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Abstract

A rapid development with many innovations has happened in recent years. Nevertheless, more
than half of all innovations fail, why it is important to understand the customers: their demand,
their needs and their benefits. Hence, the purpose of this study is to develop a value proposition
for a high technological product in rain measurement, called Ericsson Weather Data (EWD).
Since it is a technology-driven product, it is necessary to understand the potential customers to
determine the product's market potential. Therefore, semi-structured interviews have been
conducted with potential users in Sweden. The purpose has been to understand how they use
rain data, which challenges and improvement opportunities there are with current rain data and
which the most prominent value drivers are.
Our empirical findings show that most of rain data in Sweden is free and published online by
public entities. However, the current measurements are one-point measurements, which leads
to information losses. This complicates the assessment of rain damages, why there is a great
desire for increased spatial resolution. In addition, there is a need for better information
regarding local cloudbursts. We have developed a value proposition, matched to the customers’
needs. EWD measures rainfall using the existing mobile network, which is more deployed and
achieves a better spatial resolution than the traditional equipment. In addition, EWD measures
rain data with an interval of ten seconds, generating tighter (more) information about local
cloudbursts. As cloudbursts and spatial resolution were highlighted as the most important
factors, a value proposition with resonating focus has been developed, meaning that we focus
on these two factors.
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Sammanfattning

En snabb utveckling med många innovationer har skett under senare år. Trots det misslyckas
mer än hälften av alla innovationer, varför det blir allt viktigare att förstå kunderna: deras
efterfrågan, deras behov och deras nytta. Syftet med det här arbetet är att utveckla ett
värdeerbjudande för en högteknologisk produkt inom regnmätning, kallad Ericsson Weather
Data (EWD). Då det är en teknikdriven produkt, är det nödvändigt att förstå de potentiella
kunderna för att avgöra produktens marknadspotential. Därav har semi-strukturerade intervjuer
genomförts med potentiella kunder i Sverige. Syftet har varit att förstå hur de använder regn
data, vilka utmaningar och förbättringsmöjligheter de ser med nuvarande regndata och vilka de
främsta värdedrivarna är.
Våra empiriska resultat visar att majoriteten av den data som används i Sverige är gratis och
publiceras online av statliga myndigheter. Dock, är nuvarande mätningar enpunktsmätningar,
vilket leder till att information går förlorad. Detta bidrar till svårbedömliga skadevalideringar,
varför det råder en stor önskan om en ökad geografisk täckning. Dessutom finns ett behov av
bättre information om lokala skyfall. Vi har utvecklat ett erbjudande, utifrån kundernas behov.
EWD mäter regn med hjälp av det befintliga mobila nätverket, som är mer utspritt och uppnår
därav en bättre geografisk täckning än den traditionella utrustningen. Dessutom mäter EWD
regndata med ett intervall på tio sekunder, vilket genererar tätare (mer) information om lokal
skyfall. Eftersom skyfall och geografisk täckning lyfts fram som de viktigaste faktorerna, har
ett värdeerbjudande med resonating focus utvecklats, vilket innebär att vi fokuserar på dessa
två parametrar.

Nyckelord

värdeerbjudande, kundvärdeerbjudande, värdeerbjudande-canvas, kundvärde,
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1 Introduction
This chapter provides an insight into the background and the importance of this study. The aim
is to familiarize the reader with the foundation of the research problem in a broader
perspective. Further, the purpose and the research questions are presented to illustrate what is
to be achieved. Lastly, the limitations and delimitations are presented to finalize the framework
of this study.

1.1 Background
The globalization has contributed to an intensified competitive pressure, why the importance
of continuous growth and a strong competitive position has increased. Cantarello et al. (2012)
argue that a company's competitiveness is reflected by how well the existing internal knowledge
is balanced with new market possibilities as defined by customer demand. This is achieved
through the company’s innovating activities. Thus, innovations have gained an increasingly
important role in improving the competitive position of a company (Cantarello et al., 2012;
Petrick, 2002; Sosna et al., 2010; von den Eichen et al., 2015). However, high failure rates,
between 50% to 90%, have been reported for innovations (Heidenreich & Spieth, 2013). The
diffusion of an innovation is a difficult process, which can take years due to its complex nature
(Rogers, 1995).
Commercialization is believed to be the most critical phase, where most innovations fail to
progress (Chiesa & Frattini, 2011). In fact, most innovations are never even commercialized,
and 40-50% of the innovations that do progress, eventually fail (Kline & Rosenberg, 2009).
According to von den Eichen et al. (2015, p. 30) “innovations are meaningless without a
corresponding business model”. Furthermore, Frankenberger et al. (2013, p. 250) argue that a
company’s performance is explained by their way of “doing business as a whole”. In other
words, business models are necessary for the commercialization of new products and services.
Thus, business model development is important in the company’s endeavor to achieve superior
performance (Frankenberger et al., 2013). As more companies have begun to realize the
importance of business model development, they have also realized how difficult it is to
implement new business models in the organizations and many have failed with their efforts
(von den Eichen et al., 2015). To complicate this further, there is little consensus on how
business model development is done. However, a company can only derive revenue from an
innovation once it has developed a business model that can utilize the value that the product
has with its end users.
Lindgardt et al. (2009) argues that a business model is constituted by two parts: a value
proposition and an operating model. The value proposition captures product offering and can
be divided into three subparts: target segment, product or service offering and revenue model.
The operating model, on the other hand, describes how the offering should be delivered in a
1

profitable way and includes value chain, cost model and organization. However, there is no
generally accepted definition of a business model, but most of the existing definitions agree that
the purpose of a value proposition is value creation and value capturing for all involved parties
(Zott & Amit, 2010). Simplified, the actual value captured by the firm depends on the revenue
model (Zott & Amit, 2010), while the customer value is reflected by how well the product
attributes satisfy customer needs (Lindic & Marques da Silva, 2011).
Lindic and Marques da Silva (2011) argue that value creation is critical for business success.
Here, it is referred to the value the product entails from a customer perspective, which is often
defined as the difference between perceived benefits and perceived costs. In order to utilize the
customer satisfaction, the customers’ needs, and preferences need to be understood. An in-depth
knowledge about the customers’ preferences, enables a more effective customer targeting,
which focuses on their most prominent needs (Osterwalder et al., 2014). More specifically, the
company can demonstrate this by developing an offer, which is adjusted to the customers’
needs. How this offer is differentiated from the current competitors is captured by the
company’s value proposition (Lindic & Marques da Silva, 2011). The effectiveness of the value
proposition design is directly reflected on the business model profitability (Osterwalder et al.,
2014). The value proposition further generates an understanding of why customers choose
specific products over others, as well as it defines “exactly what the organisation intends to
provide to the customer’s life”’ (Lindic & Marques da Silva, 2011, p. 1695). In other words,
the customers buy the benefits a product provides, rather than the product itself. Since the
decision about the purchase is the customers’, the understanding of their viewpoint is crucial.
In combination with the increased global competition and availability, customer value
proposition development gains even more importance.

1.2 The Commissioner
The commissioner is Ericsson, an international company within the Information and
Communication Technology (ICT) sector. The fact that 40% of the total mobile traffic in the
world is conducted through their equipment, makes them one of the leading actors. Their focus
lays on creating game-changing and user-friendly technology and services that enable complete
connectivity. The working manners in the department we have worked closest with, are inspired
by the so called lean-startup method, in which the philosophy is to iteratively develop
prototypes of products and business models thereafter. This is enabled by a close cooperation
with customers, users and partners, which elicits learning and understanding of the market’s
needs. Thus, this department investigates opportunities and develops innovations outside the
traditional scope of the company. Ericsson Weather Data (EWD) is one of these.

1.3 Problematization
An innovation can only contribute to an increasing revenue if the company captures the value
correctly. To achieve this, an understanding of the customers’ viewpoint must be obtained to
identify what customers truly value. A common misinterpretation is that value proposition is
seen as the customer offering, rather than the features customers truly value and many managers
2

design their value proposition without greater regard for the customers and competitors (Lindic
& Marques da Silva, 2011). Due to this, the advantages can be miscalculated or non-existing.
Thus, an understanding of the market’s needs lays the foundation for a successful product. Until
now, the development of the EWD solution has been operationalized through research,
development and production. Nevertheless, the product has yet to be commercialized and value
proposition development is a key element that will determine the viability of the product.
This study originates from the above described challenge of value proposition development. To
capture the complexity of the matter, a real case will be observed with the aim of presenting
which value proposition should be created with respect to different customers. More
specifically, the case at hand regards a recent technological innovation that has yet to be
commercialized. The innovation is bottom-up driven and since it is a technology- rather than
demand driven innovation, it becomes more important to understand how the solution creates
value for the customers and how it satisfies certain customers’ needs.

1.4 Purpose
The purpose of this project is to investigate and show how to design a value proposition, which
will elicit the greatest uptake of EWD in Sweden. This study should generate an understanding
of value proposition development and value creation. More specifically, the commissioner has
expressed a desire to develop a business model that will act as the starting point and role model
for other innovations in the future and our value proposition provides the basis for this.

1.5 Research questions
In order to successfully introduce the innovation to the market, it is necessary to understand the
potential customers. Collecting information about the market’s needs and hence engaging with
end users will generate an understanding of how to develop successful value propositions driven
by customer value. The main research question (RQ1) that we aim to answer with the help of
the three sub questions (SQ1-SQ3) is presented below. Understanding and answering the sub
questions will help answering RQ1.
•

RQ1: How can a value proposition be developed and positioned for a high
technology innovation, using EWD as an example?
o SQ1: How do different end users use rain data?
o SQ2: Which challenges and improvement opportunities are there with current
rain data?
o SQ3: Which are the most prominent value drivers?

1.6 Delimitations and Limitations
The delimitations of the study describe the intended choices that have been made to restrict the
field of study. We have chosen to focus on value proposition and hence excluded the remaining
3

dimensions in a company’s business model. A tighter focus enables us to conduct a more
concentrated analysis, based on a combination of various theoretical perspectives regarding
value creation and value proposition. We have further restricted the value proposition
development to the Swedish market, due to geographical limitations regarding customer contact
outside the country.
The limitations of the study affect the interpretation of the outcome. In particular, we will not
be able to validate the proposed value propositions by testing it in the market due to time
constraints. Another limitation that is out of our control is the matter of participant interest and
hence limited access to data. Moreover, there is an uncertainty regarding the degree of objective
answers as well as how the participants represent the population, which further affects the
generalizability of the study.

4

2 Method
This chapter presents the general methodology utilized in the study. It includes the subchapters
research approach and design where the appropriate foundation of the study is motivated,
followed by the research method, where the literature, data collection and analytical
methodologies are presented and motivated.

2.1 Research Approach
According to Bryman and Bell (2015) the relationship between research and theory is crucial,
since empirics are only significant when put in relation to the theoretical framework. There are
three common relationships, which are defined by the following research approaches:
deductive, inductive and abductive (Blomkvist & Hallin, 2015). The deductive approach is
based on theory and formulated hypothesis, which should either be verified or falsified through
the research. In contrast, the starting point for the inductive approach is the empirical findings.
Here, theory is used to explain empirics. Lastly, the abductive approach switches between
theory and empirics, partly to gain a greater understanding of the theory through the findings
and partly to identify which theory should be investigated based on the findings. The research
approach is chosen based on the purpose of the research that will be carried out.
The purpose of this research is to develop a value proposition proposal for a new high
technology product. A lot of research has been conducted around value creation and value
proposition, but little consensus exists around the meanings of these concepts amongst
academics as well as practitioners. Because of the vagueness of the concepts definitions, it is
expected that not all empirical observations will fit the existing theories neatly, why it is deemed
that an interaction between theoretical propositions and empirical observations will provide the
deepest understanding of the findings. We continuously shift between the literature and theory
and the empirical material we have access to, in order to gain a deeper understanding of
respective parts. Therefore, an abductive approach is preferred (Blomkvist & Hallin, 2015;
Kovács & Spens, 2005; Tavory & Timmermans, 2014).
Additionally, many researchers claim that companies design value propositions without a
foundation in how the customer perceives value (Anderson et al., 2006). Hence, our aim is for
this study to serve as an example of how drawings from prior research and theory in
combination with interaction with potential customers can be used to design a value proposition.
In other words, we aim to understand the theoretical framework through a specific case and a
new combination of theories. More specifically we aim to understand how value propositions
are developed in a real case scenario as well as how the real case affects the interpretation of
the theoretical framework. With the help of the theoretical framework, we gain an
understanding of how to develop the empirical study as well as how to analyze the results. With
this in mind, the study requires an abductive approach (Kovács & Spens, 2005).
5

2.2 Research Design
The research design is chosen to fulfill the purpose of the study, namely to develop a value
proposition for a high technology product in Sweden. This should simultaneously be translated
into a general understanding of value proposition development for similar products. Hence, the
purpose of the study is of explanatory character, where the study aims to analyze a certain
phenomenon. This is often combined with a case study research design, providing the
possibility of exploring new dimensions. Furthermore, the research is bounded to a single
product (and company), which is the main characteristic of a case study (Bryman & Bell, 2015).
For the case at hand, a case study seems to be the natural choice, since customer value is a
complex matter where little consensus exists. The case study captures the complexity of the
phenomenon in a better way than for instance surveys, experiments or studies on multiple cases
(Blomkvist & Hallin; Soy, 1997; Zainal, 2007). This is further supported by the fact that case
study research is seen as best practice whenever the aim is to obtain in-depth explanations, even
though it is still viewed as a controversial approach (Zainal, 2007). Nevertheless, it might be
argued that the study of a specific case cannot be used to draw a reliable and general conclusion
(Soy, 1997), since it investigates the certain phenomenon within a limited geographical area or
number of respondents (Zainal, 2007), but it is decided that this approach conveys a more
realistic reflection of the problematization.
Moreover, it is important to keep in mind that the case study methodology has been criticized
with means of being primitive and subjective (Blomkvist & Hallin, 2015). Hence, to minimize
subjectivity, it is important to implement a systematic data collection as well as analytical
method. In addition, case studies could include both quantitative and qualitative data, which
enables complete observation and deeper case analysis and therefore also a more accurate
explanation of “both the process and outcome of a phenomenon” (Zainal, 2007, p. 1). With this
in mind, an explanatory case study is chosen as the research, since this approach performs a
deep examination of the data in order to gain an in-depth explanation of the phenomena in the
data (Zainal, 2007), which is exactly what the aim of this study is.

