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Resumo
A crise económica que afectou vários países e os governos estão a pressionar os hospitais a reduzirem
custos e a melhorarem o tratamento médico para corresponder às expectativas dos cidadãos. A crescente incerteza ambiental, o envelhecimento da população que vai causar um aumento do número de
doenças crónicas, e as tecnologias disruptivas contribuem para o aumento dos custos dos hospitais.
Além disso, a falta de tempo, de recursos e de cultura de inovação dos profissionais hospitalares torna
a inovação um processo complexo e demorado. Como consequência, os hospitais gastam dinheiro e
tempo em projectos de inovação que não criam valor para a organização, visto que passam das ideias
para a implementação das soluções sem antes perceberem os problemas e necessidades que estão
por detrás dessas soluções. Devido às dificuldades que os hospitais têm em inovar, nesta tese propomos um método para gerir inovação baseado no Innovator’s Method, que tem quatro passos: Insight,
Problem, Solution e Business Model. Nós concretizamos os passos do Innovator’s Method com modelos, nomeadamente o Value Proposition Canvas e o Business Model Canvas. A tese vai ser guiada e
estruturada de acordo com o Design Science Research Methodology. A proposta de tese vai ser demonstrada através de um field study, em que iremos instanciar o artefacto proposto com dois projectos
de inovação, que foram atribuídos por um hospital público. Finalmente, iremos usar os resultados obtidos da demonstração para avaliar a proposta de tese e depois compará-los com os objectivos da proposta de tese usando entrevistas e questionários.
Palavras-Chave: Inovação em hospitais, Innovator’s Method, redução de custos, Value Proposition
Canvas, Business Model Canvas.
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Abstract
The economic crisis that affected several Countries and the governments are pressuring hospitals to
reduce costs, while simultaneously improving patient care to meet citizens’ expectations. The increasing
environmental uncertainty, aging populations that will cause an increase in chronic diseases, and disruptive technologies contribute to the soaring costs of hospitals. In addition, the lack of time, resources
and innovation culture of hospital professionals makes innovation a complex and time-consuming process. As a consequence, hospitals often waste money and time in innovation projects that do not create
any value for the organization, since hospitals implement solutions, without previously perceiving the
problems or needs behind the proposed solutions. Due to the difficulties experienced by hospitals to
innovate, in this thesis we propose a method to manage innovation in a hospital, based on the Innovator’s Method, which has four steps: Insight, Problem, Solution and Business Model. We achieve the
steps of the Innovator’s Method with models, namely the Value Proposition Canvas and the Business
Model Canvas. Our thesis will be guided and structured according to Design Science Research Methodology. We will demonstrate our thesis proposal through a field study, by instantiating the proposed
artifact (the method to manage innovation in a hospital) with two real innovation projects assigned by a
public hospital. Finally, we will use the results obtained from the demonstration to evaluate the thesis
proposal and compare them with the objectives of the thesis proposal using interviews and questionnaires.
Keywords: Hospital innovation, Innovator’s Method, costs reduction, Value Proposition Canvas, Business Model Canvas.
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1. Introduction
Issues such as population growth, climate change, lack of resources, and the rapid evolution of technology require significant changes in internal processes, products and services of an organization.
A major problem that organizations have to face is uncertainty. Uncertainty exists when “details of situations are ambiguous and complex; when information is unavailable or inconsistent; and when people
feel insecure about their own knowledge or the state of knowledge in general” [1]. To deal with uncertainty, organizations need to innovate, since through innovation, new knowledge is created and diffused,
expanding the economy’s potential to develop new products and more productive processes [2]. For
that reason, innovation adoptions are means to cope with the increasing environmental uncertainty [3].
According to the Oslo Manual, innovation is defined as “the implementation of a new or significantly
improved product (good or service), or process, a new marketing method, or a new organisational
method in business practices, workplace organisation or external relations“ [2]. There are four types of
innovation: product innovations, process innovations, marketing innovations and organizational innovations. Normally, hospitals adopt product innovations, such as a new treatment or a new diagnosis, or a
process innovation like reducing the cost of a particular service [4]. Innovation in hospitals is normally
related to new services, new ways of working and/or new technologies [5]. Hospital professionals always
have to take into consideration that from the patient’s point of view, the expected benefits are either
improved health or reduced suffering due to illness [6].
Innovation can be classified as radical or incremental by its impact on stakeholders. Incremental innovations improve on something that already exists, allowing expanded opportunities to be met, or existing
problems to be solved [7]. Radical innovations disorder old systems, create new players and new markets while marginalizing old ones, and deliver value to stakeholders [8].
According to a study performed by IDC (International Data Corporation) in Portugal, product and services innovation appears at the top of business priorities [9]. This can be explained by the fact that
without innovation, organizations will be overcome by its competitors and probably disappear.
In hospitals, the cost and technical uncertainty in discovering new drugs is high [10]. Hospitals are suffocated with pressures to reduce costs and to improve their sustainability. According to Deloitte, total
global health spending is expected to accelerate from 2.6 percent in 2013 to an average of 5.4 percent
over the next four years (2014-2017), which will place enormous pressure on governments, healthcare
delivery systems, insurers, and consumers to deal with issues like aging population, chronic diseases,
increasing costs and disruptive technologies [11].
The need for innovation is recognized by hospitals, since advances in health technologies and data
management can provide new diagnostic and treatment options [11]. However, these advances will
probably increase costs as well. It is important to improve the quality of patient care, in order to meet
patients’ expectations and to follow international trends, but on the other hand there are political pres-
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sures to reduce costs and budgets. As a consequence hospitals have difficulties to innovate, since hospitals often waste money and time in innovation projects that do not reach the desired end or do not
create value for the hospital. For that reason in this thesis, we propose a method based on the Innovator's Method to manage innovation and validate ideas in a hospital.
We will demonstrate our proposed method in a hospital, by instantiating our artifact (the method to
manage innovation) with two real innovation projects assigned by the hospital.
We will use the results obtained from the demonstration to evaluate the thesis proposal and compare
them with the objectives of the solution using interviews and questionnaires.
This thesis follows the principles of Design Science Research Methodology (DSRM) [12][13] and it is
structured according to the guidelines defined by this methodology. We start by describing in detail the
DSRM used in this research (Section 2). Next, we will identify and describe the problem and motivation
(Section 3), followed by the description of the topics related to this thesis (Section 4). Then, we provide
a literature review of the subjects that support our proposal (Section 5). In “Proposal” (Section 6), we
describe the solution objectives and the proposal that we will follow to solve the identified problem. Next,
we will demonstrate our proposed method in a real hospital (Section 7). Finally, we will evaluate our
proposed solution (Section 8) and draw some conclusions about our proposal and future contributions
(Section 9).
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2. Research Methodology
This research was performed using the Design Science Research Methodology (DSRM) [12]. According
to Hevner et al., DSRM is defined as “a system of principles, practices and procedures applied to a
given branch of knowledge” [13].
Seven guidelines are defined for understanding, executing, and evaluating the research: Design as an
Artifact; Problem Relevance; Design Evaluation; Research Contributions; Research Rigor; Design as a
Search Process; and Communication of Research [13].
In information systems researches, DSRM requires that knowledge and understanding of a design problem and its solution are acquired in the building and application of an innovative artifact. This artifact
can be defined as: constructs (vocabulary and symbols), models (abstractions and representations),
methods (algorithms and practices) and instantiations (implemented and prototype systems) [13].
In this thesis, we propose a method, i.e. the artifact will provide guidance on how to solve the problem
found [13].
DSRM consists in an iterative process composed by six steps, which help information systems researchers conduct, evaluate and present design science research. The six steps of the process mapped on
the topics of our research can be seen in Figure 1 and each step is explained and contextualized with
this thesis below [12]:

Figure 1 - DSRM Process Model (adapted from [12])

