of
innovation. This new approach can be fostered by applying design thinking to service innovation
management. Thus, design is one of the many disciplines contributing to service innovation
(Sangiorgi et al., 2017), and consequently there is a need for research into how design thinking
can integrate service practices within innovation processes (Ostrom et al., 2010).
It is surprising that the link between the two phenomena, service innovation and design
thinking, has not been investigated previously (Antons & Breidbach, 2018). This may be because
a firm-centric approach has generally been taken in service innovation development. For
instance, only the perspective of the service-providing organisation has been taken into
consideration, rather than there being any focus on customer value creation. This systematic
review is intended to answer to the research question: Why are design thinking approaches
relevant in the service innovation process? With this aim in mind, the first step is the systematic
literature review, which links the need for design thinking in order to offer value creation with
the service innovation process.
The outline of the paper is as follows. First, the significance of the paper is explained and the
theoretical background of service innovation and design thinking revealed. Secondly, the
methodology followed in performing the literature review is explained. Third, an argument is
presented supporting the notion that it is appropriate for service innovation theory and design
thinking theory to combine, in order to further develop the research field of service innovation.
Finally, the paper concludes with a discussion and conclusion about the challenges and
implications of the findings and with suggestions for future research required in respect to
these topics.
This research contributes to the existing literature in service innovation emphasizing the
importance of value (co)creation that can offer the design thinking approach throughout the
entire process and framed in a complex market, and with many stakeholders involved in
decision-making during the service innovation process.
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7.3. Theoretical Background
Service innovation is a priority for both service research and practice (Ostrom et al. 2015;
Patrício, Gustafsson, & Fisk, 2018). The design of the service acquires a key relevance in service
innovation, since it offers innovative ideas through design thinking (Ostrom et al., 2010), and
because design thinking tries to understand the customers' needs and their context, in addition
to creating possible solutions for future services (Tim Brown, 2008; McGann, Blomkamp, &
Lewis, 2018). The following sections explain the theoretical context of both phenomena; service
innovation and design thinking.

7.3.1. State-of-the-art of service innovation
It was the economist Joseph Schumpeter who introduced the service innovation concept in the
year 1934. He described innovation as a combination of new and existing knowledge for
creating value and change in the market. In summary, he defined innovations as the "carrying
out of new combinations" (Schumpeter, 1934 p. 66). The Schumpeterian approach has centred
on the role of innovation as a competitive tool, and treats technological innovation activity as
forces that transfer productive resources of the static economy to dynamic innovations.
Service innovation plays a fundamental role in the survival and growth of service companies in
a complex business environment (Sarmah & Rahman, 2018) and especially in those companies
that are most necessary for dealing with the changing needs of customers. Companies look for
innovative ways to satisfy customers in order to compete with numerous other companies that
offer similar services to customers (Chen et al., 2017; Sarmah & Rahman, 2018). Therefore,
both services and service innovation represent the main drivers of broad economic growth and
innovation (Carlborg et al., 2014). Over the years there have been requests for more research
in areas related to services, because the world is characterised by new services that offer value
to the consumer (Ostrom et al., 2010). Attention to use value has subsequently grown in service
innovation theories (Jack, 2015; von Hippel, 2005), and Agarwal, Selen, Roos, & Green, (2015)
state that this focus "is particularly suitable in the service context, in which it is difficult to think
about value as inherent in specific outputs" (p. 174).
Service innovation is not just an interesting issue for companies, the focus on service innovation
is also increasing in academia (Witell, Snyder, Gustafsson, Fombelle & Kristensson, 2016). The
evolutionary pattern of the focus on service innovation research is as follows: at the beginning,
the ‘offering’ itself was the main focus (formation phase), later, the customer was introduced
into the research (maturity phase). Finally, the pattern has diversified to include more nuances,
which gives rise to complexity, e.g. linking service innovation with business strategy and linking
service innovation with the creation of value by all stakeholders (Carlborg, Kindström, &
Kowalkowski, 2014). Currently, “there is no completely universal recipe for service innovation”
due the nuances mentioned (Rexfelt et al., 2011 p. 153), and for this reason there is no
consensus on the use of service innovation concepts and service innovation processes, and this
has several implications for the body of research knowledge.
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Service innovation is important, and the concept is constantly evolving. As a result, service
innovation studies are continually searching for theoretical frameworks that will be able to
account for its nature and dynamics. Rubalcaba et al. (2012) affirm that “the complex field of
service innovation represents a cross-road for various research interests from different
academic disciplines that explore multiple dimensions, follow unique approaches, build varied
conceptual and analytical frameworks, and adopt distinct perspectives. This complexity
continues to produce new trends, such that service innovation is no longer relevant only for
service organizations. With this perspective, service innovation is not just a new offering but
rather improved customer value cocreation” (p. 697). Thus, an innovation often manifests itself
as a change in the company's competencies, the customer's competencies, the prerequisites
of the offer, or what is created together with stakeholders (Gustafsson, Kristensson, & Witell,
2012). For Gallouj et al. (2018) any change, affecting any part, of any of a firm’s service
characteristics, constitutes service innovation.
Through a systematic literature review, Witell et al., (2016) examined the seemingly divergent
perspectives of service innovation. These perspectives are often used to classify and
understand service innovation, and provide helpful guidance for comprehending the
progression of service innovation research (Carlborg et al., 2014; Coombs & Miles, 2000; Drejer,
2004; Tether, 2005). The findings of Witell et al., (2016) showed that assimilation, demarcation,
and synthesis are the most commonly used perspectives when researching service innovation
(Coombs & Miles, 2000). An analysis of the three perspectives, from the point of view of
interaction with stakeholders, shows that there are different ways of conceiving the role of the
user and the company in innovation.
Table 9 lists definitions of service innovation from research papers, and the perspective
(assimilation, demarcation, and synthesis) from which each has been approached.
Author/s

Year

Term

Definition

Gallouj &
Weinstein

1997

Innovation

“Any change affecting one or more terms of one or
more vectors of characteristics (of whatever kind–
technical, service or competence)” (p. 547).

Synthesis

Van der Aa &
Elfring

2002

Innovation

“It encompasses ideas, practices, or objects which are
new to the organization and to the relevant
environment, that is to say to the reference groups of
the potential innovator” (p. 157).

Synthesis

Toivonen &
Tuominen

2009

Service
Innovation

“New service or such a renewal of an existing service
which is put into practice and which provides benefit to
the organisation that has developed it; the benefit
usually derives from the added value that the renewal
provides the customers. In addition, to be an
innovation the renewal must be new not only to its
developer, but in a broader context, and it must involve
some element that can be repeated in new situations,

Synthesis
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i.e. it must show some generalizable feature(s)“ (p.
893).
Barcet

2010

Service
Innovation

“It introduces something new into the way of life,
organization, timing and placement of what can
generally be described as the individual and collective
processes that relate to consumers” (p. 51).

Synthesis

Love, Roper, &
Bryson

2011

Innovation

“Commercial application of new knowledge” (p. 1438).

Synthesis

Enz

2012

Service
Innovation

“The introduction of novel ideas that focus on services
that provides new ways of delivering a benefit, new
service concepts, or new service business models
through continuous operational improvement,
technology, investment in employee performance, or
management of the customer experience” (p. 187).

Demarcation

Jian & Wang

2013

Service
Innovation

”Enterprises' intangible activities formed in the process
of service, using a variety of innovative ways to meet
customer needs and maintain competitive advantage”
(p. 27).

Demarcation

Giannopoulou,
Gryszkiewicz,
& Barlatier

2014

Service
Innovation

”A type of product innovation involving the
introduction of a service that is new or significantly
improved with respect to its characteristics or to its
intended uses” (p. 25).

Assimilation

Skålén,
Gummerus,
von Koskull, &
Magnusson

2014

Service
Innovation

“The creation of new value propositions by means of
developing existing or creating new practices and/or
resources, or by means of integrating practices and
resources in new ways” (p. 137)

Synthesis

Kuo, Kuo, &
Ho

2014

Service
Innovation

“A new way of business thinking to reform relatively
conservative and inflexible operational procedures and
processes, which can transform organizations to
better meet the needs of their markets“ (p. 697).

Assimilation

Table 9. Service innovation definitions and perspectives

The assimilation perspective treats innovation in a generic way (Carlborg, Kindström, &
Kowalkowski, 2014) and considers service innovation as an add-on to product innovation. This
perspective borrows concepts and definitions from the product innovation literature and is
typically developed in a manufacturing context (Droege, Hildebrand, & Heras Forcada, 2009).
From the assimilation perspective, the definitions of service innovation offered by
Giannopoulou et al., (2014) and Kuo et al. (2014) are generic definitions that look,
predominantly, at services coupled to technology (Djellal et al., 2013; Vries, 2006). A criticism
of this perspective come from Rubalcaba et al. (2012) and Ordanini & Parasuraman (2011),
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whose research said that the assimilation view does not describe the reality of service
innovation.
The demarcation perspective is focused on services in innovation. It understands that
innovation in services presents specificities and differential characteristics, among which
various non-technological or organizational dimensions appear, and which demand the
development of new theories and analytical tools (Enz, 2012; Jian & Wang, 2013; Djellal et al.,
2013). As Vargo & Lusch (2008b) state, the demarcation perspective considers services as being
inferior to product, focusing on what services are not. Other authors, such as Ordanini &
Parasuraman (2011), criticise its perception of customer and other external stakeholders as
task executors.
The synthesis perspective was introduced by Gallouj & Weinstein (1997) who proposed that
both manufacturing innovation and service innovation may be parallel processes within the
same organization (Jonas & Roth, 2017). As Gallouj & Weinstein (1997) state “any change
affecting one or more terms of one or more vectors of characteristics (of whatever kind –
technical, service or competence)” (p. 547). The synthesis perspective involves products and
services in service innovation (Ordanini & Parasuraman, 2011), and was originally developed to
describe a world of product-service combinations and parallels developments (Den Hertog, Van
der Aa, & De Jong, 2010). In the synthesis approach one stream of researchers (focused on
service-dominant logic theory) argue that service is the basis of all economic exchange (Lusch
& Vargo, 2006), which reflects a conscious shift from thinking from ‘value production outputs’
to ‘value co-creation’ (Grönroos & Ravald, 2011) as a process where value is co-created with
the customer (Lusch & Vargo, 2006; Skålén et al., 2014a).

7.3.2. State-of-the-art of design thinking
The management literature makes frequent mention of how market challenges and changes
continuously force organizations to look for new ways to create a competitive advantage;
promoting the use of new tools and processes to build innovative products and services. “While
‘design thinking’ is a relatively new addition to the management literature, product design has
been of keen interest to business researchers for more than a decade” (Liedtka, 2014c p. 2
referring to Bloch, 2011). Over the last two decades, the term design thinking, in the
management fields, has become more common outside of professional design (Brown, 2009;
Martin, 2009; Kimbell, 2012). Design thinking empirical application has gained popularity, both
in the company's activities and in commercial research (Liedtka, 2014b; Martin, 2009; Veryzer
& Mozota, 2005). Brown, (2009) insists that “what we need is an approach to innovation […]
that can be integrated into all aspects of business and society, and that individuals and teams
can use to generate breakthrough ideas that are implemented and that therefore have an
impact. Design Thinking offers just such an approach” (p. 3).
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In this context, there is a wide disparity of definitions of design thinking in the literature. Some
authors see it as an approach (Cousins, 2018; Seidel & Fixson, 2013), others as a mindset (Liu,
1996; Martin, 2009; Stempfle & Badke-Schaub, 2002; Yang & Sung, 2016), or a tool method
(Reddy & Adama, 2016; Seidel & Fixson, 2013), and also as a process (Brown, 2008; Chen &
Venkatesh, 2013; Hamington, 2019; Lockwood, 2010) (see the details in Table 10).

Author/s

Year

Definition

Stempfle &
Badke-Schaub

2002

A cognitive perspective involving generation, exploration,
comparison, and selection to solve the problems.

Mindset

Brown

2008

It is the process of using sensibility of ‘the’ designer and
methods to match customer’s demands with what is
technologically feasible, and what a viable business
strategy can convert into customer value.

Process

Martin

2009

“The productive mix of analytical thinking and intuitive
thinking” (Martin interviewed in Euchner, 2012, p. 10).

Mindset

Lockwood

2010

A human-centred innovation process that emphasises
observation, collaboration, fast learning, visualisation of
ideas, rapid concept prototyping, and concurrent
business analysis.

Process

Hassi & Laakso

2011

“Design thinking consists of three dimensions: practices,
thinking styles, and mentality. Each dimension contains a
set of elements of design thinking - methods, values, and
concepts” p. 1.

Tools, approach,
mindset

Seidel & Fixson

2013

“It is an approach […] with the application of design
methods by multidisciplinary teams to a broad range of
innovation challenges” (p. 19).

Approac, tools

Chen & Venkatesh

2013

“Design thinking is typically understood as a process that
results in many possibilities for innovation” (p. 1680)

Process

Yang & Sung

2016

Design thinking is focused on holistic, multi-disciplinary,
and integrative characteristics of value co-creation .

Mindset

Reddy & Adama

2016

“Can be used to create a better product or solutions with
the key elements already at hand. This increases the
possibility of finding solutions that really fill the existing
need without creating new ones and often without
requiring more material resources” (p. 13).

Tools

Cousins

2018

“Is a method that facilitates speed and frequency of
organizational learning” (p. 1)

Approach
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Sarooghi, Sunny,
Hornsby, &
Fernhaber

2019

“The combination of tools, processes, and mindsets that
designers utilize to solve problems” (p. 78)

Tools, Process,
Mindset

Hamington

2019

“In business, design thinking is an umbrella term that
describes collective processes of innovation and problem
solving that is founded on responsiveness to the
challenges of individuals whether they are the customer,
client, or colleagues” (p. 1)

Process

Table 10. Design thinking definitions and classification

These fairly broad and flexible concepts of design thinking have been criticised in the design
research community (Johansson-Sköldberg et al., 2013). The main criticism is that despite its
popularity, academic researchers are presenting the concept in too simplistic and overly
optimistic forms, using vague and general terms. Carlgren et al. (2014) point out that the
management discourse on design thinking has been blamed for presenting the concept as
something that will create value in any configuration, and which is easy to implement.
Furthermore, Stephens & Boland (2014) point out that is too simplistic to import a set of design
thinking practices and expect their use to automatically resolve perverse problems within an
organization. As Micheli, Wilner, Bhatti, Mura, & Beverland (2019) state, the “lack of consensus
on the definition of design thinking reflects the non‐linear nature of design processes, as well as
the constant growth of design activities that expand the boundaries of design practices”
(Björklund, Keipi, Celik, & Ekman, 2019 p. 553).
My specific definition of design thinking in service innovation management that emanates from
the insights of the previous research definitions is that:
Design thinking is a systematic, structured and exploratory human-centred mindset.
The aim of design thinking is to offer value (co)creation within the service innovation
process by involving the stakeholders. The design thinking approach uses the
combination of design tools and processes that designers use to solve problems.
Service innovation and design thinking are still dispersed and lack integration (Patrício et al.,
2018). When studying the intersection of service innovation and design thinking in the research
literature, concepts such as service design and service-dominant logic emerge, as well as the
idea about the relevance of boost technology. In the field of service innovation research, there
are an increasing number of studies placing more focus on value co-creation (Jouny-Rivier et
al., 2017). Companies need to develop their interaction-focused capabilities in order to
understand the new focus of value creation (Jouny-Rivier et al., 2017). Lusch et al. (2015) argue
that value is not only created by the company and its partners, but is always co-created by the
organization and its stakeholders through interactions and exchanges. Thus, commitment and
mutual trust are essential for stakeholders' integration of resources when new services are cocreated (Jouny-Rivier et al., 2017). Value is always contextually specific and determined by the
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customer or the beneficiary (Gustafsson et al., 2012). To facilitate the value creation in the
service innovation process, a detailed analysis of the related concepts is required. The value is
the result of the interaction between the company and the stakeholders, because stakeholders
are not passive receivers of value. Instead, they are active co-creators that integrate the value
of different sources (Rubalcaba et al., 2012). They are not interested in what the service is i.e.
in the value in exchange, but in what the service does. To identify the concepts that surround
value co-creation, the following clusters have been created.

7.4. Methodology
The protocol propounded by Tranfield, Denyer, & Smart (2003) has been used in this systematic
literature review. The protocol provides a transparent process for obtaining an overview of
knowledge in the relevant theoretical fields, in order to understand how service innovation can
use design thinking. The application of a systematic and rigorous approach will counteract bias
and thus provide the foundation for an evidence-based review of the existing body of literature
(Tranfield, Denyer & Smart, 2003).
Tranfield et al. (2003) propose three phases for a systematic literature review, and these have
been followed. First, planning the review where the phenomena to be studied was identified
and the review protocol developed. Second, conducting the review where the studies were
selected, their quality evaluated, data extracted, process monitored, and data synthesised.
Third, reporting and dissemination where this paper has reported the findings of the study and
made recommendations for research and future papers.
The purpose of this paper is to examine the current state of service innovation and design
thinking research. To this end the following process has been applied: 1. Search for existing
knowledge on the two main topics, 2. Analyse similar topics, arguments, and ideas, 3. Make
maps of ideas and perspectives/clusters, 4. Production of a review of the literature.

7.4.1. Search strategy
The search was made using Business Source Complete and Academic Search Premier hosted in
EBSCO. The search string used for this review combined two main topic: the first main search
topic was for ‘service innovation' or 'new service development', and the second main search
topic was 'design thinking': Figure 32 provides details of the search. Boolean operators were
used to perform more effective and accurate information searches. The first search topic
included the concepts of ‘service innovation’ OR ‘new service development’ and 961 articles
were found in the Titles (TI). The second search, included the concept of ‘design thinking’ and
759 papers were obtained in TI.
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After combining the results of the first and the second searches by adding the Boolean operator
‘AND’ into the search, only 9 papers were found that contained both concepts. This number of
items was too small, and so it was decided to include all of the items found in both of the Title
searches (961 articles in the firsts search and 759 in the second search) and subject them to
the following inclusion criteria: 1. Papers where the main focus was on the phenomena being
studied 2. Peer-reviewed, empirical or conceptual papers, and proceedings of the latest
conferences were selected without limiting them to a specific period 3. Papers published in
English 4. Full access and available references. The result of this exercise was 120 articles that
met all the inclusion criteria. These papers were each manually reviewed, and papers that were
duplicates, or were too specific in areas/topics that were not the subject of this study were
discarded. As a result, 80 papers were identified as constituting the start set, before application
of the snowballing process (Figure 32).

Figure 32. Search strategy of papers

Once the start set was established, the first iteration took place, conducting backward and
forward snowballing. Snowball sampling is a type of convenience and intentional sampling
(Bryman & Bell, 2011), that complements the data collection by identifying papers that are
difficult to find a priori, or that meet certain criteria for inclusion, but are outside of the original
search terms (Petticrew & Roberts, 2006; Tranfield et al., 2003). Backward snowballing uses
the list of references in already identified papers to find potentially useful additional papers for
the literature review, whilst forward snowballing identifies papers that have cited the already
identified papers and may therefore be useful additions. In this case, the snowballing procedure
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was subject to the following criteria for inclusion: relevant authors of the topics, the previous
systematic literature review, and new papers published or presented in the years 2019 and
2020 (which are not included in the EBSCO database). As a result of the ‘backward search’, 19
additional papers were gleaned from references to previously identified papers, and 11 more
papers were added from the ‘forward search’ through citations. Therefore, a total of 110
articles were included in the systematic literature review. A detailed list of the papers included
in the systematic literature review is provided in the Appendix at the end of this paper (Section
7.8. in Appendix a, table 21, at the end of this chapter).

7.4.2. Classification of papers and coding process
Papers were classified according to the number of published papers per year, the research
methods used, and according to the service type (in Section 7.8. in Appendix b, at the end of
this chapter). There is a clear propensity for research into service innovation within Social
Sciences, with an increase in recent years, in the literature focused on design thinking, service
design, service-dominant-logic, value (co)creation, and stakeholder involvement. The following
paragraphs detail each classification.
The contents used were related to service innovation and design thinking. I have not found any
systematic literature review that combines both phenomena, and individual reviews are
limited. The significant observations are 1. the disparity of concepts related to service
innovation and design thinking, although the majority of papers focus on how services in
innovation can add value through co-creation; 2. there is constant participation of customers,
users, supplier, front-line employees, firm providers, and stakeholders i.e. a diversity of actors
in the value co-creation of services; 3. design thinking is emerging as an approach, mindset, and
tool/methodology to help in the development of services in innovation.
To assess the quality of the studies included, a coding process were initiated for analysing units
of meaning (Miles, Huberman, & Saldana, 2014). During the coding process, the list was revised
iteratively when new categories emerged and the initial codes do not work. Excel worksheets
were employed to ensure consistent detailed categorisation, and interpretation of the research
findings, and the key content of papers was compared. Some aspects were discussed with other
researchers to guarantee the consistency and validity of the analysis.
The final sample of all the articles provided at least one of the following: a clear definition, a
conceptualisation, or an explicit reference to a specific definition or conceptualisation of service
innovation and a related design thinking approach, and the relationship between both concepts
in answer to the research question of this study. To achieve this, a codification was performed
by key and related concepts, classifying by clusters.
A cluster classification has been established and detailed in the next section.
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7.5. Deployment of clusters
There is a lack of precision in the concept of service innovation, and topics related to the
phenomena to study that view the service innovation process from different perspectives. On
the one hand, the concept of service innovation is too broad and needs further and deeper
exploration and development (Patrício et al., 2018; Snyder et al., 2016). On the other hand,
current market challenges and changes continually force companies to look for new ways to
create a competitive advantage through innovation, but managers do not know how to develop
the service innovation process (Engberts & Borgman, 2018; Martin, Gustafsson, & Choi, 2016).
A cluster classification has been established according to concepts, and the relevant
implications for the purpose of this review have been extracted from each of the clusters. The
clusters developed in exhaustive detail are: 1. Service innovation research perspective, 2. New
service development perspective, 3. Service innovation process perspective, 4. Service design
research perspective, 5. Service-dominant logic perspective, 6. Technology-driven service
innovation perspective, 7. Design thinking research perspective, 8. Design thinking approach
perspective, 9. Design thinking practice perspective, and 10. Stakeholders in service innovation
perspective.

7.5.1. Service innovation research perspective cluster
In this cluster, the development of service innovation research and practice is a significant
growth factor in the economy (Aas & Pedersen, 2011). There are various aspects in the
development of service innovation; its multidimensionality, differences in the recognition of
the significant dimensions among researchers, the organizational learning and knowledge
(including technology), and the relevance of the service field in innovation (Table 11).

Service innovation research perspective cluster
Authors

Primary
focus

Type of
Study

Context

Findings and relevant comments

Aas &
Pedersen,
2011

Impact of
service
innovation

Survey

Financial
performance
analysis of
3575
Norwegian
manufacturin
g companies

✓ “Firms focusing on service innovation have
significantly higher growth of operating results
than firms not focusing on service innovation” (p.
2701).
✓ “The findings suggest that firms aiming to benefit
financially from service innovation activities have
to manage the process carefully” (p. 2087).

Breit,
Fossestøl, &
Pedersen,
2018

Knowledge in
service
innovation

Qualitative
case study

Two local
innovation
projects in
Norway

✓“Possible existence of a hierarchy of knowledge in
services […], where forms of knowledge and
methods based on evidence are considered more
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legitimate and appropriate than forms of
knowledge” (p. 13).
Calantone, Di
Benedetto, &
Haggblom,
1995

Principles of
new product
management

Case study

Sports club

✓ The paper demonstrates “that specific lead user
characteristics affect the quality of service ideas
generated” (p. 427).

Carlborg,
Kindström, &
Kowalkowski,
2014

Evolution of
service
innovation
research

Literature
Review

Variety of
services

✓ “The view of service innovation has evolved, from
a complement of traditional product innovation
to a multidimensional, all-encompassing notion
that entails several functions, both within and
outside the firm” (p. 373)

Durst,
Mention, &
Poutanen,
2015

The impact of
service
innovation

Literature
Review of 13
empirical
studies

Variety of
services

✓ “Knowledge on the relationship between service
innovation and performance is limited” (p. 65).

Fagerberg,
2009

Understandin
g innovation

Literature
Review

Variety of
services

✓“Innovation introduces a novelty (variety) into the
economic sphere, it tends to cluster in certain
industries/sectors, and it is a powerful
explanatory factor behind differences in
performance between firms, regions, and
countries” (p. 20).

Fuglsang,
Sundbo, &
Sörensen,
2011

Dynamics of
experience
service
innovation

Survey in
Danish
experience
service firms

Variety of
services

✓ “Innovation in experience service firms takes
place in an open and interactive process drawing
on many sources of innovation” (p. 661).

Hanif &
Asgher, 2018

Service
innovation
performance

Case study

Financial
services

✓ “Results indicate a strong impact of multidimensional service innovation on service
innovation performance” (p. 670).

Hsiao, Lee, &
Hsu, 2017

Driving service
innovation

Case study

Variety of
services

✓ Their findings suggest “that motivated factors
have significantly positive influences on service
innovation compared with empowering factors”
(p. 5).

Edvardsson,
Gustafsson,
Kristensson,
Magnusson, &
Matthing,
2008

Service as a
value
advantage

Combination

Not
mentioned

✓Services’ field is starting to garner more
attention.

Lehrer,
Wieneke, vom
Brocke, Jung,
& Seidel, 2018

Enabling
service
innovation

Case study in
four firms
(insurance,
banking,
telecommunic
ations, and ecommerce
industries)

Technology
services (big
data analytics
implementati
on)

✓ Highlights how big data analytics technologies
“are generative digital technologies that provide
a key organizational resource for service
innovation” (p. 425).
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Lin, 2013

Impact of
service
innovation
performance

Survey

Tourism
sector in
China

✓ The quality of service in service innovation has a
positive mediator role, which reduces costs and
emphasizes safety and reliability.

Memon &
Kinder, 2017

Service
innovation

Case study

Scottish
health and
social care
services

✓ “Partnerships using co-location are benefiting
from additional service innovations” (p. 381).

Milbratz,
Gomes, & De
Montreuil
Carmona,
2020

Learning in
service
innovation

Literature
review

Variety of
services

✓ Organizational learning is significantly linked to
service innovation and so is service innovation to
organizational performance.

Paswan,
D’Souza, &
Zolfagharian,
2009

Services
typology in
service
innovation

Literature
review

Variety of
services

✓ Service innovation’s significant dimensions:
environmental uncertainty, strategic orientation,
and market orientation.

Prajogo &
Mcdermott,
2014

Service
innovation in
SMEs

Survey

Variety of
services

✓ “How organizational factors (connectedness,
centralization, formalization) and business
environment (dynamism and hostility) are
associated with different types of innovation
orientations (exploratory and exploitative) among
SMEs” (p. 521).

Randhawa,
Wilden, &
Gudergan,
2018

Open service
innovation

Case study

Variety of
services

✓ “The findings advance insights on the agential
role of the intermediary’s co-creation capabilities,
purposefully developed to support service
organizations in leveraging open service
innovation” (p. 808).

Rubalcaba,
Aboal, &
Garda, 2016

Service
innovation

Case study

Variety of
services (6
American
countries and
9 sectors)

✓ “Four relevant dimensions: the role of services in
the systemic base, the role of competences and
preferences (intra-agent resources), the role of
networking and cooperation (inter-agent
resources), and the socio-economic impacts
(outcomes)” (p. 622).

Singh, Akbani,
& Dhir, 2020

Service
innovation
implementati
on

Literature
review

Variety of
services

✓ The factors affecting successful innovation
implementation are leadership, knowledge
sharing and integration, and the standard policies
and procedures.

Storey,
Papastathopo
ulou, &
Hultink, 2015

Success
factors for
service
innovation

Survey

Variety of
services in UK

✓ “The firm’s approach to measuring performance
at both the project and the programme level. It
was found that although new services are an
important source of revenue for most, firms are
still not satisfied with their ability to develop new
services” (p. 71).

Storey &
Perks, 2015

Service
innovation
performance

Survey

Variety of
services

✓ Evaluation of service innovation performance.
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Susha,
Grönlund, &
Janssen, 2015

Driving factors
for service
innovation
(open data)

Survey of
businesses in
Sweden and
the
Netherlands

Variety of
services

✓ “The driving factors motivating businesses to
innovate with open data differ widely, however
on average innovativeness of the company and its
expertise and skills play an important role” (p.
19).

Szwejczewski,
Goffin, &
Anagnostopou
los, 2015

Service

Six combined
case studies

Variety of
productservices

✓ “At companies where after-sales is an important
element of the business, service requirements are
systematically evaluated during NPD through the
involvement of after-sales personnel and the use
of field service data to set design goals” (p. 5334).