2.3 Research Method
The research method should be chosen in accordance to the research question (Williams, 2007).
Harper (2012, p. 84) argues that other aspects that must be taken into consideration for the
choice of research method are: “the scientific interests of the researcher, the researcher’s
expertise in a method, and the relevance of the method to the target audience”. Summarized,
the research method describes the general approach conducted to answer the research question
and involves the data collection methods (Williams, 2007). The literature and theory collection
method in this study is performed with the purpose of gaining a deeper insight into prior
research conducted around value proposition. More specifically, the theoretical part is utilized
to design the foundation of the empirical study. The data collection methodology in this
research includes both document gathering and interviews. Lastly, the collected empirical
material is summarized and analyzed according to a thematic approach based on different
6

categories in the theoretical framework. To summarize this, the process of this study is
presented in Figure 1.
Literature and theory review
Development of
an analytical
framework

Internal &
partner
interviews

Customer
interviews

Data analysis

Figure 1: The process of this study.

2.3.1 Literature and Theory Collection
A thorough and critical literature review is an essential feature of a research project and
advances our knowledge of what has already been done (Boote & Beile, 2005; Hart, 2018;
Webster & Watson, 2002). Therefore, the literature study is conducted with the purpose of
obtaining an overview of prior research about customer value and value proposition.
Furthermore, a systematic review of relevant literature contributes to an understanding of the
strengths and weaknesses of prior research, and therefore helps identify research areas where
there is development potential (Boote & Beile, 2005). This in turn helps us position our own
study regarding existing academic knowledge. According to Shulman (1999, cited in Boote &
Beile, 2005) generativity describes our ability to build on previous research, which is crucial in
research. Therefore, without a literature review it is difficult to estimate the contribution,
regardless to its size, of a research to a certain phenomenon (Hart, 2018). Finally, a literature
review demonstrates the theory development (Webster & Watson, 2002). Creswell (2014)
further argues that a literature review has three main purposes:
1. Enlightening the reader of the results of previous studies which have been conducted in
the research area of interest.
2. Provides a greater perspective to the study and its relevance and contribution to the
literature.
3. Generates a framework, through which the importance of the study can be assessed and
established as well as it provides a benchmark for comparative analysis with prior
research.
The purpose of the literature review is to gain a deeper insight into prior research about value
proposition as well as to use the theoretical framework to design an appropriate empirical study.
More specifically, parts of different models will be picked out and merged together to form the
analytical framework we deem appropriate for this research problem. However, there is a large
width of the variety of the concepts’ definitions. Hence, we choose to include a variety of
definitions in the literature study, to provide the reader with as much insight as possible and
highlight the variety. According to Webster and Watson (2002), a literature review can be either
concept-centric or author-centric. A concept-centric approach focuses on the concepts and how
different authors have used these, while an author-centric approach summarizes the work done
by respective authors. This study uses a concept-centric approach because of the absence of
generally accepted concept definitions. Hence, it is considered appropriate to present the
different authors' definitions of the one and same concept.
7

Furthermore, the literature review should be selective, only including the relevant work, which
has previously been done in the research area of interest. Thus, the literature review should be
based on predetermined inclusion and exclusion criteria (Hart, 2018). Hence, we include
research and theory, which are often referred to by other researchers and which seem to be
accepted by a large population, although there are no generally accepted definitions. Moreover,
one specific search criteria that we apply when collecting information is timeliness, with the
aim of utilizing articles that are as up to date as possible, since the concept of customer value
represents an area in which a lot of research is continuously conducted. However, articles from
the 90’s and older are included in cases where they have been cited in several recent studies
and are hence assumed to still be relevant. Furthermore, the combination of older and more
recent articles provides an overview of the concepts’ development through time.

2.3.2 Data Collection
To conduct the research, a data collection method must be chosen (Bryman & Bell, 2015). The
five most common ways to achieve this is through: document gathering, interviews, focus
group, observations and surveys (Blomkvist & Hallin, 2015). Commonly, only one
methodology is used, but multiple can be combined depending on the research questions. The
methodology in this research includes both document gathering, interviews and a workshop. A
qualitative data collection, consisting of three phases is conducted. The first phase of the data
collection is document gathering, which is quite usual for case studies according to Blomkvist
and Hallin (2015). The document gathering consists of a review of internal documents in terms
of reports, emails, notes, presentations and other internal company documents. These are
investigated and summarized to gain a deeper understanding about the features of the product.
The aim of the second phase is to investigate the potential customer segments for the product
and is therefore a combination of document gathering, interviews and a workshop. Document
gathering is carried out to understand the starting point of the market opportunity and potential
customer segments as seen by the project team. This is combined with additional information
through interviews with external partners. As a complement to these interviews, a one-day
workshop with both internal and external stakeholders is organized. These stakeholders have
been chosen because of their involvement in the project and hence their familiarity with the
product and its technology.
The approach during these meetings is semi-structured, with a few prepared questions. The
main purpose is to “brainstorm” about potential customer and customer segments to be able to
investigate as many use cases as possible, i.e. in which business EWD can be used and for what
purpose. It is considered that a wider array of potential customers is obtained by allowing them
to freely talk about their thoughts and views on possible use cases of the product. Therefore, it
is deemed desirable to minimize the amount of interview questions and let the respondent speak
freely. However, the discussion should be relevant, why it is considered necessary to prepare
some questions to be able to keep the interviews relevant. Hence, semi-structured interviews
are an appropriate choice (Blomkvist & Hallin, 2015).
The third phase consists of interviews with potential customers. In order to answer the subquestions and gain a deeper understanding about their point of view, either Skype-meetings or
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phone-interviews are conducted, since the respondents are spread out all over the country.
When doing this, it is important to keep in mind that subjectivity might be hard to avoid, since
interviews lets the respondent as well as the interviewer to interpret freely to some extent.
Hansson (2007) claims that research should be intersubjective as well as objective, implying it
should be independent of personal opinions and assumptions. To reduce the risk of subjectivity,
it is therefore important to conduct interviews in a systematic manner. We also emphasize
asking for clarification whenever we are unsure, either by asking directly or by email in
retrospect to avoid making incorrect assumptions.
These interviews are formal and semi-structured, with concrete questions regarding the
customers value preferences and their perceptions of the product. Furthermore, they are
constructed according to the analytical framework. A semi-structured approach consists of
prepared questions but leaves room for additional questions that may arise during the
interviews. For us to analyze the results in the best possible way and make a valid conclusion,
we need to assume one and the same questions. However, a semi-structured approach allows a
more natural conversation in which the participant, to some extent, can control the arrangement
of the interview (Hedin, 2011), while the topics discussed are more specific and chosen by the
interviewer. However, the purpose is to get an insight in the respondents’ point of view and
value preferences, why some room should be left for additional questions. The questions asked
during these interviews will be probing, since it is deemed that by asking the respondents to
exemplify their answers (Blomkvist & Hallin, 2015), the greatest understanding of their point
of view is obtained.

2.3.3 Data Analysis
The collected empirical material is summarized and analyzed in relation to the different
categories in the theoretical framework. Since the chosen research design is the abductive
approach, the empirical findings and the theoretical framework are combined to gain a deeper
understanding about respective part. The first round of interviews will be used to identify the
most promising customer segments. The selection will firstly be based on customer
accessibility, and later ranked on among other things possible use cases and the appreciation of
customer interest according to the internal stakeholders. Furthermore, it is a quite specific
product with a certain customer circle, why the access to potential customers in Sweden is
limited.
When it comes to analyzing empirical data, there are generally three different ways of analyzing
qualitative empirical material, namely thematic analysis, narrative analysis and discursive
analysis (Blomkvist & Hallin, 2015). In this study, the findings from the customer interviews
are sorted and summarized according to a thematic approach. A thematic analysis is grounded
in categories for identifying e.g. similarities and differences in the empirical material. In this
study, a thematic analysis based on categories for customer segments is deemed to be the most
appropriate for sorting the interview results, due to the nature of the research question and
purpose of the study. Furthermore, the questions are analyzed according to the components in
the analytical framework within each segment.
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The purpose is to develop a value proposition for different customers and due to the variety of
segment characteristics and hence value preferences, a closer examination is performed to
investigate similarities and differences among the different respondents’ answers. If possible,
the outcomes will be consolidated into as few aggregated segments as possible, to identify the
features that produce value for the largest number of customers. According to Greener (2008,
p. 83) some of the key requirements in qualitative data analysis are development of themes,
categories or ideas from the literature or the data as well as “unitising, coding or finding units
of meaning within the data, which relate to or add to or amend the categories”.
Once an analysis of the respondents’ answers has been conducted, the outcome is mapped to
the features of the company’s product in order to produce the best combination of these two.
The result is used to analyze the three possible approaches to a customer value proposition
creation: all benefits, favorable points of difference and resonating focus. When the most
appropriate approach has been chosen, a value proposition, in which this is expressed, is
created.
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3 Literature and Theory
This section provides an insight in prior research that has been conducted with respect to the
relevant theory and concepts, to provide the reader with a summary of previous research and
relate our research to a bigger perspective. Furthermore, theories relevant for this study are
presented, as well as the analytical framework applied in this study.

3.1 Value Proposition
The term “customer value proposition” is frequently used in business markets, even though
there is a lack of consensus as to what a customer value proposition is constituted of and which
factors make it successful (Anderson et al., 2006). Although customer value proposition is
crucial for the communication of value to customers, there is yet a weak theoretical foundation
as well as implementation of the concept (Payne et al., 2017). The lack of consensus affects
both practitioners and scholars and lately it has been considered as a prioritized area of research
within the marketing field. This section will explore prior literature and theory with regards to
the definition and development of customer value proposition.