1. Problem identification and motivation: This step consists on defining the specific research
problem and justifying the value of a solution. The problem definition will be used to develop an
3

artifact, in order to effectively provide a solution to the proposed problem. Current state and
importance of the problem should be included in this step. This step corresponds to Sections 1,
3, 4 and 5.
2. Definition of the objectives of a solution: In this step we infer the objectives of a solution
from the problem definition, related work and knowledge of what is possible and feasible. The
objectives can be quantitative, e.g., terms in which a desirable solution would be better than
current ones, or qualitative, e.g., a description of how a new artifact is expected to support
solutions to problems not previously addressed. This step corresponds to Section 6.1.
3. Design and development: This step consists on creating the artifact, determining the artifact’s
desired functionality and its architecture and then creating the actual artifact. The artifact can
be any designed object in which a research contribution is embedded in the design. This step
corresponds to Section 6.2.
4. Demonstration: This step consists on demonstrating the use of the artifact to solve one or more
instances of the identified problem. This demonstration can be done through experimentation,
simulation, case study, or other appropriate activity. In our research we will instantiate our artifact in a public and portuguese hospital. This step corresponds to Section 7.
5. Evaluation: In this step we should assess how well the artifact supports a solution to the problem, by comparing the objectives defined with the actual results obtained in the demonstration
step. This comparison may include interviews, experimentation, surveys, feedback, and the appraisal of the scientific community. At the end of this step, researchers might decide to iterate
back to the design and development step. This step corresponds to Section 8.
6. Communication: In the last step of the process we communicate the problem and its importance, the artifact, its utility and novelty, the rigor of its design, and its effectiveness to relevant audiences. This step can be accomplished by submitting scientific papers and by presenting this thesis. This step corresponds to Section 9.4.
In order to use the DSRM, researchers do not have to start in the first step and follow the methodology
sequentially until the final step. There are several starting points and more than a single iteration may
occur before achieving the end result [12].
In this thesis, a single iteration of the DSRM has occurred. The six steps of the DSRM were very important to structure our research, enabling better results to be achieved.
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3. Research Problem
This Section corresponds to the problem and motivation step of DSRM, which defines the specific research problem and justifies the value of a solution. We will present the problems that originated this
research, and motivate for their resolution.
Evident threats are being created to hospitals, since globalization is advancing, which creates more
competition between private hospitals and public hospitals and also expands markets around the world
[14].
In Portugal, public health care covers all population and is ensured by the National Health Service
(NHS), which is funded by tax revenues. Health care can be delivered by public and private providers.
Hospitals are very complex organizations that usually have an enormous number of employees from
several different areas (e.g. technical, medical and administrative). Management, maintenance, transportation and other support services are included in healthcare staff. The core business of a hospital is
to provide medical care to patients, but other important support services are provided like health examination and disease notification [15]. Public hospitals, which also include public hospitals with private
management, are known by the extensive waiting lists and waiting periods, while in private hospitals
[16]: Waiting periods and lists are way shorter when compared to public hospitals; The overall patient
experience is better, due to more comfortable and convenient facilities and latest technologies; The
perception of physicians' prestige increases the patients' reliability in medical care.
In 2014, Deloitte identified aging problems and chronic diseases, cost quality, unbalanced access to
care and disruptive technologies as the top issues faced by hospitals. According to Deloitte, there will
be an increase in the life expectancy from 72.6 years in 2012 to 73.7 years in 2017, so the number of
people worldwide over age 65 will increase to around 560 million [11].
Aging populations will cause an increase in pandemics, hospital infections and chronic diseases, such
as heart disease, stroke, cancer, and diabetes, which are the biggest causes of mortality in the world
[11]. The increase in chronic diseases will require more health care spending and lead to long-term
hospitalizations that often result in severe hospital inflections. UN Data Statistics1 represent the world
population over 60 from 1950 and make provisions about the upcoming years in Figure 2:

Figure 2 - World population over 60 (in millions) (from [11])

1

In UN Data Statistics: http://data.un.org/Data.aspx?d=PopDiv&f=variableID%3a22
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As medical surgeries are more expensive and new diseases are constantly being discovered, improved
diagnostics are increasingly needed [11]. With the increasing flow of knowledge and information, largely
promoted by Internet and enabled by technology, product life cycles are getting shorter and patients are
becoming more demanding [14]. The internet allows a global access to information that can be used to
control habits, predict diseases and follow new trends. For these reasons, the rapidly increasing cost of
healthcare and the pressures to improve the quality of patient care are major challenges that most of
the countries are dealing with [11].
In Figure 3, we represent the health expenditure as a share of Portugal’s GDP (Gross Domestic Product)
and we compare it with the average of European Union (EU) member states:

Figure 3 - Health expenditure as a share of GDP between 2000 and 2012 (adapted from [17])

Portuguese financial crisis has a negative impact on hospitals and on innovation, since there is a decrease in investment and political pressures to control costs, which explains that health expenditure in
Portugal is dropping, as illustrated in Figure 3. In Portugal, health spending is unlikely to start recovering
until 2017 [11]. As stated by Publico, portuguese government had to strengthen the capital of hospitals
with 455 million euros, in order to pay debts incurred by hospitals till September 2014. For that reason,
portuguese hospitals are facing enormous pressures to maintain economic sustainability in 2015 2.
Hospitals are very complex and highly regulated, and there are barriers to change, because change
generates new challenges and risks. Since people are being diagnosed and treated, failure can have
major implications in a hospital and, as result, is feared by many hospital professionals [18]. There are
also several bureaucratic complexities (national and international) that must occur before implementing
an innovation project in a hospital, such as ask SPMS (“Serviços Partilhados do Ministério da Saúde”)
and ethics committee for permission. As a consequence, several projects are delayed and for that reason this is a time-consuming process.

In Jornal Público: http://www.publico.pt/sociedade/noticia/governo-reforca-capital-dos-hospitais-com455-milhoes-de-euros-1680164
2
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Several hospitals have Information Technology (IT) departments to manage innovation, but despite their
good will and investment, there are more urgent needs that must be solved (like fixing computers, so
physicians can treat patients and make prescriptions), which leads to delays in innovation projects.
As the main concern of hospitals is to provide relief to patients, it is very difficult to have a culture of
innovation, since hospital professionals typically do not have time to innovate, due to routine tasks and
processes that must be executed [10]. Physicians and nurses only know that innovation is the road for
success, but they don’t really know what innovation is and how to achieve it, because some training is
required to understand that managing uncertainty requires a different approach [10]. On the other hand,
cultural issues in hospitals such as professional hierarchies, risk-aversion, and the relatively short
lifespan of many interdisciplinary health teams create barriers to team process improvement [19]. For
all these reasons, the process of generating ideas is compromised, which negatively impacts innovation.
Gathering and implementing ideas that have a positive and immediate impact in a hospital is not an
easy task. It is important to note that in hospitals, some starting points of an innovation process may
lead to death, disability, or permanent discomfort [5]. This, together with the physicians’ trends to preserve their reputation and autonomy, can promote a culture of blame and secrecy that compromises
organizational learning and the generation of innovations [20].
Hospital innovations are expensive and entails high research costs, so one of the biggest challenges
for innovative approaches is finding finance, since in a hospital there are limitations in the resources
available [8]. Innovation involves relevant investment, which can include acquisition of fixed and intangible assets, as well as other activities (such as salaries, or purchase of material or services) [2].
In Figure 4, we illustrate the main challenges that hospitals are facing:

Figure 4 - Illustration of the main challenges faced by hospitals
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Although the health sector has considerably evolved and innovated in the last decades, hospitals often
waste money and time in innovation projects that do not reach the desired end (for example the solution
chosen by the IT department does not meet the physicians’ expectations) or do not create value for the
hospital. This is due to the fact that hospitals implement solutions without first clearly understanding the
problems and needs of the projects’ customers.
Hospitals need to innovate to stay successful in this super-competitive world, giving their employees all
the conditions to be creative and motivated, in order to create the appropriate environment for innovation. Innovations can provide hospitals with a significant differentiating edge over competitors in the
industry, such that new patient bases can be probed with new technology, making newer, better, and
faster services [3]. Innovation is also to develop partnerships, in order to find more innovative solutions
and conduct talks and discussions about current problems and needs.
Innovative hospitals are more competitive, productive and efficient, because innovations are one of the
most important contributors to improve the quality of care, reduce the costs of care and improve patient
outcomes [11]. Innovation can also contribute to hospitals’ main goal of reaching more and more people
and delivering the best health care, since a healthy country allows its citizens to develop their full potential. For these reasons, innovation is essential to build and sustain a competitive advantage [21], because without innovation any hospital will fail in the long term [22] [23].
There is an urgent need for innovation to improve the quality of healthcare services while reducing costs,
but due to the challenges represented in Figure 4 and discussed in this Section, hospitals have difficulties to innovate, since everything that is new is not necessarily better and for that reason innovation
is a messy and unpredictable process [10]. As a consequence, innovation has become a critical capability of all hospitals [5] and the economic future of all hospitals will largely depend on the creation and
advancement of innovations [14].
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4. Related Work
In this Section, we present a literature review of the topics related to this thesis. We start by Service
Innovation approach. Next, we will explain the Canvas models that we will use in our thesis proposal,
which are Business Model Canvas and Value Proposition Canvas. Then, we present Open Services
Innovation approach, followed by Lean Startup methodology. Finally, we present an overview about the
technological trends of innovation in hospitals.