Tidd & Hull,
2006

Service
innovation
implementati
on

Survey

Variety of
services from
38 UK and 70
US service
firms

✓ “The multi-dimensionality of both practices and
performance with independent dimensions such
as project organization, knowledge sharing and
rewarding collaboration, and cross-functional
teams” (p. 155).

Table 11. Service innovation research perspective cluster

The ‘service innovation research perspective’ cluster highlights: the strong impact of
multidimensionality, involving several functions (Carlborg et al., 2014; Hanif & Asgher, 2018),
an open and interactive process that draws on the exchanges between many sources of
innovation, such stakeholders and knowledge/information, through collaboration, and crossfunctional teams (Fuglsang et al., 2011; Memon & Kinder, 2017; Tidd & Hull, 2006). The
dimensions represented are, different types of roles and motivations (Hsiao et al., 2017;
Rubalcaba et al., 2016; Susha et al., 2015), competencies (Milbratz et al., 2020; Singh, Akbani,
& Dhir, 2020), environment (Fagerberg, 2009; Paswan et al., 2009), and acquiring data in order
to be able to establish design objectives in the development of service innovation
(Szwejczewski et al., 2015).

7.5.2. New service development perspective cluster
For a long time, new service development has failed to receive the attention it deserves
(Edvardsson et al., 2013). There are some authors who use service innovation and new service
development synonymously (Johne & Storey, 1998; Storey et al., 2015). Other academics use
the term new service development (when researching service innovation) to focus on the
development process (Alam & Perry, 2002; Donald W. Cowell, 1988; Scheuing & Johnson,
1989a; Tadić, Dorević, Erić, Stefanović, & Nestić, 2017). However, new service development is
relatively under-researched compared to the product development field (Rexfelt et al., 2011).
Table 12 refers to the papers included in this cluster.
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New Service Development perspective cluster
Authors

Primary
focus

Type of
Study

Context

Findings or relevant comments

Alam, 2002

User
Involvement
in new service
development
(as a process)

Exploratory
study

Financial
services

✓ Customer ideas are more innovative (originality /
user value) than those of professional service
developers.
✓ An enhanced learning process.
✓ New service development relies on the complex
task of understanding and anticipating latent
customer needs.

Biemans,
Griffin, &
Moenaert,
2016

New Service
Development

Literature
review
(230
empirical
papers)

Variety pf
services

✓ Challenges: 1. Services are difficult to describe &
understand 2. Service value is difficult to predict 3.
Successfully involving customers in service
development is difficult.
✓ Provides insight into the dynamics of a co-creation
team.
✓ General design process: exploration, creation, and
evaluation (with iterations and creation-evaluation
loops).
✓ A target specification; a proposal of aspects to
support the establishment of objectives for a cocreation project.
✓ Guidelines to support the situated set-up of future
co-creation projects.

Candi, 2010

Aesthetic
design as a
relevant
element in
New Service
Development

Case study

Variety of
services

✓ New service development consists of three
research streams: service research, product
development, and innovation.
✓ Strategic factors in new service development:
1. the role of service development strategy
2. a formalised development process
3. integrated development teams
4. customer co-creation
✓ Highlights an interaction effect between integrated
development teams and customer co-creation.

Candi &
Saemundsson,
2011

Aesthetic
Design and
New Service
Development
versus
performance

Survey

Variety of
services

✓ “Organizations with a greater predisposition to
new service co-creation achieve higher innovation
rates which leads to sustained performance” (p.
544)

Carbonell,
RodríguezEscudero, &
Pujari, 2009

Customer
Involvement
in New
Service
Development

Survey

Variety of
services

✓ Customer involvement has a positive direct effect
on technical quality and innovation speed.
✓ “The role of technological uncertainty (novelty and
turbulence) as an antecedent to customer
involvement” (p. 536).

Cowell, 1988

New Service
Development

Literature
Review

Not mentioned

✓ New product development in service organizations
may differ, because of the intangibility and
inseparability characteristics of services.
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Drejeris &
Zinkevičiūtė,
2010

New Service
Development
process

Case Study

Variety of
services

✓ “Proposes a model for one stage of the
development of a new service, concept feasibility
assessment and designing of a service system” (p.
22).

Froehle &
Roth, 2007

New Service
Development
Process

Case study

Variety of
services

✓ This study is focused on resource-centric and
process-centric perspectives within a single
framework.

Jaakkola et al.,
2017

New Service
Development

Survey

Variety of
services

✓ “The study identifies four service types: routineintensive, technology-intensive, contact-intensive,
and knowledge-intensive services” (p. 329).

Johne &
Harborne,
2003

Leadership in
New Service
Development

Case study

Financial
services

✓ “It was found that success in completing a profit
efficiently was associated with effective coleadership between different levels of the
organisation” (p. 22).
✓ When leadership was confined to a single leader
there is less project success.

Kitsios &
Kamariotou,
2018

New Service
Development

Literature
review

Variety of
services

✓ Refute the notion that new service development is
something that just ‘happens’.
✓ Importance of interdisciplinary collaboration for
the implementation of successful new service
development.

Lee & Chen,
2009

New Service
Development
model

2 Case
studies

Variety of
services

✓ Relevance of the implementation of quality
functionalities for higher efficiency of the
development process and customer orientation.

Olsson &
Edvardsson,
1996

Service
development
from a quality
perspective

Case study

Variety of
services in
Sweden

✓ Three main types of development:
1. the development of the service concept,
2. the development of the service system
(resource structure), and
3. the development of the service process.

Ordanini &
Maglio, 2009

Market
orientation

Qualitative
case study

Tourism
services

✓ Proactive market orientation is a necessary
condition for new service development.
✓ Market orientation, internal process and external
network.

Perks &
Riihela, 2004

New Service
Development
process and
co-creation

Exploratory
case study

Insurance
services

✓ “The co-creation path is not simple or uni-faceted”
(p. 925)
✓ Co-creation in new service development reveals a
nature of complex patterns of activities and
interactions.

Storey & Kelly,
2001

New Service
Development
activities

Survey

Variety of
services

✓ “New services are an important source of revenue
for most, firms are still not satisfied with their
ability to develop new services” (p. 71).

Tadić,
Dorević, Erić,
Stefanović, &
Nestić, 2017

New Service
Development
process

Survey

Variety of
services

✓ “The ranking and improvement of key performance
indicators in new service development is stated as a
multi-criteria decision-making problem that could
be solved by the genetic algorithm” (p. 3959).

Table 12. New service development perspective cluster
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In the ‘new service development’ cluster, a large number of academic authors have focused
on the processes and how the service has been developed through innovation (Olsson &
Edvardsson, 1996). “New service development has frequently been criticised as being an ad hoc
process associated with improvisation” (Edvardsson et al., 2013 p. 25). This could be because
the services are difficult to describe and understand (Biemans et al., 2016): new service
development is not something that just ‘happens’ (Kitsios & Kamariotou, 2018).
New service development relies on the complex task of understanding and anticipating latent
customer needs (Alam & Perry, 2002), and provides insights into the dynamics of a co-creation
team (Biemans et al., 2016; Candi & Saemundsson, 2011; Perks & Riihela, 2004). It is crucial
for service firms to develop a strong management commitment towards the co-creation
capabilities of customers and employees, or a co-creation culture, in order to achieve effective
co-creation (Santos‐Vijande & González‐Mieres, Celina, López‐Sánchez, 2013). Edvardsson et
al., (2013) argue that obtaining customer information throughout the development process is
beneficial for new service development, although a major challenge in development work is
interdisciplinary collaboration (Kitsios & Kamariotou, 2018; Perks & Riihela, 2004; Rexfelt et al.,
2011). A service-centred view of new service development, and focus on value-in-use, can be
captured by customer involvement (Carbonell et al., 2009; Y. C. Lee & Chen, 2009; Matthing,
Sandén, & Edvardsson, 2004), and by market orientation (with internal processes and external
network) (Ordanini & Maglio, 2009).

7.5.3. Service Innovation process perspective cluster
As stated in the previous cluster, there are several ways in which the service innovation process
might take place (Ostrom et al., 2010; Durst, Mention, & Poutanen, 2015). Conceptually, it is
agreed that the service innovation process is not a simple linear sequence of stages (Håkansson
& Olsen, 2012; Vargo & Lusch, 2008a), but rather an intermittent procedure developed through
experimentation and learning (Bruni et al., 2019). The selected papers on the service innovation
process form the following cluster (Table 13).
Service innovation process perspective cluster
Authors

Primary
focus

Type
Study

of

Chen &
Reyes, 2017

Service
innovation
process with
a quality
management
approach

Case study

Context

Findings or relevant comments

International
online
transport

✓ Top management is responsible for the innovation
process (above all at the front-end).
✓ “The application of design thinking to business
operations significantly enhances a firm’s
innovativeness as a tangible product” (p. 1020).
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Häikiö &
Koivumäki,
2016

Service
innovation
process
through
value
creation

Case study

Variety of
services

✓ Multiple information technology, process and
business factors affect value creation during the
digital service innovation process.

Ommen,
Blut,
Backhaus, &
Woisetschlä
ger, 2016

Stakeholder
participation
in the service
innovation
process

Survey

Variety of
services (220
franchisees)

✓ Successful stakeholder participation is characterised
by a complex interplay of the participation quality
dimensions (task-related resources, early
involvement, degree of influence, transparency of
processes, incentive mechanisms, and voluntariness
of participation).

Perks,
Gruber, &
Edvardsson,
2012

Co-creation
in a radical
service
innovation
process

Case study

Insurance
services

✓ “The co-creation path is not simple or uni-faceted,
and the paper unravels the nature of complex
patterns of activities and interactions” (p. 935).

Siltaloppi &
Toivonen,
2015

Planning and
execution in
service
innovation

Empirical
case study

Finnish
residential
sector

✓ The integration between planning and execution is
the driving force for innovation, consisting of four
dimensions: decision making, organization, process,
and external interaction.

Song, Song,
& Di
Benedetto,
2009

Service
innovation
process

Survey

Variety of
services in 329
firms across
five industries

✓ New service development process stages are related
sequentially.
✓ “Significant negative relationship between
proficiency of business and market opportunity
analysis and idea screening, service design, and
service testing” (p. 590)

Sundström,
Karlsson, &
Camén,
2017

Service
innovation
process

Case study

Variety of
services

✓ Service innovation as a political process.
✓ Stakeholder resources impact a chosen strategy

Table 13. Service innovation process perspective cluster

The ‘service innovation process perspective’ cluster highlights the relevant aspects that affect
the service innovation process. 1. multiple information technology and business factors (Häikiö
& Koivumäki, 2016), and 2. successful stakeholder participation (Ommen et al., 2016). Thus,
“stakeholder resources impact a chosen strategy; the resulting strategy’s impact on the service
concept vis-à-vis its potential value; and how several involved stakeholders formulate,
negotiate, and secure future potential value, which are the activities that drive a service
innovation process” (Sundström, Karlsson, & Camén, 2017 p. 341). Both aspects affect value
creation during the digital service innovation process. For value co-creation it is important to
find ways to promote innovative behaviour among stakeholders, and to develop interaction
mechanisms to generate rapid exchange (Perks et al., 2012).
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7.5.4. Service design perspective cluster
The goal of the emerging field of service design is to create useful, usable, and desirable services
from the perspective of the customers , and effective, efficient, and distinctive services from
the perceptive of the firm (Mager, 2008; 2005). In developing service innovation, the service
design process “applies explorative, generative, and evaluative design approaches. […] There
are close ties to the dimensions of interaction and experience that originated in interface design”
(Birgit Mager, 2005 p. 15). Thus, “service design sits at the intersection of service strategy,
service innovation, and service implementation. Service design brings service strategy and
innovative service ideas to life” (Ostrom et al., 2010 p. 17). The selected papers from service
design perspective form the following cluster (Table 14).
Service design perspective cluster
Authors

Primary
focus

Type
Study

Bantau &
Rayburn,
2016

Front-end
part of
service
innovation
and design

Clack &
Ellison, 2019

of

Context

Findings or relevant comments

Literature
review

Variety of
services

✓ Advanced information technologies should be useful
in research and development for services.
✓ Technology can be used in services from a design
thinking approach, to best serve consumers.

Service
Design and
service
thinking

Literature
review

Healthcare and
hospital
management

✓ Innovative thinking in service design can help
organizations gain competitive advantage.

Dampérat,
Jeannot,
Jongmans, &
Jolibert,
2019

Service
Design
process and
co-creative
process

Case study

Variety of
services

✓ “The mediating role of idea generation between
need definition and solution prototyping and the
influence of the selected individual variables” (p.
111).

Heapy &
Osta, 2020

Ecosystem
service
design

Combination

Variety of
services

✓ “Companies can design new or optimised valueadded services and realise positive outcomes for
company, ecosystem, and end-customer” (p. 2).

Jaaron &
Backhouse,
2018

Service
innovation
trough
systems
thinking
approach

Case study

Industrialised
services in the
UK

✓ Twelve micro-determinants for service innovation
deployment at three different levels in the service
organisation:
1. employee level (i.e. Micro),
2. functional level (i.e. Meso), and
3. corporate level (i.e. Macro)

Lim, 2019

Multi-factor
service
design

Case study

Variety of
services in five
service design
studies with

✓ Multi-factor nature of service for systematic service
design with:
1. Identify key factors that affect the customer
value creation of the service in question,
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industry and
government

2.
3.

Define the design space of the service based on
the value creation factors, and
Design services.

Mattsson,
2010

Strategic
abstraction
tool for
service
innovation

Six case
studies

Variety of
services

✓ Understanding the customer interface by
abstracting mental models from the interactions.

Patrício,
Gustafsson,
& Fisk, 2018

Service
design in
research

Literature
review

Variety of
services

✓ Link between service design and innovation and
emphasize the role of customers.

Table 14. Service design perspective cluster

From the ‘service design perspective’ cluster, innovative thinking in service design can help
organizations gain competitive advantage (Clack & Ellison, 2019). The multi-factoral nature of
service for systematic service design intervenes to identify key factors that affect the customer
value creation of the service in question, to define the design space of the service based on the
value creation factors, and to design services (Lim, 2019). The link between service design and
innovation also reinforces the role of customers (Patrício et al., 2018). Mattsson, (2010) states
that it is necessary to understand the customer interface by abstracting mental models from
the interactions, and on this point, Dampérat, Jeannot, Jongmans, & Jolibert, (2019) note that
service design plays a mediating role between the generation of ideas, the prototyping of
solutions and the influence of the organization's satellite variables.

7.5.5. Service-dominant logic perspective cluster
In service-dominant logic theory, companies are responsible for making value propositions,
which occur through interaction and dialogue between companies and consumers, and in that
process both the company and customers and other related actors participate for the common
goal of providing value to the customer (Grönroos & Gummerus, 2014). The service-dominant
logic focuses on the process of collaborative (produced by or involving two or more parties
working together) and reciprocal (bearing on, or binding each of two parties equally) value
creation (Agarwal, Selen, Roos, & Green, 2015). In service-dominant logic, the service provider
cannot create value on its own, the value is created jointly in collaboration with the customer
(contrary to goods-dominant logic, which perceives value as one more characteristic of goods,
which are created by the service provider and distributed to the users who are going to
consume it) (Vargo & Lusch, 2011). In service-dominant logic, the true value creation lies in the
ability to combine knowledge and capabilities to generate utility (often included in physical
products, but not always) (Vargo & Lusch, 2004). Service-dominant logic implies that value is
defined by, and co-created with, the consumer. The customer determines that process as
value-in-use. (see Table 15).
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Service-dominant logic perspective cluster
Authors

Primary focus

Type of
study

Context

Findings or relevant comments

Chen, 2017

Service
providers’
sustainable
service
innovation

Case study

Public policy

✓ Details the nature of complex patterns of activities
and interactions.
✓ Service-dominant logic and co-creation as the
framework for service innovation.

Chester
Goduscheit
& Faullant,
2018

Radical Service
Innovation in
manufacturing
companies

Case study

24 Danish B2B
manufacturing
SMEs

✓ Four factors that influence successful service
innovation (from service‐dominant logic theory)
1. actor value networks,
2. resource liquefaction,
3. resource density, and
4. resource integration.

Hollebeek &
Andreassen,
2018

Servicedominant logic
of service
innovation

Literature
Review

Variety of
services

✓ The organizational resources have a key role in
enabling service innovation, which will interact
with specific service innovation actors.
✓ Focus in customer engagement.

Lusch &
Nambisan,
2015

A servicedominant logic
perspective of
service
innovation

Research
paper

Technology
context

✓ Need to focus on actor-to-actor networks, resource
liquefaction, density creation, & resource
integration.
✓ Tripartite framework: service ecosystems, service
platforms and value co-creation.
✓ Value co-creation. Value or experience as cocreated by the service offer and the customer
through resource integration.
✓ Need for mechanisms to support the underlying
roles and processes (to generate value cocreation).

Skålén,
Gummerus,
von Koskull,
&
Magnusson,
2014

Value
propositions
and service
innovation

Case study

Variety of
services

✓ “Service innovation can be equated with the
creation of new value propositions by means of
developing existing or creating new practices
and/or resources” (p.137).
✓ Identifies four types of service innovation
(adaptation, resource-based innovation, practicebased innovation, and combinative innovation)
✓ Identifies three types of service innovation
processes (practice-based, resource-based, and
combinative).

Table 15. Service-dominant logic perspective cluster

Service-dominant logic suggests that value is co-created by firms and customers, taking into
consideration the resources. 1. The value co-creation arises as the first relevant aspect. Lusch
& Nambisan (2015), define value co-creation as a value or experience as co-created by the
service offer and the customer through resource integration. 2. The resources arise as a second
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relevant aspect (Chester Goduscheit & Faullant, 2018; Hollebeek & Andreassen, 2018; R. Lusch
& Nambisan, 2015; Per Skålén et al., 2014a). Innovation is related to the service systems, as the
actors are integrated and act on the available resources, in order to create value for themselves
or for others, in new and better ways (R. Lusch & Nambisan, 2015). From service-dominant
logic theory, the nature of complex patterns of activities and interactions is detailed and
focuses on the service-dominant logic and co-creation as the framework for service innovation
(Chen, 2017).

7.5.6. Technology-driven service innovation perspective cluster
The globalisation processes and transformational developments in Information and
Communication Technologies (ICTs) have created new opportunities for service innovation
(Barrett et al, 2015), because technology-driven service innovation is regarded as an effective
resource to create sustained competitive advantage for a company (Durst et al, 2015).
Given the relevance of technology in service innovation, it is surprising that only four papers
have been found that have explicitly investigated technology in service innovation.
Nevertheless, this perspective is relevant enough to create a specific cluster. Table 16 provides
the details.
Technology-driven service innovation perspective cluster
Authors

Primary focus

Type of
Study

Context

Findings or relevant comments

Barrett,
Davidson,
Prabhu, &
Vargo, 2015

Digital service
innovation

Review
study
(special
issue)

Digital
service

✓ Applies the service-dominant logic framework to service
innovation
✓ Brings a practice perspective to service innovation
research
✓ Theorises digital artefacts and innovation for service
innovation
✓ Learning from service innovation in emerging economies

Di Guardo &
Cabiddu,
2015

Digital service
innovation

Case study

Financial
services

✓ Detail of “the integration of existing perspectives on
service innovation and revealing the coexistence of
directed innovation and practice-based changes” (p. 82)

Noh, Song,
Park, Yoon,
& Lee, 2016

Technology in
service
innovation

Case study

Technologybased
services

✓ An ideation framework for technology-based services
was developed

Van Riel,
Lemmink, &
Ouwersloot,
2004

A decisionmaking
perspective
of hightechnology
service
innovation
success

Empirical
study –
Electronic
survey

Variety of
digital
services for
251
innovation
projects
(Europe, US,
and Japan)

✓ Innovation success is related positively and directly to
how well informed and knowledgeable decision-makers
are.
✓ Market orientation contributes to an internal success
factor.
✓ Competitor orientation have a negative effect.

Table 16. Technology-driven service innovation perspective cluster
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From the ‘technology-driven service innovation perspective’, there is a common trend to apply
service-dominant logic theory, despite the scant service innovation literature (Barrett,
Davidson, Prabhu, et al., 2015). Thus “service-dominant logic begins with the
reconceptualization of service (singular) as a process of using one’s resources (e.g., knowledge)
for someone’s (self or other) benefit as compared with the more traditional conceptualization
of services (usually plural) as a unit of output (i.e., an intangible product)” (Barrett et al., 2015
p. 138). However, West, Gaiardelli, & Rapaccini, (2018) state that being technology-driven the
“innovations cannot be considered smart through the lens of service-dominant logic, since they
contribute little to value co-creation and to the development of ecosystems" (p. 1317). Thus, the
technology-driven service innovation needs further research into value co-creation and into
the development of ecosystems.

7.5.7. Design thinking research perspective cluster
The potential benefits of using the design thinking approach to develop service innovation is
widely viewed in academic and management circles (Niemi, 2019; Seidel & Fixson, 2013) by
way of the innovative and human-centred approach used by designers in their practice. The
design thinking approach allows us to detect needs, define challenges, find solutions and test
those solutions until the best solution is obtained (Carlgren, Rauth, et al., 2016). That is, the
challenges that arise in innovation can be solved through the use of the design thinking
approach by the multidisciplinary teams in the service innovation. Papers that delve into the
design thinking approach are included in Table 17.
Design thinking research perspective cluster
Authors

Primary
focus

Type of
Study

Context

Findings or relevant comments

Beckman, 2020

Design
thinking
research

Combinati
on

Variety of
services

✓ “Design thinking must permeate entire organizations
as if it is the only or best way to tackle framing and
solving problems” (p. 158).

JohanssonSköldberg et al.,
2013

Design
thinking
research

Literature
review

Variety of
services

✓ Diverse discourses of ‘designerly thinking’ that could
be developed in parallel.

Kannengiesser &
Gero, 2019

Design
thinking
framework

Literature
review

Not
mentioned

✓ “Two modes or ‘systems’ of thinking:
1. fast and intuitive, and
2. slow and tedious” (p. 1).

Micheli, Wilner,
Bhatti, Mura, &
Beverland, 2019

Design
thinking
research

Literature
Review
and case
study

Variety of
services

✓ Identifies 10 principal design thinking attributes and
8 tools and methods
✓ “Provide a thorough and comprehensive overview of
research on design thinking” (p. 1).

Table 17. Design thinking research perspective cluster
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Even though design thinking research is an emergent paradigm, it has already shown its
powerful usefulness for service innovation: perhaps because current discussions and
publications on design thinking lack theoretical and methodological rigour, rather than practical
relevance (Micheli et al., 2019). Recently, Micheli et al. (2019) provided a thorough and
comprehensive overview of research on design thinking, identifying ten principal design
thinking attributes and eight tools and methods. From a design thinking perspective, there are
diverse discourses of ‘designerly thinking’ that could be developed in parallel (JohanssonSköldberg et al., 2013). Kannengiesser & Gero, 2019 state that there are “two modes or
‘systems’ of thinking, fast and intuitive, or slow and tedious” (p. 1). Beckman, (2020) affirms
that the way of doing and thinking about design thinking must permeate the organization, " as
if it is the only, or best way to tackle framing and solving problems" (p. 158).

7.5.8. Design thinking approach perspective cluster
The design thinking approach allows us to detect needs, define challenges, find solutions and
test those solutions until the best solution is obtained (Carlgren, Rauth, et al., 2016). That is,
the challenges that arise in innovation can be solved with the use of the design thinking
approach by the multidisciplinary teams in the service innovation. In the Table 18, papers that
delve into the design thinking approach have been included.
Design thinking approach perspective cluster
Authors

Primary
focus

Type of
Study

Context

Findings or relevant comments

Bason &
Austin, 2019

Leading
design
thinking

Case
study

Insurance
services

✓ Design thinking requires active and effective
leadership to keep efforts on the path to success.
✓ Design thinking approach calls on employees to
repeatedly experience failure.
✓ Encouraging divergence and navigating ambiguity.
✓ Testing possible solutions with stakeholders.Testing
possible solutions with stakeholders.

Caprari et al.,
2018

Improve
teamwork
through a
design
thinking
approach

Case
study

Healthcare
services

✓ “4 themes and translated them into four design
opportunities for intervention:
1. Improve daily rounds by reducing cognitive
overload and promoting confidence,
2. Improve collaboration by building empathy,
3. Connect the patient with the professional team,
4. Support changes by fostering learning” (p. 21).

Eckman,
Gorski, &
Mehta, 2016

Leveraging
design
thinking

Case
study

Healthcare
services

✓ Provide a structured approach to applying design
thinking principles.

Simons,
Gupta, &

Design
thinking in

Survey

Variety of
services

✓ The innovation strategies of design firms are
different, based on:
1. Radical team collaboration,
2. Knowledge sharing, and

173

CHAPTER 7 - SECOND PAPER
Buchanan,
2011

innovation
R&D

3.

Continuous learning behaviour.

Suciu &
Baughn, 2016

Design
thinking in
organizational
change

Literature
review

Not mentioned

✓ Strong linkage between organizational change
processes and design thinking tools and methods.
1. Use of co-creation to identify needs and
develop solutions.
2. Use of prototypes to collect information, and
3. Use of visualisation in organization change.

Svengren,
Reuterswärd,
& Nyotumba,
2019

Design
thinking in
SMEs

Case
study

Variety of
services

✓ “Design can support a local network by establishing
a co-creation process as the basis for innovations in
an entrepreneurship context” (p. 295).

Table 18. Design thinking approach perspective cluster

From the ‘design thinking approach perspective’ cluster there is common agreement that the
design thinking approach helps to develop co-creation with stakeholders This is achieved
through the organizational change processes within the organization by using co-creation to
identify needs and develop solutions, using prototypes to collect information, and the use of
visualisation (Suciu & Baughn, 2016). Thus, “design can support a local network by establishing
a co-creation process as the basis for innovations and entrepreneurship context” (Svengren,
Reuterswärd, & Nyotumba, 2019 p. 295). In Caprari et al.'s, (2018) empirical research into
healthcare services, the design opportunities for intervention in the business field are
uncovered. These include actions to reduce uncertainty, to generate trust, to improve
collaboration through empathy, to connect the different stakeholders in the process, and to
support changes by promoting continuous learning. Eckman, Gorski, & Mehta, 2016 provide a
structured approach to applying design thinking principles, emphasising that “all stakeholders
must be engaged in the design process from the initial conceptualisation stage” (p. 429). Finally,
Bason & Austin, (2019) stress that design thinking requires an active and effective leadership
to keep efforts on the path to success, employees should have a tolerance of failure,
differences of opinion should be encouraged, and possible solutions to be tested with
stakeholders.

7.5.9. Design thinking practice perspective cluster
As Micheli, Wilner, Bhatti, Mura, & Beverland (2019) state, the “lack of consensus on the
definition of design thinking reflects the non‐linear nature of design processes, as well as the
constant growth of design activities that expand the boundaries of design practices” (Björklund,
Keipi, Celik, & Ekman, 2019 p. 553). Stephens & Boland (2014) point out that it is too simplistic
to pretend to apply a set of design thinking practices and wait that their use to automatically
resolve perverse problems within an organization. Table 19 includes the empirical papers that
focus on design thinking practice.
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Design thinking practice perspective cluster
Authors

Primary focus

Type of
Study

Context

Findings or relevant comments

Bresciani,
2019

A collaborative
visual design
thinking

Literature
review

Not
mentioned

✓ “Distinguish seven traits of visualisations: structural
restrictiveness, content modifiability, directed focus,
perceived finishedness, outcome clarity, visual
appeal, and collaboration support” (p. 92).

Björklund,
Maula,
Soule, &
Maula, 2020

Learning across
silos in design

Case study

Technology
services

✓ Foster the co-evolution of two types of design
capabilities:
1. deep expertise in design practices, and
2. wide understanding and practice of design.

Carlgren,
Rauth, &
Elmquist,
2016

Design thinking
enactment

Empirical
case study

Six large
organizations
(type of
services not
mentioned)

✓ 5 themes characterising design thinking: user focus,
problem-framing, visualisation, experimentation and
diversity.
✓ Each theme is associated with specific
principles/mindset, practices, and tools/methods.

Chen &
Venkatesh,
2013

Implementation
of design thinking

Case study

Variety of
services

✓ “Organisations implement design thinking by:
1. Creating and disseminating end-user profiles
across the organisation,
2. Cultivating organic organisational structures to
increase collaborations,
3. Using brand image to establish a design
language, and
4. Factoring in competitors’ design outputs to
stimulate design thinking” (p. 1680).

Dell’Era,
Magistretti,
Cautela,
Verganti, &
Zurlo, 2020

Design thinking in
practice

47 case
studies

Consulting
organizations
in Italy

✓ 4 different interpretations of design thinking:
1. creative problem solving,
2. sprint execution,
3. creative confidence, and
4. innovation of meaning.