3.1.1 Definition and Evolution of the Concept
Fifield (2008, p.438) defines a value proposition as “a clear, concise series of factual statement
on what the customer can expect to be the tangible results from purchasing and consuming your
products or services”. He further argues, as well as DiVanna (2002) and Woodruff (1997), that
a value proposition has two dimensions: one external and one internal. The external value
proposition is composed by the company’s offer to the customers, how this is perceived by
them regarding their needs and the value they receive versus the value they give up. The internal
value proposition constitutes of a summary of customer targets, competitor targets and the core
strategy, which is to be used to differentiate yourself from you competitors, i.e. a firm's ability
to utilize market opportunities.
One of the most recently proposed definitions is given by Payne et al. (2017, p. 472): “A
customer value proposition [..] is a strategic tool facilitating communication of an
organization’s ability to share resources and offer a superior value package to targeted
customers”. He has developed this definition from a review on the evolution of the concept,
which originated from strategy consultants with the aim of improving the performance of
production focused companies (Bower & Garda, 1986; Lanning, 1998). Furthermore, he argues
that at this point, the customer value proposition encapsulated the benefit with corresponding
price that would be offered to customer groups at a certain cost (Lanning & Michaels, 1988).
Lanning (1998, cited in Payne et al., 2017) later broadened the definition to include the
complete view of the customer’s experiences perceived as superior, equal or inferior to
alternatives. This focus on the experiential part of the customer value proposition has later been
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supported by different authors (Molineux, 2002; Smith & Wheeler, 2002; cited in Payne et al.,
2017).
Further developments have been made in the business-to-business (B2B) and retail contexts
specifically, where different value dimensions have been distinguished. Rintamaki et al. (2007)
presents four types of customer value propositions, which are economic, functional, emotional
and symbolic (cited in Payne et al., 2017). Payne et al. (2017) criticize many of these older
definitions for being one-sided in terms of lacking customer involvement. Hence, the evolution
in the past fifteen years has included a broader stakeholder involvement as well as social,
environmental, ethical aspects and practices and innovation. These two-sided value
propositions have been demonstrated through reciprocal customer value propositions
(Ballantyne & Varey, 2006) that induce interactive relationships as well as co-created customer
value propositions (Vargo & Lusch, 2004, 2008). In this context it is crucial to understand both
the customer’s and the firm’s goals to co-create experiences and offer functional and
experiential knowledge (Payne et al., 2017). Further on, Skålén et al. (2015) emphasize the
importance of assessing the customer value proposition from the customer’s perspective.
Based on the precedent presented theoretical definitions, Payne et al. (2017) introduce three
perspectives on customer value proposition, namely supplier determined, transitional and
mutually determined. The supplier determined perspective represents the one-sided or so called
inside-out view, where the company is supposed to deliver value to the customer. The
transitional perspective corresponds to the complete view of the customer’s experiences
proposed by Lanning (1998). This perspective is similar to a value-in-use perspective, where
an understanding of the customer’s experiences and perspectives is important. Lastly, the
mutually determined perspective regards co creation of the customer value proposition, which
is particularly relevant in B2B markets. This is an outside-in perspective in the sense that the
customer value proposition considers customer benefits before during and after the user
experience. It considers mutual benefits between customers and suppliers (Payne et al., 2017).

3.1.2 Approach
Anderson et al. (2006) conducted a management-practice research to understand what a
customer value proposition is composed of, and why it attracts customers. They found that the
majority of customer value propositions had been developed without customer input and that
in order to make a customer value proposition attractive, they must be demonstrated and
documented. This can be achieved through value word equation and value calculators, which
use words and simple mathematical operators to express a product’s or services functionality
and performance with respect to the next best alternative and how this can be translated into
money. They further classified the ways in which the term “value proposition” is used by
suppliers into three categories: all benefits, favorable point of difference and resonating focus.
These classifications have later been confirmed by e.g. Hassan (2012).
When asked to construct a customer value proposition, an all benefits approach lists all the
product benefits as perceived by the supplier. It requires limited knowledge about customers
and competitors, but risks focusing on features that do not create value for target customers, i.e.
benefit assertion. The favorable points of difference approach take into consideration the
12

offerings of competitors and how our offer differs, i.e. is superior to theirs. However, the pitfall
of this approach is value presumption, meaning that we assume that favorable points of
differences as seen from our perspective, are valuable for the target customers as well. Anderson
et al. (2006) argue that the resonating focus approach should be the standard. This approach is
based on the one to two points, that provides the greatest customer value and focuses on
communicating this in a convincible way. However, this approach is time consuming, since it
requires in depth research of the customers and their value preferences.

3.1.3 Value Proposition Canvas
The concept of value proposition has its foundation in marketing and business model theory.
Osterwalder et al. (2014) presents a value proposition canvas developed originally from the
business model canvas, which is a model consisting of key elements that reflect the business
approach of a company. These elements are key partners, key activities, key resources, value
propositions, customer relationships, channels, customer segments, cost structure and revenue
streams. According to Osterwalder et al. (2014, p. XV) “the business model canvas helps you
create value for your business”, whereas “the value proposition helps you create value for your
customer”. They emphasize the importance of creating one value proposition for each different
customer segment, which explains how the elements value proposition and customer segments
are interrelated.

Figure 2: Value Proposition Canvas according to Osterwalder et al. (2014).

Osterwalder et al. (2014, p. 6) defines value proposition as “the benefits customers can expect
from your products or services”. The value proposition canvas zooms into the two key
components value proposition and customer segments, translated into value map respectively
customer profile as in Figure 2. The customer profile describes the features of the customer
segment in question, which is captured in jobs, pains and gains. Jobs describe the tasks and
problems that the customers endeavor to solve, and these jobs are typically either functional,
social, personal/emotional jobs or supporting jobs. The functional jobs concern the desired tasks
to be performed and the social jobs concern how the customers endeavor to be perceived by
others. Moreover, the personal/emotional jobs apply to the customers’ emotions and are
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expressed when customers seek to feel good or secure about themselves. The supporting jobs
concern the contexts in which the customer is consuming value, either as a buyer, co-creator or
transferrer of value.
In relation to the desired customer jobs it is crucial to map the associated pains. Pains describe
possible risks and negative consequences that may arise after a purchase of a product.
Moreover, possible restraints preventing customers from initiating a job such as finances or
time need to be understood. In order to balance the possible pains, it is important to identify the
gains as well. These typically represent the desired outcomes and benefits related to certain
jobs. Some of the gains are required or expected by the customers, in the sense that they should
meet the basic expectations. In contrast to this, some gains are desired or even unexpected.
In order to complete the customer profile and thus match the jobs, pains and gains, a value map
should be created. This should include a description of the value proposition in terms of product
and services, pain relievers and gain creators. The products and services can be either
physical/tangible products or intangible products in terms of copyrights and after sales support.
Other types of products and services to include can be digital such as online recommendations
or financial products including insurances, funds as well as the financing of the purchase in
question. Further on, the pain relievers are related to the customer pains and should include a
description of the ambition to mitigate these not only during the time the customers complete a
job, but also before and after. Lastly, gain creators should provide an understanding of how the
certain products and services elicit customer gains.
The value proposition canvas is utilized in this study, since it is one of the most cited within the
topic of value proposition and has been included in previous academic studies (Hartikka, 2015;
Leal-Ruokonen, 2013). However, the academic appropriateness of the model can be questioned
since it is partly developed in a consultancy context. In particular, the jobs to be done concept
was originally developed by several consultants and a professor. Nevertheless, the value
proposition canvas is rooted in the business model canvas, which is a widely used model by
business practitioners as well as academics and in some contexts, it is used as the standard
framework for describing business logics (Amarsy, 2015).

3.1.4 Construction of a Value Proposition in Practice
In order to understand the customers and their value preferences, Leal-Ruokonen (2013) has
performed a case study in which semi-structured interviews, through mail and physical
meetings, were conducted with existing customers to the case company. The purpose was to
create a value proposition, in which customer value experience were incorporated. The author
argues that customer value experience constitutes one of the main parts of a value proposition,
since it helps identify which activities the company should focus on. Therefore, customer value
experience should be further investigated to achieve a profitable strategic marketing activity.
The value proposition construction originates from the Value Proposition Builder Model of
Barnes, Blake and Pinder (2012) and the Value Proposition Canvas of Alex Osterwalder (2012)
and was carried out through the following seven steps.
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1. Create a customer profile to understand who the customers are.
2. Identify the service offerings of the company and their economical, functional and
emotional value with the customers.
3. Understand the value experience customers have had with the service offerings
regarding economic, functional and emotional value, i.e. understand the value from the
customer's point of view.
4. Identify the benefits the customers get from the products.
5. Create a solution to the customers’ needs.
6. Create the service value statement, a message that will be communicated both externally
and internally.
7. Choose a communication mix, i.e. how the service value statement should be
communicated to the customers.
The obtained results showed that the time saved by the services was more important to the
customers than the cost of the purchase. However, the interviews were only conducted with
existing customers, who have already created a relationship with the company. A more
objective perspective would have been obtained if the interviews were conducted with new
potential customers as well. There is a difference between attracting new customers and
retaining older ones, which is reflected in the value proposition as well.
Likewise, Hartikka (2015) has created a customer value proposition and marketing
recommendations for direct sales customers, as well as he has presented a systematic way for
building a customer value proposition. Knowledge from the value proposition canvas,
Anderson et al. (2006) value classification and best practice of identifying customer needs has
been derived to obtain the following systematic approach:
1.
2.
3.
4.

Create the customer segments the customer value proposition will be crafted for.
Identify the customer’s needs regarding products, services and solutions.
Identify the product features, benefits and differentiators.
Match the customer needs with the company’s offering.

3.2 Value Creation
3.2.1 Types of Value
Smith and Colgate (2007) propose a practical framework for customer value creation. The
framework is developed from the marketing manager’s perspective, where the focus lies on
which types of value to create and how to create them. Nevertheless, it is fundamental in aspects
of customers’ perceived value. This framework is based on previously developed customer
value concepts (e.g. Woodall’s (2003) concept) enlightening their strengths and mitigating their
weaknesses. The specific focus is on assessing categories of value, which enhance the favorable
points of difference. The customer value creation framework is constituted by four main types
of value created by the organizations towards the customers and five main sources of value
connected to central value chain processes. The four main types of value are
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functional/instrumental value, experiential/hedonic value, symbolic/expressive value and
cost/sacrifice value.
1. Functional/instrumental value illustrates the extent to which a product fulfills the need
of the customer with respect to characteristics, usability, performance and function.
According to Woodruff (1997) this can be encapsulated in three requirements, which
are:
a. appropriate, correct and accurate functions, features, characteristics or attributes,
among which examples are quality, aesthetics, customization and creativity
b. appropriate performances with focus on performance quality, reliability and
service-support outcomes
c. appropriate outcomes or consequences regarding operational and environmental
benefits, effectiveness and strategic value.
2. Experiential/hedonic value describes to what degree a product fulfills the customer
needs, with respect to experiences, feelings and emotions. In the case of B2B relations,
there is a strong focus on so called social-relational value including personal interaction,
trust and commitment development, responsiveness, bonding and relational or network
benefits.
3. Symbolic/expressive value describe the psychological attachment a customer has to the
product. Exemplified, customers can experience satisfying feelings connected to selfconcept and self-worth, in conjunction with the purchase of luxury products.
4. Cost/sacrifice value describes the endeavor to minimize the sacrifices and particularly
the transaction cost associated with not only the purchasing phase of the product, but
also the phase of ownership and use of product. This type of value corresponds to the
“Sale customer value” introduced by Woodall (2003) in his customer value framework.
In order to understand the fundamentals of value creation, it is important to understand that the
four types of values can be expressed differently in different value chain activities within
companies. The five key sources of customer values are information, products, interactions,
environment and ownership/possession transfer.
1. Information is derived in value chain activities such as advertising, brand management
and public relation.
2. Products are created in value-chain activities such as new product development, market
research, R&D.
3. Interactions between customers and organizations are emphasized in activities such as
recruitment and training, operations and service quality.
4. The buying environment is created by value-chain activities such as facilities
management, merchandising and interior design.
5. Ownership/possession transfer is related to value-chain activities such as accounting
(payment and billing), delivery and transfer of ownership such as copyright agreements,
contracts and titles.
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Figure 3: Smith and Colgate's (2007) framework for value creation.

According to Smith and Colgate (2007, p. 10) their framework, which is summarized in Figure
3, “serves as a tool for opportunity recognition and product concept specification”. It could
also be utilized with the purpose of assessing and measuring value creation strategies, which is
how it will be utilized mainly in this study. Even though it is a framework generated towards
customers in general, it can be argued that some of the categories described in the framework
are suited exclusively for B2C. Some examples are the symbolic/expressive type of value that
seems to apply to an individual rather than firm level. This claim of being oriented towards B2C
rather than B2B is further indicated by Shanker (2012) who implies that the value creation
framework needs to be adapted to the specific context. Moreover, the components symbolic
value and experiential value specifically represent values for individual end customers
(Shanker, 2012). With respect to the presented pitfalls of the framework, we need to be careful
when applying the framework in a B2B context and make sure to put more emphasis on the
relevant components. Since the framework is grounded in several theories concerning customer
value and has not been explicitly appointed towards B2C, we conclude that it still provides a
good overview capturing many relevant dimensions of value creation in a general context. As
an overview of the value creation activities has been gained, the problem can be approached
more specifically within a B2B context.