4.1. Service Innovation
The success and efficiency of innovation depends on understanding all the needs of customers before
generating ideas and solutions to address those needs [24].
According to Lance Bettencourt, Service Innovation is defined as “the process of devising a new or
improved service concept that satisfies the customer’s unmet needs“ [24].
In order to create services that customers really want, organizations must focus on the customers, understanding the type of information they need from customers and how to capture that information [24].
Without useful customer inputs, organizations will end up with high service failure rates and disorientation about what new services to offer [24]. For that reason it is important that organizations guide the
process of innovation taking into account the customers’ needs, in order to create services that customers want and value.
Lance Bettencourt defines the service concept as a “description of the service and how it satisfies customer needs” [24].
A service strategy defines the position that an organization wants to take with its services, which must
be one that is valuable to customers [24].
As reported by Lance Bettencourt, in order to develop a successful service strategy, organizations need
to [24]:


Select the innovation focus: Decide who is the customer and the job area to investigate.



Uncover customer needs: Talk to the customers and ask the right questions.



Prioritize customer needs: Measure importance and satisfaction.



Develop a service strategy: Define the service concept and a unique and valuable position.

There are the following approaches to find service innovation opportunities [24]:


New Service Innovation: Focuses on discovering new and related jobs, which the customer
wants to accomplish and which there are no solutions in the market.



Core Service Innovation: Relies on discovering opportunities, in order to help customers get
a particular job done better.
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Service Delivery Innovation: Focuses on improving how a service is delivered to customers,
by discovering the outcomes used to evaluate the success in obtaining the service.



Supplementary Service Innovation: Reveals opportunities for new and better services by understanding customer’s problems with owning and using a product. The targets for innovation
are the outcomes that customers classify as most important and with which customers are unsatisfied.

The focus of any organizations should be on customers’ needs, but several organizations link customers’
needs to solutions and therefore the management of innovation will also be linked to solutions [24]. As
a result, organizations often waste resources developing solutions that no one wants or no one values.
Understanding customers’ needs is not an easy task, so Lance Bettencourt suggests to capture customer jobs and outcomes, in order to understand why customers exchange, without having any solution
in mind [24].
Some opportunities can be better pleased with product innovation, but service innovation as the name
implies, focus on the innovation of services rather than product innovation [24]. Since innovations in
healthcare sector are not only related to services, this approach is not enough. Furthermore, several
key ideas and practices proposed by Lance Bettencourt are difficult and complex to implement in the
day-to-day of a hospital, where the main focus is to provide relief to patients.

4.2. Business Model Canvas and Value Proposition
Canvas
Business Model Canvas is based on Alexander Osterwalder’s PhD thesis (2004)3 and is presented in
Alexander Osterwalder and Yves Pigneur’s book, namely Business Model Generation [25].
Value Proposition Canvas is presented in Alexander Osterwalder et al.’s book, namely Value Proposition
Design [26].
In the next sub-Sections we will explain Business Model Canvas and Value Proposition Canvas, since
both models will be used in the thesis proposal.

In Osterwalder, A. (2004). The Business Model Ontology - A Proposition in a Design Science Approach.
PhD Thesis University of Lausanne.
3

10

4.2.1. Business Model Canvas
According to Alexander Osterwalder and Yves Pigneur, a business model “describes the rationale of
how an organization creates, delivers, and captures value” [25]. Business models allows organizations
to create value for a certain business and to capture some of that value to the organization itself [14].
Business Model Canvas is a tool for describing, analysing and designing business models, which allows
groups of people to start sketching and discussing the elements of the business model [25]. The Business Model Canvas promotes creativity and discussion.
As stated by Alexander Osterwalder and Yves Pigneur, a business model can be described through nine
basic building blocks. In Figure 5, we represent the Business Model Canvas and we explain each block
below [25]:

Figure 5 - Business Model Canvas (from [25])



Customer segments: This block identifies customers. One or several customer segments may
be defined by the business model, so an organization must decide which segments will be
served and which segments will be ignored.



Value propositions: This block allows to understand why customers buy or use the product/service. Value proposition aggregates the benefits that an organization offers to customers,
in order to solve a customer problem or satisfy a customer need.



Channels: This block clearly defines how an organization communicates with and reaches its
customer segments, in order to deliver a Value Proposition. Value Propositions are delivered
through communication, distribution, and sales channels.



Customer relationships: This block plans the interactions and the types of relationships established with specific customer segments. Several categories of customer relationships can be
distinguished, such as personal assistance, self-service, user communities, etc.



Revenue streams: This block determines how the value propositions will make the business
earn revenue. This block represents the earnings from each customer segment.
11



Key activities: This block determines the uniquely strategic things that the business does, in
order to deliver its proposition. This block describes what an organization must do to make its
business model work.



Key resources: This block determines the strategic assets that the business must have to
compete. These assets are required to make the business model work. Key resources may be
physical, financial, intellectual, or human. These resources can be owned or leased by the company or acquired from key partners.



Key partnerships: This block describes the suppliers and partners that make the business
model work.



Cost structure: This block identifies the business major cost drivers and how are they linked
to revenue. It is important to describe all costs incurred to operate the business model.

After becoming successful, a business model develops considerable inertia, which can cause an organizations to lose innovation opportunities [14]. One way to follow the inertia of a business model is by
taking into account the metrics used to measure the success of the business model.
Business Model Canvas does not solve the difficulties that hospitals have to innovate, since there is no
apparent visibility to how the business is consolidated, which is an important criterion to start, run, sustain and evaluate a business. However, this can be achieved through the blocks "Key Resources" and
"Key Partnerships”. In addition, Business Model Canvas lacks support designing relationships concerning investors and beneficiaries.

4.2.2. Value Proposition Canvas
As reported by Alexander Osterwalder and Yves Pigneur, a Value Proposition “creates value for a Customer Segment through a distinct mix of elements catering to that segment’s needs“ [25]. Values can
be quantitative (e.g. price, speed of service, etc.) or qualitative (e.g. design, customer experience, etc.).
Value Proposition Canvas helps design, test and deliver what customers want, by perceiving the patterns of value creation, leveraging the productivity of the team and minimizing the waste of time with
ideas that won’t work [26].
The following elements can contribute to customer value creation [25]:


Newness: Some Value Propositions satisfy a new set of needs that customers did not notice,
since there was no similar offering.



Performance: Improving a service or product performance is a common way to create value.



Customization: Adjusting products and services to the specific needs of customers creates
value.



“Getting the job done”: Helping a customer get some job done is a simple way to create value.



Design: A product can be positively distinguished due to his superior design.



Brand/status: Customers can find value by using and displaying a certain brand.
12



Cost reduction: Helping customers reduce costs is an important way to create value.



Risk reduction: Reducing the risks in products or services purchases is valued by customers.



Accessibility: Making products or services available to customers is another way to create
value.



Convenience/usability: Making a product/service more convenient or easier to use, can create
considerable value.

Value Proposition Canvas makes value propositions easier to discuss and manage, and explains in
detail two of the building blocks of the Business Model Canvas, which are [26]: Customer Segment and
Value Proposition.
Value Proposition Canvas is composed by two sides: Customer Profile, where we elucidate our customer understanding, and Value Map, where we describe how we will create value for the customer
[26].
In Figure 6, we represent the Value Proposition Canvas and we explain each block below [26]:

Figure 6 - Value Proposition Canvas (from [26])



Gains: Description of the outcomes that customers want to achieve or the actual benefits that
they are looking for.



Pains: Description of the bad outcomes, risks and obstacles related to customer jobs.



Customer jobs: Description of what customers are trying to do in their work and in their lives.



Gain creators: Description of how products and services create customer gains.



Pain relievers: Description of how products and services alleviate customer pains.



Products & services: List of all the products and services, in which a value proposition is built
around. More specifically, this is a list of what is offered.

Fit is achieved when customers get enthusiastic about the value proposition, which happens when important jobs are addressed, extreme pains are alleviated or essential gains that customers care about
are created [26].
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Value Proposition Canvas does not solve the difficulties that hospitals have to innovate, since the redundancy between gains/pains and pain relievers/gain creators is not avoided. Consequently, people
can struggle with these terms when using the Value Proposition Canvas in their daily work (e.g. Time to
customize the product as pain, and quick customization as gain).

4.3. Open Services Innovation
Open Services Innovation is a new approach offered by Henry Chesbrough, which demonstrates how
open innovation, combined with a services approach to business, is an effective way to grow and compete nowadays [14].
According to Henry Chesbrough, organizations must rethink their approaches to innovation and growth,
in order to maintain sustainability and compete effectively, by [14]:


Confronting and then transcending the commodity trap. The commodity trap is made up of several business realities such as:


Knowledge and insights are widely distributed by Internet, which becomes problematic
for organizations to differentiate their products and sustain that differentiation over time.



Manufacturing of products is going to areas of the world with very low costs. Computers
and networks are spreading product designs and process tools around the world, where
products can be produced cheaply.



The shrinking amount of time a product remains in the market before a new and improved one takes its place.



Stop thinking like product manufacturers and start thinking about business from an open services perspective, in order to discover new ways to generate profitable growth.