Denning,
2013

Design thinking in
IT profession

Case study

Variety of
services

✓ Combines design thinking with computational
thinking offering some possibilities for improving
software design.

Kim & Ryu,
2014

Design thinking
rationality

Empirical
case study

Not
mentioned

✓ Expert designers are effective in framing design
problems.

Leifer &
Steinert,
2011

Design thinking
methods

Case study

Variety of
services

✓ Design thinking integrates human, business and
technical factors in problem forming, solving and
design.
✓ Human-centric methodology integrates expertise
from design, social sciences, business and
engineering.

Liedtka, J. &
Kaplan, 2019

Design thinking in
strategy
development

Case study

Variety of
services

✓ 5 areas where strategy managers can benefit from
design practices:
1. Seeing opportunity: design practices help
businesses look in new places,
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2.
3.
4.
5.

Learning in action: prototyping and
experimentation,
Managing a portfolio: design practices focus on
attention to new strategies,
Making change happen at scale, and
Moving from tweaks to organizational
transformation.

Nagai &
Noguchi,
2003

Design thinking
process

Empirical
case study

Designers
professionals

✓ “When the design goal was difficult to convert to the
forms, the designer tried decomposing the meaning
of the design goal into an adequate level to be able
to image forms” (p. 429).

Niemi, 2019

Design thinking
practices

3
empirical
case
studies

Variety of
services in
Finland

✓ “Design thinking can still be viewed as a relatively
unmapped area of research” (p. 3).
✓ Design thinking model with 4 phases of the design
implementation process (awakening, dating,
honeymoon, maturing).

Roddy &
Polfuss,
2020

Design thinking
practice

Empirical
case study

Healthcare
services

✓ Design thinking generates meaningful solutions that
provide value to those directly impacted by a
problem.

Seidel et al.,
2013

Adopting design
thinking in
multidisciplinary
teams

14 case
studies

Variety of
✓ Formal design methods were helpful during concept
services in
generation and concept selection.
novice
✓ Brainstorming is valuable when there are new
multidisciplin
members on the team.
ary product
✓ The more team reflexivity, the more successful in
development
concept generation outcomes, but less successful
teams
outcomes during concept selection.

Table 19. Design thinking practice perspective cluster

Design thinking generates meaningful solutions that provide value to those directly impacted
by a problem. (Roddy & Polfuss, 2020). Dell’Era, Magistretti, Cautela, Verganti, & Zurlo (2020),
state that design thinking practice provides creative problem solving, sprint execution, creative
confidence, and innovation of meaning to organizations. Finally, design thinking is a humancentric methodology that integrates expertise from design, social sciences, business and
engineering (Leifer & Steinert, 2013), and further research is necessary to better map the
contributions of design thinking practice in a business setting (Niemi, 2019).
Some authors in the academy stress the importance of design thinking capabilities (Jieun Kim
& Ryu, 2014; Plattner et al., 2011) and promote having workers with a design thinking mindset
within organizations, because designers are effective in framing design problems: thus “the
designer tried decomposing the meaning of the design goal into an adequate level to be able to
image forms” (Nagai & Noguchi, 2003 p. 429).
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7.5.10. Stakeholders’ role in the service innovation perspective cluster
The stakeholder's role in service innovation is a prominent and developed perspective in the
service innovation and design thinking research literature. One particular aspect to highlight in
the service co-creation with stakeholders is that, in practice, there may be a lack of appreciation
of, or valuation by the company, of the joint creation of the service in respect of the
stakeholders’ contribution, thereby limiting their involvement in the development of service
innovations (Santos‐Vijande et al., 2013).
Given the above, there are numerous insights to be considered and so a separate cluster has
been created. Table 20, sets out the papers included in this cluster.
Stakeholders’ role in service innovation perspective cluster
Authors

Primary
focus

Type of
Study

Context

Findings or relevant comments

Abramovici
& BancelCharensol,
2004

Introduction
the
customers in
service
innovation

3 case
studies

French
industrialised
services

✓ 4 elements from the customer perspective of service
innovation:
1. Recognition of added value by customers,
2. Desire and ability to participate,
3. Training methods, and
4. External communication.

Agarwal &
Selen, 2015

Value service
networks in
service
innovation

Case study

A large
telecommunica
tions company

✓ Dynamic capabilities in services are generated as a
result of collaboration between stakeholders.
✓ Additional capabilities emerge (all of which influence
the service innovation outcome):
1. customer engagement,
2. collaborative agility,
3. entrepreneurial alertness, and
4. collaborative innovative capacity.

Bitner,
Ostrom, &
Morgan,
2008

Customers in
the service
innovation

Case study

Tourism
services

✓ The value to the customer is the central purpose of
innovation.
✓ Service blueprinting; a customer-focused service
innovation technique.

Bustinza,
Gomes,
Vendrellherrero, &
Baines, 2017

The role of
collaborative
partners in
service
innovation

Survey to
company
executives

370
manufacturing
services
companies

✓ Intersection study of the strategic partnerships, R&D
intensity, and servitization.
✓ “Knowledge-Intensive Business Service firms (KIBS)
partnering provides opportunities for downsizing,
externalising risks and sharing knowledge” (p. 33).

Cadwallader,
Jarvis,
Bitner, &
Ostrom,
2010

Employee
participation
in service
innovation

Case study

Automobile
manufacturer
services

✓ Motivations and behaviours of the frontline
employees participating in service innovation
implementation.
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Cheng &
Chen, 2017

Collaborative
service
innovation
through
market
orientation

Survey

Variety of
services in
China

✓ Firms’ market orientation and service innovation
have significantly positive effects on business
performance.

Engen &
Magnusson,
2018

Roles of the
front-line
employers in
service
innovation
processes

Case study

8 different
service
business units

✓ The frontline employees have 2 roles:
1. leading roles as idea creators, developers, and
implementers, or
2. supporting roles as problem reporters, advisors
and executors.

Jonas, 2017

Stakeholder
integration in
service
innovation

Case study

Healthcare
services

✓ Stakeholder integration in service systems creates
interdependencies.
✓ Stakeholder integration is realised in the modes of
reactive integration

Kankamkwarteng,
Donkor, &
Acheampon
g, 2019

Customer
orientation in
service
innovation

Case study

142
participants
from SMEs
auto service
operators

✓ “Customer orientation and service innovation
contributes significantly to the performance of SMEs.
✓ However, service innovation partially mediates the
relationship between customer orientation and firm
performance” (p. 103).

Kao, Pai, Lin,
& Zhong,
2015

Employers in
service
innovation

Case study
(269
employees
& 1396
customers)

Beauty services

✓ Transformational leadership positively influences
employees’ perceived organizational climate for
innovation.

Möller,
Rajala, &
Westerlund,
2013

Clientprovider in
service
innovation

Case
studies

Variety of
services

✓ A comprehensive understanding of the attributes of
value co-creation strategies that drive, sustain, and
support service innovation is required.
✓ A unifying framework of approaches to value
creation Is required.

Mu, Bossink,
& Vinig,
2018

Employee
involvement
in service
innovation

168 service
innovation
projects Case study

Dutch
healthcare
organizations

✓ There is a positive effect from frontline employee
involvement in idea generation.
✓ Involve top managers in the idea application
processes of service innovation projects.

Nanda,
Kuruvilla, &
Murty, 2013

Customer in
service
innovation

Multiple
case studies

Retail services
in India

✓ “Customers are more likely to frequent stores that
consistently deliver on service expectations and
innovations play a major role in customer
engagement and retention” (p. 53).

Okoe,
Boateng,
Narteh, &
Boakye,
2018

Human
resource in
service
innovation

Survey

Variety of
services in
Ghana

✓ “Service firms must create a friendly working
environment, ensuring that employees are satisfied
in order to promote service innovation” (p. 431).

SantosVijande,
López-

Employees in
service
innovation

Survey

Variety of
services

✓ “Frontline employee co-creation benefits the new
services success among frontline employees and
firm’s customers. [...]
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✓ New service development speed and new service
quality impact the new service market performance”
(p. 351).

Sánchez, &
Rudd, 2016

Schleimer &
Shulman,
2011

Collaboration
in service
innovation

Survey

Variety of
services

✓ “Collaboration between firms in new service
development is configured and works differently than
the collaboration between firms in new product
development. [...]
✓ The intensity of mutual trust has a stronger, positive
relationship with development performance when a
new service is developed” (p. 521).

Shelton,
2009

Provider view
in service
innovation

Case study

Variety of
services

✓ There are 4 stages of service management maturity:
1. Product-centric manufacturer,
2. As-needed service provider,
3. Full-line service expert, and
4. Integrated solutions provider.
✓ “Moving to these higher stages of maturity requires
expanding your value proposition beyond existing
products to provide customers with solutions that
include integrated products and services” (p. 38).

Taifi &
Passiante,
2012

The
community
role in service
innovation

Case study

After-sales
services in the
automaker

✓ "The important mechanisms and dynamisms are:
1. IT-based communication,
2. The strategic leadership of the founders,
3. The use of a reward system as an incentive to
knowledge creation and sharing, and
4. The indirect ties of the inter-organizational
strategic community with other after-sales services
firm" (p. 2115).

Xu, Thong, &
Venkatesh,
2014

Customer
loyalty in
service
innovation

Survey

1210
customers of
mobile data
services

✓ “Service leadership and customizationpersonalization control have significant direct
impacts on ICT service providers’ brand equity” (p.
710).

Table 20. Stakeholders’ role in service innovation perspective cluster

The most relevant insight from this cluster is that: the stakeholders’ role cluster in service
innovation can be divided into three groups: the front-line employees (Cadwallader et al., 2010;
Engen & Magnusson, 2018; Mu et al., 2018; Okoe et al., 2018; Santos-Vijande et al., 2016), the
customer (Abramovici & Bancel-Charensol, 2004; Bitner et al., 2008; Kankam-kwarteng et al.,
2019; Nanda et al., 2013), and other topics, such as the relevance of the stakeholders in the
service innovation process (Jonas & Roth, 2017; Schleimer & Shulman, 2011; Shelton, 2009),
client-provider value (Möller, 2013), dynamic capabilities of stakeholders (Agarwal & Selen,
2015; Taifi & Passiante, 2012), network-knowledge support (Bustinza et al., 2017), market
orientation (Cheng & Sheu, 2017), and transformational leadership (Kao et al., 2015).
In summary, the previous cluster-perspectives of the literature provide various insights in the
use of design thinking in service innovation processes emphasizing the importance of value co-
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creation with the stakeholders. The theoretical implications of these findings are discussed in
the next section.

7.6. Findings and discussion
This study is based on the premise that although there is a current connection between the
two fields of research (service innovation and design thinking), it is insufficient, and that it is
therefore appropriate to combine the two fields in a systematic literature review. In order to
further understand how design thinking can offer a systematic, structured, and exploratory
human-centred approach to service innovation processes.
After a cross-cluster analysis and synthesising of all clusters, the specific findings are: 1. For the
service innovation process, obtaining structured stakeholder information throughout the
process is beneficial. 2. The joint creation of value is identified as a factor in the success of the
process. 3. A successful participation of all stakeholders within the ecosystem is required for a
service innovation process. As a consequence of the findings, design thinking is considered to
be the appropriate approach, because it acts as a facilitator (between the organizations and
the stakeholders) for discovering and producing the value of the service, and co-creation with
the stakeholders. Design thinking provides the necessary mindset and method for organizations
that are in the process of developing a service innovation process.
These findings have clear implications for the theory of service innovation. Firstly, multiple
information technology and business factors are significant factors in achieving a successful
service innovation process (Häikiö & Koivumäki, 2016), and stakeholders provide the networkknowledge support needed (Bustinza et al., 2017). Edvardsson et al., (2013) argue that
obtaining customer information throughout the development process is beneficial for new
service development, although a major challenge in development work is interdisciplinary
collaboration (Kitsios & Kamariotou, 2018; Perks & Riihela, 2004; Rexfelt et al., 2011).
Secondly, scholars and practitioners emphasise the creation of value, both for the company
and for the stakeholders. Value creation is affected by the multiple information technology and
business factors (Häikiö & Koivumäki, 2016), and successful stakeholder participation (Ommen
et al., 2016). For value co-creation, it is important to find ways to promote innovative behaviour
among stakeholders, and to develop interaction mechanisms to generate rapid exchanges
(Perks et al., 2012). Furthermore, the multi-factorial nature of service for systematic service
design intervenes to: identify key factors that affect the customer value creation of the service
in question, define the design space of the service, based on the value creation factors, and to
design services (Lim, 2019). Möller's, (2013) research also emphasised the core provider-client
value in achieving a successful service innovation. Design thinking generates meaningful
solutions that provide value to those directly impacted by a problem (Roddy & Polfuss, 2020)
Thirdly, a successful participation of all stakeholders within the ecosystem is required for a
service innovation process. Business management is largely influenced by the perspectives of
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different stakeholders. Usually, stakeholders have an impact on, and affect, the organization's
operations both directly and indirectly. There is a general consensus in the literature that cocreation with stakeholders is beneficial, but there is a lack of agreement about the who, how,
and why, even though the stakeholders act as co-creators of value and as resource integrators.
Innovation is related to the service systems, as the actors are integrated and act on the available
resources, in order to create value for themselves, or for others, in new and better ways (R.
Lusch & Nambisan, 2015). Chen, (2017) details the nature of complex patterns of activities and
interactions, and these patterns are focuses on the service-dominant logic and co-creation as
the framework for service innovation.
The stakeholders as co-producers, are therefore co-creators of service innovation. As such the
stakeholders become not only a necessity, but also an opportunity to provide value to a service
innovation, because they are co-producers of the service innovation. Usually, stakeholders
have an impact on, and affect, the organization's operations both directly and indirectly. The
stakeholders can be internal or external (front-line employees, customers, users, partners,
suppliers, competitors). As Sundström, Karlsson, & Camén, (2017) state “stakeholder resources
impact a chosen strategy; the resulting strategy’s impact on the service concept vis-à-vis its
potential value; and how several involved stakeholders formulate, negotiate, and secure future
potential value, which are the activities that drive a service innovation process” (p. 341).
Ommen, Blut, Backhaus, & Woisetschläger, (2016) also emphasise the relevance of the
collaborative networker ecosystem in the service innovation process. Service innovation
researchers are not fully agreed on co-creation being the highest level of stakeholder
participation (Sarmah & Rahman, 2018). Stakeholder participation in service innovation occurs
at three levels: 1. Low level of participation, with only the presence of stakeholder 2. Moderate
level of participation, stakeholders providing valuable proposals for service innovation, and 3.
High level of participation, where the stakeholders act as co-producers of the service (Sarmah
& Rahman, 2018). The only way to create a strong value proposition through service innovation
is to have a high level of stakeholder participation, taking into account that the value is
generated through the entire service innovation process, in a complex and collaborative
networked ecosystem, where the stakeholders are the co-producers.
Prior research suggests that design thinking could help firms innovate their services and
organizational processes, as well as providing stakeholder experiences in new and better ways,
therefore creating competitive advantage (Brennen, Uebernickel & Abrell, 2016; Brown, 2009;
Martin, 2009). Eckman, Gorski, & Mehta, 2016 argue that applying design thinking principles
helps, in that “all stakeholders must be engaged in the design process from the initial
conceptualisation stage” (p. 429). Beckman, (2020) affirms that the way of doing and thinking
about design thinking must permeate the organization, " as if it is the only, or best way to tackle
framing and solving problems" (p. 158). Design thinking generates meaningful solutions that
provide value to those directly impacted by a problem. (Roddy & Polfuss, 2020). Dell’Era,
Magistretti, Cautela, Verganti, & Zurlo (2020) state that design thinking practice provides
creative problem solving, sprint execution, creative confidence, and innovation of meaning to
organizations. Finally, design thinking is a human-centric methodology that integrates expertise
from design, social sciences, business and engineering (Leifer & Steinert, 2013), and further
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research is necessary to better map the contributions of design thinking practice in a business
setting (Niemi, 2019). Finally, Bason & Austin, (2019) stress that design thinking requires an
active and effective leadership to keep efforts on the path to success, employees should have
a tolerance of failure, differences of opinion should be encouraged, and possible solutions
tested with stakeholders.

7.7. Conclusion
The purpose of this paper is to analyse the current state of the service innovation research field,
and identify how the design thinking literature can help strengthen future theorisation and
research into service innovation. This literature review is the starting point on the path to
creating a stable theoretical base in service innovation research, so as to connect the role of
design thinking with the service innovation process. The lack of connection of the phenomena,
and the dispersion of the related concepts, provides more reason to find an answer to the
research question: Why are design thinking approaches relevant in the service innovation
process?
This research contributes to the existing literature in service innovation by emphasising value
co-creation through a design thinking approach during the service innovation process, bearing
in mind that value is generated throughout the entire service innovation process, in a complex
and collaborative networked ecosystem, where the stakeholders are co-producers. Usually, the
value of the service in innovation is perceived by the users, but is created by many actors. A
second contribution to the field of service innovation lies in suggesting a design thinking
approach within business management: currently, research in service innovation and design
thinking is both dispersed and lacks integration.
The final conclusion is that a design thinking approach clarifies the core of the service design,
in order to generate value creation in the service innovation process. Throughout the entire
process there is a complex and collaborative networked ecosystem where each actor acts as
co-producer and co-creator of value.

7.7.1. Managerial Implications
This study contributes to the existing literature in service innovation research, providing the
first systematic literature review that has analysed both the service innovation and design
thinking phenomena. The study demonstrates the importance of co-creation during the whole
process; framed within a complex market and involving many stakeholders in the decisionmaking of the development and design of the service innovation. The results of this literature
review provide managers with a theoretical understanding of the concepts related to both
phenomena. Likewise, this paper provides an integrated vision of design thinking in service
innovation research that consists of co-creating value with, and for all, stakeholders. Service
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innovation management means redesigning, and adapting new and existing services to address
frequent external changes and emerging opportunities for stakeholders. Thus, creative value
co-creation using design thinking practices in service innovation processes is required.

7.7.2. Limitations and further research
This systematic review literature is limited by a series of factors, among which we can highlight
the lack of well-established theoretical frameworks in the relationship of both phenomena
studied; the fact that it is the first systematic literature review of two different topics, in which
there is no clear and consensual definition of concepts or standard frameworks for action.
There may be issues of judgment bias, due to the determination of contextual relationships
that depend on the experience and knowledge of the researchers in order to understand the
variables, which limit the generalisation of this study.
Further research should focus on strengthening the connection between service innovation
and design thinking in a management setting. Thus, there is a call to carry out a more systematic
literature review to theorise the intersection of both phenomena. In addition, more research
is required to create theoretical frameworks based on empirical studies of the application of
design thinking in service innovation processes. Following the vein of Denning's, (2013)
research, combining design thinking with computational thinking offers some possibilities for
improving software design, and helping organizations to take the correct decisions in the
middle of the uncertain, complex, and ambiguous service innovation process.
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7.8. Appendices
Appendix a. Papers selected for the systematic literature review.
Author/s

Year

Title

Journal

1

Aas, T. H. & Pedersen, P.
E.

2011

The impact of service innovation on firmlevel financial performance

Service Industries
Journal

2

Abramovici, M., &
Bancel-Charensol, L.

2004

How to take customers into consideration in
service innovation projects

Service Industries
Journal

3

Agarwal, R., & Selen, W.

2009

Dynamic Capability Building in Service Value
Networks for Achieving Service Innovation

Decision Sciences

4

Alam, I.

2002

An exploratory investigation of user
involvement in new service development

5

Bantau, G., & Rayburn,
S. W.

2016

Advanced information technology:
transforming service innovation and design

Journal of the
Academy of
Marketing Science
Service Industries
Journal

6

Barrett, M., Davidson, E.,
Prabhu, J., & Vargo, S. L.

2015

Service innovation in the digital age: Key
contributions and future directions

7

Bason, C., & Austin, R. D.

2019

The right way to lead design thinking

8

Beckman, S. L.

2020

To Frame or Reframe: Where Might Design
Thinking Research Go Next?

9

Biemans, W. G., Griffin,
A., & Moenaert, R. K.

2016

Journal of Product
Innovation
Management

10

Bitner, M. J., Ostrom, A.
L., & Morgan, F. N.

2008

New Service Development: How the Field
Developed, Its Current Status and
Recommendations for Moving the Field
Forward
Service Blueprinting: A Practical Technique
for Service Innovation

11

Björklund, T., Maula, H.,
Soule, S. A., & Maula, J.

2020

Integrating Design into Organizations: The
Coevolution of Design Capabilities

California
Management Review

12

Breit, E., Fossestøl, K., &
Pedersen, E.

2018

A knowledge hierarchy in labour and welfare
services? Evidence-based and practice-based
knowledge in frontline service innovation

International Social
Security Review

13

Bresciani, S.

2019

Design Studies

14

Bustinza, O. F., Gomes,
E., Vendrell-Herrero, F.,
& Baines, T.

2019

Visual Design Thinking: A Collaborative
Dimensions framework to profile
visualisations
Product–service innovation and
performance: the role of collaborative
partnerships and R&D intensity

15

Cadwallader, S., Jarvis, C.
B., Bitner, M. J., &
Ostrom, A. L.
Calantone, R. J., Di
Benedetto, C. A., &
Haggblom, T.
Candi, M.

2010

Frontline employee motivation to participate
in service innovation implementation

1995

Principles of New Product Management:
Exploring the Beliefs of Product Practitioners

2010

Benefits of aesthetic design as an element of
new service development

Journal of the
Academy of
Marketing Science
Journal of Product
Innovation
Management
Journal of Product
Innovation
Management

16

17
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Review
California
Management Review

California
Management Review
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18

Candi, M., &
Saemundsson, R. J.

2011

Exploring the relationship between aesthetic
design as an element of new service
development and performance

Journal of Product
Innovation
Management

19

Caprari, E., Porsius, J. T.,
D’Olivo, P., Bloem, R.,
Vehmeijer, S. B. W.,
Stolkc, N., & Melles, M.
Carbonell, P., RodríguezEscudero, A. I., & Pujari,
D.

2018

Dynamics of an orthopaedic team: Insights to
improve teamwork through a design thinking
approach

Work

2009

Customer involvement in new service
development: An examination of
antecedents and outcomes

Journal of Product
Innovation
Management

21

Carlborg, P., Kindström,
D., & Kowalkowski, C.

2014

The evolution of service innovation research:
A critical review and synthesis

Service Industries
Journal

22

Carlgren, L., Rauth, I., &
Elmquist, M.

2016

Framing Design Thinking: The Concept in
Idea and Enactment

23

Chen, C. K., & Reyes, L.

2017

A quality management approach to guide the
executive management team through the
product/service innovation process

Creativity and
Innovation
Management
Total Quality
Management and
Business Excellence

24

Chen, C. L.

2017

Service providers’ sustainable service
innovation: service-dominant logic

Service Industries
Journal

25

Chen, S., & Venkatesh,
A.

2013

An investigation of how design-oriented
organisations implement design thinking

Journal of Marketing
Management

26

Cheng, C. C. J., & Sheu,
C.

2017

When are strategic orientations beneficial for
collaborative service innovation?

Service Industries
Journal

27

Cheng, T. Y. D. J., &
Chen, C. H. V.

2017

Does service innovation matter? An empirical
study on market orientation and supply chain
performance

South African Journal
of Business
Management

28

Chester Goduscheit, R.,
& Faullant, R.

2018

Paths Toward Radical Service Innovation in
Manufacturing Companies—A ServiceDominant Logic Perspective

Journal of Product
Innovation
Management

29

Clack, L. A., & Ellison, R.
L.

2019

Service Design and Service Thinking in
Healthcare and Hospital Management

30

Cowell, D. W.

1988

New service development

31

Dampérat, M., Jeannot,
F., Jongmans, E., &
Jolibert, A.
Dell’Era, C., Magistretti,
S., Cautela, C., Verganti,
R., & Zurlo, F.
Denning, P. J.

2019

Modeling a cocreative process: The
contributions of design and management

2020

Four kinds of design thinking: From ideating
to making, engaging, and criticizing

2013

Design thinking. The profession of IT

Di Guardo, M. C., &
Cabiddu, F.

2015

E-service innovation: combining directed and
practice-based approaches

Service Design and
Service Thinking in
Healthcare and
Hospital
Management
Journal of Marketing
Management
Recherche et
Applications En
Marketing
Creativity and
Innovation
Management
Communications of
the Association for
Computing
Machinery
Service Industries
Journal

20

32

33

34
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35

Drejeris, R., &
Zinkevičiūtė, V.

2010

Modelling of a New Service Concept
Development Process

Issues of Business
and Law

36

Durst, S., Mention, A. L.,
& Poutanen, P.

2015

Service innovation and its impact: What do
we know about?

37

Eckman, M., Gorski, I., &
Mehta, K.

2016

Leveraging design thinking to build
sustainable mobile health systems

38

Engen, M., &
Magnusson, P.

2018

Casting for service innovation: The roles of
frontline employees

39

Fagerberg, J.

2009

Innovation: A Guide to the Literature

40

Froehle, C. M., & Roth,
A. V.

2009

A Resource-Process Framework of New
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Appendix b. Classification of the papers according to the number of published papers per
year, the research methods used, and the service type.
The number of academic publications in service innovation and design thinking research has
increased considerably in the last years32. The academic interest in the field is mainly due to
the service sector, which in developed economies now dominates their gross domestic product
and where its share continues to grow. Such a finding highlights the importance of both fields
and their continuous development in both research and practice. Figure 33 shows a slow
despite clearly increasing trendline.

Figure 33. Papers per year

The papers included in the systematic literature review have been published in 69 research
journals and 4 conferences. The most prevalent journal was Service Industries Journal, followed
by the Journal of Product Innovation Management. There are a wide variety of journals that
have published less than 4 papers, including journals devoted to management, service design,
innovation, technology and engineering, business research, information systems, healthcare
and creativity marketing research, among others. Table 22 lists the journals that have published
the greatest number of papers selected for this literature review.

32

Autor’s note: This systematic literature review includes only 7 papers published in 2020, as the cutoff point was in February.
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Table 22. Papers published by journals from 1988 to Feb. 2020
[ a Journals that published only one paper with focus on target phenomena]

More than half of the papers (56%) are case studies (with qualitative or combined
methodologies), 25% of the papers use the survey method, and 16% use the review method to
consolidate concepts. There are few literature reviews (3%) that cover and compile previous
research findings, and this is the most remarkable observation in the use of the methods (see
Figure 34 below).

Figure 34. Percentage of papers per method
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There is a disparity in the types of services studied in the papers. More than half of the papers
(57%) analyse a variety of types of services, and there is an upward trend in services focused
on health (6%), technology services (6%), manufacturing services (5%), financial services (5%),
and tourism services (3%) (see Figure 35 below).
In the final review of the papers, about 20-25 business education papers (mostly about the
relevance of design thinking in business schools), were identified, which were discarded as the
study focuses on service innovation processes and design thinking phenomena.