3.2.2 Value Drivers
Ulaga (2003) proposes a framework of eight value driver dimensions developed in a setting
similar to the case at hand, namely a B2B setting. Although the framework is grounded in a
manufacturer-supplier relationship, it is not restricted to that specific B2B setting. This is
further supported by Shanker (2012), who claims that the eight dimensions apply to for instance
an open source context, since most end customers of open source software are businesses.
Moreover, the framework is developed with a grounded theory approach “where theory is
derived from data” (Ulaga, 2003, p. 679), based on interviews with purchasing managers. This
approach serves as a complement to the above described frameworks that are mainly
theoretically grounded.
The eight value drivers are product quality, time-to-market, delivery, direct product costs,
service support, supplier-know-how, personal interaction and process costs summarized in
Figure 4 below.
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Figure 4: Value drivers in B2B setting according to Ulaga (2003).

These dimensions can help us assess how different customers value different aspects in supplier
relationships. The product quality is one of the most important dimensions expressed in terms
of technical performance and reliability. Thus, high product quality is a requirement and “it
becomes increasingly difficult for suppliers to differentiate themselves from competition merely
based on product quality” (Ulaga, 2003, p. 683). Time-to-market is creating high value for the
customer if the supplier can reduce the time spent on activities such as design work, prototype
development as well as product testing and validation. In the delivery dimension, value is
created by continuous delivery performance, expressed in terms of ability to deliver according
to schedule as well as to be responsive to sudden changed delivery requirements and the extent
to which right products are delivered. Further on, the direct product cost dimension is the one
dimension that manufacturers focus on the most. More specifically, the product cost is
compared to the market in terms of being below, on average or above. There is a continuous
endeavor for the manufacturer to reduce costs, which however can be constrained by high
switching costs.
The service support dimension captures the value of services in relation to the delivered product
and thus regards not only the direct product-related services, but also the ability to provide
customer information and the act of outsourcing parts of the value creation. The supplier-knowhow dimension reflects the exclusive knowledge and expertise of the supplier, affecting the
dependence of the supplier. More specifically, the supplier can continuously provide the
customer with new information on the supply market. Furthermore, the supplier constantly
improves the existing products and can support the customer in new product development.
Moreover, personal interaction can create value for the customer in those cases where benefits
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are experienced from ”improved communication, more effective and efficient problem
resolution, and a better understanding of each partner’s goals in the relationship” (Ulaga,
2003, p. 688). Lastly, the process cost dimension regards costs that are constantly reviewed and
reduced in the relationships. However, Ulaga (2003) enlightens the fact that companies struggle
with separating different types of costs, e.g. direct product costs, acquisition costs and operation
costs. Costs that are focused reduction areas are inventory costs and costs related to order
handling and incoming inspections (Ulaga, 2003).

3.2.3 Value Dimensions
Zeithaml (1988, p.14) defined perceived value as ‘the consumer's overall assessment of the
utility of a product based on perceptions of what is received and what is given’. He further
identified four dimensions of value that a large part of prior research has focused on: low price,
whatever one wants in a product, the quality that the consumer receives for the price paid and
what the consumer gets for what they give (Petrick, 2002,). Sweeney et al. (1998, cited in
Petrick, 2002) developed another multidimensional scale for value measurement, which
consists of quality, emotional response, price and social. Quality is linked to the product quality,
emotional response is the emotions a product arouses within the customers, price reflects
weather the product is sold to a reasonable price and social refers to the impact the product
purchase has on others. Through a survey where the respondents were asked to rate the received
value by certain product, Petrick (2002) developed a five-dimension scale for measuring the
perceived value of a service: behavioral price, monetary price, emotional response, quality and
reputation.
Bititci et al. (2003) aim to map how sustaining competitive advantage in collaborative systems
is created. The research is composed by two parts: theory-building and theory-testing. Prior
research and the author’s experience is used to summarize the current literature and theorybuilding. Thereafter, an in-depth case study was conducted to validate the theory. The data was
collected through semi structured interviews and workshops with the management team. The
results are an extension of Treacy and Wiersema’s (1993) value proposition and contains six
value propositions (Bititci et al., 2003): innovators, brand manager, price minimizers
simplifiers, technological integrators and socializers. These hard and soft dimensions refer to
tangible and intangible dimensions of value.
•
•
•
•
•
•

Innovators are companies that are in the lead of innovation and research and
development.
Brand managers are companies that incorporate a brand image in the product.
Price minimizers are companies that produce and/or sell their product at most
competitive prices.
Simplifiers are companies that are easy and simple to deal with.
Technological integrators are companies that provide specialist technological solutions
to their customers.
Socialisors are companies that develop interpersonal relationships with some key
customers.
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3.2.4 Value Cycle
Osterwalder and Pigneur (2003) provide a conceptual approach to modelling value
propositions. Modelling value proposition provides a deeper understanding of the customer
value offering, as well as it enables communication of the value proposition between various
stakeholders. They further argue, as well as Hassan (2012), that a research of a value proposition
should be conducted over a longer time horizon, i.e. through the whole life cycle of a value
proposition. The life cycle consists of five stages:
•

•
•
•

•

Value creation (requirements). Traditionally, the value creation has been conducted by
the marketing and research and development department, but lately, numerous firms
have chosen to create value in co-creation with its customers.
Value appropriation (acquisition). Value can be created through simplified and
improved shopping experience.
Value consumption (ownership). This value is derived from the actual use of a product.
Value renewal (ownership). Value can be renewed or added during a products
consumption. When value is used up or becomes dysfunctional, it can be necessary to
renew it. Likewise, additional value can be created through additional features.
Value transfer (retirement). When the value proposition has lost its value, a customer
can transfer the value which was acquired through the initial purchase of the product.

3.3 Customer Value
In order to develop a successful value proposition with respect to the customers’ needs and
preferences, it is crucial to understand the implications of customer value. Hence in this chapter,
the fundamentals of customer value are presented, i.e. how products and services are perceived
by customers in their own value generating processes. Nevertheless, there exists little consensus
in the literature regarding the concept of customer value, even if it has been frequently reviewed
in research for more than 30 years (Gallarza et al., 2011; Woodall, 2003). For instance, the term
customer value is not a generally accepted term in the neither academia nor business. However,
there are two meanings of “customer value”, which are most prominent. The first is the value
for the customer, as perceived or received value from customers point of view and the second
is value for the firm, as value of the customer as perceived by the firm (Smith & Colgate, 2007).
Another definition of customer value is the difference between benefits received from a product
and the cost of ownership of the product (Christopher, 1996). The ownership of the product
could include other costs besides the purchasing price, for example maintenance cost. This can
be expressed as a ratio as well, where both factors are measured in relation to competitive offers:
𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝑣𝑎𝑙𝑢𝑒 =

𝑃𝑒𝑟𝑐𝑒𝑝𝑡𝑖𝑜𝑛𝑠 𝑜𝑓 𝑏𝑒𝑛𝑒𝑓𝑖𝑡𝑠
𝑇𝑜𝑡𝑎𝑙 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑜𝑤𝑛𝑒𝑟𝑠ℎ𝑖𝑝

The aim of marketing is to increase the customer value, which can be achieved through an
increase of perceptions of benefits and/or a decrease of the total costs of an ownership. The
customer value is delivered through a value proposition, why marketers must define cost and
value in terms of “what you give” and “what you get”, respectively (Christopher, 1996, p. 58).
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Treacy and Wiersema (1993) have identified three value disciplines that enhance the customer
value: operational excellence, product leadership and customer intimacy. Operational
excellence is obtained by offering the required service cost-efficiently, product leadership is
achieved through continuous innovation and customer intimacy is maintained through longterm relationships with customers.
According to Woodall (2003, p. 2) “customer value is an ambiguous term that can be used both
to represent what the customer perceives/receives [...] and also what the customer can deliver”,
whereas in this study the former definition is used. Moreover, Woodall (2003) further
underlines the ambiguity of the term by presenting other names representing the same
definition. Among his own denomination value for customer, he presents customer value
(Anderson & Narus, 1998; Holbrook, 1994; Woodruff, 1997), customer perceived value
(Ravald & Grönroos, 1996), subjective expected value (Bolton, 1998) and customer-valued
quality to mention a few. In this study, we choose to use customer value as the denomination
of the concept, since it is of general nature and one of the most widely used.
Customer value takes into consideration what customers need and how they believe certain
products fulfill these needs. However, Woodruff (1997) found that the definitions of customer
value is quite diversified and has summarized areas of consensus and divergence. Most
definitions agree that customer value is connected to the use of a product and “something
perceived by the customers rather than objectively determined by a seller” (Woodruff, 1997,
p. 141), as well as they consider the customer benefits in relation to their costs. However, the
definitions are often based on other terms without a clear definition, such as benefit, utility, and
worth. Thus, complicating the comparison between different definitions further. “Customer
value concepts also differ as to the circumstances within which customers think about value”
(Woodruff, 1997, p. 142). Derived from the conducted empirical research, Woodruff (1997, p.
142) proposes the following customer value definition:
“Customer value is a customer's perceived preference for and evaluation of those
product attributes, attribute performances, and consequences arising from use
that facilitate (or block) achieving the customer's goals and purposes in use
situations.”
Furthermore, Holbrook (2005, p. 46, cited in Smith & Colgate, 2007, p. 8) defines customer
value as “an interactive relativistic preference and experience”. Woodall (2003, p. 2) defines
customer value as
“any demand-side, personal perception of advantage arising out of a customer’s
association with an organisation’s offering, and can occur as reduction in
sacrifice; presence of benefit (perceived as either attributes or outcomes); the
resultant of any weighted combination of sacrifice and benefit (determined and
expressed either rationally or intuitively); or an aggregation, over time, of any or
all of these”.
One reason behind the nonexistent conceptual consensus regarding customer value, might be
that the definitions are too broad and hence difficult to measure and operationalize, as claimed
by Parasuraman (1997) regarding Woodruff’s (1997) definition. Gallarza et al. (2011) means
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that the value concept is complex and multifaceted, giving rise to various meanings among
researchers, practitioners as well as consumers. Figure 5 below, summarizes the different
definitions of customer value given by the authors.
Smith & Colgate
(2007)

Christopher
(1996)

Woodall (2003,
p. 2)

Value for the customer as perceived by the customer
Value for the firm in terms of value of the customer perceived by the firm

Difference between perceptions of benefits and total cost of ownership
“Any demand-side, personal perception of advantage arising out of a
customer’s association with an organization's offering, and can occur as
reduction in sacrifice; presence of benefit[...]; the resultant of any
weighted combination of sacrifice and benefit [...]; or an aggregation,
over time, of any or all of these”.

Woodruff (1997,
p. 142)

"A customer's perceived preference for and evaluation of those product
attributes, attribute performances, and consequences arising from use
that facilitate (or block) achieving the customer's goals and purposes in
use situations.”

Holbrook (2005,
p. 46)

“An interactive relativistic preference and experience.”

Figure 5: The definition of Customer Value according to different authors.

3.3.1 Five Primary Types of Customer Value
As an attempt to conceptualize the customer value, Woodall (2003) has identified five different
forms constituting the aggregate customer value illustrated in Figure 6. This concept has been
chosen to be included in this study because it offers an overview of the different perspectives
of customer value and has been systematically developed. Woodall (2003) has developed his
framework based on 90 studies on the topic of customer value from the last 15 years published
marketing literature, increasing the validity of the constituted concept.
Net customer value describes the balance between benefits and sacrifices, implying that the
customers base their decision of whether buying the product or not, depending on benefits in
relation to sacrifices. Marketing customer value is a supplier-oriented perspective, describing
how the product attributes are perceived by customers when the company promotes the product.
Derived customer value describes the use or experience outcomes, focusing on the benefits
derived from the consumption of the product “and is presented such that independence of, or
at least prevalence over, any sense of associated sacrifice is implied” (Woodall, 2003, p. 8).
Sale customer value is the perspective where customer value is viewed as reduction in sacrifice
or low price in relation to the market. It implies that the best value is represented by the most
inexpensive alternative, implying less focus on possible increase in monetary gain. Woodall
(2003) claims that this perspective is the most recognized by customers and hence the simplest.
Simultaneously, the interpretation of Sales customer value is less affected by assessments of
use, balance of sacrifices and benefits and the nature of product attributes. The last perspective
in the customer value concept, rational customer value, illustrates the meaning of objective
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prices. It implies that the customer computes a fair price based on price benchmarking enabling
a perception of a “tolerable price band” and an assessment of the perceived benefits and
attributes of the product in question (Liljander & Strandvick, 1992, cited in Woodall, 2003).
By combining these different perspectives on customer value, we aim to obtain an aggregated
picture of the customer value and its implications. Nevertheless, the concept has been criticized
by Smith and Colgate (2007). They imply that there is an overlap between the categories since
several categories contain the same benefits. Moreover, it lacks subdimensions of value and
hence illustrative examples of benefits and sacrifices incorporated into these. Thus, they
conclude that it is a framework that is difficult to use for market strategy development and value
dimensions development. Despite the appointed criticism, they still regard it as “the most
comprehensive of previous works” (Smith & Colgate, 2007, p. 4). Hence, in our thesis it is
useful with the purpose of understanding the high level meaning of customer value and its
different perspectives.
Net
customer
value

Perceived
product
attributes

Marketing
customer
value

Balance of benefits
and sacrifices

Derived
customer
value

Use/experience
outcomes

Customer
Value

Option deteremined
primarily on price

Sales
customer
value

Rational
customer
value

Monetary difference from
objective reference point

Figure 6: Five primary customer value forms according to Woodall (2003).