As reported by Henry Chesbrough, innovation in services is “a clear and sustainable way to grow a
business and fight off the pressures that companies are facing with the commoditization of products”
[14].
The framework offered in Henry Chesbrough’s book is based on the following concepts [14]:


Consider the business as an open services business, to create and sustain differentiation in a
commodity trap world.



Invite customers to co-create innovation, in order to generate the experiences they will value
and pay. Co-creating is a way to create a solid relationship with customers, since customers
can tell what they want and identify improvements, which improves customer loyalty and satisfaction.



Use open innovation to improve services innovation, making innovation faster, less expensive
and less risky.



Use open innovation to turn the business into a platform for others to build on. Service platforms
motivate others to invest their time, money and ideas in your own initiatives.
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Use Open Services Innovation to transform the business model into a platform, in order to foster
innovation activities and increase profit. After the platform business model is built, the organization can also profit from others innovations as well.

Open innovation assumes that organizations should transform products into platforms, in order to use
external ideas and internal ideas, and take those combinations to new markets, in order to advance and
improve the business [14]. Service platforms attract several firms for collaboration and persuade people
to invest their own ideas and money.
Information technology plays a vital role in any organization, since it can guide services innovation. By
gathering and analysing large amounts of data related to customers, organizations can learn from customer's behaviours and predict customer's future needs [14].
There are two kinds of openness that can be complementary in the open innovation model. In outside
in, a company makes greater use of external ideas and technologies in its own business. In inside out,
company allows some of its own ideas and technologies to be used by others [14].
One of the major benefits from open innovation is due to the participation of many more individuals and
firms in the market, which allows more knowledge to be diffused in the organization, reducing the cost
of innovation, sharing the risks and rewards of innovation and accelerating the time required to deliver
innovations [14].
Open Services Innovation does not solve the difficulties that hospitals have to innovate, since this approach is difficult and complex to implement in the day-to-day of a hospital, where the main focus is to
provide relief to patients. Furthermore, Open Innovation can reveal information not intended for sharing
[14].

4.4. Lean Startup
Lean Startup comes from Lean Thinking, which was a management approach famously applied in Toyota's factory production system. Lean Startup enables an organization to make changes with agility and
is a method for developing businesses and products, which was first proposed in 2011 by Eric Ries [27].
According to Eric Ries, Lean Startup is a “new approach being adopted across the globe, changing the
way companies are built and new products are launched” [27].
As reported by Eric Ries, Lean Startup has the following principles [27]:


Entrepreneurs are everywhere: The concept of entrepreneurship includes anyone who works
in a startup.



Entrepreneurship is management: A startup has a context of extreme uncertainty, so a new
kind of management specifically oriented to that context is required.
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Validated learning: Validated learning is a rigorous method that demonstrates progress, which
takes into account empirical data collected from customers. Validated learning also helps organizations in growing with sustainability, by learning what customers really want, not what they
say they want. This learning can be validated scientifically through frequent experiments with
customers, which allow entrepreneurs to test each element of their vision.



Build-Measure-Learn: The main activity of a startup is to turn ideas into products, measure
how customers respond, and then learn whether to pivot the original strategy or persevere. A
pivot is a major change that tests a new fundamental hypothesis about the product, service or
business model.



Innovation accounting: To improve entrepreneurial outcomes and hold innovators accountable, it is important to focus on how to measure progress, how to set up milestones, and how to
prioritize work. Innovation accounting allows to determine if the product development efforts are
making progresses and discover if validated learning is being achieved.

The Build-Measure-Learn feedback loop of Lean Startup is represented in Figure 7.

Figure 7 - Build-Measure-Learn feedback loop of Lean Startup (adapted from [27])

First of all it is important to enter the Build phase with a minimum viable product (MVP), sooner as
possible. Eric Ries defines MVP as “the version of the product that enables a full turn of the BuildMeasure-Learn loop with a minimum amount of effort and the least amount of development time” [27].
The goal of the MVP is to test fundamental business hypotheses, beginning the process of learning, so
any additional effort beyond what was necessary to start learning is waste.
After entering the Measure phase, the biggest challenge is determine if the product development efforts
are leading to real progress. The method recommended by Eric Ries is innovation accounting, which is
defined as “a quantitative approach that allows us to see whether our engine-tuning efforts are bearing
fruit” [27].
In the Learn phase, it is important to focus on validated learning, in order to learn where and when to
invest and avoid wasting resources and time [27].
Eric Ries recommends that before new products can be sold successfully to customers, they should be
sold to early adopters. Early adopters are defined as a special breed of customer that accept and prefer
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an 80 percent solution, because what they really care about is being the first to use or adopt a new
product or technology [27].
Once an organization perceives which activities and processes create value and which just waste resources, the lean techniques can start being used, in order to increase the efficiency of the activities
and processes that create value and drive out waste [27].
Nowadays, organizations continue to stimulate workers to try harder, but that is precisely the problem,
since workers are working too hard at the wrong things, and consequently the real goal of innovation is
being lost: to learn that which is currently unknown [27].
Lean Startup does not solve the difficulties that hospitals have to innovate, since it was designed for
startups and hospitals are established organizations. In addition, Lean Startup often provides little guidance on generating ideas or determining if a problem worth solving has been found [10]. Furthermore,
Lean Startup does not provide a tool to help people discuss and test a value proposition that meets
customer’s needs.

4.5. Innovation in hospitals – technological trends
Despite hospital reforms to reduce costs, the rise in disruptive technology over the years opened new
fields and allowed several healthcare innovations to occur. Advancements such as electronic health
records and e-prescribing allow a better understanding of diseases and potential new treatments [11].
Innovative medical technologies allow hospitals to manage environmental uncertainty and achieve sustainable competitiveness [28]. Healthcare innovations enables healthcare practitioners to offer cheaper,
faster and more efficient patient care.
The costs and pressures of an ageing population require a better health care. The focus cannot be only
in patients’ treatment, it is crucial to also focus in preventive care. New applications and sensors focused
on preventive care will allow to reduce costs and avoid the appearance of late stage diseases that
require complex and costly treatments.
We participated in the Healthcare Innovation Forum 4, which was organized by SPMS. In this Forum,
four technological trends were identified: The Healthcare Internet of Things (IoT), Telehealth, Natural
Language Processing (NLP) and big data analytics. We will explain each of these trends in the next subSections, since these trends will allow hospitals to deliver a better, faster and customized medical care,
improve preventive care and mobilize patients for collaborative solutions.

Available at: http://spms.min-saude.pt/blog/2015/03/19/spms-realiza-forum-inovacao-na-saude-emabril/
4
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4.5.1. The Healthcare Internet of Things (IoT)
The Internet of Things (IoT) is composed by hardware and software technology, which produces, gathers
and shares large amounts of data, in a quick, accurate and reliable manner, through connecting multiple
devices and sensors with the cloud [29]. These connected devices can also provide alerts to health
professionals, in order to ensure a faster and better response [30].
There are several examples of IoT in Healthcare, such as clothes with sensing devices, glucose monitors, any wearable technology device (sleep sensors, smart glasses, smart watches, etc.) and pulse
oximeters.
The emergence of the IoT is crucial for four reasons [29]:
1. Advances in sensors technology allows patients and health professionals to diagnose, monitor
and store patient data (such as heart rate and blood pressure, as well as levels of glucose or
oxygen saturation in the blood), which can be used in preventive care.
2. Due to the fact that devices store data on their own, the risk of human errors in entering data
and any other complication is reduced.
3. IoT increases the availability and quality of care, through constant monitoring, and allows a
radically cost reduction, by replacing the process of having a health professional that checks
the patient's vital signs regularly.
4. The patient will take control and participate more in his own treatment.
There are clearly some risks involved with IoT, since if a health professional can change parameters
remotely, a criminal or a terrorist can also do it. On the other hand, if for some reason a failure occurs
in a device, severe consequences may occur for patients.