Figure 35. Percentage of papers per service type
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“Lighting up the fuzzy front-end of service innovation with a design
thinking mindset. A case study of an IT-based service firm”

CHAPTER 8 - THIRD PAPER

8.1. Abstract
This study approaches design thinking from a mindset perspective, in order to describe and
document how businesses can deal with fuzziness in the front-end of service innovation
development. Understanding what happens in the fuzzy front-end is usually seen as one of the
best chances for enhancement of the overall service innovation process. The front-end starts
when there is an idea that is considered worthy of development in order to carry out the
ideation, exploration and evaluation, and it ends when the company decides that it wants to
develop it further. However, the front end is fuzzy and characterised by uncertainty,
complexity, and ambiguity. This paper discusses the fuzzy elements and the design thinking
attributes that can deal with it. Design researchers argue that numerous advantages exist when
the firm applies a design thinking mindset to service innovation processes.
In this paper, the view taken is that the fuzzy front-end can benefit from the ‘design thinking
mindset’ point of view, due to its openness of mind and clarity allowing the diffuse elements of
the front-end to take advantage of design thinking attributes. However, it is difficult to be
specific in terms of time, extent, level of resources, and degree of expected results from the
use of design thinking in fuzzy front-end deployment, because empirical evidence of the
application of the design thinking mindset in the service innovation process, and of its impact
is still lacking. The paper aims to answer the question: How can the challenges of the fuzzy frontend be understood through a design thinking mindset?
This paper presents the fuzzy elements of the front-end in service innovation process through
an empirical, qualitative, and single case study to analyse the design thinking attributes. The
widespread use of design thinking could reduce the uncertainly, complexity, and ambiguity in
the front-end. Furthermore, the paper suggests which attributes of a design thinking mindset
are needed when addressing the fuzzy front-end in service innovation.
The paper contributes to the field of service innovation, specifically to understanding the fuzzy
front-end part. Firstly, it provides explanations about the fuzziness of behaviour in managing
the fuzzy front-end and how a design thinking mindset can contribute to better resolution of
the fuzzy front-end managerial challenges in service innovation. Secondly, it highlights
attributes of a design thinking mindset needed for the fuzzy front-end in the service innovation.
Future research should be aimed at focusing on value co-creation between stakeholders i.e.
the result of interaction between the company and stakeholders

Keywords. Ambiguity, Complexity, Design Thinking, Design Thinking Mindset, Front-end, Fuzzy
Front-End, Service Innovation, Service Innovation Process, Uncertainty.
Article Classification. Case study
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8.2. Introduction
The fuzzy front-end is usually considered to be the early phase of the service innovation
process. The research and business community recognise the importance of the fuzzy frontend for successful service innovation (Bantau & Rayburn, 2016; de Brentani & Reid, 2012;
Ommen et al., 2016; Pisano, 1996; Thanasopon et al., 2018).
The term fuzzy front-end is still poorly defined, and its factors that influence success are unclear
(Hüsig & Kohn, 2003). In the fuzzy front-end it is necessary to identify and analyse interesting
opportunities; to generate, enrich and select ideas, focused on prior opportunities, and to work
the most promising ideas into a service concept definition for further development (Koen,
Bertels, & Kleinschmidt, 2014). Better fuzzy front-end management produces better service
innovation outcomes (Calabreta & Gemser, 2016). Nevertheless, the fuzzy front-end is still a
work in progress in respect of exploring and understanding effective management and design
tools (Shaytan &Laptev, 2015), due to its intrinsic uncertainty, complexity, and ambiguous
nature (Ryeong Kim, 2017), and because of the need to make choices based on multiple
information.
Prior research considers two reasons for avoiding the study of service innovation’s front-end
(Cooper & Kleinschmidt, 1988). First, the front-end is the least structured and the most dynamic
part of the service innovation process, which makes it difficult to study and to generalise any
findings, both in research and empirically (Herstatt & Verworn, 2004; Murphy & Kumar, 1997).
Second, there are low levels of formalisation of pre-development activities (Boag & Rinholm,
1989), because companies rely on unwritten rules to generate new service concepts (Cooper
& Kleinschmidt, 1988). This lack of formalisation causes a blurred and confusing vision of frontend activities. However, "improving the development process downstream while neglecting
upstream stages may be a fruitless exercise" (Murphy & Kumar, 1997 p. 5).
Management researchers have also been increasingly engaged with how the design thinking
approach is applied in the service innovation process (Beckman & Barry, 2007; Fu et al., 2017;
Moustafellos et al., 2015; Patrício et al., 2018; Veryzer & Mozota, 2005), with design thinking
practitioners defending its implementation across many business and innovation settings
(Brown, 2009; Carlgren, 2013; Kleinsmann, Valkenburg, & Sluijs, 2017; Liedtka & Ogilvie, 2011;
Lockwood, 2009; Martin, 2009). However, the research community does not agree on when to
apply design thinking in service innovation processes. Some researchers argue that design
thinking in service innovation belongs at the fuzzy front-end, which focuses on the generation
of ideas (Lockwood, 2009a; Luchs, 2016), and others argue that it should be present
throughout the entire service innovation process, because design thinking not only contributes
to generating new ideas, but also by actually constructing new and viable solutions (Deserti &
Rizzo, 2014).
The research question here is: How can the challenges at the fuzzy front-end be understood
through a design thinking mindset? To answer this question, the paper analyses the challenges
of the fuzzy front-end in service innovation from the point of view of a design thinking mindset.
Thus, the study connects the fuzzy nature of the front-end (uncertain, complex, and
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ambiguous) with the determining aspects of the design thinking mindset as suggested by
Micheli et al., (2019).
The paper contributes to the field of service innovation, and specifically to understanding the
fuzzy front-end part. Firstly, it provides explanations about the fuzziness of behaviour in the
fuzzy front-end’s management and how a design thinking mindset can contribute to better
resolution of the fuzzy front-end managerial challenges in service innovation. Secondly, it
highlights attributes of a design thinking mindset needed for the fuzzy front-end in the service
innovation.

8.3. Theoretical Background
The term front end is poorly defined in the research literature (Hüsig & Kohn, 2003), although
in general terms, for most academics, it consists of the activities to be carried out before the
formal and well-structured service innovation process (Alam, 2006; Brun, Saetre, & Gjelsvik,
2009; Koen et al., 2001). There is usually a continuum between the front-end and the service
innovation process, although activities on the front-end are often chaotic, unstructured, and
unpredictable, hence the term ‘fuzzy’ (Koen et al., 2001).
In the academic literature several terms are often used to describe this momentum in
innovation, such as: 'fuzzy front-end' (Smith & Reinertsen, 1992), 'front-end of innovation'
(Koen et al., 2002), 'pre-development' (Cooper, 1988), 'pre-project activities' or ‘the early
stages of development’ (Verganti, 1997), 'advanced development' (Gassmann, Sandmeier, &
Wecht, 2006), 'phase zero’ (Frishammar, Florén, & Wincent, 2011), ‘discovery phase’ or ‘stage
zero’ (Gaubinger & Rabl, 2014) and ‘pre-phase 0' (Dewulf, 2013; Khurana & Rosenthal, 1997).
In this paper, the fuzzy front-end is understood as the part/stage/phase prior to the service
innovation process, where confusion reigns. In the following sections, the heterogenous nature
of the front-end is analysed, the attributes of design thinking that may be relevant in this phase
are introduced, both to shine some light on the various activities to be carried out, and on the
involvement of the stakeholders in creating a successful value proposition for the service to be
developed. In spite of the importance of both the ‘front-end stage’ of service innovation
process and ‘the design thinking mindset’, there is little empirical research at the intersection
of these two key research areas.

8.3.1. The fuzziness of the front-end in the service innovation processes
Research literature about service innovation processes has emphasised the relevance of idea
generation, idea screening and concept development during service innovation processes
(Alam & Perry, 2002; Barczak, 1995; Montoya-Weiss & O’Driscoll, 2000; Tanev, Liotta, &
Kleismantas, 2015), as these activities help to focus on customers and favour successful market
introduction (Johne & Storey, 1998). According to Khurana & Rosenthal, (1997), the activities
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included in the front-end are “a product concept statement and evaluation, product definition,
and project planning” (p. 3). In particular, during the very first stages of the service innovation
process, also known as the front-end, the importance of how these activities are completed is
crucial to achieving a successful service innovation development (Alam, 2006; Herstatt &
Verworn, 2004; Thanasopon et al., 2018), and significantly influences the design and total costs
of the service innovation process (Reinertsen, 2000). Despite these arguments there is a lack
of service innovation research into how firms can manage the front-end in a structured and
systematic way (Herstatt & Verworn, 2004; Murphy & Kumar, 1997).
One of the reasons why the front-end of service innovation processes is not well-explored in
the service innovation literature is that the front-end is fuzzy, thus the concept fuzzy front-end.
The fuzziness of the front-end is characterised by being a crossroad of complex information
processing, understanding ambiguous knowledge, conflicting organizational pressures, and
substantial uncertainty and misunderstanding (Boag & Rinholm, 1989). According to Dewulf,
2013 (refererring to Koen et al., 2001), “the word fuzzy implies that the front end is mysterious,
lacks accountability, and cannot be critically evaluated” (Dewulf, 2013 p. 142).
To understand what is in play during the fuzzy front-end various authors (such as Brun, Saetre,
& Gjelsvik, 2009; Frishammar et al., 2011; Stevens, 2014; Zack, 2001) have classified the
elements of fuzziness as a combination of uncertainty, complexity, and ambiguity. These
characteristics highlight the extent of the challenges faced by firms during service innovation
development and are therefore expounded on below.
Uncertainty refers to the lack of knowledge about options, and this makes proper
interpretation and the making of the appropriate decisions difficult (Zack, 2001). The
uncertainty stems from a lack of information about both internal and external management
contexts (Jarrahi, 2018) (e.g. scarce human resources, new markets and competitors, new
government or regulatory policies, emergence of disruptive technologies). Obtaining the
correct information is likely to reduce uncertainty, because the information can improve
judgment and alter the validity of available data (Frishammar et al., 2011). Specifically, prior
research indicates that learning strategies can be used during the fuzzy front-end to facilitate
the firm’s management of uncertainty. According to Stevens (2014), there are multiple learning
strategies during the fuzzy front-end, especially when it comes to knowledge processing. One
of these is to stay open, as openness can provide a firm with additional information and
knowledge (Thanasopon, Papadopoulos, & Vidgen, 2016). Furthermore, the fuzzy front-end is
characterised by managing the lack of information, which must nevertheless be developed
from initial embryonic ideas into practicable project proposals, and thus reducing uncertainty
in the fuzzy front-end (Geschka & Schwarz-Geschka, 2000).
Complexity is referred to as “a large number of parts that interact in a non-simple way” (Simon,
1969 p. 195), and as such is characterised by an abundance of elements or variables.
Complexity can stem from the large amount of data gathered by the interdisciplinary and
multifunctional stakeholders involved. Prior research shows that professionals’ abilities and
competences in managing complexity affect the information flow (de Brentani & Reid, 2012).
According to Beverland, Wilner, & Micheli (2015) there are different strategies for coping with
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the complexity in the fuzzy front-end. Firstly, the joint work of interdisciplinary and
multifunctional teams and stakeholders helps to deal with the complexity of the problem, and
thus the organization ensures that business, technical and human issues are fully represented
(Beverland et al., 2015) and internal tacit knowledge sharing is improved. Secondly, “a firm may
either increase its capacity to process it or else reduce the problem by breaking down the
complex challenge into smaller, more manageable components” (Brun et al., 2009 p. 66).
Ambiguity is “the existence of multiple and conflicting interpretations about an organizational
situation” (Daft & Lengel, 1986 p. 556). As such, high ambiguity means chaos, equivocality, and
a lack of comprehension, which cannot be reduced by asking simple yes-no questions.
Ambiguity “often occurs due to the conflicting interests of stakeholders, customers, and policy
makers” (Jarrahi, 2018 p. 5). Earlier research shows that the resolving of ambiguity requires
negotiation, the building of consensus and rallying of support, with cyclical interpretation
through a communicative process that permits stakeholders to create a deal (Daft & Lengel,
1986; Tatikonda & Montoya-Weiss, 2001). According to Zack (2001) the quality of being open
to more than one interpretation is helpful. Also, the acquiring of contextual knowledge through
learning, or through active interaction with external stakeholders, can be helpful as
mechanisms for reducing confusion (Gassmann & Schweitzer, 2014). When the ambiguity is
overpowering, as is the case during the fuzzy front-end in service innovation processes, an
intuitive manner of taking decisions may be more useful (Jarrahi, 2018).
The problem of how to manage challenges during the fuzzy front-end, in a coherent way, is
embedded in the practice of design thinking.

8.3.2. The design thinking mindset
Research and business literature have depicted the possible benefits of implementing a design
approach so that firms can better cope with service innovation processes (Seidel & Fixson,
2013). In particular, a design approach can benefit how firms handle the fuzziness elements of
the front-end. A design approach can provide a systematic mindset, with methods and tools
that help firms to manage the fuzziness of the front-end, which is often experienced by firms
as chaos. The importance of how the fuzzy front-end is handled is enormous as this is where
new opportunities emerge, new ideas take form, concepts are developed, and prototypes are
produced (Nielsen et al., 2017).
Despite common agreement about using a design approach at the fuzzy front-end in service
innovation processes, a closer examination of the literature reveals a lack of clarity about how
design, as an approach, can be applied (Engberts & Borgman, 2018). Numerous attempts at
what constitute an approach to design exist (see for instance: Carlgren, Elmquist, & Rauth,
2016; Dosi et al., 2018; Micheli et al., 2019). In this paper, design is considered to be a mindset,
which is composed of a series of key principles and attributes. Dosi et al. (2018) refer to a design
thinking mindset as “the set of attitudes, opinions, beliefs and behaviours that characterize an
individual, a group, or an organization, mostly developed by experience” (p. 1992). According
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to Brennen, Uebernickel, Falk & Abrell (2016) a design thinking mindset is “a combination of
divergent and convergent thinking, a strong orientation to both obvious and hidden needs of
customers and users, and prototyping” (p. 3).
Based on a critique of the lack of clarity surrounding design approaches Micheli et al. (2019)
conducted extensive and conceptual research in design, to identify its main attributes. The
result was ten attributes and eight essential tools/methods that characterise a design mindset
or as Micheli et al. call it -a design thinking mindset. Micheli et al.'s (2019) theoretical
contribution is highly relevant from a scholarly perspective for three reasons. Firstly, their
research is backed by a vast and multidisciplinary variety of papers that bring needful clarity
and validity across the polysemy-filled literature. Secondly, detailed design thinking
recommendations are provided to advance theoretical comprehension of design thinking, and
to provide empirical proof of their use/value of design thinking applications. Third, their
research identifies significant questions that are still unsolved and need to be answered. The
approach that Micheli et al. (2019) have presented is looked upon, by many, as a thorough and
exhaustive overview of design thinking attributes, and is the reason why this approach has
provided the starting point for this study.
The ten attributes of design thinking (Micheli et al., 2019) are: 1. Creativity and innovation, 2.
Ability to visualise (underscoring the significance of the ability to visualise solutions in the
ideation process and in dealing with key stakeholders), 3. Gestalt approach33 (helping to supply
a gestalt view of the issue by promoting comprehension, in time and context, of user
experience), 4. Abductive reasoning, 5. Interdisciplinary collaboration (establishing of crossfunctional and multidisciplinary teams -inside and outside company- can aid to address project
complexity), 6. User-centeredness and involvement (can capture users’ needs and strengthen
user-centeredness), 7. Problem solving (helping to supply an overview of the problem albeit in
detail by assuring that users are consistently represented in the problem-solving process), 8.
Iteration and experimentation (providing a physical means for iteration and experimentation ),
9. Blending analysis and intuition (balancing analytical and intuitive analysis), and 10. Tolerance
of ambiguity and failure (encouraging early failure of preliminary ideas, and reinforcing the
adoption of failure). Table 23 details all the attributes with an explanation of what the design
and management research community understand by each attribute).
As we have seen, little is known regarding the role of a design thinking mindset when adopting
a design-led innovation process (Schweitzer et al., 2016). Furthermore, we know very little
about how managers successfully navigate the service innovation process via design thinking
(Carlgren, 2013), and particularly in the fuzzy front-end stage of the service innovation process.

33

"The gestalt approach, by focusing on awareness of the process that the group is involved with, helps
to create an environment where individual and group concerns can be properly integrated and
harmonized. [...] The gestalt approach can be seen as a useful means to bring different stakeholders
together in order to initiate a process leading to systemic change. […] The Gestalt approach as a relevant
framework to facilitate the design process" (Dolbec, 1996 p. 17).
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Design thinking
Attributes

Meaning

Creativity and innovation

"Design thinking is an approach that addresses product, process, and
business model innovation" (Liedtka, 2014 p. 13)

Ability to visualize

"The act of moving from abstract thinking to visualizing ideas and then
thinking on top of those visualizations is at the heart of design for
innovation" (Boni, Weingart, & Evenson, 2009 p. 409)

Gestalt view

"The multi-perspective protocol suits the dual goal of understanding
the design activity as design synthesis and as management analysis. It
allows the researcher to see the entire ‘gestalt’ of a process that often
depends on unobserved subtleties or unspoken perceptions, which only
an insider can access" (Plattner, Meinel, & Leifer, 2011 p. 25)
“Design ability is summarized as comprising resolving ill-defined
problems, adopting solution-focused cognitive strategies, employing
abductive or appositional thinking, and using non-verbal modeling
media” (Cross, 2011 p. 127)
"Using interdisciplinary teams, DT incorporates diversity and leverages
different paradigms and tool sets from each profession to analyze,
synthesize, and generate insights and new ideas. The interdisciplinary
nature of DT also ensures that innovations are naturally balanced
between the technical, business, and human dimensions" (Holloway,
2009 p. 50)
"Empathize with users to understand latent needs by using qualitative,
context specific approaches to do user research. Interaction with users
in, for example, research, ideation and idea testing" (Carlgren,
Elmquist, & Rauth, 2016 p. 346)
"Framing in response to paradoxes in the problem situation is a key and
rather special element of design’s problem solving practices" (Dorst,
2011 p. 527)
“Design thinking is characterized by trial-and-error learning through
iterative forms, prototyping, and trials that test a range of possible
solutions with end-users and other project stakeholders” (Beverland,
Wilner, & Micheli, 2015 p. 593)

Abductive reasoning

Interdisciplinary
collaboration

User-centeredness &
involvement

Problem solving

Iteration and
experimentation

Blending analysis &
intuition

"Design thinking structures intuitive decision-making, and then
balances intuitive and analytical decisions" (Sato, Lucente, Meyer, &
Mrazek, 2010 p. 47)

Tolerance of ambiguity &
failure

"Emphasize culture and climate echoing our findings: tolerance of
ambiguity; learn lessons from failures and mistakes; empowered
employees, creative time, communication facilitating knowledge
reward cross-functionality" (Lawson & Samson, 2001 p. 394)

Table 23. Design thinking attributes according to Micheli et al., (2019)
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8.4. Methodology
The main aim of this paper is to clarify the fuzziness of the front-end. To achieve it, a single case
study research has been conducted to investigate a contemporary phenomenon within its
"real-life context" (Yin, 2018). According to Dubois & Gadde (2002) “the interaction between a
phenomenon and its context is best understood through in-depth case studies” (p. 554). The
case study is particularly suitable, as the research purpose is to follow a complex phenomenon
(Orton, 1997) for the purpose of analysing how a firm confronts the fuzziness of the front-end
(Eisenhardt, 1989). The choice of a single case study, an SME firm providing eHealth services,
is due to the value brought by analysing thoroughly what happens during the fuzzy front-end
(Easton, 1995).
Being a single case study, data were collected from multiple sources, as suggested by Voss,
Tsikriktsis, & Frohlich (2002), in order to limit the danger of misjudging singular mechanisms or
of overstating easily accessible data (Leonard-Barton, 1990). The multiple sources help to
create more accurate data triangulation (Silverman, 2000).
8.4.1. Data collection
Multiple data collection sources were used to capture a more holistic, full, and contextual
description of the fuzzy front-end opportunities and barriers that the firm faced during the
fuzzy front-end of their service innovation process. The multiple data are grounded in primary
and secondary data sources (see Table 24).

Table 24. Multiple data sources and amount of data collected

As primary data, participant observation was used to gain understanding of the activities
performed during the fuzzy front-end, the firm values and beliefs, and way of work. Participant
observation helps to gain insight into the phenomenon being studied, establishing rapport with
the research participants under investigation, in order to get a sufficient amount of quality data
for the study (Emerson, Fretz, & Shaw, 2001). Field notes for observation, and observation data
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sheets were made. As a complement to the participant observations, the researcher
participated in a company workshop and in all the meetings and chats facilitated by the firm’s
staff. These activities focused on company/product strategy, marketing, communication, and
commercial materials in the fuzzy front-end, and allowed valuable insights into the integrated
generation of ideas and employees’ mindset (Thompson, 1967).
To complement and validate the observation data, a total of 15 semi-structured interviews
were conducted from December 2018 to June 2019. All interviews were conducted using a brief
interview guide comprising different areas of interest: understanding the front-end phase;
challenges of the fuzzy front-end, activities, experiences and reflections connected with the
products-projects; and asking about design thinking attributes (but without asking directly).
Topics varied slightly from informant to informant dependent upon their areas of expertise.
The details of the respondents, other than their roles and firm affiliation, are omitted and
anonymised, due to confidentiality issues. Since the case study analyzes a small company, the
interviewees were scarce. The informants were chosen based on their focal job in the process
and include the firm’s staff, R&D, engineering, IT support, Marketing and Management Staff.
The interviews lasted from fifty up to one hundred eighty minutes. Thirteen interviews were
conducted in Spanish and two in English: five of them by Skype and ten face to face. The
interviews were all recorded and manually transcribed, verbatim, for later analysis.
As secondary data, company documents, such as emails, and firm-newsletters were routinely
collected. These were selected and used as triangulation to confirm assumptions during the
analysis process.

8.4.2. The case
The firm researched is a technology and R&D based SME aiming to offer digital solutions to the
health market. eHealth is a digital revolution in traditional healthcare that uses technology for
the purpose of enhancing the efficiency of healthcare delivery, by helping healthcare
professionals and patients to handle diseases and their risks, and to encourage wellbeing and
a healthy life. The company, named Salumedia, decided to market its own products under the
umbrella of a Digital Therapeutics platform. It is a new therapeutic treatment that uses
technology, focusing on adherence to the treatment of chronic illness (Sverdlov et al., 2018).
The core knowledge is based on consistent research in behavioural science, artificial
intelligence, adherence support via patient empowerment to treatments and healthy lifestyle
recommendations, and gamification.
Salumedia products which integrate this Digital Therapeutics platform are DigiQuit (a smoking
cessation digital solution) and CamonPal (rehabilitation of cancer patients). In addition, several
European Union projects are developing technological elements that are being integrated into
the Digital Therapeutics Platform, although for now there are only prototype-products in the
early stages. These projects are developing parts of technological solutions for elderly patients
with chronic diseases (Captain EU project), in early palliative care (InAdvance EU project), to
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provide a learning-space and raise awareness of breast cancer (Wasabi outsourcing EU project),
and of mental health (Helena EU project).
The service innovation development in the case study is complex and performed within an
equally complex environment. On the one hand, Salumedia develops each innovative product
interdependently (using the same technology), but its commercial use will be independent. On
the other hand, the entire development of each product is interconnected with the other
products or projects that are being developed. Salumedia’s final aim is to create a platform that
integrates all products, in which each one can function independently. The issues surrounding
the front-end and its fuzziness (uncertainly, complexity, and ambiguity) are intrinsically
intertwined.

8.4.3. Data analysis
The data analysis process has followed the suggestions outlined in Miles, Huberman, & Saldaña
(2014) and Saldaña (2009). The analysis of the qualitative and descriptive codes within the case
follows four steps (Saldaña, 2009): 1. collection and organization of raw data from multiple
sources, 2. coding of the first cycle by attribute coding, 3. coding of the second cycle (pattern
coding) and 4. drawing cross patterns.
First, data were collected and organised (scribbled field notes, recordings) from all multiple
sources. Observational data and interview transcripts were carefully read and analytical notes
were also written. The raw data were analysed deductively as well as inductively i.e. using
abductive reasoning in the research approach. Thus, it is a cyclical-process that moves from
theory to observation (as deduction) and from observation to theory (as induction), and also
includes a highly creative inquiry where the researcher acts on hunches and working theory(ies)
to get closer to understanding a phenomenon.
Secondly, first cycle coding was carried out by means of attribute coding (as suggested by Miles
et al., 2014). First cycle coding is a way to initially summarise data pieces through an attribute
coding, in this case inspired by the design thinking attributes of Micheli et al., 2019) (Table 25).
Attribute coding, when performed deductively, supplies necessary participant information for
the current management of the firm, the subject-matter of analysis and interpretation across
the basic descriptive notes, such as the fieldwork environment, and the characteristics of the
participants, along with other variables of interest for qualitative analysis. In addition, the
opportunities and barriers to each of the design thinking attributes have been detailed. Design
thinking attribute coding (Micheli et al., 2019) was applied to the chunks of citation data, in
order to add transparency and depth of understanding of the phenomenon (Miles et al., 2014;
Patton, 1990). Condensing and simplifying design thinking attributes data, gives researchers a
more concise focus on the fuzziness elements of front-end.
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Design thinking Attributes

Frequency in
the Data Set

Interdisciplinary collaboration

56

Research Codes
Collaboration
Stakeholder involvement
Multidimensional team
Conflict negotiation
Interactive process
Involvement of outsiders
Participatory design
Persuasion & communication

Iteration & experimentation

45

Iteration
Experimentation
Prototyping
Reflexivity
Reflective practice

Ability to visualize

32

Aesthetics
Ability to visualize
Elegance
Style

Problem solving

32

Problem solving
Wicked problem solving
Constraints as inspiration
Decision-making
Challenge the norm
Reframing
Optimism

Gestalt view

30

Holistic approach
Embracing complexity
Integral intelligence
Synthesis
Systems thinking

Blending analysis & intuition

29

· Exploration & exploitation
· Intuitive & analytical
· Reliability & validity
· Divergent & convergent
· Emotional & rational

Tools & methods

28

Prototyping
Visualization
Ethnographic methods
Field experiments
Brainstorming
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Journey maps
Personas
Mind maps
Creativity & innovation

23

Innovation
Creativity
Idea creation
Discovering opportunities

User-centeredness & involvement

20

User/customer involvement
Human-centeredness
Working with extreme users
End-user profiling
Empathy

Tolerance of ambiguity & failure

9

Acceptance of failure
Handling uncertainty

Abductive reasoning

8

Ambiguity
Low risk behaviour (opposite)
Risk taking
Tolerance of mistakes
Emergent
Generative

Table 25. Research codes and frequency of the data set in the design thinking attributes

Third, second cycle coding, the pattern coding, was performed. This is a way of grouping
compilations of data into a smaller number of categories and identifying more significant
relationships between the variables. In this paper, some priorities have been generated to
develop the design thinking mindset, in order to clarify the uncertainty, complexity, and
ambiguity at the front-end of service innovation.
Fourth, data analysis has been performed, drawing cross patterns through an iterative process
adopting an abductive approach. The combination of deductive and inductive codification in
abductive analysis is needed for the construction of new theories (Miles et al., 2014). The
combination of the fuzzy elements of the front-end and the design thinking attributes can
clarify the service innovation process. All of this process has been done manually and using
NVivo12. In the Appendix c at the end of the paper (section 8.8.), there are relevant quotes
from the interviewees regarding the attributes of design thinking. The key patterns and themes
that emerged from the data analysis are discussed in the findings section.
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8.5. Findings
In this research, an exhaustive analysis of the ten design thinking attributes (Micheli et al., 2019)
was made in order to understand what generated the uncertainty, complexity, and ambiguity
that occurred during the fuzzy front-end and how a firm handled these fuzzy elements during
the service innovation process. This was done by examining the opportunities and barriers to
the activities carried out by the case firm under investigation, as explained in the following
section.
This section determines what happens in the fuzzy front-end of service innovation in an eHealth
firm. The data reflect a higher concern about the handling of some attributes than others in the
front-end phase. Thus, 1. Interdisciplinary collaboration and iterative problem-solving are
design thinking attributes to which the greatest number of references are found in the data.
These attributes are closely related to the handling of the complexity at the front end. 2. Ability
to visualize, problem solving, gestalt view, blending analysis and intuition, the use of tools and
methods, creativity and innovation, and user-centeredness and involvement are the following
design thinking attributes where the data obtained is pronounced. 3. Finally, the two least
referenced design thinking attributes were tolerance of ambiguity and failure, and abductive
reasoning (relevant quotes for each one attributes in Appendix c, section 8.8. Table 30).
Later, the fuzzy elements of the front-end: uncertainty, complexity, and ambiguity are analysed
from a design thinking attributes point of view. The barriers and opportunities of the relevant
design thinking attributes that emerge in the fuzzy front-end have been documented to
discover what relationship there is between the fuzzy elements (uncertainty, complexity, and
ambiguity) and how to deal with them through a design thinking mindset. “Difficulties in
developing appropriate methods emerge because of the need to account for uncertainties and
ambiguities that feature the Fuzzy Front End” (Borgianni, Cascini, & Rotini, 2018 p. 1). This is
probably the reason behind the limited, theoretical and empirical, service innovation adoption
of existing design methods. However, Meinel et al. (2020) recently asserted that "design
thinking particularly unfolds its advantageousness in fuzzy front-end of service innovation" (p.
2). A design thinking mindset is particularly helpful for dealing with fuzzy challenges, proposing
a real value-proposition on the market (Calabreta & Gemser (2016). This research wants to
expand this line of research by combining design thinking attributes and the fuzzy front-end
elements; bearing in mind the ten design thinking attributes of Micheli et al. (2019), which are
derived from a thorough review and a detailed analysis of descriptive elements of the terms.
Value commonalities have been sought among design thinking attributes and the fuzziness
elements that happen in front-end, in order to categorise those design thinking attributes that
can shed light on uncertainty, which on complexity, and which on ambiguity. Table 26 presents
the connection of fuzzy elements at the front-end with design thinking attributes by Micheli et
al. (2019).
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Fuzzy front-end elements

Design thinking Attributes
Creativity and innovation

Uncertainty

Ability to visualise
Gestalt view
Abductive reasoning
Interdisciplinary collaboration

Complexity

User-centeredness & involvement
Problem solving
Iteration and experimentation

Ambiguity

Blending analysis & intuition
Tolerance of ambiguity & failure

Table 26. Connection of fuzzy elements at the front-end with
design thinking attributes (Micheli et al., 2019)

The data obtained are explained in the following sections. 1. Managing uncertainty in the fuzzy
front-end focuses on creativity and innovation, ability to visualize, gestalt view, and abductive
reasoning, thus helping to understand the problem definition and provide better information
concerning the management challenges. 2. For managing complexity in the fuzzy front-end it is
important to pay special attention to interdisciplinary collaboration, iteration and
experimentation, problem-solving, and user-centeredness and involvement. This is the most
conflictual point to manage at the front-end, because of the three challenges that must be dealt
with (problem definition, information management and stakeholder management). 3. In
managing ambiguity in the fuzzy front-end it is important to balance analysis and intuition and
have a high tolerance of failure.