3.4 Analytical Framework
With respect to the literature review and theory above, the analytical framework described in
this section is deemed appropriate for this study. This research focuses on creating an external
value proposition. Firstly, an understanding regarding the customer profile must be obtained.
This includes identifying customer segments, as well as the potential customers within these,
and the customer needs with respect to products, services and complete solutions. More
specifically, we will apply the customer profile from the value proposition canvas (Osterwalder
et al., 2014) including customer jobs, gains and pains to understand the customer requirements.
Thereafter, the company’s product needs to be viewed regarding the product features,
differentiators and benefits to assess how we can create value for the customers. For this
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purpose, the value map from the value proposition canvas including products and services, gain
creators and pain relievers will be utilized to match the customer profile.
Moreover, the value creation must be analyzed considering different types of value the company
can create for the customers. For this purpose, we will apply the value creation framework of
Smith and Colgate (2007) addressing the dimensions of functional/instrumental value as well
as the direct product costs, i.e. cost/sacrifice value. Hence, the remaining two dimensions
experiential/hedonic and the symbolic/expressive value are excluded since they are deemed to
be more applicable in a B2C setting. This framework will be completed with “the five primary
types of customer value”, which will help us identify additional perspectives on value as seen
from the customer’s point. Combined with Smith and Colgate’s (2007) framework it provides
an overview of how value is perceived by the customers. Lastly, we will apply the eight value
drivers framework by Ulaga (2003), where we will investigate which value drivers are relevant
and the most important for this particular B2B setting.
In order to create a customer value proposition, all of above must be matched in the best possible
way. The value proposition classification model developed by Anderson et al. (2006) will be
used to analyze the three possible approaches to a customer value proposition creation: all
benefits, favorable points of difference and resonating focus. When the most appropriate
approach has been chosen, a value proposition, in which this is expressed, will be created.
Figure 7 summarizes the analytical framework that will be utilized in this research.

Company Product

Customer Profile

•Features
•Differentiators
•Benefits

•Customer
segments
•Customer needs
•Customer jobs,
pains and gains

Value Creation
•Value map
•Types of value
•Value drivers

Customer Value Proposition
All benefits

Favorable points of
difference

Resonating focus

Figure 7: The analytical framework of this study.
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4 The Swedish Market for Rain
Measurements
To generate a deeper understanding for the product offering, a description of the Swedish
market and the current equipment used for rain measurement is presented. Thereafter, the
features, differentiators and benefits of the EWD solution are presented.

In this chapter, we present information regarding different rain measurement systems with
sources from websites, internal documents and the conducted customer interviews. In the case
of the customer interviews, we have chosen to entitle the persons by the initials of their names.
In Table 1, we present an extract from the customer interviews, including the respondents’
initials with corresponding role and company. These are only the respondents mentioned in this
chapter. All respondents are presented in Chapter 5.2.
Name

Company

Company role

F.Ö.

SAF

Head of Method and System Department

J.H.

STA

Administrative support in road weather systems

J.P.

Gothenburg WSS (Kretslopp och Vatten
Göteborg) - GKoV

Model specialist

P.S.

City of Malmö (CoM)

Water Strategist

S.B.

Northwestern Skåne WSS (Nordvästra
Skånes Vatten och Avlopp AB) - NSVoA

Measurement strategist

U.Ö.

MittleSweden WSS (Mittsverige Vatten
& Avfall) - MSVoA

Investigation engineer

W.J.

SMHI

Meteorologist - climatologist
Table 1: An extract of the respondents from the customer interviews.

4.1 Current Equipment
The Swedish Meteorological and Hydrological Institute (SMHI) has the main responsibility for
weather data collection in Sweden today. It is a public entity; whose main purpose is to spread
weather information to the public. Hence, their data is easily accessible and free. Besides SMHI,
there are several other stakeholders that measure rain precipitation for their organization’s
needs. The difference is that they mainly collect rain data for smaller regions where their
business operates. Water Supply and Sewage (WSS) companies (J.P., 2018; S.B., 2018; U.Ö.,
2018), different municipalities, energy companies and the Swedish Armed Forces (SAF)
(F.Ö.,2018) are some of these institutions. In addition, the Swedish Transport Administration
(STA) is another organization that has rain stations across the country (J.H., 2018). Most of
these institutions are state-owned organizations that publish their rain data for free as well. In
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fact, SMHI has initiated a partnership with municipalities so it can increase the data collection
(W.J., 2018).
Rain precipitation is currently measured with rain gauges and radar in Sweden. Besides that,
additional information from satellites can be used to complete weather information. However,
this is mainly used in developing countries, where there is a lack of sufficient weather
collection. Therefore, no further explanation will be given for that technology.
Rain gauges
The most common way to measure rain precipitation is using rain gauges, i.e. containers in
which the precipitation is collected. SMHI has currently around 750 rain gauges, STA has
approximately 800 (J.H., 2018) and SAF, WSS companies and municipalities have some of
their own (F.Ö., 2018). Lastly, there are private consultant agencies that have portable rain
gauges, which can be rented weekly (P.S., 2018). We use two type of rain gauges in Sweden
today: manual and automated ones. 120 of SMHI’s rain stations are automatic stations and the
rest are manual (SMHI, 2017a).
A manual station is constituted of an aluminum container placed in a windshield. The
precipitation is measured manually – an observer pours the liquid in a measuring glass and
reads the amount in tenths of millimeter. The precipitation is reported once or twice a day for
the last 24 or 12 hours, respectively. Due to the long time between measurements, there is a risk
for evaporation losses. To prevent this during the hot season, the container is supplied with a
small hole in the middle. The evaporation losses are reduced further by a bottom drain on the
container, that collects small amounts of rain on a smaller surface (SMHI, 2017a).
On the other hand, the automatic stations have a weighing container. The container is suspended
in two chains and has a sensor consisting of a string. An electromagnet is used to swing the
string, whose frequency varies depending on the weight of the container. By reading the
frequency the amount of precipitation in the container can be calculated. The automatic stations
report the precipitation quantity once an hour; for the last hour and for each of the four quarters
of the last hour. For many stations, this report is now supplemented with precipitation during a
five-minutes period. The most common type of an automatic rain gauge in the world is the
“tipping-bucket”. In Sweden, the gauges used by municipalities are usually tipping-buckets
(W.J., 2018), but SMHI does not use these (SMHI, 2017a). A tipping-bucket consists of a
container containing two smaller collection vessels. The precipitation is distributed alternately
to the vessels: when one vessel has collected 0.1 or 0.2 mm rain, the liquid is automatically
dropped, and the second vessel begins to fill. The precipitation intensity is measured by the
number of dips. Tipping-buckets are cheap and easy to install but can lead to large evaporation
losses in countries with a colder climate, since snow precipitation must be completely melted
to drain at each tip. Evaporation losses, on the other hand, are prevented by a thin layer of oil
film. If this is properly applied, the evaporation losses are almost negligible even if the container
is left unattended under a longer period (SMHI, 2017a).
All measurements made with rain gauges are one-point measurements. Therefore, they are
criticized for not being representative of larger areas, which it is assumed to be today (Sene,
2013). The automatic gauge network has on average one station per 3.750 km2. Furthermore,
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cloudbursts, i.e. heavy rain that causes flood and damages, are often local and can have short
duration. If they then happen between two stations, there is a lot of information lost (Ericsson,
2017). Another large source of error are measurement losses caused by the impact of the wind.
Due to this, less fluid accumulates in the container than on the ground around it. Since perfect
locations are non-existent in practice, one must settle with a not entirely homogeneous
environment. Instead, various artificial windshields have been developed (SMHI, 2017a).
However, rain gauges have a long lifetime: old variants are expected to last for at least 30 years,
whereas newer variants can last for up to 100 years (W.J., 2018).
Radar
RADAR stands for RAdio Detecting And Ranging and measures precipitation using radio
waves. The radar consists of a transmitter and a receiver. The transmitter sends out
electromagnetic waves as short pulses in a circular pattern. The radars used in Sweden have a
range of 240 - 250 kilometers (SMHI, 2017b). If the waves interfere with objects, for example
precipitation, in their path the signals are partly reflected to the radar and captured by the
receiver - like an echo. The receiver detects, amplifies and transforms the returned signals into
video format. This information is presented as reflectivity and velocity, i.e. the amount of
precipitation in an area, respectively the speed and direction of the precipitation in relation to
the radar. Hence, the location and intensity of the precipitation can be calculated (Bureau of
Meteorology).
A weather radar measures precipitation with a high time and space resolution, and the
information from several radars can be combined to cover a larger geographic area. Such a
picture is called a radar composite. The meteorological institutes in Norway, Sweden, Finland,
Estonia and Latvia are collaborating to produce more and larger radar composite. Information
from a weather radar enables a better monitoring of the spatial distribution of precipitation but
comes with several error sources as well: some errors originate in the radar, some are
atmospheric or geographical causes and there are also errors in the technical handling or
processing of data. A lot of research is done to generate as accurate pictures as possible (SMHI,
2017b). One atmospheric source of error is that the sampling occurs too high up in the
atmosphere (Ericsson, 2017). Hence, the radar might “detect precipitation that occurs higher
in the atmosphere but doesn’t reach the ground” (Bureau of Meteorology, 2018). Another
geographical source of error is that mountains, building and trees can disturb the waves and
reduce the intensity reflected to the receiver (Bureau of Meteorology, 2018).

4.2 Ericsson Weather Data
Features
EWD is a disruptive innovation, revolutionizing the current weather measurement systems
dominated by radar, weather stations and satellite. The solution is based on utilizing existing
mobile telecommunication systems around the world, in which approximately four million
microwave links serve as backhaul. The backhaul sends voice and data between nodes in the
network, based on the technology of radio waves. The utilized frequency is commonly sensitive
to different kinds of particles - raindrops - since the signal is attenuated once the particles
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interfere the signal. Thus, the rain is detected as disturbances on the microwave signals, which
eventually are quantified as rain intensity through algorithms. The fact that rain attenuates the
signals has been a widely known problem among the operators, since it has obliged them to
adjust the power of the signal accordingly. This problem has however recently been transformed
into an opportunity among researchers to derive rainfall time-series (Ericsson, 2017).
Differentiators and Benefits
The differentiators of EWD are the features that distinguish the solution from conventional
weather measurement equipment deployed on the Swedish market. First and foremost, EWD
utilizes existing telecom infrastructure, which makes it a cost-efficient solution, since no new
hardware installation is required, as compared to the existing solutions. Moreover, EWD offers
real time rain detection, since measurements are registered every ten seconds continuously
during the whole day that could be mediated to the customers with as low latency as one minute.
This enables not only a real time service of the rain data, but also aggregated historical data of
high temporal resolution, since all data is stored. It has been proven that EWD is better enabled
to “capture rapid rainfall events thanks to its higher temporal resolution” (Ericsson, 2017).
Apart from the temporal resolution, EWD offers a spatial resolution of 0.25 km2 in a city with
400 microwave links. Where there is dense link coverage, a reasonable estimation of the rainfall
between two cell towers can be achieved based on interpolation. Thus, EWD provides a spatial
coverage and local scaled resolution in densely populated areas, i.e. cities, which have the
largest deployment of microwave links, and suffer from most floods and hence damages. In
contrast to radar and satellite, EWD measures rainfall close to the ground surface and hence is
more likely to capture the actual rainfall reaching the ground. As a matter of fact, it has been
found that rainfall measured by rain gauges highly correlates with that of EWD (0.8 on average
vs 0.6 for radar) (Ericsson, 2017).
Given that EWD is a new solution, it lacks a substantial amount of historical data. Many climate
models are dependent on rain data for the last 10 - 30 years. In relation to this, EWD does not
offer forecasts. On the other hand, EWD offers more granular information than the current
equipment, which could compensate for the lack of long time series and offer new opportunities
for forecasting. A comparative summary of the characteristics of rain gauges, radars and EWD
is presented in Figure 8. Height represents how high up in the atmosphere the equipment
measures. It should be noted that the number of microwave links utilized in the EWD solution
belongs to Hi3G. Moreover, since the EWD solution is an innovation that has yet to be
commercialized, Ericsson solely utilizes Hi3G’s network in this stage. Nevertheless, the aim is
to expand the solution to other vendors’ equipment in the future. For illustrations of rain gauges,
radar and the equipment for the EWD solution, see Appendix B.
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Rain gauges

Radar

EWD

≥ 1.600

12

20.000 links *

Down to 1 min

5 – 15 min

10 s – 1 min

Space resolution

~ 2 dm2

~ 1 dm2

0.25 km2

Coverage area

~ 2 dm2

~ 250 km radius

100 – 1.000 m **

Height

~ 1.5 m

≥ 500 m

~ 30 m

Number
Time resolution

* Number of microwave links owned by Hi3G in Sweden
** The length of one microwave link

Figure 8: Technology comparison between different rain measurement equipment.
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5 Results
This chapter presents the findings from the qualitative study. First, the Swedish market as well
as the product offering are described. Thereafter, the customer segments are presented as well
as the interview answers with the potential customers. Lastly, the value proposition proposal is
presented.