4.5.2. Telehealth
Telehealth is the delivery of healthcare services to remote locations, giving patients the tools to manage
their health, increasing access to care in rural areas, and enabling specialists to take action in real time
[31]. Telehealth reaches all citizens, since it allows to monitor, diagnose, and sometimes even treat
patients who are in different locations than health professionals. Telehealth also provide large amounts
of data that can support health professionals making better decisions [29].
Telehealth is an expansion of telemedicine, which includes interactions between physician and patient,
education and information services that increases the quality of diagnoses and medical treatments, and
good health practices [31].
Telehealth establishes real-time communication between patients and health professionals, by using
video conferencing, telephone, emails, transmission of still images, monitoring of vital signs via sensors,
specialist consultations, in order to create a better relationship between patients and physicians. [31] In
Portugal, SPMS has developed PDS live, which is a telemedicine platform that will allow to connect two
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health professionals or patient and physician in different locations, through audio chat or video. PDS live
also allows to share documents and images.
Mobile health, also known as "mHealth", is a form of Telehealth, which uses mobile phones, personal
digital assistants (PDAs) and other wireless devices to support medical care. Mobile health solutions
use communication, information and motivation tools, such as medication reminders or tools offering
fitness medical advices, and can measure vital signs, such as heart rate, blood glucose level, blood
pressure, body temperature and brain activities [32].
In March 2015, Apple presented ResearchKit, which is an open source software framework that facilitates the creation of medical research applications by developers and researchers [33]. ResearchKit
uses iPhone's sensors and capabilities, in order to track movement, take measurements and record
data, wherever people are.
Telehealth improves patient care and patient satisfaction (there is no need to wait in long queues to see
a healthcare professional), makes healthcare more collaborative (by improving the communication between the doctor and specialists), and lowers the costs (by reducing the number of hospitalizations and
readmissions) [31].
There are clearly some risks involved with Telehealth, because the patient is not present in person.
Another challenge is to perceive how to use Telehealth in the context of the economic crisis that certain
countries face, since it involves a significant investment.

4.5.3. Natural Language Processing (NLP)
Natural language processing (NLP), also referred to as computational linguistics or “text mining”, processes and analyses unstructured textual information automatically [34]. NLP is presented in several
technologies, such as voice-mail phone trees and e-mail spam detection.
There are two NLP approaches to understand the meaning of the text: Rule-based NLP and Statistical
NLP. In Rule-based NLP a set of deterministic rules are written by a group of experts, in order to implement the mappings in the NLP components, whereas in Statistical NLP the mappings are learned by
the NLP components through processing several examples [35].
There are five main NLP applications: Machine translation (Google Translate), speech recognition (telephone voice response systems), question answering (IBM Watson), knowledge extraction (computerassisted coding of medical record data) and classification (e-mail spam filters). On the other hand, most
NLP systems include the following steps: tokenization, sentence and structure detection, part-of-speech
(POS) tagging, normalization, named entity resolution and parsing [35].
IBM Watson is an example of a NLP application and is a medical question answering system, which
extracts useful information from the text, queries multiple sources for each question and then identifies
optimal responses to clinical questions, in a faster way than the human mind [36].
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Natural language processing (NLP) can be used to reduce costs and improve the quality of the health
professionals, through a clear understanding of the diseases' origin, in order to improve the treatment,
avoid common cognitive mistakes and consider low probability but potentially severe cases [35].

4.5.4. Big Data Analytics
Big data is the capacity to analyse massive quantities of unstructured data from several different
sources, by linking data and extracting insights for making better informed decisions in an automated
way [32].
Big data in healthcare is related to large and complex electronic health data sets, which are difficult to
manage with traditional software/hardware or data management tools. A faster management of the data
is required, because there are several data types [37].
Big data includes clinical data and clinical decision support systems, such as physician’s written notes
and prescriptions, medical imaging and pharmacy; patient data in electronic patient records (EPRs);
sensor data, such as vital signs monitoring; social media posts, which includes blogs, status updates on
social networks (such as Facebook and Twitter), and web pages; and articles in medical journals [37].
Potential benefits of Big data include detecting diseases at earlier stages, which will allow to treat patients more easily and effectively; helping physicians, researchers and scientists improve patient care,
by looking for patterns and trends on a larger scale; drawing new conclusions on the relation between
the development of a certain disease and environmental factors; help in the development of better mechanisms for early detection and prevention of diseases, which will allow to save lives and reduce costs
[37].
As big data analytics becomes more popular, issues related to the patient's fundamental rights to privacy
and data protection are being raised [37].
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5. Theoretical Background
In this Section we present the theoretical background of our proposal, which will be based on the Innovator's Method.
Traditional management techniques are not enough when applied to the context of uncertainty, since
time and resources are wasted in ideas and projects that sometimes do not represent any value for the
organization [10].
Established organizations already have a familiar business model, for that reason they often fail to realize that, for an innovative product, a different business model is needed, which must include new ways
to communicate with customers [10].
Innovator’s Method is a series of experimentation cycles that manage the uncertainty of innovation and
is adapted for large organizations [10]. Innovator’s Method resolves the uncertainties around a problem
worth solving, the proposed solution and the business model to take the solution to market.
We represent the four steps of the Innovator’s Method in Figure 8 and we explain each step below [10]:

Figure 8 - Steps of the Innovator’s Method (adapted from [10])

1. Insight: Search broadly for insights about problems or needs worth solving. According to Nathan Furr and Jeff Dyer, an insight is “the ability to connect seemingly unrelated information or
ideas and put them together in new ways”. We can open new possibilities by questioning, observing and experimenting. Interviews and observations provide data, which will allow to develop customer profiles and a list of problems faced by them. Experimenting will validate the
best insights.
2. Problem: Discover the job-to-be-done by starting to explore the needs and problems of the
customers, rather than starting with solutions. This ensures that we are going after a problem
worth solving, which avoids wasting resources in a solution that nobody wants. Most managers
start with the solution first, developing a solution that no one want to buy, so the product or
service fails. For that reason, it is important to deeply understand the problem before trying to
solve it.
3. Solution: Prototype the minimum awesome product, instead of developing full-scale products.
Next, iterate on each solution, in order to develop a minimum viable prototype and eventually a
minimum awesome product. It is important that we do not discard any proposed solution too
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early. After generating several solution options, we select the most promising ideas to test with
customers. Once the critical assumptions have been made explicit, the team can design experiments and use prototypes to test the assumptions.
4. Business model: Validate the go-to-market strategy (business model), which includes validating the pricing strategy, the customer acquisition strategy and the cost structure strategy to
successfully take the solution to market.
Organizations are not very good taking advantage of ideas, because they want to avoid risk and
since few organizations provide ongoing time to generate and test ideas, Nathan Furr and Jeff Dyer
suggest to [10]:


Give time to people, in order to allow the exploration of new ideas. At first ideas may not
make sense, but if we test as many ideas as possible, the probability that some idea will
prove valuable will be higher.



Run experiments with potential customers, since quick and easy access to several types of
customer can facilitate rapid experimentation.



Obtain all the feedback from customers, through direct interaction, observation or interviews, in order to get new ideas and better understand customer’s needs and challenges.



Create external connections with universities and companies.



Provide helpful tools and an environment where employees are motivated, in order to increase employee’s participation.

There are two tests that allow us to know that we have nailed a problem worth solving [10]:
1. The cold call test. In this test, we start by identifying the hypothesized customer segments and
the job-to-be-done. Next, via phone or email, we reach out to each customer group to briefly
describe the problem, and ask advices on our theoretical prototype. Then we observe who
called/emailed back, why they called back and what they said.
2. Smoke test. In this test, we start by creating a web site, advertisement, phone number or other
channel, which will describe the problem and the theoretical solution. Several options must be
provided, such as “learn more”, “buy now”, “reserve now”, or some other call to action. If customers activate the call to action, then they demonstrate interest in the problem.
Every prototype should answer a specific question and the team should put only the justified effort into
the prototype. Since prototyping minimizes investments, accelerates the learning and tests the assumptions that can kill an idea, three types of prototype are defined [10]:


Theoretical prototype: This prototype is fast and cheap, since we express the idea as a wellstructured mental image, in which we draft the general shape of the solution.



Virtual prototype: Answers key questions and avoids the costs of developing expensive and
unwanted solutions. The objective is to start answering key questions or hypotheses about what
customers want.
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Minimum viable prototype: Helps learning crucial lessons about what customers really want.
Several MVPs can be used to test minimal features as quick as possible, in order to get multiple
points of feedback from target customers.

After having a minimum viable prototype and validating the core assumptions, we must develop a minimum awesome product, which is something that customers cannot resist, something awesome that
inspires positive emotion in customers [10].
Speed of learning is the new competitive advantage, so organizations will have to reorganize for innovation, in order to create new and better products, services and solutions [10].
Organizations all across the world are adopting the Innovator’s Method, since this method helps managers applying a set of tools, concepts and techniques that emerged from the Lean Startup approach,
such as techniques to deeply understand customer’s needs and to rapidly experiment and test prototype
solution to those needs, in order to manage innovation and ideas generation in an established organization [10].

23

24

6. Proposal
This Section is divided into two sub-Sections. Sub-Section 6.1 corresponds to the “Objectives of a Solution” step of DSRM, where we infer the solution’s objectives, taking into account the related work and
our analysis. Sub-Section 6.2 corresponds to the “Design and Development” step of DSRM, where we
present and explain our proposal to solve the identified problem.

6.1. Objectives
We propose a method to support hospitals manage innovation and validate ideas, which will make the
process of managing innovation easier and more efficient, in order to reduce costs and reduce the number of innovation projects that do not reach the end or do not create value for the organization, despite
time and money were wasted. Our proposal has the following objectives:
1. The method should be easily available to hospitals.
2. The method should support any kind of hospitals.
3. The method should be easily applicable on hospitals.