8.5.1. How to manage uncertainty at the front-end?
To deal with uncertainty in the fuzzy front-end, the relevant design thinking attributes
identified by Micheli et al. (2019) are creativity and innovation, ability to visualize, gestalt view,
and abductive reasoning. These attributes are focused on understanding the problem, with
special attention to fostering creativity to design and visualise something different and
innovative (creativity and innovation, ability to visualise) (Boni et al., 2009; Liedtka, 2014a), to
the thinking part of design thinking (abductive reasoning) (Cross, 2011), and to maintaining an
integrative approach (gestalt view) (Plattner et al., 2011). Uncertainty can be reduced by
helping to visualise solutions in the course of ideation with the stakeholders and encouraging
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comprehension of user experience. Therefore, a learning strategy during the fuzzy front-end,
focused on knowledge processing, is necessary (Thanasopon et al., 2016). The barriers and
opportunities to managing uncertainty are summarised in Table 27.
UNCERTAINTY FRONT-END
Design thinking
attributes
Creativity and
innovation

Barriers

Opportunities

• Difficulty in generating group creativity either • Generate more innovative
ventures that appeal to creativity
due to the lack of spaces, knowledge of
techniques or too much rational thinking
• Facilitate resource management
• Focused on clinical trials or looking for quick
creatively to minimize risks
solutions to complex problems
• Perception of a waste of time when creating
spaces for creativity in the world of
management

Ability to visualise • Move from abstract thinking to visualising ideas • Visualisation is led by the Advisor
is difficult for technical professionals
of the company (consensus with
staff team)
• Lack of group visualisation methods
• The mix of management and design methods • Visualising the ecosystem as a
network of customers and
creates chaos and confusion in visualisation
suppliers
• Continuous iteration of ideas produces drastic
changes of direction in the execution of tasks

Gestalt view

Abductive
reasoning

• Need to align true focus and the road map
throughout the organization
• Lack of clarity for adopting an integrative
approach
• Limited human and economic resources as a
small company
• Lack of ability to judge and discuss the pros and
cons of an abductive space vs. an optimisation
space
• Increased time in decision making due to lack
of clarity of the global vision

• To further define the firm’s vision
• Try a deeper understanding of the
problem context

• The maturity and cohesion of the
project team are important factors
for abductive reasoning
• There is an open attitude to
wanting to develop abductive
reasoning by the development
• Only the staff team have skills & tools perform
team, but there is a lack of learning
abductive reasoning
and clear explanations

Table 27. Managing uncertainty in front-end with design thinking attributes

The barriers that have been found in the analysis of the empirical data have been as follows: a
problem definition challenge at the fuzzy front-end; lack of the use of group visualisation
methods, which makes it difficult to generate new or different ideas; there are no spaces
(neither time nor physical) for creativity, because in the management world it is perceived as a
waste of time.
“How has the idea matured? Through meetings between three people, the PO, the Advisor and an external researcher,
and at some point, a strategy support person from outside, from the USA, was informed. and he made a contribution.

211

CHAPTER 8 - THIRD PAPER
Mainly it has been conversations via telephone between the three main people. Never face to face, because Salumedia’s
Advisor is in Qatar” Beta interviewed
“There is a catalyst in the company. That is Salumedia’s advisor. He has a lot of interaction with network and is a generator
of ideas, because he is continuously keeping many balls in the air. In addition, he has a lot of market knowledge, many
interactions with health actors, and is aware of many things that are being done at that moment. And with all that
information he is able to generate many ideas of where we can go” Beta Interviewed

Rational thinking and quick solutions to complex problems are used too much in defining the
problem.
“The generation of ideas in general also arises through the personality of the worker. The generation of ideas on the fly if
there is a problem to be solved. There is nothing stipulated for generating problem solving ideas. The idea is to find the
fastest and most efficient solution. Methodology doesn’t exist in Salumedia. I try to make sure that I solve problems in the
shortest time possible and with the greatest ease on all sides” Delta Interviewed

Furthermore, to move from abstract thinking to visualising ideas is difficult for technical
professionals, as it entails a lack of clarity when adopting an integrative approach or global
vision, and the use of greater time frames in decision making.
“Currently we take a mature idea and corroborate it to see if it fits in the market. There is no process for being innovative
and generating many ideas. If we run out of ideas then yes, but right now, with the resources we have, it is hard for us to
validate ideas” Beta Interviewed

For the information management challenge at fuzzy front-end, there are limited human and
economic resources for a small firm.
“Salumedia is a small company that has limited resources, so it cannot pursue many products at once. In recent months,

cancer prevention and rehabilitation has been given priority” Beta Interviewed

Furthermore, quick decisions make the iterations many, leading to drastic changes in the
direction of the ship.
“What we do have is a fairly big challenge in how we organise the work of the entire company to take advantage of the
greatest number of synergies, and that is very complicated because you also have the day to day running of the firm”
Gamma Interviewed

At the individual level, respondents usually have their own resources to ‘be creative’, but
without being systematic and without any method.
“I have not participated in the process of creating product ideas, although when they need some information I do the
searches and give them to the development team” Delta Interviewed

Even though idea generation is not a design thinking attribute that is the natural way the firm
runs its processes, a partner of the firm seems to compensate for the lack of systematic idea
generation by playing the role of a catalyst.
“The first project would be the transformation of Salumedia. It consists of fleeing from the vision of projects with watertight
compartments to become Salumedia as a product company, where research is done around the products […] having
projects but always being very product oriented. This is a radical transformation for the company that affects everything,
because it has to be communicated […] This is Salumedia's biggest challenge, because the work methodology is not easy”
Gamma interviewed
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8.5.2. How to manage complexity at the front-end?
To deal with complexity in the fuzzy front-end, the relevant design thinking attributes according
to Micheli et al. (2019) are interdisciplinary collaboration, user-centeredness and involvement,
problem-solving, and iteration and experimentation. These attributes emphasise the
importance of work, both within and across functional groups, by iteration around problemsolving (Elsbach & Stigliani, 2018). Complexity can be reduced by boundary-spanning,
understanding during interdisciplinary collaboration and communication (interdisciplinary
collaboration) (Holloway, 2009), ensuring that users, customers and others stakeholders are
represented constituencies in the problem-solving process (user-centeredness, problemsolving) (Carlgren, Elmquist, et al., 2016; Dorst, 2011), and constantly going back and forth to
the problem solution with iteration and experimentation (Beverland, Wilner, & Micheli, 2015).
The first design thinking attribute, and that most referred to in the observation data and
interviewees is interdisciplinary collaboration, and the second is problem-solving. The barriers
and opportunities to managing complexity are summarised in Table 28.
COMPLEXITY FRONT-END
Design thinking
attributes

Barriers

Opportunities

Interdisciplinary
collaboration

• Drastic changes of direction in the
execution of tasks with the continuous
iteration of decisions
• There is no prior planning of contacts &
tasks performed
• Tasks are assigned prioritising deadlines,
or to the collaborator who is "freest" at
that time
• Many constraints are found due to the
lack of a clear Road Map for the product.
• Trying to fit the firm’s product idea with
the right stakeholder
• Partial lack of communicating strategic
changes to internal collaborators
• Constant incorporation of new
necessary technical requirements (ISO,
regulatory affairs, …)

• Search for the solution of problems in
continuous movement
• Identifying, generating and testing
problem and solution components in
complex
and
unstructured
environments
• Constant learning process of the
stakeholders
• Constant alignment with the purposes
of existing projects and the necessary
knowledge for existing and future
products
• Vast R&D knowledge that is applied on
a daily basis and to generate trust in
future stakeholder partners
• Continuous iteration of ideas to
contrast with interested stakeholders
• Get to know the complex market with
closed silos
Development of a large and relevant
network of collaborations in Healthcare

User-centeredness
and involvement

• Differentiate who is the user,
customer, partner, and collaborators

• Innovative point of view with the
internalisation of the product,
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Problem solving

Iteration and
experimentation

• Difficult alignment with existing projects
in terms of distribution of tasks and
hours of dedication
• Different versions of the same problem,
which leads to a lack of general vision
due to information leakage or
difficulties
in
interpersonal
communication
• Technical problems with different
versions.
• Considering legal and intellectual
property issues in the middle of the
innovation process delays development
• Continuous iteration of ideas produces
drastic changes of direction in the
execution of tasks

• Search for the solution to problems in
continuous movement
• Identifying, generating and testing
problem and solution components in
complex
and
unstructured
environments
• Constant alignment with the purposes
of existing projects and the necessary
knowledge for existing and future
products

• Transition iteratively from problem
space exploration to solution space
generation, ending in the fixation of a
requirement set.
• Flexibility where the objectives have
not been clearly defined from the
beginning
• Progress analysis and dividing the
project into stages
• Feedback is welcome, in order to focus
on objectives and clients

Table 28. Managing complexity at the front-end with design thinking attributes

The following barriers have been found in the analysis. The continuous iteration of ideas
produces drastic changes of direction in the execution of tasks.
“In the end, what we have been doing is trying out how this type of app could fit different stakeholders” (…) “There is no

planning. From the beginning of the transformation, the staff team meet to share what we have and work on it” Beta
interviewed

Furthermore, there is no prior planning of contacts and tasks to be performed, tasks are
assigned according to deadline prioritisation, or to an employee who is free at that time, there
are many constraints because firm does not draw a clear road map of the service innovation,
this causes difficulty in alignment with existing projects (distribution of tasks and hours of
dedication), and there are different versions of the same problem, which leads to a lack of
general vision due to information leakage or difficulties in interpersonal communication.
“What we do have is a fairly big challenge, how we organize the work of the entire company to take advantage of the
greatest number of synergies and that is very complicated because you have the day-to-day work” Gamma Interviewed
“Within the stakeholders, it is clear who the user is, but it is not clear who the customer is” Beta Interviewed
“The discard process is a natural process. If it takes a lot of effort for the processes to move forward, and many barriers
are found, but there are no opportunities, they end up being discarded. If you start to see opportunities, continue along
that path and continue along that path of iteration” Beta Interviewed

A stakeholder management challenge is the difficulty of fitting the firm’s product idea with the
right stakeholder. These situations are caused by the constant incorporation of new, and
necessary, technical requirements. ISO, regulatory affairs, legal and intellectual property issues
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all delay the development, and there is a partial lack of communicating strategic changes to
internal collaborators.
“Handling legal, intellectual property issues are matters to consider and must be included in the product creation protocol.
These issues are found along the way” Gamma Interviewed

The opportunities that have been found in the analysis of the empirical data have been as
follows. There is the continuous iteration of ideas, searching for the solution to problems in
continuous movement, and identifying, generating and testing problem and solution
components in complex and unstructured environments.
“Salumedia intends to make a product globally. In the European project it was tested only in Spain and in Taiwan, however
to have a global product you have to take many more things into account. We have moved on to learn more, to see what
is happening worldwide, and that implies adapting to the users in the different countries, the business model, the marketing
and regulatory part” Gamma Interviewed

Furthermore, there is a constant learning process and constant alignment with stakeholders
regarding the purposes of existing projects, and the necessary knowledge for both existing and
future products, the vast R&D knowledge that is applied on a daily basis, and the generation of
trust in future stakeholder partners.
“Research projects serve first to establish good relationships with relevant health stakeholders. Stakeholders are the
components of European Research project consortium that can be companies such as Salumedia, universities, hospitals
and other health providers. And it generates important networking and knowledge to Salumedia” Alpha interviewed

There is, also, the continuous iteration of ideas to check the new thoughts with interested
stakeholders, getting to know the complex market with closed silos, and the development of a
large and relevant network of collaborators in Healthcare. The iterative approach of design
thinking is a trial-and-error learning exercise to clarify the problem being addressed through
cycles of problem evaluation and experimental solution creation.
“As we encounter problems, we must standardise processes. When there are problems that are not contemplated, with
partners we can try to understand the problem to find the solution” Alpha Interviewed

During the fuzzy front-end, Salumedia is in a continuous process of iteration and
experimentation with special emphasis on the results. Salumedia benefits from the following
advantages. The benefits observed when performing the iterative process are: 1. Progress
analysis, since by dividing the project into stages, the work team has the possibility of analysing
the results in each of them and incorporating improvements for the final delivery. This is quite
the opposite of some traditional methods, in which a delivery date is set and the analysis is
carried out on the final results. 2. Iteration helps to manage risks, allowing the evaluation of
risks that may occur during the execution of the process. Iterative cycles favour partial solutions
instead of waiting until the end to perform a macro analysis of the project. 3. Another
fundamental aspect is the feedback, as each phase fosters dialogue between the work team,
the project leader and, of course, the client. Everything that needs to be analysed or corrected
must be in line with the proposed objectives and to the satisfaction of the recipient. 4. And
finally, the benefit of flexibility: not only in terms of the introduction of changes, but also in
situations where the objectives have not been clearly defined from the beginning. In these
cases, the process itself may be the opportunity to fix and carry them out.
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8.5.3. How to manage ambiguity at the front-end?
To deal with ambiguity at the fuzzy front-end, the relevant design thinking attributes, according
to Micheli et al. (2019) are blending analysis and intuition, and tolerance of ambiguity and
failure. These attributes focus on developing and building the professional competencies in a
design thinking mindset so as to be resilient in the fuzzy front-end process. This is achieved by
balancing the emotions and analytical states (Sato et al., 2010), encouraging early failure, and
reinforcing the acceptance of ambiguity and failure by facilitating a process of sensemaking
(Lawson & Samson, 2001). The barriers and opportunities to manage in ambiguity are
summarized in Table 29.
AMBIGUITY FRONT-END
Design thinking
attributes

Barriers

Opportunities

Tolerance of
ambiguity & failure

• Lack of ability to judge and discuss
the pros and cons with all the team

• Learn lessons
mistakes

Blending analysis
and intuition

• Initial lack of a balanced vision • Foster the blending of analysis and
(rational and intuitive) both at the
intuition by encouraging broad
individual level and at the group level
conceptualisations
• Salumedia is continuously exploring a
great deal
• While the fuzzy front-end advances, the
alignment of the group towards a
balanced vision (rational and intuitive)
also increases

from

failures

and

Table 29. Managing ambiguity at the front-end with design thinking attributes

Analysing the empirical data in the fuzzy front-end, the findings show an initial lack of a
balanced vision (rational and intuitive), both at the individual level and at the group level. The
interesting thing about the data extracted is to see how, as time passes, the fuzzy front-end
advances and the alienation of the group towards a balanced vision (rational and intuitive) also
increases. As the process matures, the team comes together in their thinking. “Design thinking
is said not to disregard analytical thinking, but to blend it with intuitive thinking” (Micheli et al.,
2019 p. 13 referring to Martin, 2010). The group heterogeneity in the first interview contrasts
with the tendency of group homogeneity in the second interview. There was a period of 6-8
months between the first and second interviews. There is a curious division in terms of
respondents’ answers regarding the analysis of this design thinking attribute. On the one hand,
the interviewees with a technical profile had a hard time giving me a dichotomous response
(What % do you think is more balanced?), compared with those interviewed who had a less
technical profile.
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“It depends on the phase: the answer is based on the point in time. Right now, a very analytical part is starting. However,
it was more intuitive a few months ago. It depends a lot on the type of task you do at a given moment: right now for
example, you have to find a rational basis to convince the pharma that the application is generating sales, you can't go
with intuition, you have to go with data and numbers”(…) “Salumedia is continuously exploring very much. It also depends
on the role in Salumedia: the Internal Advisor is an explorer. The strategic lines are focused on the development of the two
products” (…) “Validity is focused on end user, Reliability on compliance with standard product requirements” (…)
“Intuition is not based on numbers and Rationality is based on numbers. Intuition with market knowledge. Intuition is
always reasoned. Although intuition is reasoned, the generation of ideas is very intuitive. The starting gun is more intuition
than rational” Beta Interviewed
“But if you go right back in time, it was rather intuitive. Analysis is based on data. Rationality comes from the knowledge
you have generated” (…) “Intuition comes from the Co-Founder, with whom the Advisor makes the decisions - many are
intuitive” Alpha Interviewed

The barriers found in the analysis of empirical data are firstly that, in respect of the problem
definition challenge, there is an initial lack of a balanced vision (rational and intuitive), both at
the individual and at the group level. Secondly, concerning the stakeholder management
challenge, there is a lack of ability to judge and discuss the pros and cons with all the team.
“Decisions are made that are not communicated to other members, and this can create uncertainty, because whilst you
are thinking of ‘x’, ‘x’ has already passed” Alpha Interviewed

The opportunities found in the analysis of the empirical data have been firstly that the challenge
in problem definition is that of constantly learning from failures and mistakes, and fostering the
blending of analysis and intuition, by encouraging broad conceptualisations, because Salumedia
is continuously exploring widely.
In respect of the stakeholder management challenge, whilst the fuzzy front-end advances, the
alignment of the group towards a balanced vision (rational and intuitive) also increases.

8.6. Discussion
There is controversy in the management research community about the appropriate phase in
which to apply design thinking, with some researchers arguing that design thinking in service
innovation belongs at the fuzzy front-end. According to Lockwood (2009a), design thinking is
part of the fuzzy front-end (the first phase of the service innovation process), and is a suitable
approach for discovering unmet desires and needs, and creating a new solution. Similarly, Luchs
(2016), states that design thinking belongs at the fuzzy front-end of the service innovation
process, from where a new solution begins with an iterative design thinking approach,
continued by the traditional service innovation process phases. However, Deserti & Rizzo,
(2014) differ from previous researchers, pointing out that design thinking “does not contribute
to innovation simply by generating new ideas; it does so by actually constructing new, viable
solutions” (p. 55), and as a consequence, should be present throughout the service innovation
process.
Moving in the other direction, the fuzziness of the front-end is characterised by being a
crossroad of complex information treatment, tacit knowledge, conflicting organizational
tensions, and substantial uncertainty and misunderstanding (Boag & Rinholm, 1989). According
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to Dewulf, (2013) (referring to Koen et al., 2001), “the word fuzzy implies that the front end is
mysterious, lacks accountability, and cannot be critically evaluated” (Dewulf, 2013 p. 142). To
understand what is in play during in the fuzzy front-end, various authors, such as Brun, Saetre,
& Gjelsvik, (2009), Frishammar et al., (2011), Stevens, (2014) and Zack (2001) have classified
the elements of fuzziness as being a combination of uncertainty, complexity, and ambiguity. As
Brun et al., (2009) state “their inadequacy is especially evident in the early stages of the
innovation process, which are characterized by considerable uncertainty and ambiguity characteristics that fit poorly with the requirement for accurate information requisite for a
stage-gate approach” (p. 63). This is a widely recognized problem in the literature (de Brentani
& Reid, 2012; Kim & Wilemon, 2002; Koen et al., 2001). Moreover, Frishammar et al., (2011)
contend that “uncertainty takes a longer time to reduce in process innovation projects than in
product innovation projects, which is a consequence of the systemic nature of process
innovation” (p. 551) and “a plausible explanation is that process innovation projects are
‘systemic’” (p. 559). Thus, Stevens, (2014) assumes that “specific learning strategies must be
designed, which may further contribute to efficiently reduce fuzziness in the early stage of
development” (p. 431).
This study attempts to understand how to deal with the fuzzy elements at the front-end by
connecting them with design thinking attributes. The following sections discuss how each of
the fuzzy elements is perceived from a design thinking mindset.

8.6.1. Uncertainty in the fuzzy front-end
As Asikainen & Mursula, (2006) state “one area where a significant degree of uncertainty
continues to reside within organizations, and is mirrored by equal uncertainty in academia, is at
the ‘fuzzy front end’ of the new product development process” (p. 171 referring to Moenaert,
de Meyer, Souder, & Deschoolmeester, 1995). Moenaert, et al., (1995) argue that in order to
reduce uncertainty, it is necessary to plan the execution of tasks and increase the analysis of
tasks through the communication of the entire innovation development team. Furthermore, as
De Jong & Vermeulen, (2003) state “the outcome of an innovation project is always uncertain,
and co-workers must be convinced that they will not be punished for failure” (p. 849).
Idea generation process is highly affected by the degree of creativity and the holistic view of
the problem from the organization (Altier, 1988), and mostly takes place in the fuzzy front-end
of innovation (Koen et al., 2001; Reinertsen, 2000). To enhance fuzzy front-end creativity, and
thus generate more opportunities for innovation, multidisciplinary settings provide interesting
frameworks (Vetterli, Brenner, & Uebernickel, 2013). Developing a systematically more creative
and human-centred approach to innovative design thinking is a strategic mindset and toolkit
that empowers employees throughout the organization to address the most challenging
innovation opportunities with confidence (Liedtka & Ogilvie, 2011).

218

CHAPTER 8 - THIRD PAPER

Holistic thinking is the capacity to view the whole picture and to comprehend and forecast the
interdependencies of various component parts, and it helps greatly in the fuzzy front-end
(above all in the challenges of problem definition and information management). A good
comparison is a jigsaw puzzle, which can be overpowering if you only have an enormous
jumbled pile of pieces and attempt to place them side by side without a frame of reference or
guidance. Some basic patterns and holistic thinking are needed:
1. Keep the overall goal in mind and review it often (as with the picture on the front of the
jigsaw puzzle box). Holistic thinkers continually remind themselves of their main aim, or
what concrete outcome they are driving towards, which aids them in concentrating and not
becoming distracted by following each tangential problem or situation. Rather, by thinking
holistically, holes along the way are seen as positive opportunities for learning and minor
setbacks, rather than unbeatable challenges. “Poorly defined or vague goals are therefore
less likely to provide effective uncertainty-reducing effects, as they are incapable of
sufficiently narrowing the range of potentially relevant affordances” (Hirsh, Mar, & Peterson,
2012 p. 308).
2. Correctly frame the problem/challenge (like framing the boundaries of the jigsaw puzzle, by
finding the corners and all the straight edge pieces). Break the complex problem down into
small parts and to spend time-solving the more "obvious" tasks help to see parts of the
whole. Holistic thinkers have the tolerance, willingness and patience to move back and ask
what issue are we trying to settle? Time and haste are bad innovation advisors.
3. Learn to recognise patterns (like finding patterns by grouping similar puzzle pieces together
in the jigsaw puzzle). Just as similar coloured puzzle pieces are likely to interconnect in
specific ways, so are stakeholders, processes and systems likely to impact one another in
certain ways that can be predicted once patterns are identified and known. Rather than
treating every problem that arises as a one-off situation, holistic thinkers have the capacity
to watch the interdependencies, consequential patterns, and the overall aim and
implications of those patterns.
Unfortunately, most companies have too many independent thinkers and far too few holistic
(or interdependent) thinkers. If the firm wants to increase the competence to think holistically,
and to hold the momentum to manage the evident surface-level problems, they require,
instead, to delve deeper for the subjacent patterns. The design thinking approach can aim firms
to assure that they are working on the right problem, finding patterns, frame-storming
(ideation to find alternative problem formulation), and staying focused on their primary goals.
Knowledge brokering aims to find answers to problems through a systematic approach to
searching external and internal ideas from the different stakeholders in a variety of diverse
disciplines, and contexts, and to finally merging the consequential learnings in new ways.
Knowledge brokering was pioneered by solution designers, such as the design firm IDEO
(Martin, 2009 School of design thinking), and is based on the notion that the best origin of new
ideas is old ones. “For innovation, it is not what organizations already know that is important. It
is how they use what they know to make sense of new situations and how they use new
situations to make new sense of what they already know” (Hargadon, 2002 p. 80). The design
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thinking practices in knowledge brokering are a learning-oriented continuum process, and
thinking through doing.

8.6.2. Complexity in the fuzzy front-end
Complexity occurs when “a large number of parts interact in a non-simple way” (Simon, 1969
p. 195) and these parts may be related to the definition of the problem, the information and
the management of the stakeholders involved in the service innovation process. A design
thinking mindset demands patience and willingness to stop having preconceived ideas and
viewing the process with a beginner's mentality.
Iterations are an inherent phenomenon in service innovation and design thinking processes,
and they occur with manifold characteristics. According to Heck, Rittiner, Steinert, & Meboldt,
(2016), service innovation performance can be increased by accelerating required iterations
and making them happen earlier, in the fuzzy front-end. The iterations involve cyclical process
approaches, characterised by ideation, stopping for reflection, reformulation, reframing,
leading to a changed direction, to concretisation, and beginning again. Iterative reformulation
of the problem needs unconstrained thinking, open to the unexpected, no mental-limits, taking
off the corporate hat and just allowing the free-flow of ideas and thoughts (Carlgren, Rauth, &
Elmquist, 2016).
Intermediation of information is a very effective way to grasp the opportunity of benefitting
from the transfer of information knowledge, through sensing, translating and condensing of
information. In the fuzzy front-end, the treatment of information is especially complex,
sensitive, and relevant because it depends on advancing in the innovation process. Having an
open attitude of sharing, of systemic collaboration, and recombining information facilitates the
management of complexity.
A co-creation process with stakeholders can deal with the complexity, as it enables firms to
establish links between people who would normally not cooperate, to increase awareness of
and sensitivity towards large issues that concern certain stakeholders, to create a safe place for
participation, and to establish mutual comprehension. A trustful, collaborative relationship
should be built with stakeholders. De Man & Duysters (2005) state that intensive collaborations
are more successful than those that are loose, so regular meetings and interactions should be
scheduled to increase the likelihood of success. Developing a good chemistry between the
stakeholders is the result of a positive, team-oriented and trustful mindset in the collaboration.
However, the most important thing for dealing with complexity is to favour co-creation by
integrating divergent and convergent points of view, being open to differences in personality
of the individuals involved, and gender-balanced and multidisciplinary teams.
Furthermore, stakeholder co-creation activities are considered to minimise front-end
confusion. Involving users and other stakeholders in ideation, prototyping and testing
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throughout the service innovation process helps to better visualise the problem definition and
generate a valuable divergent knowledge to create a successful service innovation. However,
there is a dearth of research on how companies effectively practice user co-creation in the
fuzzy front-end (Xu, Liu, & Lyu, 2018).

8.6.3. Ambiguity in the fuzzy front-end
Ambiguity refers to being open to more than one interpretation (Clatworthy, 2011) and
equivocality refers to multiple interpretations (Frishammar et al., 2011). Teamwork is key factor
in the front-end when navigating ambiguity and equivocality (González, 2014; Verworn, 2009),
with clear and direct communication an important factor in team success. Below, is a resource
that equips teams to have better discussions and manoeuvre difficult conversations (Hargadon,
2002).
Solving ambiguities requires the building of consensus in the team, to negotiate, and rally
support with cyclical and iterative interpretation across a communicative process that permits
stakeholders to develop a deal (Kurkkio, Frishammar, & Lichtenthaler, 2011). Thus, to achieve
this consensus, the necessary design thinking mindset in the fuzzy front-end is to have the
ability to reframe without bias towards action and non-judgmental, and question everything
with a democratic spirit. Lockwood (2009b) confirms this statement with “the process needs to
be adaptable and allow for ambiguity. So be flexible and embrace creativity. But remember that
constraints serve to focus the scope of the work, so clarify what is out of bounds early, but be
prepared to change the parameters if needed. Remember too that the key is to solve the right
problem, and this is not often the first one identified. If the organization needs to solve its wicked
problems, to really make an impact, it needs designers on the team from the start, and designoriented processes” (p. 33).