5.1 Customer Segmentation
In this chapter the customer segmentation will be presented, from the identification phase and
the selection process to the final scope.

5.1.1 Customer Segment Ideation
The first round of interviews as well as the workshop, was conducted with internal stakeholders
and partners, and the purpose was to identify potential customer segments. In total, we engaged
with ten persons during these meetings. The background for the involved stakeholders with
corresponding area of knowledge and company representation is presented in Table 2, to
provide a foundation for their relevance to the matter.
Name

Company

Company role/area of expertise

N.D.

Ericsson

Business driver for EWD

D.P.

Ericsson

Technology for good program Director

Jo.H.

Ericsson

Head of microwave research

C.R.

SMHI

Development
responsible

J.O.

SMHI

R&D expert within hydrology, Head of urban hydrological risks

S.L.

SMHI

Segment Manager of Built Environment

J.P.

City of Gothenburg

WSS

N.O.

SIDA

Climate studies, developing markets

L..T.

Stockholm WSS (Stockholm
Vatten och Avfall) -SVoA

WSS

M.S.

Supporting SVoA at
Research Institute of
Sweden

WSS

manager

new

ventures,

commercially

Table 2: The respondents of interviews with internal stakeholders and partners.

The stakeholders have contributed with different perspectives on areas of usage that in many
cases have overlapped and completed each other, which has resulted in a broad picture of
different customer segments. The primary customer groups were identified to be hydrologicaland meteorological institutes (HydroMet), WSS and insurance. All potential customer segments
are presented below and a summary of these is presented in Table 3.
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•

HydroMet work with hydrological modelling and study the water flows on the surface
combined with forecasts that convert rain to water flow. J.O. (2018), claims that “real
time data is required to make good forecasts” and C.R. (2018) mentions that the rain
data can be used to validate the performance of hydrological models. J.O. (2018)
emphasizes that it is difficult to work with rain data in cities, since there is a lot of
asphalt and hard surfaces causing the water to accumulate fast on these surfaces. This
feature distinct cities from rural areas. Hence, city settings require a lot of data and the
detailed time and spatial resolution that EWD offers is needed to improve forecasts of
floods and heavy downpours, since water flows are changing every minute and it is
important that the models are updated with the most recent data. In particular, it is
important to update the hydrological models with as recent data as possible and to gain
knowledge of how much it has rained in a certain place (J.O., 2018).

•

WSS companies utilize rain data to steer the water flows in cities, calculate the inflows
to reservoirs and make dense forecasts in the cities. Historical rain data is useful for
dimensioning the storm water systems (S.L., 2018). According to J.O. (2018), the idea
of steering and optimizing flows in the water pipes is quite new, but “there are
potentially multiple cities interested in this type of forecast system”. M.S. (2018) claims
that rain is local and that the current equipment of rain stations fails to capture rain
between two points and that EWD is needed to achieve better spatial coverage.
Nevertheless, J.O. (2018) mentions that the access to rain data in cities is rather good
since the bigger cities like Stockholm, Gothenburg and Malmö have their own networks
of rain stations. On the other hand, EWD could be more useful in middle sized cities,
where rain stations are fewer and hence access to data is limited.

•

Insurance companies could utilize the data preemptively, namely to base on rainfall
forecasts provide warnings to customers so that they ahead of time can take concrete
action to prevent their buildings from rain related damages (C.R., 2018). According to
J.O. (2018), the insurance industry has shown increased interest in knowing the amount
of rainfall in different locations, since increased problems with floods and heavier
rainfalls in cities is a fact due to climate changes. M.S. (2018) concretizes the problem
by mentioning that for instance water and sewage pipes should be able to handle a
certain amount of rainfall without causing floods. Hence, historical rain data can be used
to assess post-event insurance claims, i.e. whether the city or insurance company is
responsible for paying the damages (M.S., 2018; S.L., 2018).

•

Hydropower companies could use rain data in forecasts to calculate the inflows to water
reservoirs (J.O., 2018), “since accurate rainfall information is needed to define the
available water resources in a particular location” (Ericsson, 2017). The hydropower
companies are more interested in forecasts rather than in real time rain data (M.S.,
2018). Currently, they utilize rain data from SMHI as well as from own rain stations,
but J.O. (2018) thinks this information might be insufficient. S.L. (2018) mentions that
snow is a more important factor than rainfall, since they need to be aware of the amount
of snow in the runoff areas.
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•

Construction and city planning. Rain forecasts could be useful to be able to prepare for
flooding when working at construction sites (Workshop, 2018). Moreover, “an accurate
historical record of rainfall events is also critical to improve already built infrastructure
and environments. It is, for example, used to define adequate infrastructure design
criteria (better able to withstand heavy rainfall), to refine city development plans”
(Ericsson, 2017).

•

Traffic and transportation. Rain data could be implemented to improve real-time traffic
routing and prevent accidents. A specific traffic stakeholder that could be interested is
airports and air transports (Workshop, 2018). Nevertheless, they usually have a radar
system covering the area of interest. Moreover, rain data in forecasts could be useful for
increasing the capacity of emergency services to prepare for and respond to flooding.

•

Agriculture is a sector that is dependent on rainfall. More specifically, rain data could
be incorporated into climate models to investigate changed needs for irrigation for
instance (N.O., 2018). Moreover, better rainfall information could enable a steering
system connected to the agriculture business (S.L., 2018).

•

The SAF is mentioned as a potentially interested customer (D.P., 2018; S.L., 2018). SAF
is financing part of the Swedish radar technology and runs a lot of weather related
services in military purposes, e.g. flight weather (S.L., 2018).

Segment
HydroMet

Motivation
Work with hydrological modelling and study the water flows on the
surface. Rain data is used to validate these models.

Source
J.O.
C.R.

WSS

Utilize rain data to steer the water flows in cities, calculate the
inflows to reservoirs and make dense forecasts in the cities.
Historical data is useful for dimensioning the storm water system as
well.
Based on rainfall forecasts, provide warnings to customers so they
can take concrete action to prevent their buildings from rain
related damages

S.L.
J.O.
M.S.

Hydropower
companies

Rain forecasts to calculate the inflows to water reservoirs.

J.O.
M.S.

Construction
and city
planning
Traffic and
transportation

An accurate historical record of rainfall events is also critical to
improve already built infrastructure and environments.

Internal
document

Improve real-time traffic routing and prevent accidents.

Workshop

Agriculture

Incorporate into climate models to investigate changed needs for
irrigation for instance

N.O.
S.L.

SAF

Financing part of the Swedish radar technology and runs a lot of
weather related service in military purposes.

D.P.
S.L.

Insurance
companies

Table 3: A summary of potential customer segments.
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C.R.
J.O.
M.S.
S.L.

5.1.2 Target Customer Segments
The combination of interacting with both subject matter experts and rain data users resulted in
a broad range of customer segments as presented above. We have reached out to 45 stakeholders
in total across these segments, whereas interviews have been conducted with 14 of them. No
contact has been established with neither construction companies, agriculture nor hydropower
companies, due to lack of interest in the product and hence these have been disclaimed as
potential customers to EWD. These segments have been neglected from our study and a final
narrower scope of customer segments has been compiled. The remaining segments have been
merged into four different segments based on the similarity in business settings, for the purpose
of analyzing the results across as few segments as possible. The resulting four segments are:
•
•
•
•

HydroMet
Insurance companies
WSS
Public entities

5.2 Customer Interviews
In total, interviews were conducted with 14 potential customers: three from HydroMet
respectively public entities, and four each from insurance and WSS. The answers from the
customer interviews are presented according to the customer segmentations below and the
questionnaire is posted under Appendix A. The initials of the respondents, the company they
work for and a short description of their work with rain data is presented in Table 4, to present
their relevance to the matter. A more detailed description of the respondents with corresponding
company role, the date and form of interview are presented in Appendix C.
Company
SAF

Work description
Meteorologist working with weather conditions for military
purposes.

J.H.

STA

The STA is responsible for Sweden's roads and their accessibility. J.
H. works at the Road Weather Information System (WRIS)
department.

P.S.

CoM

Works with cloudburst situations from a social disturbance
perspective.

S.L.

SMHI

Provides
services
within
meteorology,
oceanography for private and public entities

C.H.

DHI

Consultant within urban drainage where rain impact is an
important factor in the department of sewage technology.

W.J.

SMHI

Works at the unit for information and statistics with the purpose of
spreading hydrological, oceanographic and meteorological
information to the public and experts.

J.P.

KoVG

Responsible for managing the water and sewage in the
surroundings of Gothenburg. J.P. works with strategic questions
and hydraulic modelling regarding the dimensioning of different
systems.

U.Ö.

MSVoA

Works with hydraulic models and with flow and precipitation
measurements

WSS

HydroMet

Public Entities

Name
F.Ö.
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hydrology

and

Insurance

S.B.

NSVoA

Monitors storm water -, drinking water- and wastewater pipes in the
northwest of Skåne with headquarters in Helsingborg.

M.S.

Research Institutes
of Sweden (RIoS)

Supporting SVoA

D.K.

JLT Risk Solutions
(JLTRS)

Works with reinsurance (insurance to insurance companies).
Insurance companies insure themselves against ex. natural
disasters because it costs a lot.

S.N.

Söderberg &
Partner (S&P)

Legal and insurance brokers who primarily work towards
municipalities. Helps these with insurance solutions and dealing
with damages not covered by the usual insurance claims (e.g.
flood damage).

B.B.

Karlstads university
(KU)

Background in meteorology, currently researching the connection
between intensive precipitation and damage to buildings
together with an insurance company.

Ja.H.

SP Underwriting
Agency (SPUA)

Offers construction and real estate insurance with different niche
product, of which WSS insurance has been one for the last 3-4
years.

Table 4: The respondents of the customer interviews.

5.2.1 HydroMet
Customer profile
HydroMet utilizes rain data from both a hydrological and meteorological perspective. The
hydrological perspective, concerns hydrological models with rain data as input and calculations
of the water flow as output (S.L., 2018). C.H. (2018) further specifies that DHI utilizes rain
data as input in models for runoffs in pipes and the ground. More specifically, they investigate
the systems’ potential to handle a certain recurrence time of rain, as a way of supporting the
municipalities with optimizing the WSS systems (C.H., 2018). The meteorological perspective
on the other hand, is manifested in SMHI’s mission to spread rainfall information to the public,
in particular information regarding cloudbursts (W.J., 2018). Lastly, rain data is utilized in
multiple analytical purposes, e.g. climate studies, water balance calculations and forecasting
services, whereas one important area regards estimating the risk of floods (S.L., 2018).
When it comes to historical analysis of water balance studies and dimensioning of storm water
systems, historical rain data is utilized to conduct statistical analysis of occurred floods as well
as to calculate the recurrence time as forecast (C.H., 2018; S.L., 2018; W.J., 2018). Concretized,
this information could respond to the question “How do I need to dimension my systems to
handle the risks of big flows that can come with a recurrence time of X years?” (S.L., 2018).
In relation to this, DHI utilizes this information to support negotiations between municipalities
and insurance companies to assess the responsible party in events of rain related damages (C.H.,
2018). Moreover, forecasts are utilized in climate change studies for predicting future states
(S.L., 2018) as well as for predicting water supply and cloudbursts (W.J., 2018).
According to S.L. (2018) a lot of research is continuously conducted for improving the rain
gauges of SMHI. This rain information is completed with rain data from the municipalities own
stations, whose distribution varies across cities. “Big cities have 20 - 30 stations, while a small
city might have only one” (W.J., 2018). They also investigate the possibility of investing in
radar equipment, which he means will generate a better spatial resolution than current
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equipment. Furthermore, DHI retrieves historical data from SMHI when needed and receives
forecasted data every hour (C.H., 2018). In Table 5, a summary of the characteristics of the rain
data that HydroMet uses is presented.
C.H. (DHI)

S.L. (SMHI)

W.J. (SMHI)

Historical data

✔️

✔️

✔️

Real-time data

X

X

X

Forecasts

✔️

✔️

✔️

15 min

15 min

15 min

30-50 portable rain
gauges, municipalities
and SMHI

Own rain gauges (SMHI)
and municipalities

Own rain gauges (SMHI)
and municipalities

Time resolution
Source

Table 5: The characteristics of the data each respondent in HydroMet uses today.