6.2. Proposed Method
By taking the research problem described in Section 3 into consideration, we propose a method to
manage innovation in hospitals, based on the Innovator’s Method. This method should be incorporated
into the organization’s processes and in the day-to-day behaviour of employees, since the process of
innovation and ideas generation will be easier and more productive [10].
As described in Section 5, Innovator’s Method has four steps. For each step of the Innovator’s Method,
we are going to achieve it with models, namely the Value Proposition Canvas and the Business Model
Canvas. In Figure 9, we illustrate the method proposed by this thesis, and we explain each step below.

Figure 9 - Method proposed by this thesis



Insight: The search for insights is normally based on an ideas management system, in order to
gather ideas and opinions from all employees, evaluate them and implement the best ones.
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Since two innovation projects were assigned to us by a public hospital, we will apply our proposed method to those projects.


Problem and Solution: To be sure we are going after a problem worth solving, we will use
Value Proposition Canvas, which allows to understand the problems and needs that customers
have and quickly clarify what is required to start building and testing the desired solution. Value
Proposition Canvas is a simple tool that is designed to create value for customers, by helping
in designing products or services that customers want or need [26].



Business Model: We will use Business Model Canvas to develop and validate the business
model. Business Model Canvas allows to describe, design, challenge, invent and pivot the
business model [25].

We chose Business Model Canvas due to the following reasons:


Business Model Canvas allows a high level of interaction between all the people involved, since
promotes participation, cooperation and imagination.



Business Model Canvas is a simple, visual and intuitive model that can be easily used by any
person.



The basic blocks of Business Model Canvas work in all sectors: profit, not-for-profit, etc.

We chose Value Proposition Canvas because it complements the Business Model Canvas. Value Proposition Canvas focus on two building blocks of Business Model Canvas, the Value Proposition and the
Customer Segment, in order to help projecting, testing and building a solution that customers want.
We consider that, by implementing a method with these characteristics, we will be able to provide hospitals with an easier and more efficient method to manage innovation, which can reduce the number of
innovation projects that do not reach the desired end (because, for example, the solution chosen by the
IT staff does not meet the physicians’ expectations) or do not create value for the hospital. By applying
our proposed method to every innovation project, we can assure that we are going after a problem worth
solving, because before implementing solutions we understand the problems and needs of the projects’
customers. If a certain innovation project does not solve any problem or need, then there is no point in
implementing it, which can reduce costs and save time for other projects. On the other hand, our proposed method is simple and easy understandable, so any person can use it without demanding significant or specialized expertise.
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7. Demonstration
This Section corresponds to the demonstration step of DSRM, in which we will demonstrate that our
proposal, described in Section 6, can be used to solve the problem described in Section 3. According
to DSRM, our demonstration will consist in an instantiation, since we will demonstrate our proposed
method in a hospital, by instantiating our artefact (the method to manage innovation) with two real innovation projects of the hospital.
We performed a field study in a hospital, in which we instantiated our proposed method in the Information
Systems department of the hospital, which is the hospital’s IT department. In a meeting with the director
of the Information Systems department, we discussed some projects till two innovation projects were
assigned, BI-Solution and ISO-20000 certification, so that we could apply our proposed method. First
we will present some information about the hospital. Next we will demonstrate our method with the BISolution project. Finally we will demonstrate our method with the ISO-20000 certification.

7.1. Hospital
This thesis proposal is generic for every hospital, although the demonstration has been performed in a
public hospital, in which we were three months working. We have chosen this hospital due to its importance in our country. Due to confidentiality problems we cannot mention the hospital’s name in this
thesis.
The hospital has nearly four thousand patients per day, six thousand and five hundred employees, forty
eight different clinical areas and more than twenty thousand persons circulate on the hospital’s facilities
per day. The hospital has several stakeholders, such as hospital administrators, board of directors, physicians, nurses, patients, service director, etc. Each clinical area, such as intensive care medicine, cardiology, pediatrics and ophthalmology, has specific protocols.
A protocol of collaboration was signed between Instituto Superior Técnico and the hospital, in order to
allow the demonstration of this thesis proposal. During the time that we were at the hospital, we were
placed in the Information Systems department, in order to develop our work. This department has thirty
six employees, which must fix and maintain three thousand and six hundred computers and more than
two thousand printers. In addition, the Information Systems department receives nearly fifty requests
per day from physicians, nurses and other hospital staff.
In the first week, we have interacted and talked with several employees of the Information Systems
department, in order to get insights and explain our proposed method.
The hospital has assigned us the BI-Solution innovation project and ISO-20000 certification, so we can
apply our thesis proposal, since the hospital plans to implement these two projects by the end of this
year.
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7.1.1. BI-Solution
The first innovation project assigned by the hospital was the BI-Solution, which is a decision support
system for the critical care. The hospital wanted to provide physicians from the Intensive Care department the BI-Solution, since Pyxis, which is the system currently in use, does not allow physicians to
obtain and work medical information in a computerized form and as a consequence several research
projects are at standstill. If the Intensive Care department achieves good results, then the BI-Solution
will be implemented in all hospital services that use Pyxis as the registry and therapeutics system.
In a meeting with the director of the Information Systems department and the chief engineer of the
Information Systems department, we started by understanding the context of the project.
Since our proposed method includes talking with people face to face, we scheduled and performed
interviews with physicians of the Intensive Care department, in order to collect information about current
problems, needs and goals and promote a better understanding and acceptance of our proposed
method. These interviews were also crucial to obtain the data, in order to fill the Value Proposition Canvas and the Business Model Canvas.
The first step of our proposed method is the Insight, which is the BI-Solution innovation project. Next we
have the Problem step, in which we filled the right side of the Value Proposition Canvas (Customer
Profile) to detect problems and needs of the physicians, in order to be sure that the hospital is going
after a problem worth solving. The third step is the Solution, in which we filled the left side of the Value
Proposition Canvas (Value Map) to understand the physicians’ goals and desired features, in order to
ensure that the solution will correspond to physicians’ expectations, creating value for the hospital. The
Value Proposition Canvas was filled in interviews with the physicians, in which we asked some of the
questions proposed by Alexander Osterwalder, such as [26]:


What are the main difficulties and challenges that physicians encounter?



What risks do physicians fear?



What would make physicians’ jobs easier?



What are physicians looking for most?

The last step of our proposed method is the Business Model, in which we developed the Business Model
for the BI-Solution project.
Through interviews with the physicians of the Intensive Care department, who are the project’s customers, we also validated some fields of the business model (Customer Segments, Channels, Customer
Relationships and Key Partners). The physicians saw the business model and confirmed the information
presented in the fields listed above. We did not validated the remaining fields of the business model due
to time constraints, in order to deliver this thesis in this semester.
We represent in Figure 10 our proposed method, adjusted to this project, and the tools used to produce
and visualize the Value Proposition Canvas and the Business Model Canvas.
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Figure 10 - Illustration of the method proposed by this thesis with BI-Solution

In order to develop the Value Proposition Canvas for this project, we used the Casefier5 application,
which allows to develop the canvas and produce a PDF document with all the information (presented in
Appendix A). The Business Model Canvas was produced using Canvanizer 6 and is presented in Figure
11 (part 1 of 2) and Figure 12 (part 2 of 2).

Figure 11 - Business Model Canvas for BI-Solution (part 1 of 2)

5
6

Available at: https://casefier.herokuapp.com/
Available at: https://canvanizer.com
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Figure 12 - Business Model Canvas for BI-Solution (part 2 of 2)

We were able to complete all steps of the Innovator’s Method with the BI-Solution project and the proposed models were successfully used and accepted by the physicians.

7.1.2. ISO-20000 Certification
The hospital provided us another project, so that we could apply our thesis proposal to more than one
project. The ISO-20000 certification was the second project assigned by the hospital, which is the international standard for IT Service Management. ISO-20000 is aligned with the ITIL model, creates culture
of continual improvement and describes several management processes, in order to improve the delivery of services to the business and customers [38]. The hospital intends to achieve ISO-20000 certification by the end of 2015, since it is becoming more demanding in the market.
We took the same approach in comparison with the BI-Solution project. We scheduled and performed
interviews with engineers of the Information Systems department, in order to present the context of our
thesis and promote a better understanding and acceptance of our proposed method. We also perceived
current problems, needs and goals, in order to fill the Value Proposition Canvas and Business Model
Canvas.
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The first step of our proposed method is the Insight, which is the ISO-20000 certification project. Next
we have the Problem step, in which we filled the right side of the Value Proposition Canvas (Customer
Profile) to detect problems, needs and necessities of the engineers from the Information Systems department, in order to be sure that the hospital is going after a problem worth solving. The third step is
the Solution, in which we filled the left side of the Value Proposition Canvas (Value Map) to understand
the engineers’ goals, in order to ensure that the project will correspond to everybody’s expectations,
creating value for the hospital. The Value Proposition Canvas was filled in interviews with engineers of
the Information Systems department.
The last step of our method is the Business Model, in which we developed the Business Model for the
ISO-20000 certification project.
Through interviews with the engineers of the Information Systems department, we also validated some
fields of the business model (Customer Segments, Channels, Customer Relationships and Key Partners). The engineers saw the business model and confirmed the information presented in the fields
listed above. We did not validated every field of the business model due to time constraints, in order to
deliver this thesis in this semester.
We represent in Figure 13 our proposed method, adjusted to this project, and the tools used to produce
and visualize the Value Proposition Canvas and the Business Model Canvas.