8.7. Conclusions
This paper presents the fuzzy elements at the front-end of service innovation, provides an
anatomy of the difficult situation with an empirical case study analysing the design thinking
attributes and the key challenges to be overcome in the fuzzy front-end, and suggests practices
within a design thinking mindset to address the fuzzy front-end in service innovation.
The design approach helps to solve all kinds of problems. Advocates of design thinking
frequently comment that it is especially helpful under situations of high uncertainty,
complexity, and ambiguity, as in the fuzzy front-end. Furthermore, fuzzy front-end key
challenges can benefit from the openness of mind and clarity provided by a design thinking
mindset; defining the innovation problem properly, managing significant information
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management, and incorporating individual stakeholders in order to benefit from a wide
spectrum of know-how and resources. Thereby, as Jevnaker (2015) states, “through the
integration of design thinking into a structured innovation process, making the process more
tangible for participating companies” (p. 22).
The fuzzy front-end generates confusion and analysing the design thinking mindset through the
design thinking attributes we can understand who to deal with this confusion with some
relevant aspects. To reduce the uncertainty in the fuzzy front-end of service innovation, the
design thinking mindset needed is holistic thinking to discover the problem definition, and
knowledge brokering to manage the information. The challenge is knowing how to lead the
process and get the impression across that the organization knows how to deal with the
problem. To reduce complexity, the design thinking mindset needed is an iterative mentality to
problem reformulation, with the intermediation of information management and stakeholder
co-creation (including users). To reduce ambiguity, the design thinking mindset needed is to
have the ability to reframe without bias towards action and being non-judgmental, and to
question everything and everybody with a democratic spirit. Firms should invest in intellectual
resources and create a new innovation design thinking mindset in the service innovation
process to reduce uncertainty, complexity, and ambiguity in the fuzzy front-end (Boeddrich,
2004).
The theoretical contribution made in this paper is in providing an understanding of the
upstream and usually hidden stages (fuzzy front-end) of the service innovation process, helping
preparation of the terrain for the application of design thinking, and contributing to a reduction
of the fuzziness during early development stages. The paper contributes to service innovation,
above all understanding the fuzzy front-end part. Firstly, it provides explanations about the
fuzzy behaviour in management of the fuzzy front-end and how a design thinking mindset can
contribute to better management of the fuzzy front-end challenges in service innovation.
Secondly, a design thinking mindset is not easy to apply in a firm, it generates many barriers
and opportunities. The paper highlights relevant attributes of a design thinking mindset for
dealing with the fuzzy front-end managerial challenges of service innovation and for generating
the design-management changes needed for innovation in the firm. The new way of thinking
that comes with a design thinking mindset can be an agent for change, or organizational
transformation that can help the innovation process, and can change how difficulties in the
service innovation process are dealt with (Lockwood, 2009b). As Stevens (2014) states “the
ability to predict success at this stage is low, a better understanding of how to reduce fuzziness
should facilitate the design of more structured action plans” (p. 440).

8.7.1. Further research
More empirical and qualitative research of the fuzzy front-end is needed in order to explore,
more deeply, the front-end activities and the involvement of the design thinking mindset in
providing managerial advice on how to reduce the fuzziness in greater detail. In the fuzzy
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environment of the front-end, the most robust firms will be those that have continuous
problem-sensing and response capabilities.
For the time being, continued theoretical dialogue about the fit between service innovation
and service design (with a particular interest in design thinking, agile framework and lean
strategies, among others), and conventional approaches to project management will help to
lay the groundwork for the important advances on this topic yet to come. Design thinking
differs from, but often complements, other approaches to innovation, such as agile framework
and lean start-up. Thus, there is also a call for further research into combining design thinking
with other agile frameworks (such as Scrum, Lean, and others), determining the right
framework application at the right time of the service innovation process, and detecting which
ones are the strengths and weaknesses of each of the systems.

8.7.2. Managerial implications
This document adds knowledge to the theoretical field of service innovation research and adds
value by confirming the need to build bridges of how design thinking helps to co-create the
value in the front-end stage of service innovation process. Managerial setting is advised to
adopt a proactive approach as design thinking and early involve stakeholders in the service
innovation process
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8.8. Appendix c. Table 30. Relevant quotes from the interviewees regarding the attributes of design thinking and the fuzzy front-end of service
innovation process.

Design Thinking
Attributes
Creativity &
innovation

Opportunity Quotes

Barrier Quotes

“In the application (SmokeFreeBrain product) one of the things that has been
worked is generating evidence, through clinical trials” Beta Interviewed
“The generation of ideas in general also depends on the personality of the
employee [...] The generation of ideas on the fly if there is a problem solution…
There is nothing stipulated for generating problem solving ideas. The idea is to
find the fastest and most efficient solution. Methodology doesn’t exist in
Salumedia. I try to make sure that I solve problems in the shortest time possible
and with the greatest ease on all sides” Delta Interviewed

Ability to visualize

“Some sources of inspiration come from searching the internet, and other things
occur to me because I see it clearly, for example: we have a project justification file
that is standard for the European commission. I have made a similar file that is
planning” Alpha Interviewed
“The Co-Founder is in Qatar most of the time. Then these ideas arise in meetings,
in bilateral telephone conversations, and then they have another person again,
and then they go from Gamma to CFO, then to Product Owner” Beta Interviewed

“How has the idea matured? Through meetings between three
people, the PO, the Advisor and an external researcher, and at
some point a strategy support person from outside, from the USA,
was informed. and he made a contribution. Mainly it has been
conversations via telephone between the three main people.
Never face to face, because Salumedia’s Advisor is in Qatar” Beta
interviewed
“I have not participated in the process of creating product ideas,
although when they need information I do the searches and give
them to them” Delta Interviewed

Gestalt view

“Salumedia is a small company that has limited resources, so it cannot attack
many products at once. In recent months, cancer prevention and rehabilitation has
been given priority” Beta Interviewed
(About the purpose of the Salumedia) “Create digital health applications to
increase adherence” Alpha Interviewed
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“I don't know exactly what the ultimate purpose of Salumedia is.
If you want to set up another company, as a possible future
scenario. I can think of many things, but I'm not sure. I know that
there are external people, such as an advisor or investors, who are
helping to generate business, but I am not entirely sure of the final
focus” Alpha Interviewed
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“Salumedia develops a type of concrete technological solution, combined Patient
Engagement (gamification), Behavioural Science and Artificial Intelligence”
Gamma Interviewed
“The first project would be the transformation of Salumedia. It consists of fleeing
from the vision of projects with watertight compartments to become Salumedia
as a product company, where research is done around the products […] having
projects but always being very product oriented. This is a radical transformation
for the company that affects everything, because it has to be communicated […]
This is Salumedia's biggest challenge, because the work methodology is not easy”
Gamma Interviewed
“That is why the test is carried out in Seville and Taiwan. Taiwan also came very
well to Salumedia to give that intercultural and global character” Beta Interviewed

Abductive reasoning

“Currently we take a mature idea and corroborate it to see if it fits in the market.
There is no process for being innovative and generating many ideas. If we run out
of ideas then yes, but right now, with the resources we have, it is hard for us to
validate ideas” Beta Interviewed
“What we do have is a fairly big challenge in how we organise the work of the
entire company to take advantage of the greatest number of synergies, and that
is very complicated because you also have the day to day running of the firm”
Gamma Interviewed

Interdisciplinary
collaboration

“Research projects serve first to establish good relationships with relevant health
stakeholders. Stakeholders are the components of European research project
consortia that can be companies such as Salumedia, universities, hospitals and
other health providers. And it generates important networking and knowledge to
Salumedia” Alpha Interviewed

“I work a lot alone, or with people from Salumedia. I work a little
with the IT manager, and, also sometimes with the Financial
Manager, especially when we have tried to assemble the new
processes of everything, from hours, costs, project planning,
budgets not directly [...]” Alpha Interviewed

“The digital application is being developed during the SFB project, because it is
necessary to carry out the clinical trials necessary for the project. And that clinical
trial is the basis for the product … and then improvements are being made,
important improvements are decided based on conversations and discussions with
investors, stakeholders and advisors” Alpha Interviewed

“I work with the Financial manager for the standardisation of the
processes of these two projects, because of the uniqueness of
these projects. I work with PO and IT manager to focus, design and
develop the theme of the product software” Alpha Interviewed
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“The contacts with third partners, we do in a cooperative way. Firstly we ask the
third party for information, and he will look for information of interest so
Salumedia can present it to the pharma. We are going to set up some stages and
work together and go to the pharma companies” Beta Interviewed
“While you have ideas in the air, the multidisciplinary work done there is between
the co-founder, Product owner and the CFO. In the business strategy part, the
people of the company that are most involved are the Co-founder, Product owner
and the CFO, and external people who are involved, such as the investor who was
interested, feedback from Rami (who was interested in being part of the part from
SmokeFreeBrain), feedback from Ukraine. They have been timely feedbacks, which
is the iterative part of being around is co-founder, Product owner and the CFO”
Beta Interviewed

“Sometimes I am delegated new tasks that come irregular, For
example, yesterday they told me to continue with a task that was
being carried out by another member of the team and coordinate
with the developers who make the applications on Android and
IOS. But the problem may be a bit that it is a task that I do now
and tomorrow it will be done by another, that is, it is delegated to
me once and not always” Alpha Interviewed
“There is no planning., From January we will meet to share what
we have and work on it” Beta Interviewed
“There are people who are more uninformed than others. This is
part of a short-term plan so that the team is more informed and
communication is better” Alpha Interviewed

“In the end, what we have been doing is trying on different stakeholders how this
type of app could fit” Beta Interviewed
“The internal communication channels are Whatsapp, by email and in the office
(in person)” Alpha Interviewed

User-centeredness &
involvement

“Salumedia intends to make a product globally. In the European project it was
tested only in Spain and in Taiwan, however, to have a global product you have to
take many more things into account. We have moved on to learn more, to see
what is happening worldwide. And that implies adapting the business model, the
marketing and regulatory part” Gamma Interviewed

“With regard to whether users are involved in clinical trials, I do
not know exactly if user comments have been considered during
that process. I would say yes, but I don't know” Alpha Interviewed
“Now the product has evolved to introduce more factors to
increase adhesion. The product has to evolve, regardless of the
client, that product has to pivot on the specific needs of a customer
and a context. If we want to market the SmokeFreeBrain
application in Spain through cooperatives, it is a model that,
perhaps, can be exported in Finland, or not (I said these countries
not because they look like markets, I said it by chance)” Beta
Interviewed
“Within the stakeholders, it is clear who the user is, but it is not
clear who the customer is” Beta Interviewed
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“Project it was tested only in Spain and in Taiwan, however, to
have a global product you have to take many more things into
account. We have moved on to learn more, to see what is
happening worldwide. And that implies adapting the business
model, the marketing and regulatory part” Gamma Interviewed

Problem solving

“As we encounter problems, we must standardise processes. When there are
things that are not contemplated, with partners we must try to understand the
problem to find the solution” Alpha Interviewed

“It may be that one of the problems may be the way to delegate
irregularly, which means that you no longer know what each one
does” Alpha Interviewed

“In the clinical trial that was done in Seville with SFB product, there have been
many problems. Salumedia was continually pushing for the clinical trial protocol
to be properly fulfilled” Beta Interviewed

“What we do have is a fairly big challenge, how we organize the
work of the entire company to take advantage of the greatest
number of synergies and that is very complicated because you
have the day-to-day work” Gamma Interviewed

“We don't have a business model yet. We are not clear about the mission. We have
been making mobile applications for pharmaceutical laboratories for the WHO.
Another thing that happened to us is that everything was delayed in a tremendous
way. We had the application already made and getting all the approvals within an
international pharmaceutical company or within the WHO was eternal” Gamma
Interviewed

Iteration &
experimentation

“The natural discard process is a natural process. If it takes a lot of effort for the
processes to move forward and, many barriers are found and, but there are no
opportunities, they end up being discarded. If you start to see opportunities,
continue along that path and continue along that path of iteration, rethinking
again” Beta Interviewed

Blending analysis &
intuition

“Salumedia is continuously exploring very much. It also depends on the role in
Salumedia: Internal Advisor is an explorer. The strategic lines are focused on the
development of the two products” Beta Interviewed
“But if you go right back in time, it was rather intuitive. Analysis is based on data.
Rationality comes from the knowledge you have generated” Alpha Interviewed
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“Handling legal, intellectual property issues are issues to consider
and must be included in the product creation protocol. These
issues are found along the way” Gamma
“In the development of the SFB product I have encountered several
problems, because I had made certain parts of an earlier version
of this application and I have been learning on the fly based on
encountering problems along the way” Eta Interviewed

“Intuition is not based on numbers and Rationality is based on
numbers. Intuition with market knowledge. Intuition is always
reasoned. Although intuition is reasoned, the generation of ideas
is very intuitive. The starting gun is more intuition than rational”
Beta Interviewed
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“… it was more intuitive a few months ago. It depends a lot on the type of task you
do at a given moment: right now for example, you have to find a rational basis to
convince the pharma that the application is generating sales, you can't go with
intuition, you have to go with data and numbers” Beta Interviewed
“Decisions are made that are not communicated to other
members, and this can create uncertainty, because whilst you are
thinking of ‘x’, ‘x’ has already passed” Alpha Interviewed

Tolerance of
ambiguity & failure

“Salumedia has been pivoting, we are going to focus on a product,
we are going to focus on CamonPal, we are going to focus on
Smoking Cessation, no! we will have a platform and [...] as soon as
it is decided that you are going to do a new thing, as soon as you
get to find out new requirements appear, new constraints, new
things that we have to learn and that is a challenge” Gamma
Interviewed

Tools & methods

“We have used practically all personas, co-design workshop, interviews, focus
group. Although you can't always do it. It depends a lot on the population
casuistry. And after the casuistry of how the project is organized. For instance, in
SmokeFreeBrain the prototypes had to be ready in six months. Basically, what was
done was a first design, based on our knowledge and others, then one month ago,
the usability test was done with the users. And then design problems were
detected because of following the Android guide and we did not have time to
change it” Gamma Interviewed
“We usually use prototypes for product development” Delta Interviewed
“We use the prototypes for the theme of the product. There is a proto.io website
that is used by the Product Owner. We make a sketch of how the application has
to work, and it has an interactive system by pressing buttons where you can
navigate and visualise this prototype. It is for the visualisation of the application
without designs only with small squares” Eta Interviewed
“Search collaborative task management tools” Alpha Interviewed
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9.1. Introduction
This chapter expounds on the papers produced in order to be able to contribute new
knowledge to the field of service innovation by researching how design thinking can influence
an eHealth firm developing digital technology solutions through a service innovation process.
During the chapter, the theoretical implications are discussed, and a reflective interpretation
offered, as to the way in which the findings of the study are germane to answering the main
research question i.e. How does design thinking support service innovation? The chapter also
considers the significant theoretical advance made in the area of service innovation research:
especially in knowledge of the development process, and the theoretical and managerial
implications of the use of design thinking in service innovation.
In the following sections, I outline the journey followed throughout the investigation process
of this study, so that the reader understands the connections between the three studies (i.e.
the three papers) and to provide the basis for further discussion in the section. In the first
paper, I focus on understanding service innovation research and delving into service innovation
processes by providing a state-of-the-art on process models and empirical understanding
through a qualitative case study (section 9.1.1.). The second paper analyses the connections of
service design research, and more specifically design thinking, in service innovation research
through a systematic literature review (section 9.1.2.). The third paper focuses on the fuzzy
front-end phase of service innovation process, explaining what happens in this phase and
highlighting that the use of a structured, systematic, and exploratory mindset, such as design
thinking, can be useful in the service innovation process. Insights is provided through a
qualitative case study (section 9.1.3.)

9.1.1. Understanding the service innovation process (first paper)
The first paper addresses three gaps in the literature. The first gap is related to the concept of
service innovation, which is currently broad, vaguely defined and in need of further exploration
and development (Patrício, Gustafsson, & Fisk, 2018). Thus, there is a need to grasp how service
innovation is understood and what the service innovation process involves, because most
investigations into service innovation have focused on the development of successful services
(Carlborg et al., 2014) and defined service innovation from a process point of view (Gallouj &
Weinstein, 1997). The second gap is related to the fact that it is generally acknowledged that
there are several ways in which the service innovation process may take place, due to the
multidimensional character of services. However, the service innovation process is often
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approached in research as a black box (Jäppinen, 2015 through Fagerberg, 2009). Therefore,
there is a lack of knowledge regarding how services are developed, and of the black box of
processes in innovation. In order to open this black box, an exhaustive analysis has been made
of service innovation process models. The third gap concerns the scarcity of empirical research
into the service innovation process (Durst et al., 2015), mainly at firm-level, and especially
within small and medium-sized enterprises (SMEs). Furthermore, in service innovation, the
focus on technological advances is especially relevant, but is also the subject of little empirical
literature (Durst, Mention, & Poutanen, 2015 referring to Miles, 2008; Sundbo, 2009). Thus,
there is a need to carry out empirical studies that analyse technology-driven service innovation
processes in SMEs. The empirical context of this thesis addresses the black box of the service
innovation process by answering the first sub-research question: How does a technology-driven
service innovation process evolve? The problem to be solved is how to understand the degree
of intensity and complexity, combined with the level of stakeholder contact in the service
innovation process. There is no ‘magic formula’ to untangle complexity.
The reason for filling the three gaps in the first paper is to gain a more refined understanding
of the service innovation process overall. Recent literature acknowledges that researchers
often see and approach the service innovation process as a black box (Jäppinen, 2015 referring
to Fagerberg, 2009). In providing a state-of-the-art literature review I begin with the few
models that exist that attempt to explain how the service innovation process can be
understood. Researchers have argued that the sequential service innovation processes
approach (Tax & Stuart, 1997) and stage-gate new service development models (Scheuing &
Johnson, 1989) “do not fully capture the dynamic and iterative processes of customer-supplier
interactions that are characteristic to service innovation” (Agarwal et al., 2015 p. 34 referring
to Menor et al., 2002; Tidd & Hull, 2003). The only theoretical model of the service innovation
process that captures the high degree of interaction between supplier and customer is Johnson,
Menor, Roth, & Chase’s (2000) model. Emphasising a planning approach to understanding the
process, Scheuing & Johnson (1989) state that the service innovation approach, “rarely
emerges by mere happenstance”, but tends "to be the outgrowth of an appropriately designed
structure and a carefully orchestrated process" (p. 25). Another stream of literature tends to
understand service innovation processes more as an iterative process cycle (Johnson et al.,
2000) and a “discontinuous process marked by trial and error” (Bruni, Bonesso, & Gerli, 2019
p.1), emphasising emergence and discontinuity within service innovation processes.
Accordingly, there is a theoretical controversy about how service innovation processes are
approached, and based on the latter approach I provide a model that puts the emphasis on
how the service innovation process is developed and what the needs of the process are.
With the first paper, the Johnson, Menor, Roth, & Chase, (2000) model has been applied and
further developed by studying, empirically, how an eHealth firm develops its service innovation
processes. The cyclical model describes the iterative processes of service innovation, allowing
for the incorporation of feedback loops. Moreover, it captures the high degree of interaction
between supplier and customer. However, from a service innovation synthesis perspective, the
empirical application Johnson, Menor, Roth, & Chase’s (2000) model is not enough. Service
innovation researchers need to go further, and discover the key factors in this cyclical
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interactive process that provide the value of co-creation, so acclaimed by the scientific
community (Helkkula et al., 2018; Lusch & Nambisan, 2015; Randhawa & Scerri, 2015; Vargo &
Lusch, 2017; Vargo et al., 2015; Tatikonda & Zeithaml, 2002). The incorporation of feedback
loops is critical within service innovation, because it is difficult to analyse the intangible aspects
of the service design. The service innovation process that forms the case study is explained by
adapting and further developing Johnson et al.'s (2000) model to become a ‘technology-driven
service innovation process’ model. Theoretically, this is significant, because it proposes an
adaptation of conceptual research into service innovation processes and goes further towards
understanding the black box of these processes. Being a technology-driven service innovation
(within the eHealth market), the complexity of the activities to be carried out in each phase
varies substantially from the conceptual model proposed by Johnson et al. (2000).
The findings of the first paper are as follows. First, the interdependencies between activities
developed in each phase and stakeholder interaction give rise to several challenges during the
service innovation process. According to Johnsson (2017), these challenges are closely
correlated with the objectives of the service innovation process. These objectives are: 1. to
interact with customers, stakeholders, and the internal team, and to explore technological
opportunities, 2. to build customer knowledge and understand the entire process including
stakeholder interests, and 3. to co-develop with customers and partners in order to
comprehend, visualise, and deliver value propositions (Johnsson, 2017). All objectives mention
the interaction between customers, stakeholders, and the internal innovation team; be it to
interact, to build knowledge or to co-develop. Thus, from a firm’s viewpoint, involving all the
stakeholders in the service innovation process is likely to generate knowledge in innovation,
and may also generate novel business opportunities. However, understanding in what way the
influence of stakeholder input affects decisions remains a major challenge. Furthermore, the
process adopted not only depends on the interaction between stakeholders, but also depends
on the type of service innovation to be developed. Thus, the adaptation of the activities to be
carried out in each phase depends largely on the service innovation being developed: in the
empirical case study, a technological innovation has been evaluated.
The second finding in the first paper is that throughout the service innovation process, there
are several challenges to consider that concern interdependencies between activities and
stakeholders in the different phases. Service innovation processes that involve technology tend
to have a very technical and formalised development process and less opportunity to interact
among stakeholders (Jaakkola et al., 2017). In the case study, the two most significant
challenges observed relate to technology (a driver) and idea generation (an enabler). The
challenges are related to how one manages to incorporate the technology, alongside new ideas
within service innovation processes. Technology plays the role of a driver in carrying out
activities, since the development of technology depends not only on internal R&D knowledge,
but on being embedded in a network of collaborating organizations (Tidd, 2001). In the case of
idea generation, the stimulus comes from the stakeholders and from specific situations that
can be difficult for a service developer to access, understand or anticipate (Witell et al., 2011).
Thus, idea generation acts as an enabler of the value from the service innovation to be realised.
Furthermore, Pagliari (2007) confirms that the design process for eHealth services is

233

CHAPTER 9 - DISCUSSION

characterised by insufficient stakeholder participation. Applying design thinking to service
innovation “can provide the tools to help redesign value propositions to incorporate solutions
that meet customer needs and sustain competitive advantage” (Rau, Zbiek, & Jonas, 2017 p.
48).
The third finding in the first paper concerns the scarcity of empirical research into the service
innovation process (Durst et al., 2015), especially within small and medium-sized (SMEs) firms.
Due to the complexity of each service to be developed, within the context of technology, it is
necessary to identify the activities within the service innovation process and devise new
strategies to support and reinforce the process. To help address this, it has been suggested by
Carlborg et al., (2014), Durst et al., (2015) and Heinonen & Strandvik, (2015) that additional
empirical research in service innovation processes should make use of mixed approaches to
enhance service innovation processes, integrating the stakeholders into the process and
thereby helping to clarify the interdependencies between the enablers and drivers of
innovation. Businesses need to continue evolving and adapting in order to discover new and
better ways of delivering service innovation to customers. To achieve that, it is important to
open up the service innovation process to include the interrelationships between the activities
and stakeholders. Furthermore, the incorporation of feedback loops is critical in the service
innovation efforts and in the service innovation process, because it is difficult to analyse the
intangible aspects of service design. This is why further research is needed in service design,
and specifically in design thinking, in order to capture how to solve the degree of intensity and
complexity, combined with the level of stakeholder contact in the service innovation process.
While the design thinking process itself is, more or less, well defined and understood by
managers, its implementation in the context of innovation management needs further theory
and empirical research (Camposano, 2018; Kimbell, 2012). An iterative way of dealing with
problems that arise is through interaction, as it gives firms a chance to question and clarify
customer comments and requirements (Resnick et al., 2005). Moreover, the research literature
is not clear as to the stage at which design thinking is best applied, nor how the maturity of the
company influences its use (Edvardsson et al., 2006). These are aspects that require extensive
empirical research. The opportunities for design to intervene in the business field include
actions to reduce uncertainty, to generate trust, to improve collaboration through empathy, to
connect the different stakeholders in the process, and to support changes by promoting
continuous learning (Caprari et al, 2018).
The first paper provides significant theoretical contributions concerning the service innovation
process. First, it contributes to opening the black box of service innovation by focusing on the
interdependencies between activities and stakeholders in the service innovation process. This
has been done by providing an empirical justification for Johnson, Menor, Roth, & Chase's,
(2000) model through study of the development of a service innovation process in an eHealth
firm. Second, within service innovation processes, it considers the interdependencies between
activities performed in each phase and stakeholder interaction. However, for the creation of
good technology-driven service innovations, the empirical study points at the need to integrate
design service, specifically a design thinking approach, in a management context, in order to
provide value creation and to handle the complexity of the service innovation process, along
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with the high degree of interaction with stakeholders during all stages. “The integration of
design thinking into the innovation process helps to create additional forms of value and include
formerly underserved stakeholders in the value proposition” (Geissdoerfer, Bocken, & Hultink,
2016, p. 1). As a result of this interaction, stakeholders become co-producers and co-creators
of the value provided in the service innovation. Third, it has uncovered the relevant driver
(technology) and enabler (idea generation) in the service innovation process. The initial phase
of the service innovation process (fuzzy front-end phase) is the most confusing and uncertain
and it requires a more creative, human-based, and systematic design approach to solving users’
problems with the help of the stakeholders themselves. Therefore, design is the one discipline
that can systematise service innovation processes (Sangiorgi et al., 2017).
Overall, these contributions have clear implications for the theory of service innovation. This
thesis makes a contribution by emphasising the relevance of interdependencies between
activities and stakeholders to fully capture what happens in the service innovation process
(Jaaron & Backhouse, 2018). Services based on technological development need a synthesis
perspective, such as that included in the theoretical framework devised by Witell et al. (2016),
which is part of service innovation theory, where the process and its outcome are relevant,
implying that service innovation is a platform for value co-creation in the context of the user
and additional stakeholders. The dynamics and constant iterations of the process generate
many bottlenecks in the development of service innovation, above all in the first stage of the
process. Thus, this study utilises the methods of the service design to minimise the uncertainty
caused by bottlenecks, as well as to systematise the value creation process in the development
of the innovation service. This first study thus shows that, from the design point of view the
development of service innovation, merges maximum stakeholder involvement, provision of
potential solutions, spaces for co-creation, and emerging ways of participatory design.
The most intriguing theoretical implication of my research is that the inputs of the activities to
be carried out in each phase are the result of the interaction between the actors within the
process, and that entails an intrinsic interdependence in the process. This research aligns
precisely with the investigations of Carlborg et al., (2014) and Vargo, Wieland, & Akaka, (2015).
In the literature review of the evolution of service innovation research, Carlborg et al., (2014)
identified three phases in terms of evolution: training, maturity, and multidimensionality. They
discovered that in the final evolutionary phase (called multidimensional), the constant iteration
of integrating the subsequent activities within the service innovation process is included.
Furthermore, Vargo, Wieland, & Akaka, (2015) argue for an approach that broadens the scope
of service innovation beyond firm-centred development activities and interdependencies
between internal and external stakeholders, and emphasises the human practices and
processes that drive value creation. Siltaloppi & Toivonen, (2015), also emphasise that value
creation, especially in developing services in innovation, is a combination of new and old
learning within the process. Additionally, the empirical research of Lenfle & Midler (2009)
analysed the management of the design process of an innovative product-related service and
highlight, as a finding, that the “simultaneity of the production and consumption of a service
means that three types of learning (technical, sales, and uses) take place at the same time" (p.
156). In addition to the ideas of previous researchers, this study contributes to opening the
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black box of the service innovation process when it is driven by technology, since the process
tends to have a very technical and formalised development and less opportunity for interaction
among stakeholders. However, for the creation of good technology-driven service innovations,
a high degree of interaction with stakeholders during all stages is required. As a result of this
interaction, stakeholders become co-producers and co-creators of the value provided in the
service innovation.
Some papers do approach constructs that are related to interdependencies in innovation, but
they are not explored from the point of view of service innovation processes, which is exactly
what this study emphasises. Nevertheless, they are certainly starting points for digging into the
issue (Narduzzo & Volo, 2018). For instance, Edvardsson et al.'s (1996) research states that
there are interdependencies between existing and future technological systems, thus the
services that are developed in innovation are usually extremely complex (both at a technical
level and at a marketing level). Lenka, Parida & Wincent's, (2017) research highlights “the role
of digitalization capabilities in the value co-creation process and showcasing the mechanisms
of this value co-creation in a manufacturing firm and customer interaction process” (p. 99).
Furthermore, Narduzzo & Volo, (2018) confirm the lack of research into inter and intra-sectoral
interdependencies, and on their role in innovation creation. Thus, "many firms' difficulties in
profiting from innovation do not derive from an inappropriate management of service
innovation. Instead, many of these difficulties can be traced back to an insufficient attention to
innovation interdependencies" (Lichtenthaler, 2016 p. 1). Moreover, research from Sangiorgi et
al. (2017) delves into three levels of interdependence in service design: 1. Interdependence
between organizational processes, channels, people and technologies 2. Interdependence
between networks and actors, involving customer networks and provider networks in one set
of interdependencies. 3. Interdependence between multiple ecosystem actors and institutions.
Thus, "interdependence manifests in different ways: where ‘at the organizational level’ it is
perceived as interdependence among processes and actors, at the value networks, the focus
shifts on interchanges among various stakeholders that require agreement and coordination;
while ‘at the service system ecosystem level’, interdependence can be conceived more as an
evolving dynamic, where developing initiatives by system participants affect what the service
ecosystem is and can offer in the future" (Sangiorgi et al., 2017 p. 60). The theoretical
contribution of this thesis empirically confirms Sangiorgi et al.'s (2017) first point i.e. the
interdependencies in the processes where the activities are carried out and the actors are
involved.
The recent interest in interdependencies is evident in the service innovation literature,
although there is no ‘magic formula’ for untangling complexity. While much has been
investigated that takes a simple user and customer focus in the process (Abramovici et al.,
2004; Gustafsson et al. 2012; Lenka et al., 2017; Martin et al., 2010), the impact of the
interdependence between the stakeholders (be they customers, users, eHealth experts,
physicians, nurses, healthcare providers, legal advisors, or others) during the service innovation
process has received little attention and this is just what this study emphasises. This study
argues that multidisciplinary interdependencies are the main factor, generating a high level of
risk and uncertainty, in the service innovation process.
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This thesis shows that services in innovation need to be developed that integrate design into
the process. A more strategic view of design in the development of service innovation
converges towards maximum stakeholder involvement, providing potential solutions, spaces
for co-creation, and emerging ways of participation design (Jaaron & Backhouse, 2018). The
design thinking approach can handle and help manage the degree of intensity and complexity,
combined with the level of stakeholder contact in the service innovation process. Thus, there
should be a tendency in management to integrate design into the service innovation process.