Functional/instrumental value
When it comes to real-time rain data, it is uncommon within the industry and concrete examples
of area of usage are hard to exemplify (W.J., 2018). According to C.H. (2018) it only occurs
“in some advanced applications”. On the other hand, S.L. (2018) believes that real-time rain
data could be valuable in models, since more dense information would increase the precision
of the models. Both S.L. (2018) and C.H. (2018) mention the waste water treatment plants as a
potential application that would benefit from real time rain data, since it could incentivize how
to steer the water in events of heavy rainfalls and floods. This is not commonly exploited today,
but for instance KoVG currently has plans of implementing such a system.
According to W.J. (2018) “In most cases it is not interesting with a high time resolution, since
it rains moderately in Sweden” and “for several areas of usage, once per day is enough, but in
some extreme cases every hour or quarter would be better”. S.L. (2018) specifies this by
mentioning that SMHI do not have any need for data with shorter time delay than one hour since calculations cannot be made faster than so anyway - other than in the storm water systems.
Currently, daily rainfall is utilized in storm water modelling in cities, but data with shorter time
intervals would enable the models to be updated continuously, since calculations can be made
every 15 minutes in these systems (S.L., 2018). In like manner, C.H. (2018) expresses that in
cities DHI is interested in data with better time resolution than in rural areas where daily data
is sufficient. For instance, when it comes to the real-time rain data, it is important in order to be
able to calculate fast draining processes. A resolution of a few minutes is preferred, in worst
case five to six minutes (C.H., 2018) and in the events of cloudbursts, W.J. (2018) agrees that
a resolution of a few minutes is needed. However, the measurements from the municipalities
are varying in time resolution, depending on how heavily it rains (W.J., 2018). The improved
time resolution from one to two measurements per day to 15 minutes is highlighted as the most
prominent benefit by both C.H. (2018) and W.J. (2018). Another benefit is that SMHI has
access to long data series that count back to the 19th century, which are crucial for
climatological studies (S.L., 2018). As a matter of fact, “the information that is there is
necessary for the business of SMHI” (S.L., 2018).
All respondents agree that better spatial resolution would have positive effects on their
businesses. For instance, S.L. (2018) mentions that “more rain stations would not harm” but
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that the ongoing investigation of complementing current information with radar information is
an improvement opportunity. By either implementing 10 - 100 more rain stations or a radar, a
better coverage would be obtained to map the worst events (W.J, 2018). Nevertheless, W.J.
(2018) and C.H. (2018) criticize radar since it measures the rain up in the air and not the actual
rain falling on the ground, providing an overview and hence not detailed information. However,
more local information and better spatial coverage in cities is desired (S.L., 2018). C.H. (2018)
claims that it currently is very sparse between measurement points and that it varies between
municipalities, which is a scarcity since ”our experience is that rain can come everywhere and
very locally” (C.H., 2018) and “the chance of having a rain gauge at the exact spot where it
rains is small” (W.J., 2018). In particular, improved spatial resolution would be useful in
smaller runoff areas (C.H., 2018).
Apart from the spatial improvement, W.J. (2018) requests better data quality, which is currently
uncertain due to the dense 5 - 15 minutes data collection. Despite this, a better time resolution
is desired to be able to capture cloudbursts, which typically occur ten times a year, and the
heaviest once a year (W.J., 2018). Moreover, the fact that DHI mostly utilizes data from external
parties, creates several uncertainties. “The problem is often to get access to raw data” and hence
an area of improvement would be direct access to the data and no intermediators.
Simultaneously, rain gauges require continuous maintenance and calibrations and while SMHI
prioritize this, some municipalities “do not have high requirements on this”, which affects the
reliability of the data (C.H., 2018).
In terms of the requirements on the data there is generally no explicit specification to follow,
other than a quality specification in the case of SMHI, used to ensure the applicability of their
algorithms (S.L., 2018). In fact, W.J. (2018) doubts that SMHI could obtain high quality data
from an external partner, even though better coverage could be offered. Moreover, SMHI can
decide their own time intervals, which is another important aspect according to W.J. (2018). In
the case of DHI, they do not refer to any specific requirements other than the fact that The
World Meteorological Organization (WMO) has established guidelines concerning rain
measurements (C.H., (2018). In Table 6, a summary of the desired functionalities regarding rain
data for HydroMet is presented.
C.H. (DHI)

S.L. (SMHI)

W.J. (SMHI)

✔️

✔️

✔️

A few minutes

-

A few minutes

In case of cloudbursts

Continuosly with 1 hour
intervals

Continously with 15-60
min intervals

✔️

✔️

✔️

Desires
- Increased spatial
resolution
- Time resolution
- Delivery
Requirements
- High quality

Table 6: A summary of desired functionality regarding rain data from HydroMet.

Cost/sacrifice value
When it comes to investing in new types of data, S.L. (2018) explicitly claims that SMHI would
use additional data in areas where there currently is insufficient rain information, such as in
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smaller cities. This is further supported by W.J. (2018), who in addition expresses that it would
be needed to “fill in the gaps, have denser measurements and good quality data”. Nevertheless,
since SMHI is not the end user of the rain data, it also depends on how much the end users
would be willing to pay for new data. Similar reasoning is given by C.H. (2018), who
emphasizes that DHI will not invest in new data since “the customers own the stations” and
DHI only works as consultants on behalf of the customers, who are the ones governing the
equipment. In the case of SMHI, a new system should generate cost savings compared to rain
stations since these require a lot of maintenance (W.J., 2018). Data inspection requires a lot of
time, which contributes to higher costs and delays in data delivery.
The price and quality are described to be the most important factors for all respondents. “We
cannot pay whatever for additional data, but quality is more important than the price” (S.L.,
2018). W.J. (2018) argues that the price is important and SMHI themselves hence must see their
value of investing in new data, since there is a lot of interest from multiple directions. According
to C.H. (2018) “you think a lot about the price, but the data must be of high quality also” and
operation costs are important as well. Nevertheless, in the end DHI has a mission from the
municipalities, which are the ones who should pay for the data.
Since SMHI’s primary responsibility is to provide the public and other entities with daily
weather information, they prefer access to the data continuously all year round. Similarly, C.H.
(2018) argues that the more collected data (in terms of historical data older than ten years), the
better statistics can be computed. However, the responsibility of data collection lies with the
municipalities, and DHI can in some cases be connected to a network enabling data to be
delivered quickly.
Value drivers
In Table 7 the important value drivers identified for HydroMet are presented.
C.H. (DHI)

S.L. (SMHI)

W.J. (SMHI)

Product quality

✔️

✔️

✔️

Time-to-market

-

-

?

Direct product costs

✔️

✔️

✔️

Service support

-

-

?

Supplier know how

-️

-

?

Delivery

-

-

✔️

Personal interaction

-

-

?

Process costs

✔️

-

?

X: Less important,

/: Important,

✔️: Highly important,

?: Don’t know,

- : No answer

Table 7: Value drivers according to HydroMet.

5.2.2 Insurance
Customer profile
One of the crucial parts of the insurance industry is risk assessment of different events. JLTRS
mainly works with disaster models specifically designed for the insurance industry (D.K.,
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2018), while B.B. (2018) is currently investigating the relationship between intensive
precipitation and damages. S&P and SPUA addresses different municipalities, and their so
called “WSS-insurance” (VA-insurance) is a liability insurance for precipitation damages. The
municipalities are only liable if the WSS system is unable to handle up to a ten-year rain. If this
is the case, the insurance is liable to the municipalities (Ja.H, 2018; S.N, 2018).
In common, data is used primarily in connection with flood damage. Even though the purpose
of the data varies to some degree among the respondents, it can generally be said that there are
two main use cases for rain data in the insurance industry at the moment.
1. Building of various models that use rain data as input and helps optimize the risk
assessment. The purpose may be to dimension cloudburst with different recurrence
times (D.K., 2018), calculate the correlation between rain intensity and flood damage
(B.B., 2018) or to develop premium tariffs (Ja.H., 2018).
2. Calibration of the damage curves. All models produced are statistical and illustrate how
different rain intensities should affect the society. However, the reality may differ from
the models, why it's important to validate the models. In this case, real rain data is used
as input and the models output is compared to real outcome of the rain.
Damage validation and model calibration is done with historical data. The primary source is
SMHI, but additional data can be provided by the municipalities if necessary (S.N., 2018; J.H.,
2018). Data from the municipalities is used in conjunction with precipitation damages. The key
is to determine the size of the rain (relative to a ten-years rain) and to achieve this, many
different measurement points are needed (Ja.H., 2018). SMHI measures every 15 minutes at the
most detailed stations and D. K. (2018) states that "for the needs of insurance, these are solely
resolved in time", while B.B. (2018) believes that "closer data would always be good". S.N.
(2018), on the other hand, means that they only need (and receive) such data in conjunction
with flood damage that they assist their customers with. At present, approximately 1.000 such
damages occur every year. The characteristics of the current rain data are presented in Table 8.
B.B. (KU)

D.K. (JLTRS)

Ja.H. (SPUA)

S.N. (S&P)

Historical data

✔️

✔️

✔️

✔️

Real-time data

X

X

X

X

Forecasts

X

X

X

X

15 min

15 min

15 min

15 min

SMHI

SMHI

SMHI and
municipalities

SMHI and
municipality

Time resolution
Source

Table 8: The characteristics of the data each respondent in insurance uses today.

Functional/instrumental value
Even though the data has its flaws, there is still a lot of data, which can be utilized for model
construction. B.B. (2018) highlights the availability of long time series of data, for all time
points without larger gaps. Long time series of data are necessary to build statistically good
models. Compared to other countries, Sweden has quite good coverage of rain data, which could
be used to compare cloudburst between different years to get an idea of the cost for respective
cloudburst (D.K., 2018).
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All respondents argue that the biggest scarcity is geographical coverage, especially in urban
environments. "It's important to have good measurement stations in the urban environment,
because that is where floods occur" (B.B., 2018). This problem is primarily prominent in
medium to smaller cities - large cities are often constructed in a certain way that can handle
precipitation better (S.N., 2018). The current information is based on one-point values, which
is difficult to work with since a lot of information is lost (D.K., 2018; Ja.H., 2018). Rain is a
local phenomenon, and "damage occurs very rarely in the place you think" (S.N., 2018), why
"you will be lucky if you manage to catch the cloudburst" (D.K., 2018). Hence, it is difficult to
build damage curves and it is "impossible to validate today [...] more of a guess" (S.N., 2018).
Therefore, better geographic coverage is desirable since it can contribute to an improved
comprehensive image even if the cloudburst itself is local. According to S.N. (2018) another
challenge is that it is difficult to buy/invest in products/solutions that require an additional cost.
The municipalities’ attitude is that “we will handle it when it happens” and then hope it does
not happen.
At present, there is no access to forecasts, but all agree that there is great development potential
for precipitation forecasts. “Precipitation is difficult to forecast" (B.B., 2018), why today's
forecasts are inadequate and unreliable. According to D.K. (2018), there are many in the
industry who would like to see more models, such as cloudburst models, which are non-existent
in Sweden today. S.N. (2018) also believes that these could be used to get preventive warnings.
"Damage adjustment takes 2-4 years before it is completed. [We] could have saved many man
hours if we had access to fast and reliable data" (S.N., 2018). By forecasting major floods,
there is a possibility of damage reduction. To achieve this, however, forecasts should be
received a couple of hours before the event to be able to take concrete action. 12 - 24 hours of
warning would be perfect (S.N., 2018). However, the insurer cannot act themselves, but can
claim municipalities: “To sign insurance you must have implemented such a type of
warning/prevention system” (Ja.H., 2018).
Real-time data is difficult for insurers to work with because no actions can be taken when it's
already raining. Furthermore, insurer do not work preemptively (Ja.H., 2018). "If you know how
much it’s raining you can quickly assess the damage being done, but it's not so preventive
though" (D.K., 2018). Likewise, Ja.H. (2018) argues that real-time data is only of interest in
case of damage, since you can directly identify who large the rain is. Moreover, he argues that
in conjunction with damage, the time is important: “want to know the exact time”. Lastly, S.N.
(2018) argues that real-time data is only useful to distinguish between when a cloudburst ends,
and another begins. In Table 9, a summary of the desired functionalities of rain data for
insurance is presented.