Figure 13 - Illustration of the method proposed by this thesis with ISO-20000 certification

The Value Proposition Canvas of this project is presented in Appendix B. The Business Model Canvas
is presented in Figure 14 (part 1 of 2) and Figure 15 (part 2 of 2).

31

Figure 14 - Business Model Canvas for ISO-20000 certification (part 1 of 2)

Figure 15 - Business Model Canvas for ISO-20000 certification (part 2 of 2)

We were able to complete all steps of the Innovator’s Method with the ISO-20000 certification and the
proposed models were successfully used and accepted by the IT staff.
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8. Evaluation
This Section corresponds to the Evaluation phase of Design Science Research Methodology (DSRM),
where we will determine if the solution proposed in Section 6 solves the problem stated in Section 3.
Evaluation is a crucial component of the research process, because the evaluation step validates the
contribution of the solution to the identified problem as well as their utility, quality and efficacy [13]. The
researcher must choose evaluation criteria and assess the artifact performance against those criteria
[39].
According to Nicolas Prat et al., Information Systems (IS) artifacts are evaluated as systems that have
five dimensions: goal, environment, structure, activity and evolution [40]. Each dimension has several
evaluation criteria, in Figure 16 we represent the hierarchy of criteria for Information Systems artifact
evaluation and the criteria chosen to evaluate our proposed method.

Figure 16 - Hierarchy of criteria for Information Systems artifact evaluation (adapted from [40])

We have chosen the goal and environment dimensions, in order to evaluate the usefulness of the proposed method. Goal efficacy criterion will confirm if the artifact produces its desired effect, which is to
achieve the goal of reducing the difficulties that hospitals have in managing innovation [40].
Environmental consistency was also chosen, since it measures the consistency of the proposed method
with people and organizations. The ease of use criterion will measure how well the proposed method is
33

used by hospital professionals. The utility criterion will measure the quality of the artifact in practical use
[40].
The evaluation criteria and the proposal objectives will be assessed by an evaluation method, which will
include:
1. Demonstration: We will evaluate our proposal through its demonstration, in which we have
demonstrated the use of the proposed method with two projects in a real hospital. We will also
consider the feedback obtained.
2. Interviews and Questionnaires: We will collect feedback and other important data about the
proposal by interacting personally with the demonstrations’ participants, in order to evaluate our
thesis proposal and identify improvements.

8.1. Demonstration
The evaluation of the demonstration has a major importance, since it provides evidence of the proposed
method’s application and essential input, which will contribute to improve our proposal.
Our proposal was demonstrated in a hospital, more specifically in the hospital’s IT department. We can
consider that our proposal was assessed and validated properly, through our demonstration, since we
were able to complete all steps of the Innovator’s Method for the two projects assigned by the hospital.
Physicians and IT staff perceived and accepted the proposed method, praising the simplicity of the Value
Proposition Canvas and Business Model Canvas, which requires no or few expertise to apply it properly.
Therefore, we can conclude that our proposed method can be used in a hospital, despite several difficulties that we had to face.
Ethical issues were raised on the first day in the hospital, since the projects assigned by the hospital
had confidential data. It took three weeks till the collaboration protocol was signed between the hospital
and Instituto Superior Técnico. Since we could not advance in our demonstration, we started to talk with
the IT staff, in order to gain their trust and explain the context of our thesis.
Initially the hospital assigned to us the BI-Solution project and the Nursery Desktop project. We had a
meeting with nurses, in order to explain our thesis and appoint a day for the interviews, in which we
would fill the Value Proposition Canvas and Business Model Canvas. The nurses have shown interest
to participate in our proposed method, but till today they did not answer our e-mails or the e-mails sent
from the director of the Information Systems department. We have waited two months, till one engineer
from the IT department said that the nurses had no free time to participate in research projects. As a
consequence, the IT department assigned us the ISO-20000 certification project, since we wanted to
demonstrate our proposed method with at least two projects of the hospital.
The BI-Solution project lasted a considerable period of time, since the director of the Intensive Care
department had an accident and for that reason he was absent from work. Once the director returned
to work, a meeting was scheduled between us and the director of the Intensive Care department, in
34

which we presented our thesis and what we intended to do. The physician was particularly interested,
since he was also a teacher, and immediately made available the necessary means, especially the
physicians’ availability to perform interviews with us, so that our thesis proposal could be applied. Our
proposed method has proved to be quick and easy to apply in a hospital.
With ISO-20000 certification, the process was quicker than BI-Solution, because we easily scheduled
and performed interviews with the IT staff, since we were all working in the same building. Once more
our proposed method has proved to be simple and easy understandable by all the persons involved in
the demonstration.
We have noted that the communication between different hospital services has serious problems, since
on the one hand it is done by e-mail, which delays several ongoing projects. On the other hand, the
hospital often has an idea or an innovation project, and then tries to implement the solution for that idea
or innovation project, not realizing the problems or needs that will be solved by the solution. As a consequence, the hospital often wastes time and money in innovation projects and ideas that do not create
any value for the organization or do not achieve the customers’ expectations.
Despite all the difficulties, we have demonstrated that our proposed method can be easily applied in a
hospital and used by hospital professionals. For each project we were able to detect the problems and
needs of the physicians and IT staff, as well as their expectations and desires, with considerable accuracy. By using our proposed method in all innovation projects, the hospital would be able to clearly
identify the actual problems and needs of each project’s customers and perceive whether it is feasible
to implement those projects.
For these reasons we consider that our research was proper evaluated and tested with our demonstration. The next sub-Section contains the evaluation conducted through interviews and questionnaires, in
which we will assess the demonstration results against the proposal’s objectives defined in Section 6.1.
We will also assess if the three evaluation criteria chosen in Section 8 were achieved.

8.2. Interviews and Questionnaires
The main objective of the interviews is to validate our research, the problem, the proposal and the results
from the demonstration.
The fastest way to learn is by talking with customers, so we can obtain qualitative information from
interviews and meetings, which allow the interviewee to give his opinion and expertise on a specific
topic [41]. The interviewer can ask questions and explore experiences [42].
Interviews can be divided into three types [43]:


Structured interviews: When the researcher has fixed questions for every interviewee. The list
of questions has a specific order and after reading each question, the researcher notes the
interviewee answer.
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Semi-structured interviews: When the researcher uses a questions and topics guide to be
covered.



Unstructured interviews: When the researcher has a predefined plan, but the control on the
interviewee’s answers is minimum.

First we tried to validate the research problem and its relevance through interviews with the following
roles: Projects director at COTEC Portugal, Professor of International Health Management and Innovation, Information Systems director and Professor in Health Innovation and Healthcare.
We also interviewed three physicians and two engineers from the IT department, who have participated
in the demonstration, in order to understand their point of view, since they work daily at the hospital. We
also discussed and validated the research in general, the research problem, the proposed method and
the results of the demonstration. By understanding the point of view of the professionals who work in
our research area, we obtained valuable inputs from those who daily work with these questions, rather
than making assumptions. For all the interviewees the method was easily understandable and the two
engineers from the IT department recognized the proposed method as being quick, simple and appropriate to a hospital.
The interviews were semi-structured and consisted in face-to-face meetings with a duration of approximately thirty minutes.
After demonstrating the proposed method and its application, we delivered a brief questionnaire to those
involved in the demonstration, so that we could evaluate our proposed method and obtain more feedback. The three physicians and two engineers from the IT department completed the questionnaire.
The questionnaire had five questions, which allowed us to evaluate the method’s utility and the achievement of the proposed objectives and evaluation criteria, in a more structured manner. The questions
were:
1. Do you consider that the proposed method can be easily used and applicable in a hospital?
2. Do you consider that the thesis proposal is generic, therefore can support any kind of hospitals?
3. Do you consider the use of this proposed method in your hospital?
4. Do you consider that by applying this method to every innovation project, the number of projects
that do not create any value for the hospital can be reduced?
5. What feature, listed below, do you consider the most important in this method?
1) To clearly understand the problems and needs before implementing solutions and ideas, in
order to reduce costs.
2) The method is simple, so can be easily used by all hospital staff.
3) The method is quick, which can help reducing the time that projects usually take until they
are implemented in a hospital.
4) The method can help facilitating the communication between the different services that are
part of the hospital.
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The first four questions were measured on a scale of one to five, in ascending order of consideration. In
our opinion, these questions address the most important topics that will allow to perform a correct evaluation of our research. We will now present the results per question:


Question 1: The answer average in this question was 4.2, because four participants answered
with 4 and one participant answered with 5. Since one of the evaluation criteria was the ease
of use, the results were very interesting and this evaluation criterion seems to have been
achieved. Our proposed method can be used by any person without demanding significant or
specialized expertise, and since one of the proposal’s objectives is that the method should be
easily applicable on hospitals, we can also conclude that this objective seems to have been
achieved, because our proposed method has been demonstrated successfully with two innovation projects assigned by a hospital.