9.1.2. Design thinking in service innovation research (second paper)
Based on the findings, theoretical implications and conclusions of the first paper, the second
paper addresses another gap in the service innovation literature, which relates to uncertainty
about combining design thinking with service innovation.
The reason for filling these gaps (in the second paper) is to gain an understanding of why design
thinking can help the service innovation process. There is growing attention, in research, to the
application of design and design thinking within business, in order to create value for customers
and increase wealth for the organization itself (Volkova & Jākobsone, 2016). In addition, the
application of design and design thinking leads to the transformation of the organizations and
creates value for the customer. The strategic value in service innovation is the reason for the
recent growth in interest in design, and has opened up discussions about its managerial value
(Beltagui, 2018). This leads to the sub-research question: Why is the design thinking approach
relevant to the service innovation process?
A systematic literature review of service innovation and design thinking was conducted and
presented in the second paper. The reason for this is that “service innovation requires a crossdisciplinary, holistic, and end-to-end approach to New Service Design and Development”
(Agarwal et al., 2015 p. XV referring to Chew, 2015), and this new approach can be promoted
by the application of design thinking to innovation management. Hence, there is a need for
research on how design thinking can integrate service practices and processes (Ostrom et al.,
2010). For the purpose of this thesis, it is necessary not only to understand service innovation
processes, but also to investigate how design thinking is being used, in a practical sense, in
innovation.
The findings of the systematic literature review are as follows. Firstly, for the service innovation
process, obtaining structured stakeholder information throughout the process is beneficial as
it helps organizations make the right decisions. Multiple information technology and business
factors are significant elements in achieving a successful service innovation process (Häikiö &
Koivumäki, 2016), and stakeholders provide the network-knowledge support needed (Bustinza
et al., 2017), although a major challenge in development work is interdisciplinary collaboration
(Kitsios & Kamariotou, 2018; Perks & Riihela, 2004; Rexfelt et al., 2011). The only way to create
a strong value proposition through service innovation is to have a high level of stakeholder
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participation, taking into account that the value is generated through the entire service
innovation process, in a complex and collaborative networked ecosystem, where the
stakeholders are the co-producers.
Following from the first finding, the second finding, with an emphasis on value creation, both
for the company and for the stakeholders, is that ensuring active and successful participation
in the complex collaborative networker system is difficult. Along with the multiple information
technology and business factors mentioned above, successful stakeholder participation is
central to success in service innovation (Ommen et al., 2016) through the co-creation of value.
It is therefore important to find ways to promote innovative behaviour among stakeholders,
and to develop interaction mechanisms to generate rapid exchanges (Perks et al., 2012).
Furthermore, the multi-factoral nature of service for systematic service design intervenes to:
identify key factors that affect customer value creation of the service in question, define the
design space of the service, based on the value creation factors, and to design services (Lim,
2019).
The third finding concerns the spaces for collaboration between organizations and
stakeholders, and concludes that there is a lack of agreement about the generation of creation
spaces. Usually, stakeholders have an impact on, and affect, the organization's operations both
directly and indirectly. There is a general consensus in the literature that co-creation with
stakeholders is beneficial, but little concurrence about where the co-creation takes place, even
though the stakeholders act as co-creators of value and as resource integrators (Lusch &
Nambisan, 2015). Chen (2017), details the nature of complex patterns of activities and
interactions, and these patterns are focused on the service-dominant logic and co-creation as
the framework for service innovation.
The second paper provides significant theoretical contributions concerning value creation in
the service innovation process. Here, the focus is on value co-creation during the service
innovation process, bearing in mind that value is generated throughout the entire service
innovation process, in a complex and collaborative networked ecosystem, where the
stakeholders are co-producers. Usually, the value of the service innovation is perceived by the
users, but is created by many actors. As pointed out earlier, in the findings, searching for cocreation spaces is a determining factor for the success of service innovation. Increasingly,
service innovation research advocates the use of service design within the process, as a design
thinking approach within business management. However, research in service innovation and
design thinking is both dispersed and lacks integration. A design thinking approach in business
management acts as a facilitator (between the organizations and the stakeholders) for the
discovery and production of the value of the service and its co-creation with the stakeholders.
Design thinking provides the necessary competences for organizations that are in the process
of developing a service innovation process. Thus, the second contribution to the field of service
innovation lies in suggesting the application of a design thinking approach within business
management
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Overall, these contributions have clear implications for the theory of service innovation.
Almost all of the literature shows that value co-creation is the key factor in service innovation
(Grönroos, 2011; Prahalad & Ramaswamy, 2004; Vargo & Lusch, 2004, 2008a; Wetter-Edman
et al., 2014). Ostrom et al. (2015) confirm that enhancing knowledge of value creation is one
of the main research priorities and a critical research area in service innovation. However, it is
not clear to the research community when this value should be created during the service
innovation process. Grönroos (2011) defines value creation as “a process through which the
user becomes better off in some respect or which increases the customer's well-being" (p. 282).
However, Grönroos's definition is incomplete, because it does not integrate other actors apart
from the user/customer in the creation of the value. These organizational members can be
internal or external, as recognised by Vargo & Lusch, (2004) who introduced the assumption of
customers as co-producers of value. Cowell (1988) points out that the value of the service in
innovation is perceived by the stakeholders in the service innovation process, although it is
created by many actors (Cowell, 1988). This is the reason why value creation is characterised
by considerable complexity, involving the integration of roles and resources (Möller et al.,
2013). The complexity makes it difficult to generate new research knowledge about value
creation, because there are many different points of view about how to calculate the value that
an innovation offers (Skålén, Gummerus, Koskull, & Magnusson, 2014). Furthermore, Ostrom
et al., (2015) remark that there are many points to be aware of, and made a list of six areas for
further research to enhance knowledge of value creation. "1. Integrating the roles of customers,
employees, and technology for value creation; 2. Understanding and coordinating value
creation in multi-actor, network, and collaborative contexts; 3. Understanding the negative
consequences of value co-creation; 4. Understanding the customer as a resource integrator; 5.
Further specifying the concept and operationalization of value co-creation; and 6.
Communicating value to customers and throughout the firm" (Ostrom et al., 2015 p. 138).
The requirement for successful participation in the complex collaborative networker ecosystem
is another insight emanating from the present research. Business management is largely
influenced by the perspectives of different stakeholders. Usually, stakeholders have an impact
on, and affect, the organization's operations directly and indirectly. There is a general
consensus in the literature that co-creation with stakeholders is beneficial, even though there
is a lack of agreement about the who and how. Furthermore, innovation is related to the service
systems, as the actors are integrated and act on the available resources, in order to create value
for themselves, or for others, in new and better ways (Lusch & Nambisan, 2015). The nature of
complex patterns of activities and interactions is detailed and focuses on the service-dominant
logic and co-creation as the framework for service innovation (Chen, 2017). It makes sense to
see service innovation from the service-dominant logic theory, where the creation of value
occurs through exchange between the configurations of the stakeholders (Lusch & Nambisan,
2015). Service innovation, from the synthesis perspective, departs from service logic (Witell et
al., 2016). Michel, Brown, & Gallan (2008) state that "all innovation is service-logic innovation"
(p. 63) and is based on how customers co-create value with the firm (as a joint enterprise).
However, Grönroos (2011) argues that the service-dominant logic approach (where the process
and the outcome generate co-creation value for the stakeholders) does not support knowledge
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of creation and value creation in a way relevant to theoretical development and decision
making in business and marketing practices.
Another contribution to the field of service innovation lies in suggesting a design thinking
approach within business management: currently, research in service innovation and design
thinking is both dispersed and lacks integration. This research is in line with the studies of
Ostrom et al. (2015) and Patrício et al. (2018). Both investigations delve into the key aspects
of the service innovation process to strengthen and support the existing, and scant research on
service innovation and design thinking. Although knowledge of service design and innovation is
increasing (Chew, 2015; Clatworthy, 2018), its multidisciplinary contributions are scarce and
are not yet well understood (Dampérat et al., 2019; Gordon, Rohrbeck, & Schwarz, 2019). The
intersection of both disciplines plays a crucial role in the creation of new forms of value creation
with customers, organizations and other actors involved in the service innovation process
(Edvardsson et al., 2006). So, almost all of the literature shows that co-creation is the key factor
in service innovation, although it is during the design process of this that spaces in the
companies must be generated for co-creation. This will result in a co-creation of value that is
meaningful to customers and uniquely differentiated from competitive offers, because, usually,
the value of the service in innovation is perceived by the users, but is created by many actors.
In addition to the relevance of value co-creation, this study contributes by highlighting the
stakeholders' role, because they act as co-creators of value and as resource integrators, and
companies need to find the key for service innovation co-creation. In other words, the
stakeholders are co-producers of service innovation. Thus, to integrate the value of
stakeholders it is necessary to apply a design approach, such as design thinking. Service design
offers new ideas for how to deliver truly innovative service, and contributes to value creation
by taking a holistic and human-centred design thinking approach (Dervojeda et al., 2014).
Design thinking is postulated as the appropriate approach in service innovation processes,
however, there is a still clear dispersion and lack of integration in the literature on service
innovation and design thinking, and on how design thinking can help in service innovation
processes. Prior research suggests that design thinking could help firms innovate their services
and organizational processes, as well as providing customer experiences in new and better
ways, therefore creating competitive advantage (Brennen, Uebernickel & Abrell, 2016; Brown,
2009; Martin, 2009). Currently, there is controversy in the management research community
about the appropriate phase in which to apply design thinking, with some researchers arguing
that design thinking in service innovation belongs at the fuzzy front-end, the first phase of
service innovation.
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9.1.3. The design thinking mindset at the fuzzy front-end (third paper)
The third paper, which is also based on the first paper’s findings, theoretical implications, and
conclusions, addresses another gap in the service innovation literature, which concerns the
fuzzy front-end part of the service innovation process.
The reason for filling these gaps (in the third paper) is to comprehend the fuzzy front-end in
the service innovation process, and the role played by the design thinking mindset in this stage.
Due to its intrinsically uncertain complex, and ambiguous nature (Ryeong Kim, 2017), the fuzzy
front-end is still a work in progress in respect of exploring and understanding effective
management and design tools (Shaytan & Laptev, 2015). However, the fuzzy front-end is still
poorly defined, and its factors that influence success are unclear (Hüsig & Kohn, 2003).
Management researchers have also been increasingly engaged with how the design thinking
approach is applied in the front-end part of the service innovation process (Berghaus & Back,
2018; Tate, Bongiovanni, Kowalkiewicz, & Townson, 2018). The lack of structure coupled with
great dynamism at the front-end, along with the low levels of formalisation of pre-development
activities (Boag & Rinholm, 1989), causes a blurred and confusing vision of front-end activities.
However, "improving the development process downstream while neglecting upstream stages
may be a fruitless exercise" (Murphy & Kumar, 1997 p. 5). This leads to the sub-research
question: How can the challenges at the fuzzy front-end be understood through a design
thinking mindset?
To answer this question, the paper analyses the challenges of the fuzzy front-end in service
innovation from the point of view of a design thinking mindset. Thus, the study connects the
fuzzy nature of the front-end (uncertain, complex, and ambiguous) with the design thinking
attributes of the design thinking mindset, as suggested by Micheli et al., (2019).
The findings of this paper are as follows. The first finding focuses on the uncertainty generated
by the front-end, characterised by lack of information and management of knowledge about
options. Previous research suggests that obtaining the correct information is likely to reduce
uncertainty, because the information can improve judgment and alter the validity of available
data (Frishammar et al., 2011). In order to handle these uncertain difficulties, the following
design thinking attributes are suggested: fostering creativity to design and visualise something
different and innovative -creativity and innovation, ability to visualise- can be perceived as a
useful means to bring different stakeholders together in order to initiate a learning exchange
and abductive reasoning, for resolving ill-defined problems adopting solution-focused cognitive
strategies. These attributes are focused on understanding the problem, with special attention
to fostering creativity to design and visualise something different and innovative (creativity and
innovation, ability to visualise) (Boni et al., 2009; Liedtka, 2014a)
The second finding focuses on the complexity that generates the large amount of data gathered
by the interdisciplinary and multifunctional stakeholders involved. In order to handle this
complexity, the following design thinking attributes are suggested: interdisciplinary
collaboration, iteration and experimentation, problem-solving, and user-centeredness and
involvement, which together, as a cyclical process of intermediation of information with a co-

241

CHAPTER 9 - DISCUSSION

creation process with multidisciplinary stakeholders can deal with the complexity. According to
Beverland, Wilner, & Micheli (2015) there are different strategies for coping with the
complexity at the fuzzy front-end. Firstly, the joint work of interdisciplinary and multifunctional
teams and stakeholders helps to deal with the complexity of the problem, and thus the
organization ensures that business, technical and human issues are fully represented
(Beverland et al., 2015) and internal tacit knowledge sharing is improved. Secondly, “a firm may
either increase its capacity to process it, or else reduce the problem by breaking down the
complex challenge into smaller, more manageable components” (Brun et al., 2009 p. 66).
The third finding is focused on ambiguity that generates chaos and a lack of comprehension,
the solving of which requires negotiation, consensus and the rallying of support (Daft & Lengel,
1986; Tatikonda & Montoya-Weiss, 2001). A combination of rationality, intuition and a
tolerance of failure are the design thinking attributes that help, through consensus in the team,
negotiation, and rallying support with iterative interpretation across a communicative process
that permits stakeholders to develop a deal (Kurkkio et al., 2011). The widespread use of a
design thinking mindset could reduce the uncertainty, complexity, and ambiguity in the fuzziest
part of service innovation process.
The third paper provides significant theoretical contributions highlighting the appropriateness
of a design thinking mindset for the fuzzy front-end: first, by providing explanations about the
fuzziness of behaviour in managing the fuzzy front-end and, second, by explaining how a design
thinking mindset can contribute to better resolution of the fuzzy front-end managerial
challenges in service innovation. Considering that the front-end is characterised by being
uncertain (a lack of information about all alternatives), complex (interdisciplinary and
multifunctional stakeholders are involved), and ambiguous (there is confusion and lack of
understanding), a design approach to handle all these problems. Thus, a design thinking
mindset provides a systematic, structured, and exploratory human-centred approach to solving
service innovation problems managing a large amount of data that is gathered and mixed with
the interdisciplinary and multifunctional stakeholders involved in the service innovation
process. All of these competencies are part of the attributes promoted by design thinking.
Overall, these contributions have clear implications for the theory of service innovation.
There is controversy in the management research community about the appropriate phase in
which to apply design thinking, with some researchers arguing that design thinking in service
innovation belongs at the fuzzy front-end. According to Lockwood (2009a), design thinking is
part of the fuzzy front-end (the first phase of the service innovation process), and is a suitable
approach for discovering unmet desires and needs, and creating a new solution. Similarly, Luchs
(2016), states that design thinking belongs at the fuzzy front-end of the service innovation
process, from where a new solution begins with an iterative design thinking approach,
continued by the traditional service innovation process phases. However, Deserti & Rizzo,
(2014) differ from previous researchers, pointing out that design thinking “does not contribute
to innovation simply by generating new ideas; it does so by actually constructing new, viable
solutions” (p. 55), and as a consequence, should be present throughout the service innovation
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process. Whilst the academic community discusses where design thinking should be applied,
the front-end is still struggling with the fuzziness elements. To understand what is in play during
in the fuzzy front-end, various authors, such as Brun, Saetre, & Gjelsvik, (2009), Frishammar et
al., (2011), Stevens, (2014) and Zack (2001) have classified the elements of fuzziness as being a
combination of uncertainty, complexity, and ambiguity. This fuzziness is characterised by being
a crossroad of complex information treatment, tacit knowledge, conflicting organizational
tensions, and substantial uncertainty and misunderstanding (Boag & Rinholm, 1989). To deal
with these issues, the activities to be completed at the front end play a crucial role for the
successful development of a service innovation (Alam, 2006; Herstatt & Verworn, 2004;
Thanasopon et al., 2018). These activities are the idea generation, idea screening, and concept
development activities (Alam & Perry, 2002; Barczak, 1995; Montoya-Weiss & O’Driscoll, 2000;
Tanev et al., 2015) and these activities help to focus on customers, and favour successful
market introduction (Johne & Storey, 1998).
There also seems to be common agreement among researchers that the front-end is
characterised by being messy, consisting of ill-defined, ill-structured situations, and where
figuring out the best solution to wicked-problems takes place (Brun et al., 2009; Gaubinger &
Rabl, 2014; Montoya-Weiss & O’Driscoll, 2000). Oliveira et al., (2016) state that “design thinking
has presented a new solution for addressing customer needs through an iterative and closer
perspective” (p. 1 referring to Brown, 2008). However, the fact that design thinking has been
revealed as a recommended approach to problem solving has been expressed too simply
(Stephens & Boland, 2014). The purpose of the design literature has been to try to articulate
“designerly ways of knowing” (Cross, 2006, 2011), or the “sensitivity of a design” (Brown, 2008;
Kimbell, 2009), but it was not carried out with the clarity required when applied in uncertain,
complex and ambiguous management, such as in the front-end. For this reason, a design
thinking mindset into the fuzziest part of service innovation processes is needed to deal with
these problems, and this is a new insight emanating from the present research.
For management academics and managers, it is really difficult to try to differentiate between
traditional notions of design and the incorporation of design thinking within organizations
(Stephens & Boland, 2014). For this reason, they adopt a critical vision of design thinking since
they do not know how to face the challenges when using their methods or when facing
management challenges (Yoo et al., 2016). In this vein Glen et al., (2014) argue that "design
projects and businesses both evolve from immature to more structured mature states, with a
corresponding shift from ‘discovery-based’ learning to ‘delivery-based’ learning” (p. 664). Thus,
in immature conditions, such as at the front-end, managers must act more like designers i.e.
complementing the analytical component of management with empathy and user experience,
which Mintzberg, (2004) saw as essential to effective management. As Tschimmel (2012) states
“training managers in the design thinking process with design thinking tools means giving them
some of the abilities designers have, to identify, to visualise, to solve and to preview problems
in a systematic and creative way” (p. 2-3). Additionally, business executives, more often than
not, value order and control above all else, and structure their organizations to produce it
(Liedtka & Ogilvie, 2014). Firms should therefore invest in intellectual resources and create an
innovation design thinking mindset in the service innovation process, in order to reduce
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uncertainty, complexity, and ambiguity in the fuzzy front-end (Boeddrich, 2004). A design
thinking mindset can provide a systematic design approach that helps firms to manage the
service innovation process, thereby reducing the likelihood of chaos (Maite et al., 2019). Thus,
applying a design thinking mindset in environments with high uncertainty can provide a more
systematic, structured, and exploratory vision that helps to generate the intrinsic value
necessary in idea generation, idea screening, and concept development activities at the frontend. Design thinking can not only support the activities at the front-end of service innovation,
helping to develop a conceptual design and test (de Oliveira et al., 2016), but also, provide “the
set of attitudes, opinions, beliefs and behaviours that characterize an individual, a group, or an
organization, mostly developed by experience” (Dosi et al., 2018 p. 1992). All these
competences are part of the attributes promoted by a design thinking mindset. As I said before,
the handling of fuzzy elements requires a design thinking mindset so that it can provide a
service design perspective in business environments. Thus, in order to reduce uncertainty,
Moenaert, et al., (1995) argue that is necessary to plan the execution of tasks and increase the
analysis of tasks through the communication of the entire innovation development team.
Furthermore, as De Jong & Vermeulen, (2003) state “the outcome of an innovation project is
always uncertain, and co-workers must be convinced that they will not be punished for failure”
(p. 849). Moreover, a co-creation process with stakeholders can deal with the complexity, as it
enables firms to establish links between people who would normally not cooperate, in order to
increase awareness of and sensitivity towards large issues that concern certain stakeholders,
to create a safe place for participation, and to establish mutual comprehension. A trustful,
collaborative relationship should be built with stakeholders. De Man & Duysters (2005) state
that intensive collaborations are more successful than those that are loose, so regular meetings
and interactions should be scheduled to increase the likelihood of success. The final fuzzy
element of front-end, ambiguity, can be solved by building agreements in the team, to
negotiate, and rally support with iterative interpretation across a communicative process that
permits stakeholders to develop a deal (Kurkkio et al., 2011). Thus, to achieve this consensus,
the necessary design thinking mindset in the fuzzy front-end is to have the ability to reframe
without bias towards action and non-judgmental, and question everything with a democratic
spirit.

244

CHAPTER 10 CONCLUSION

CHAPTER 10 - CONCLUSION

10.1. Thesis conclusions
This thesis contributes with new knowledge to the field of service innovation by researching
how design thinking can influence an eHealth firm developing digital technology solutions
through a service innovation process. Before presenting the overall conclusion and answer to
the main research question, I recap the findings and results of the three sub-research
questions.
The overall contributions of this thesis are to service innovation research. First, by opening the
black box of service innovation processes and highlighting the role of interdependencies
between the activities and stakeholders in the process. These interdependencies affect all
phases of the service innovation process, although they are most prominent in the initial phase;
the fuzzy front-end. The complexity of a technology-driven service directly influences the
intensity of the stakeholder interaction in the service innovation process. Thus, the
stakeholders become co-producers of the service innovation process itself, where the real
value creation for both company and stakeholders arises. The process therefore requires a
higher and increasing degree of interaction with stakeholders during all stages. Thus, regarding
the first sub-research question: How does a technology-driven service innovation process
evolve? The answer is that the complexity of a technology-driven service directly influences the
intensity of the stakeholder interaction in the service innovation process
Second, this thesis contributes to emphasising the role of design thinking in value co-creation
during the service innovation process, bearing in mind that value is generated throughout the
entire service innovation process, in a multifaceted and cooperative interactive environment,
where the stakeholders are the co-producers of that value. Usually, the value of the service in
innovation is perceived by the users, but is created by many actors. It is therefore suggested
that a design thinking approach is appropriate in business management, because it acts as a
facilitator (between the organizations and the stakeholders) for the discovery and production
of the value of the service and its co-creation with the stakeholders. Design thinking provides
the necessary competences for organizations that are in the process of developing a service
innovation process. Thus, regarding the second sub-research question: Why is a design thinking
approach relevant to the service innovation process? The answer is that a design thinking
approach is a facilitator that clarifies the basis of the service design, in order to generate value
creation in the service innovation process. Throughout the entire process there is a complex
and collaborative networked ecosystem where interdisciplinary and multifunctional
stakeholders act as co-producer and co-creator of value.
Finally, the thesis highlights the appropriateness of a design thinking mindset for the fuzzy
front-end, as it can provide a systematic, structured, and exploratory human-centred
management approach to dealing with the fuzziest part of service innovation process. The
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application of design thinking in a management context provides the company with the design
approach needed in their service innovation processes, in order to capture the behavioural
change in the supplier-customer relationship and to promote innovative services. Thus,
regarding the third sub-research question: How can the challenges at the fuzzy front-end be
understood through a design thinking mindset? The answer is that the front-end of the service
innovation process requires a systematic, structured, and explorative design approach in order
to reduce the inherent fuzziness in this part of the service innovation process. This design
approach is the design thinking mindset, because it provides a set of attributes that need to be
applied in the front-end stage if the company wants to develop innovative services.
Together, the three sub-research questions lead to the answer of the main research question
and contribute to expanding knowledge of service innovation, so as to understand why design
thinking is postulated as an essential approach in managing the development of service
innovation.
Thus, the answer of the main research question is:

Based on the theoretical contributions, the conclusions of this thesis are as follows:
The first conclusion stresses that the complexity of a technology-driven service directly
influences the intensity of the stakeholder interaction in the service innovation process
The second conclusion of this thesis is that a design thinking approach clarifies the core of the
service design, in order to generate value creation in the service innovation process, bearing in
mind that value is generated throughout the entire service innovation process, in a complex
and collaborative networked ecosystem, where the stakeholders are the co-producers and the
co-creators. Therefore, using a design thinking in service innovation processes can provide a
design approach to designing value propositions, in order to produce innovative solutions that
meet the stakeholders needs, and create and sustain competitive advantage for firms.
The third conclusion is that the front-end of the service innovation process requires a
systematic, structured, and explorative design approach in order to reduce the inherent
fuzziness in this part of the service innovation process. This design approach is the design
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thinking mindset, because it provides a set of attributes that need to be applied in the frontend stage if the company wants to develop innovative services.
Tables 31 and 32 summarise the theoretical contributions and conclusions of the three papers
and the thesis.
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Paper Titles

Sub-Research
Questions

Theoretical
background

Research
Design

Theoretical Contributions

Conclusions

“Opening the
technology-driven
black box of service
innovation
processes”

How does a
technologydriven service
innovation
process evolve?

• Service
Innovation
• Service
Innovation
processes

• Qualitative
case study
methodology
• Abductive
approach

1. Opens the black box of service innovation processes and
highlights the role of interdependencies between the
activities and stakeholders in the process.
2. The development of technology-driven services is highly
intensive and complex, combined with relatively intensity
stakeholder contact.

The complexity of a technology-driven
service influences directly in the intensity of
the stakeholder interaction in the service
innovation process.

“The promising route
of combining the
literature of service
innovation and
design thinking”

Why is design
• Service
thinking approach Innovation
relevant in the
• Design Thinking
service
innovation
process?

• Systematic
Literature
Review

1. Emphasises value co-creation through design thinking
approach during the service innovation process, bearing in
mind that value is generated through the whole service
innovation process, in a complex and collaborative
networked ecosystem where the stakeholders are coproducers. Usually, the value of the service in innovation is
perceived by the users, but is created by many actors.
2. Suggest a design thinking approach in business
management because it acts as a facilitator (between the
organizations and the stakeholders) in order to discover
and produce the value of the service and co-create with
the stakeholders. Design thinking provide the necessary
capabilities to the organizations that are in the process of
developing a service innovation process.

“Lighting up the
fuzzy front-end of
service innovation
with a design
thinking mindset. A
case study of a
technology-based
service firm”

How can the
• Fuzzy front-end
challenges at the
of the service
fuzzy front-end
innovation
be understood
process
through a design • Design thinking
thinking mindset? mindset

• Qualitative
case study
methodology
• Abductive
approach

1. Highlights the appropriateness of a design thinking
mindset for the fuzzy front-end, as it can provide a
systematic, structured, and exploratory human-centred
management.
2. Applies design thinking in the management setting
provides the company with the design approach needed in
the service innovation processes, in order to capture the
behavioural change in the supplier-customer and promote
innovative services.

A design thinking approach clarifies the core
of the service design, in order to generate
value creation in the service innovation
process, bearing in mind that value is
generated throughout the entire service
innovation process, in a complex and
collaborative networked ecosystem, where
the stakeholders are the co-producers and
the co-creators. Therefore, using a design
thinking in service innovation processes can
provide a design approach to design value
propositions, to incorporate innovative
solutions that meet the stakeholders needs,
and create and sustain competitive
advantage for firms.
The front-end of the service innovation
process requires a systematic, structured,
and explorative design approach in order to
reduce the inherent fuzziness in this part of
the service innovation process. This design
approach is the design thinking mindset,
because it provides a set of attributes that
need to be applied in the front-end stage if
the company wants to develop innovative
services.

Table 31. Summary of theoretical contributions and conclusions of the three papers .

Thesis Title

Research
Question

“Supporting
Service
Innovation
through
Design Thinking:
The case of an
eHealth firm
developing digital
technology
solutions”

How does
design
thinking
support
service
innovation?