Question 2: The answer average in this question was 3.8, since four participants answered
with 4 and 1 participant answered with 3. The interviewees noted that we could apply our
method in one of the largest hospitals in Portugal, in which the communication between the
different services is complex and time-consuming. Therefore, applying our proposed method in
a private hospital or in a smaller hospital would be easier, since those hospitals usually do not
have so many services and are more specialized. Our proposed method is generic, and since
one of the proposal’s objectives is that the method should support any kind of hospitals, we
can conclude that this objective also appears to have been achieved.



Question 3: The answer average in this question was 3.8, since four participant answered with
4 and one participant answered with 3. The participants showed some concerns about the
availability of the physicians and nurses to help filling the Value Proposition Canvas and Business Model Canvas in future projects, despite with this thesis we have proved that this method
can be used in a hospital.



Question 4: The answer average in this question was 4.0, since two participants (two physicians) answered with 5, the two engineers from the IT department answered with 3 and the
remaining physician answered with 4. This question was particularly interesting, since the physicians praised the fact that this method can help in filling the communication gaps between
them and the IT department, since several projects take longer than expected and in some
cases, the results do not correspond to physicians’ expectations. On the other hand, the two
engineers from the IT department showed some concerns about the availability of the physicians and nurses to participate in the method. With this thesis, we can confirm that physicians
are willing to help the IT department, so that physicians can receive the solutions they need
and want.



Question 5: Two participants (the two engineers from the IT department) answered with 1, two
physicians answered with 3 and the remaining physician answered with 2. The answers of the
two engineers from the IT department appears to confirm that our thesis proposal could help in
solving the research problem, by reducing the difficulties that hospitals have in innovate, in
order to reduce costs. Therefore, we can conclude that the goal efficacy evaluation criteria
appears to have been achieved. The physicians’ answers confirms that our proposed method
37

is easy to use and can reduce the time that a project takes until it is implemented in the hospital,
which confirms that the ease of use evaluation criterion is achieved. These three answers
shows that our proposed method has some utility for the organization, which also shows that
the utility for the organization evaluation criterion is achieved.
The interviews provided us feedback and important data, which helped us evaluate our thesis proposal.
Through these interviews and questionnaires, we tried to assess if the evaluation criteria and the proposal’s objectives were achieved, as well as if our research proposal solves the research problem. The
feedback obtained was positive and the evaluation criteria and the proposal’s objectives seems to have
been achieved.
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9. Conclusion
Managing innovation has always been a concern to all organizations across the world, since without
innovation any organization will be overtaken by the competition. In this thesis we focus on hospitals.
Hospitals are suffering political pressures to reduce costs and maintain their financial sustainability,
mainly due to the recent economic crisis, but on the other hand the society has growing demands for
patient care and requires improved medical units. For these reasons it became crucial to have an efficient management of innovation, but hospitals have difficulties to innovate, since several innovation
projects take longer than expected and sometimes time and money are wasted in innovation projects
that do not create any value for the organization or do not meet the customers’ expectations.
Our research was conducted in line with the guidelines defined by the Design Science Research Methodology (DSRM). Our artifact is a method to manage innovation in a hospital, based on the Innovator’s
Method, which has four steps: Insight, Problem, Solution and Business Model. We propose models,
namely the Value Proposition Canvas and the Business Model Canvas, in order to achieve the steps of
the Innovator’s Method.
We demonstrated and validated our thesis proposal in a public hospital, in which we instantiated our
proposed method with two innovation projects of the hospital. We have completed the four steps of our
proposed method for the two projects, and the proposed models were easily applied and accepted by
health professionals.
We formally evaluated the thesis proposal using an evaluation method, in which we evaluated our proposal through its demonstration and performed interviews and questionnaires with people who were
involved in the demonstration, in order to assess if the proposal’s objectives and the evaluation criteria
were achieved. We assessed our proposal’s utility and the results were satisfactory, since the interviewees considered our proposed method as being generic and easy to use, which indicates that our proposed method can be used by other hospitals.
In the next sub-Sections, we will detail our conclusions by presenting the lessons learned during this
thesis, the limitations that we have identified, how we intend to communicate our thesis and future work
that would bring extra value to this thesis.

9.1. Lessons Learned
One of the most important lessons learned is connected to the research methodology used in this thesis.
DSRM provided us guidance on how to conduct a well-structured and successful research thesis.
We believe that our thesis proposal makes the process of innovation and ideas generation easier and
more productive and can reduce the number of innovation projects that do not reach the desired end or
do not create value for the hospital. By applying our proposed method to every innovation project, we
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can assure that we are going after a problem worth solving, because before implementing solutions we
clearly understand the problems and needs of the customers. If a certain innovation project does not
solve any problem or need, then there is no point in implementing it, which can reduce costs and save
time for other projects. On the other hand, our proposed method is simple and easy understandable, so
any person can use it without demanding significant or specialized expertise.
Our proposed method can also help in filling the communication gaps between the different hospital’s
services and IT department, since the communication is mainly done by e-mail. As a consequence,
several projects take longer than expected and in some cases, the results do not correspond the expectations of the persons involved in the projects. For example, the BI-Solution project took longer than
expected, because the communication between the two service directors (IT department and Critical
Care department) was done by e-mail. This is clearly inefficient in large organizations, such as hospitals.
Our proposed method is applied face-to-face, which can reduce these communication gaps.
We observed that there is a clear effort to innovate, since hospital professionals know that innovation is
the road for success, but often they have no availability to participate in the innovation process, because
the main concern is to provide relief to patients. This was the reason given by the nurses for not participating in the demonstration of the proposed method.
We also noted that organizations have fear to participate in research thesis, even if data privacy is
ensured by official protocols. As an example, we tried to apply our proposed method in a public hospital
with private management, but the response was negative.

9.2. Limitations
Some limitations were found in this thesis research, since after developing the business model for the
two projects assigned by the hospital, we only validated some fields of the business models (Customer
Segments, Channels, Customer Relationships and Key Partners) through interviews with physicians
and IT staff, who were the customers of each project and have participated in the demonstration of the
proposed method. We did not validated the remaining fields of the business models (Key Resources,
Key Activities, Value Proposition, Revenue Streams and Cost Structure) due to time constraints, in order
to deliver this thesis in this semester.
It is also important to note that we have only performed five interviews with three physicians and two IT
engineers, who have participated in the demonstration of this thesis proposal and answered a questionnaire to evaluate our thesis proposal. We would like to perform more interviews to evaluate our thesis
proposal and deliver more questionnaires, but several persons have declined our request due to availability issues.
Another limitation of this research is due to the fact that our demonstration occurred in the same hospital,
because of time and resources limitation. The interviewees noted that we could apply our method in one
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of the largest hospitals in Portugal, in which the communication between the different services is complex and time-consuming, so applying our proposed method in a private hospital or in a smaller hospital
would be easier, since those hospitals usually do not have so many services and are more specialized.
Although our thesis proposal is generic, we cannot clearly state that our proposed method can be applied in all hospitals, since we could not demonstrate our proposed method in more than one hospital.

9.3. Communication
This is the last step of DSRM, in which the problem and its importance, as well as the developed artefact
to solve it and its contributions, are presented to the proper audience. We presented our thesis proposal
to practitioners and healthcare and innovation experts.
We performed interviews with physicians, nurses and IT staff, who have participated in the demonstration, in order to present our thesis proposal and evaluate it. These interviews were useful to assess that
the proposed artefact is valid.

9.4. Future Work
In this sub-Section we present the future work that can bring extra value to this thesis.
We consider that applying the proposed method in more hospitals would be a valuable contribution,
especially in a private hospital, in order to validate even further the method to manage innovation proposed in this thesis.
Another relevant aspect would be to study and apply an efficient form of business model validation. In
this thesis we validated only some fields of the business models through interviews, due to time and
resources constraints. On the other hand, physicians and IT staff who participated in the demonstration,
raised concerns related to some fields of the Business Model Canvas, in which they had not the
knowledge to validate them, such as the Cost Structure field.
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