Theoretical
background
Service
Innovation
Service
Innovation
process
Design
thinking
Design
thinking
Mindset

Research
Design
Qualitative
case study
methodology
with an
abductive
approach
Systematic
Literature
Review

Theoretical Contribution

Conclusion

A design thinking mindset supports
technology-driven service innovation
processes by providing a systematic,
structured, and exploratory humancentred management approach to
dealing with the challenge of value cocreation caused by interdisciplinary and
multifunctional stakeholders in order to
capture the behavioural change in all
stakeholders and promote innovative
services

From a management research point of view,
the design thinking approach should mainly
be a facilitator in developing service
innovation in order to capture the
behavioural change in all stakeholders during
the service innovation process.
• by creating value in a systematic,
structured and exploratory humancentred way, so as to manage the
interdependencies between activities
and stakeholders;
• by involving the stakeholders (the
complex and collaborative networked
ecosystem) as co-producers of the
service innovation process; and
• by generating innovation management
that focuses on solving problems
through a design thinking mindset in the
service innovation process, above all in
its fuzziest front-end part.

Table 32. Summary of theoretical contributions and conclusions of the thesis .

10.2. Managerial implications
The research conducted for this dissertation has practical relevance as it tackles a managerial
difficulty i.e. understanding how service innovation processes are conducted and can be
effectively organised based on a design thinking approach. More specifically, the theoretical
contributions that are proposed here entail a set of implications for practice that might support
service innovators in their efforts to create an organization with a high value proposition
through the development of service innovations.
This thesis argues that since both service innovation and design thinking are vague concepts
from a managerial point of view, attempting to articulate what they mean in each
organizational context is necessary. In this sense, the efforts of this thesis have been focused
on the analysis of the empirical service innovation process, in order to determine the
importance of the interdependencies between the activities and stakeholders, being developed
at each stage of the process, in the provision of value and without losing the systematic
perspective of innovation. Also, what is the function of design thinking here? Or how should an
organization use design thinking in the development of service innovations? The answer always
depends on the context. Thus, this thesis tries to understand how design thinking can help in
service innovation (this is the main research question), by investigating, empirically, how it can
be applied when there is an intention of appropriation by practitioners in an SME-technology
company. It is suggested that in service innovation processes there are many interrelationships
between the activities to be carried out and the stakeholders, and that the critical phase in this
process is the initial one, the fuzzy front-end. It is the moment of greatest uncertainty,
complexity, and ambiguity in the service innovation process, and the point where a design
thinking mindset can contribute and offer differential value. Design thinking is explained as a
different way of thinking and seeing the problem, and this design thinking mindset can be used
to influence service innovation processes.
There are two crucial aspects to consider in the service innovation process:
I.

The systemic and iterative nature of the service innovation process. To manage the first
aspect in a managerial way, design thinking does not have to be seen as a complete pack,
or closed box. Managers and their innovative teams can choose to start using some tools
(of design thinking) in certain situations, and potentially improve those particular tasks or
activities dramatically during the service innovation process. Thus, the conclusions of the
third paper present a more holistic perspective on the use of design thinking, one which
allows learning and experimenting before looking for evidence that the concept "works",
and which can contribute to developing the capacity for innovation in an organization over
the long-term.
II. The necessary change in organizational mindset when developing service innovation. To
address an organizational mindset change (the second aspect), the competences of the
people involved in the service innovation process (and stakeholders) are the centre of
attention, and this has consequences for how companies can develop the appropriate
skills. This could be done by using a design thinking mindset and competencies inside the
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organization (holistic thinking and knowledge brokering, iterative reformulation of the
problem, intermediation of information and stakeholder co-creation, and reframing and
questioning everything). Failing that, alternatives might include looking for people with
specific professional backgrounds (such as designers), people with specific personality
features and/or enabling front-line employees to gradually learn and develop abilities and
competencies through practice. Each approach and context have its own challenges. As
Bason & Austin (2019) state “lead design thinking is challenging because it involves
something more fundamental than just managing change: It involves discovering what kind
of change is needed” (p. 90).
When considering the use of design thinking in service innovation, it is imperative not to think
in isolation, or to expect quick results, but instead to consider all the resources offered as a
whole design thinking approach, i.e. the process, the mindset, and the methods and tools. This
will help the organization get the most out of a design thinking endeavour, and to establish and
maintain a competitive benefit as an innovative company.

10.3. Limitations
First, this work is primarily based on qualitative research from a single organization, operating
in the eHealth context. Although such a qualitative methodology is appropriate for investigating
topics of interest in-depth, it limits the generalisation of the results (Miles et al., 2014; Yin,
2018). The inclusion of only one company may represent a research limitation (Eisenhardt,
1989; Yin, 2018), although this case study is particularly suitable, as the research purpose is to
follow a complex phenomenon for the purpose of analysing how a firm confronts service
innovation processes. This specifically affects the results of the exploratory study, where the
data were collected by convenience and snowball sampling. This implies that the selected
sample cannot be considered as representative. However, to reduce the risk of bias,
exploratory interviews were supplemented by active observation at practitioner meetings and
archival data, and the results were discussed with both researchers and practitioners. Thanks
to these procedures, the next steps in the empirical research imply a greater degree of
confidence in the generalisation of the data. This allows arguing for the applicability of the
results to at least other interactive task services, since the findings were extracted through
theoretical sampling and systematic iteration between theory and data (Dubois & Gadde, 2002;
Eisenhardt, 1989).

10.4. Future Research
The results of the thesis open up space for a wide range of research in the practical application
of design thinking in the development of service innovations. It is necessary to go further into
how design thinking should really be applied in service innovation processes, at what stage its
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use is most appropriate, what it can provide, and what tools to use. For this, it is important that
more empirical research on the use of design thinking in innovative organizational
environments is carried out.
First, future research should focus on the development of service innovation processes in the
fields where innovation can offer differential value to the market, such as healthcare, higher
education, or tech industries. As Carlborg et al., (2014) state “additional studies thus should
focus on processes, and gain a better understanding of interactions with the customer, as well
as other stakeholders in the organization’s service ecosystem” (p. 386); a consideration backed
by Durst et al., (2015) especially within SMEs, and Heinonen & Strandvik, (2015) who advocate
for more empirical studies of the service innovation process. Of particular interest in
healthcare, are innovative business concepts, such as remote and real-time monitoring for
chronic diseases (new solutions are urgently needed to meet the growing health care demands
of a growing and elderly population), or smart pill dispensers (medication schedules can be
complex, and errors can have serious consequences), or blockchain technology (to guarantee
public health records for citizens), or 3D printing (biologically printing small disposable medical
items), or robot development (to ensure that older people perform their exercise routines
correctly), among other innovations. Future research should extend the present findings,
carrying out in-depth studies of the use of design thinking in service innovation and practices.
Second, it is necessary to analyse the interdependencies between activities and stakeholders
to co-create value in the service innovation process and to find out how design thinking can
bring about that qualitative leap in creating value among stakeholders. Further empirical
studies should identify effective strategic enablers and drivers, and identify their
interdependencies in the service innovation process. Service design principles and service
innovation theories of interdependence are necessary, and must include stakeholder
participation when creating new services in innovation. Therefore, future research could
explore the implications of the complexity in service design and service innovation processes,
as value propositions are manifestly interdependent. Moreover, further service research is
needed to better understand the interdependencies that exist within the service innovation
process, and the importance of learning through failures and mistakes in the service innovation
process.
Third, for the time being, continued theoretical dialogue about the fit between service
innovation and service design (with a particular interest in design thinking, agile framework and
lean strategies, among others), and conventional approaches to project management will help
to lay the groundwork for the important advances on this topic yet to come. Design thinking
differs from, but often complements, other approaches to innovation, such as agile product
development and lean start-up. In line with Micheli et al. (2019), if both design thinking and
agile product development are introduced within an organization, how do problems occur in
the development of service innovation and how is their analysis carried out? Or, how is user
feedback managed if design thinking and the lean start-up approach, or agile product
development, are implemented together? Thus, there is also a call for further research into
combining design thinking with other agile frameworks (such as Scrum, Lean, among others),
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determining the right framework application at the right time of the service innovation process,
and detecting which ones are the strengths and weaknesses of each of the systems.
Fourth, more empirical and qualitative research in the front-end stage of service innovation is
needed. In particular, future research should address the question(s) of how to implement a
design thinking mindset in more detail, so as to provide managerial advice on how to reduce
fuzziness, systematize the process of solving problems and generate ideas that add value;
structuring the involvement of different stakeholders to co-create that value. In the fuzzy
environment of the front-end, the most robust firms will be those that have continuous
problem-sensing and response capabilities.
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Appendix A. Interview guide for the semi-structured interviews
1.- What do you do in Salumedia? What is your role and purpose? How long have you worked
at Salumedia?
2.- How do you define Salumedia? What is Salumedia’s business focus?
3.- What projects and innovative products are you currently working on? and what aspect of
each project or product are you working on??
4.- What is your role in your internal team? Explain how you organise the development of the
SmokeFreeBrain software and marketing product? and other products or projects such as
CamonPal or Captain?
5.- Do you work with Salumedia’s external stakeholders in the SmokeFreeBrain product? What
stakeholders do you work with, why and how? Can you come up with some examples of these
collaborations? and with the end users of the SmokeFreeBrain product? Why and how do you
work with users? [...]” examples
6.- Do you know of any tools that are used to develop products (SmokeFreeBrain and
CamonPal) together with or without internal colleagues, or with external stakeholders and give
me concrete examples of this/these?
7.- How is the process of creating a product developed? If you have participated in the creation
of SmokeFreeBrain or CamonPal, explain to me what process has been followed.
8.- Have you had problems in the development of SmokeFreeBrain or CamonPal? Please give
some examples. How have you solved them?
9.- What is your source of inspiration when developing new features for the SmokeFreeBrain
or CamonPal products? Can you explain how new ideas arise?
10.- How are decisions made when developing SmokeFreeBrain or CamonPal? Could you put a
% on Salumedia's usual way of working? Intuition or rational / Divergent or convergent /
Intuitive or analytical / Reliability or validity / Exploration or exploitation.
11.- How are ideas generated for the resolution of problems during the development process
of the SmokeFreeBrain product and CamonPal?
12.- With what methodologies and how do you work in SmokeFreeBrain and CamonPal?
13.- What do you think is Salumedia’s most important value? and what are other values that
you think are important, but which are not present in Salumedia?
14.- What roles do you play in Salumedia? What tasks do you develop?
15.- What are the official and unofficial communication channels with which you communicate
as a professional, and with which Salumedia communicate internally and with the external
public?
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Appendix B. Digital Therapeutics Platform of Salumedia

Appendix C. Salumedia Labs Product Pipeline in Digital Therapeutics Platform

Appendix D. Company meetings

Appendix E. Observation Data. Innovation tool history of Salumedia

INTERNAL
point of view
of the firm

Preliminary situation
(Sept 2018-Dec 2019)

Asana online
(December 2019-Febr 2019)

Asana online + Scrum
(Febr. 2019-March 2019)

Asana on wall + Scrum
(March 2019-April 2019)

Trello + Scrum
(From May 1019)

The development
processes were not
standardised. No clear
assignment of tasks by
department and
employer

Process is draconian and topdown with little regard for existing
processes. Each one works
independently, without knowing
exactly what the partner is doing.
There is a group misinformation.

Not multitasking and overlapping
tasks. Many tasks for a few people.
Specific group meetings (MKTBUSINESS and IT development).
Employers work individually and in
small groups. Lack of coordination
of the multidisciplinary team. The
information still did not flow

There were difficulties in
being able to give exit to the
tasks of Marketing and
Business due to lack of
personnel

All the team had access
to the Product Backlog
(from IT and from MKTBUSINESS)

No clear mission, vision or
clear global objectives of
Salumedia

The management staff delimited
the clear mission, vision, core
values, main strategy and 2019
Salumedia objectives and
communicated (by email
December 2018) to all the team.
But change is still not obviously in
line with existing values and
culture

The Scrum objective is improving
teamwork efficiency by ensuring
that the Product Backlog is visible,
transparent, and clear to all,
aligned with short-term goals. But
there was no room for creativity
and the generation of new ideas.

Could not keep track of tasks
that had interdependencies
and impossible to know the
task history

Need to iterate about
the interdependencies

There is a lack of
identification of clear
ideas to develop, lack of
project development, and
no clear strategy for
exploitation of results

There is a lack of identification of
ideas to develop, lack of project
development, and unclear
strategy for exploitation of results

Without a clear
organizational structure

Without a clear organizational
structure. Minor failures threaten
culture

Alignment of Salumedia’s efforts in
product development with SCRUM
framework wherein people can
address complex, adaptive
problems. Needed to improve
iteration. Biased view of the entire
product development process.
Trying to make a coherent
organizational structure (first
iteration December 2018).
File organisation clearer

Estimating effort for each
task.
Sprint naming and objective
setting (several sprints ahead
with objectives and subobjectives, quarters, by area)
Evolution of organizational
structure (second iteration
March 2019)

The User-Story is
created according to
the Salumedia
objectives.
Each User-Story is
assigned to a product
(by colours)
More clear
organizational structure
(third iteration April
2019)
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There was clear
disinformation between
managers and employers

First attempt to organise tasks by
the management staff
(16.10.2018) with the online tool
Asana. Lack of dialogue exists

New and bigger office.
Incorporation of new
employees to the
company (I+D develop. &
Adm. dept)

Good work environment, but with
a gap between strategy and how
this strategy is communicated to
the team

Coordination of areas outside the
meetings; holistic view of what we
are doing; subdividing tasks better.

Organizational culture
was very focused on
participation in EU
Research Projects

Salumedia is not a European
Project’s company -> purpose to
focus on service innovation
development

With Scrum we can deliver
products of the highest possible
value in a productive and creative
manner

Old processes persist, and
unlearning is slow and not
encouraged. Failure is an endpoint

Define a protocol for modifying the
task, adding the number of hours
per person per sprint
Impossible to know the task
history, since in the Asana tool it
was impossible to keep them
coherently (quite complicated to
maintain an order).

Technology is not fully supported

EXTERNAL

Making an effort to build teamwork
and better organise.
Define better the tasks, ensuring
that tasks are understood. Could
not keep track of tasks that had
interdependencies.

Interaction with the
external advisor (from the
USA), only the staff
management

The employees working
online had no physical "wall"
and could not see the tasks
they had to do; the user
stories and the tasks were
written by hand and were
not understood.
More coordination of the
multidisciplinary team, but
the relocated people
(especially the employees
who work online) were still
"hanging"
There was no room for
creativity and the generation
of new ideas; biased view of
the entire product
development process
Raise your hand if you think a
task may not be completed
on time

Incorporation of new
employees to the
company (Marketing &
IT depart.)

Impossible to know the task
history on the Asana paperwall
External stakeholders’
involvement (Pharmacy
Cooperative),
pharmaceutical
companies

External stakeholders are
disregarded
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Appendix F. Part of raw observation data collected (chronologically)
Since July-August 2017, I insist on the need for the entire team to know Salumedia's global objectives.
I have bilateral conversations. The CEO confirms that the objectives are clear (for him), but I insist that
they are not clear for the team, and that if the objective is to re-orient the company, it is necessary to
create a single focus, with Salumedia’s Mission, Vision and clear global Objectives for the near future.
The conversations with the CEO and my researcher colleague are more focused on the fact that he does
not believe it is necessary to communicate the objectives, although I do not understand why. I speak
with the Communication Manager about it, and she confirms that it is necessary to establish Salumedia’s
objectives, since the communication manager does not have them clear either. However, this situation
remains unchanged for almost a year.

SEPTEMBER 2018
A change was made to Salumedia’s office location, from being in the outskirts of Seville to being in the
centre of Seville.
The old office was very small, it was isolated (with access only via metro from the centre of Seville). In
the old office, there were normally only a few people working, occasionally the ESR of CHESS (a
researcher) and Catch (another researcher, Beta and me), and some freelance workers in
communication issues (external provider).
The new office is located in the neighbourhood of Los Remedios, near the centre of Seville and inside a
building that is an important business centre (since there are important companies located in it).
The new office is a much larger open space. And when I arrive at the office I meet Delta, the person in
charge of administration, Alpha, the person in charge of R&D at Salumedia, and another ESR of Catch
project.
There is a lot of dispersion of tasks. It is not known what each one does. Each professional that works in
Salumedia has different functions that are not well defined.
Work is done individually, and collaboration is sought when there are deadlines.
There is no teamwork. Dispersion and loss of information.
The objectives of Salumedia are unclear

OCTOBER 2018
During this month different actions are carried out from Salumedia:
1. One of them is to present the financing proposal for the SmokeFreeBrain Product (SME
instrument - phase 1 -SCORE - Smoking Cessation Optimal Reinforcement Engine, Adaptation
and study of an innovation to support smoking cessation using data-driven machine-learning
mobile technologies). Beta and I prepared the proposal.
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“Salumedia’s business approach is to conduct a pilot to assess the feasibility of commercialising
our mobile app solution, using a B2B business model. In this pilot, the pharmacies will act as
distributors to the end users, enhancing the role of the pharmacist as stakeholder in supporting
health behavioural change”.
2. Another proposal that is presented is the presentation of the Cajasol Awards in Andalusia. First
Call for the Cajasol Foundation Awards for Research in Information Technology and
Communication in Biomedicine. In order to win an economic award and in recognition of
Salumedia's commitment to research in eHealth, I prepare Salumedia’s curriculum vitae, the
history of Salumedia and I manage the letters of adhesion myself (Menarini, Andalusian School
of Public Health and University of Seville). (MARCH RESULT, Salumedia wins)
In the office a very good work environment is generated, thanks to Delta and Alpha, who act as a unifier
for all of us.
Each one works independently, without knowing exactly what the partner is doing. There is total group
misinformation.
16.10.2018 Zeta invite the team to use ASANA - SALU 2.0 - BIZDEV
It starts to work in organizing tasks by manager ASANA (app
online).
Initially it is delimited in this way: Business model, fundraising,
marketing, product development and new start-up.
Themes are too big. People got lost in the ASANA app and did
not know what tasks they had to do. In addition, they did not
continue to work individually, without collaboration.
There was the BIZ-DEVELOPMENT and the IT-DEVELOPMENT,
but we only had access to the area in which we worked.
The meetings of BIZ and IT were done separately. There was still
a lack of cross-information.
The update meetings were weekly, on Tuesdays.

NOVEMBER 2018
Gamma starts pushing hard that Salumedia is not a European project company.
The ultimate goal of European projects is to have the scientific base to create technological products
that meet the needs of patients: especially in the field of adherence to treatment.
The European projects also aim to expand the international network in the scientific field of eHealth /
informatics science.
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The leadership of the company is acquired by Gamma from a distance (in Qatar), through calls to 3 or 4
persons, but always on an individual basis, never in a group (with the entire Salumedia team).
The calls are with Zeta (CEO Salumedia) and the external advisor from USA and occasionally, with Beta
who takes responsibility for Salumedia’s financial matters.
There is a gap between strategy and how this strategy is communicated to the team. Epsilon is
responsible for communication and Epsilon is sometimes excluded from the strategic decision making.
Marketing & communication capabilities are not clear. There is no clear leadership in Salumedia.
We continue working with the ASANA app for the distribution of tasks, but professionals complain that
this system is not operational. Uncomfortable that the interdependencies between the Salumedia
objectives and the tasks to be carried out are not clear.

DECEMBER 2018
Salumedia organization chart

To consider in the management of innovation:
A. Strategic dimension - DONE by Gamma (email to all the team)
LACK B. Identification of ideas to develop - by user stories in MKT-BUSINESS team and IT team.
LACK C. Project development - by MKT-BUSINESS team and IT team
LACK D. Exploitation of results - by MKT-BUSINESS team
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On Wed, 12 Dec 2018, 21:53 Gamma wrote:
Hi all,
Some of you have told me that it would be good in a very clear way that we all have in mind the vision
/ goals of Salumedia. If it seems clear enough, we can send it to the whole team.
VISION: Salumedia will be a global leader in digital health with the vision of helping patients to gain
health by accompanying them at any time and place through the use of digital health.
MISSION: Through the use of the most advanced technology, scientific evidence and person-centred
design, Salumedia provides solutions to support the patient in adhering to self-care and lifestyles. In
this way we convert the patient into a generator of health in alliance with the other actors of the
health sector.
CORE VALUES: Scientific evidence for the development of products and solutions. Technologies that
adapt to the person. Focused on global problems with a high impact on health.
STRATEGY: Align the know-how and R & D resources with the development of globally scalable
products. All technological development of R & D must be focused on adding value to a modular /
scalable platform that allows developing digital solutions in a fast and effective way.
OBJECTIVES 2019:
O1) In 2019 to have in the market the first solution/product of Digital Health, in this case smoking
cessation, since it is the only one on which we have evidence that it works.
KPI: 40% of the business volume of Salumedia in 2019 has to come from sales of the smoking
cessation solution.
O2) In 2019 we have to have developed and tested the first solution for patients with cancer.
KPI: Mobile health technology for patients with cancer piloted in a real environment.
Greetings, Gamma
Specific-group meeting:
Strategy & Business: STR - MKT - FINANCE - PRO = (X type of) meeting - Gamma, Beta, Zeta,
Epsilon, Alpha, and Me
Innovation & Product: IT - PRO - INN = SCRUM meeting – Alpha, Eta, Beta, Zeta, two additional
researchers and Me.
General Meeting (ALL): this includes all the news of the company, discussion, interaction between
the two groups.
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Bad Points:

Process is draconian and top-down with little regard for existing processes
Lack of dialogue exists
Old processes persist and unlearning is slow and not encouraged
Minor failures threaten culture
Existing culture and stories disregarded
Change is not obviously in line with existing values or culture
External stakeholders are disregarded
Technology is not fully supported
Failure is an endpoint

Good points: Focus in product development
Not multitasking and overlapping tasks
Specific group meetings (MKT -BUSINESS / IT)

JANUARY 2019
Salumedia organization chart
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January, 18th 2019 (week 3) begin ASANA
In order that each knew what tasks he had to do, the backlog was
structured by people. As you can see in the Figure on the left.
In this way, we continued to work individually and in small groups. The
information still did not flow.
The update meetings were weekly, on Tuesdays.
There were many tasks that were not finished, because they were
blocked by the interdependencies between the different professionals.
With this new distribution, the tasks to be developed by each
professional, both MARKETING, BUSINESS and IT, had been defined.
Task Delimited by professional-person.
In the Figure below, the different steps/columns for performing tasks are detailed: 1. Ready to Start, 2.
To Do (this week), 3. In Progress (this week), 4. Done (this week), and 5. Ongoing Tasks.
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FEBRUARY 2019
Meeting with SCRUM implementation with ASANA (February 6th 2019)
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SPRINT 3 RETRO
Sprint 3 on,
Retrospective on Tuesday 12.2.2019
Each team member is asked to identify specific things that the team should:
•

Start doing: estimating effort for each tasks; clarify better the methodology with team members,
sprint naming and objective setting (several sprints ahead with objectives and sub-objectives,
quarters, by area); add all tasks; coordinating of areas outside the meetings; taking a holistic view
of what we are doing; subdividing tasks better.

•

Stop doing: using more time than allocated (simply identify people relevant to the task and discuss
it in a separate thread) ++, solving the block in SCRUM follow-up. Person leading the meeting should
not take the notes; many tasks for few people.

•

Continue doing: making an effort to build teamwork and better organise.

SPRINT 4 RETRO
Start doing: all results should be added in the asana task (what then with new functionalities??), effort
estimation, make file organisation more clear, define better the tasks, ensure that tasks are
understood, define what the expected outcome and purpose are, define a protocol for modifying
the task, adding the number of hours per person per sprint; raising your hand if you think a task
may not be completed on time
Stop doing: modifying the tasks to add more things in the same sprint
Continue doing: keeping intense discussions outside the SCRUM meetings
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MARCH 2019
Salumedia organization chart

SPRINT 5 RETRO
Start doing: managing better the tasks that are ready to start (and are blocked); the tasks were too large
and involved more than one person, so the tasks had to be specified more (both per person and in
the detail of each task), managing time better and keeping it in logs, less multitasking and more
focusing. Find a way to better specify tasks between people. Reflect the dependency of tasks in one
sprint. Keeping sprint review on time (e.g. limit time by tasks); including the hours in the title of the
task on your own.
Stop doing: moving the scrum on your own, otherwise the team doesn’t see the progress. Finishing a
task without validation (there’s a need to describe validation procedure for each task).
Continue doing: keeping sprint meetings to time; allocating hours to previous commitments.
SPRINT 6 RETRO
Effort and pain retrospective
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Difficulties of the SCRUM ASANA system:
- impossible to know the task history, since in Asana app it was impossible to keep them coherently
(quite complicated to maintain an order).
- You could not keep track of tasks that had interdependencies.
- There was still the problem of working individually on tasks and having to coordinate to complement
them if necessary.
- Lack of coordination within the multidisciplinary team.
- There was no room for creativity and the generation of new ideas.
- Biased view of the entire product development process.

APRIL 2019
For the previous reasons, March 18th 2019, it is decided to perform the SCRUM in a physical way, placing
it on the wall and performing it with ‘post-it’ notes on the wall.
Separating the ‘post-it’ notes by colours according to theme.
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Difficulties of the SCRUM ASANA ON PAPER-WALL system:
- impossible to know the task history, since in Asana app it was impossible to keep them coherently
(quite complicated to maintain an order).
- You could not keep track of tasks that had interdependencies.
- There was still the problem of working individually on tasks and having to coordinate to complement
them if necessary.
- More coordination of the multidisciplinary team, but the relocated people were still "hanging"
(especially Päivi).
- There was no room for creativity and the generation of new ideas.
- Biased view of the entire product development process.
- The relocated people had no physical "wall" and could not see the tasks they had to do.
- The user stories and the tasks were written by hand and the handwriting was not always understood
----There were difficulties being able to give exit to the tasks of Marketing and Business, due to lack of
personnel.
SPRINT 7 RETRO: Moving the SCRUM to digital
Retro: We all agree to move to digital SCRUM

MAY 2019
For this reason, May 4th 2019, it is decided to carry out the SCRUM through another TRELLO application
(suggestion from Eta - the IT developer).
The advantages of TRELLO:
- We ALL had access to the BACKLOG of IT and MKT-BUSINESS.
- USER STORY is created according to Salumedia’s objectives. Based on the USER story tasks are created
(which can be done in hours or in 1 day).
- Each USER STORY is assigned to a product (by colours).
- In each USER STORY and TASK, the persons who are performing them at all times, and the
interdependencies are assigned.
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SPRINT 8 RETRO

SPRINT 9 RETRO
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At the beginning of May, Theta joined the Salumedia team as assistant executive. Theta works side by
side with Zeta. The addition of Theta is a surprise for the other members of the team. Nobody knew
until the day that Theta started working.
At the end of May, another unexpected surprise is the announcement that Alpha is leaving the company
(by decision of the company) from the end of June.
It has been a totally strategic decision by Salumedia.
A developer was needed in APPLE (Eta is a specialist in ANDROID), and Alpha was carrying out CAPTAIN
tasks and the implementation of SCRUM. Salumedia decides to dispense with the "least" useful person
at the productivity level in terms of product development.
This decision is also a surprise for all team members. As a result of this decision the work environment
becomes quite tense.
In the way that these last decisions have been carried out, a series of shortcomings are noted:
- Lack of leadership of the human team.
- Lack of confidence in the team that is working on the Salumedia change.
- Lack of bidirectional communication.

JUNE 2019
Sprint 12th
Review
•

[s] Gantt for Digital Therapeutics Platform: Zeta asks for support (both IT and MKT).

•

Product Backlog is too long: we have to be careful with what we say we’re going to do.

•

CAPTAIN: there is a big lack of knowledge about what the state is, what next steps are and we
have had an unwelcome surprise from the teams asking for things we didn’t know about→
Stress and low quality performed tasks→ In order to be more efficient and prevent future
misunderstandings and undesirable surprises
→ Epsilon and Theta want to commit to the task of understanding CAPTAIN. + Eta Support.

Planning: please, do set times in Refinement, so we don’t need to do that during Planning. Otherwise,
Planning it’s not possible.
Retrospective
Salumedia’s Journey
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Next Retro: What actions need to be implemented?
Guides to explain what is the current status of product, company & market
Define what other tasks need to be implemented
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Sprint 13th
Review
IT:
There was a problem estimating time, so there is a task that will be finished in the next Sprint
Agreed with Scrum Master: Eta won’t fill all his hours with tasks. He will leave approx. 15% of Sprint
hours to fix problems, meetings with partners (e.g. CAPTAIN), organise and estimate time, SCRUM
meetings… This way, he has time to commit to those tasks that are not reflected on Trello.
MKT:
Update about current status: new project RISE (limited implication for Salumedia), Focus on DigiQuit,
government is probably covering tobacco cessation programs, meeting of CAPTAIN to justify funding.
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