39

B.B. (KU)

D.K. (JLTRS)

Ja.H. (SPUA)

S.N. (S&P)

✔️

✔️

✔️

✔️

✔️

✔️

✔️

✔️

In case of
cloudburst

Continuously
with one hour
and 15 min
interval

In case of
cloudburst

In case of
cloudburst

✔️

✔️

✔️

✔️

Desire
- Increased
resolution

spatial

- Forecasts
- Time resolution
- Delivery

A few minues

Requirements
- High quality

Table 9: A summary of desired functionality regarding rain data from insurance.

Cost/sacrifice value
All respondents agree that additional rain data may be of value to the insurance industry and is
needed to some extent. The greatest potential lies in data that can be used for damage prevention
purposes, i.e. in forecasts. In addition, JLTRS would be interested in investing in data that has
better geographical coverage. "The time [with which data is measured] is not very important.
The denser in time the measurements are, the better estimate of the real rain fall you get [...]
but geographic coverage is the most important thing" (D.K., 2018). Furthermore, the quality of
data is of great importance, that is, that the measurements performed are correct. B.B. (2018)
wants quality assured data, according to WMO's recommendations and Ja.H. (2018) argues that
the data must be reliable enough so that it can be used in court.
From a general perspective, "insurers have no shortage of money. Apart from the banks, they
are the least sensitive in our society, [...] the key here is to get them to understand the
importance of data" (S.N., 2018). "If there is a clear area of use, you are prepared to pay [for
it]" (D.K., 2018). Insurers would prefer a continuous subscription and pay an additional cost
per amount of data to get more detailed data in case of flood damages, for example after a
cloudburst has occurred. Moreover, it is important to have access to data all year long, but few
insurance companies have time to analyze data daily. The interest lays in cloudbursts.
Therefore, insurers wish for a database (for example a website) where all the data is stored, but
you choose which data is of interest for you and download it yourself (D.K., 2018; S.N., 2018).
However, the goal would be good warnings, which could be used for damage prevention and
risk assessment.
Value drivers
In Table 10 the important value drivers identified for insurance are presented.
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B.B. (KU)

D.K. (JLTRS)

Ja.H. (SPUA)

S.N. (S&P)

Product quality

✔️

✔️

✔️

✔️

Time-to-market

-

✔️

/

/

Direct product costs

X

/

X

?

Service support

-

X

/

X

Supplier know how

-️

/

✔️

X

Delivery

-

✔️

✔️

✔️

Personal interaction

-

X

/

X

X

?

Process costs
X: Less important,

✔️

/: Important,

✔️: Highly important,

?: Don’t know,

-: Hasn’t answered

Table 10: Value drivers according to insurance.

5.2.3 WSS
Customer profile
The WSS industry utilize rain data to control, calculate and predict the water flow in the cities’
water pipe systems as well as to analyze flooding in retrospect. In particular, they need to have
access to historical rain data in the events of cloudbursts as well as predictions of future rainfall
to assess the impact of floods specifically (S.B., 2018). J.P. (2018), M.S. (2018) and U.Ö.
(2018) mention that rain data is often used indirectly to verify and calibrate models that describe
the flow in the pipes. According to S.B. (2018) “there are no requirements that pipes should
be able to handle cloudbursts” and according to J.P. (2018): “we have a duty that the pipes
should handle certain types of rain” and hence local rain information is valuable for validating
whether the city is liable for flood damages (J.P, 2018; L.T., 2018; S.B., 2018). According to
M.S. (2018) the city needs to guarantee that it does not flood more than once per ten years (more
recently once per 30 years) and this is supported by statistical models used for dimensioning
the pipes.
Historical data is the most widely used data by all the respondents, to model for instance tenyears rain built on rain statistics (U.Ö., 2018). In the case of KoVG, their traditional way of
working is to utilize solely historical data, to calibrate the models in retrospect (J.P., 2018).
Moreover, for SVoA aggregated historical data is interesting for both floods validating and
model improvement by assessing whether the rain intensity exceeds the amount the pipes have
been dimensioned for (L.T., 2018). On the other hand, they currently utilize weather data from
portable stations that are exploited typically during summer, which means that they lack an
aggregate historical picture of the rainfall.
Moreover, forecasts are useful for steering the pumps in the systems, which however is poorly
utilized at present (S.B., 2018; J.P., 2018). According to J.P. (2018): “There is no reason to use
real-time nor forecasted rain if the system cannot be impacted in any way”. However, further
on he mentions that they have the possibility to empty water ahead of time, which is considered
as valuable by both U.Ö. (2018) and S.B. (2018): “In general we want to steer the water pumps
in the pipes a little better, for instance by emptying the water in the system if heavy rainfall is
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expected in 12 hours” (S.B., 2018). Even though U.Ö. (2018) agrees on the value of steering
the water pumps manually, he mentions that they currently do not have the possibility to do so.
Rain data is currently derived from own equipment as well as external suppliers’ such as free
forecasts from YR (S.B., 2018) and daily precipitation from SMHI (U.Ö., 2018; S.B., 2018;
M.S, 2018). Apart from that, NSVoA operate on 40 - 45 stations in a total of six municipalities.
“Rain is very local and the recommendations of SMHI themselves is two kilometers between
each rain station” (S.B., 2018). U.Ö. mentions that MSVoA has three installed rain gauges and
four - five portable ones, which however are not operated during winter. In like manner, KoVG
has around ten installed rain gauges, which according to J.P. (2018) “perform very well when
they are operating” as well as portable ones. It appears that the system of rain gauges is
sensitive to disturbances. In Table 11, a summary of the characteristics of rain data within WSS
is presented.
J.P. (KoVG)

M.S. (RioS)

S.B. (NSVoA)

U.Ö. (MSVoA)

Historical data

✔️

✔️

✔️

✔️

Real-time data

X

✔️

✔️

X

Forecasts

X

X

✔️

X

15 min

15 min

A few seconds

A few minutes

Delivery

Once a day

Once a day

Once a day

Once a day

Source

10 rain gauges
and SMHI

14 rain gauges
and SMHI

40-45 rain
gauges, SMHI
and forecast
from YR

3 rain gauges,
4-5 portable
ones and SMHI

Time resolution

Table 11: The characteristics of the current data each respondent in WSS uses today.

Functional/instrumental value
Real-time rain data is the least used type of data and none of the respondents seem to be able to
take concrete actions based on it. “We have to find something that we can impact with this
information, otherwise it is not interesting” and “in our traditional role as WSS we do not have
any real use of neither real-time nor forecast data unless our areas of responsibilities expand”
(J.P., 2018). Instead he emphasizes that an idea would be to collect data and spread it to other
entities with greater use of it, e.g. to stakeholders within traffic or waste water treatment plants.
S.B. (2018) claims that they in most cases get an indication of precipitation from rain gauges
seconds after rainfall. He adds that they are very satisfied with this, since they have worked a
lot to improve this aspect. Even if this information does not induce any actions to be taken in
real time at present, NSVoA are currently exploring the possibility of steering the flows
automatically in a project called “future city flow”, based on a model connected to real-time
data from rain gauges and forecasts that sends information to the pumping stations (S.B., 2018).
L.T. (2018) and M.S. (2018) further elaborate on this possibility by suggesting emergency plans
for preemptive sewage plugs and text alerts at flood risks to for instance sewage divers who are
at high risk in the event of heavy rainfalls. According to M.S. (2018), SVoA currently has access
to real-time data that however is of lower spatial resolution.
When it comes to the time aspect, none of the respondents express any dissatisfaction with the
current data and the needed time resolution varies and depends on for instance which
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components to calibrate in the models (S.B., 2018; U.Ö., 2018) “For instance if you look at a
smaller part of a network you need more detailed data but if you look at water transport across
longer strains, a rougher resolution is enough” (U.Ö., 2018). S.B. (2018) is satisfied with the
high resolution of a few seconds that NSVoA has and emphasizes that hourly data would not
be dense enough. According to M.S. (2018), the time resolution cannot be worse than 15
minutes. Moreover, U.Ö. mentions that they obtain minute resolution on water flows and levels,
but only use it historically to calibrate models. In KoVG, the historical data is obtained once
per day and J.P. (2018) implies that “it works for our business and we have never needed better
resolution”. When it comes to forecasts., J.P. (2018) speculates that one-hour forecast would
not be enough to take preemptive actions, but that 24 or even four-hour forecasts would be more
valuable.
The aspect that all respondents value the most currently, is that the rain gauges are simple to
use and extract data from. For U.Ö. (2018) this is since “we get raw data and can process it
how we want” and for S.B. (2017) it means that they can collect data fast and safely as well as
solve problems quickly since they are operating on the stations themselves and hence have a lot
of control. “If we would use an external supplier like SMHI or STA it would be riskier” (S.B.,
2017). The matter of control is further commented by J.P. (2018) who means that if they would
buy data from an external partner, they would not be able to solve occurred problems
themselves and in the case of new data/equipment, “there are less people who understand how
it works and less people can hence solve the problems”. Moreover, the current rain gauges work
without any complications most of the time (U.Ö., 2018) apart from in freezing temperatures,
and are cheap (J.P.).
For S.B. and U.Ö. the current biggest challenge is related to the maintenance of the rain stations
as put by S.B. (2018): “Lack of resources for operating and maintenance of rain stations”.
Nevertheless, U.Ö. (2018) adds that the stations usually work well if they are not sabotaged.
For J.P. (2018) on the other hand, the biggest risk is to lose the control over the data if they
were to buy data from an external supplier. He means that “it is important to be able to share
information with the citizens - from a democratic perspective and that’s how we always want
to have it”.
In an attempt to avoid the time-consuming maintenance of the rain stations, NSVoA are
continuously exploring alternative methods, for instance radar equipment that would cover their
whole area. The most important aspect would be to be able to steer the pumping systems based
on better rain data. (S.B., 2018) mentions that apart from the coverage, the quality of the data
is questioned and hence they would need a complement – both to verify current data and to
increase the control in local areas. U.Ö. (2018) agrees that MSVoA would need a complement
to the current data, either with a radar or “rain gauges that register all the time fairly densely,
since there can be floods in a certain area and rain gauges several kilometers away is not good
enough”. M.S. (2018) further explains that the 14 rain gauges that SVoA has is not enough to
capture heavy rainfalls and he emphasizes that “the more rain gauges, the better estimation of
the rain volume”. J.P. (2018) is satisfied with the current rain data since “for our traditional
business, the coverage is enough […] and we do not use data from the stations that often in a
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fundamental part of our business”. Nevertheless, an area of improvement would be for
communicating more rain information to citizens or other agencies to improve their work.
The requirements on the data concern time resolution, quality and reliability. All respondents
mention that high time resolution data is important and S.B. (2018) specifies that access to data
in real-time is preferred. Apart from this, J.P. (2018) mentions that KoVG has additional
requirements such as “the measurement method should have a documented reliability and data
has to exist for at least 90% of the actual rain”. In Table 12, a summary of desired
functionalities regarding rain data for WSS is presented.
J.P. (KoVG)

M.S. (RioS)

S.B. (NSVoA)

U.Ö. (MSVoA)

- Increased
spatial resolution

X

✔️

✔️

✔️

- Real-time data

-

-

✔️

-

- Time resolution

15 min

Not less than 15
min

A few seconds

A few minutes

Once a day

When needed

Continuously

Continuously

- High quality

✔️

✔️

✔️

✔️

- Reliability

✔️

-

-

-

- High time
resolution

✔️

✔️

✔️

✔️

Desire

- Delivery
Requirements

Table 12: A summary of desired functionality regarding rain data from WSS.

Cost/sacrifice value
When it comes to investing in new data, KoVG would do that “if the benefits stand in parity
with the cost", where the benefits could regard strengthened brand, engagement with citizens
and improved ability to perform their duties as WSS (J.P., 2018). S.B. (2018), on the other
hand, states that if there is a product with ”good coverage with acceptable pricing available on
the market today, we would buy it since [rain data] is fundamentally important to our
business”. Furthermore, “it is a matter of time” until they buy either EWD or radar, even if he
would prefer EWD since it has better coverage in rural areas as well, compared to current
equipment. M.S. (2018) agrees that spatial coverage, high quality data and a reasonable cost
are crucial factors to bear in mind.
For KoVG and NSVoA the price is not the decisive factor, but for SVoA, “the benefit has to
be bigger than the price”. According to S.B. (2018) “We should not be price sensitive when it
comes to these things, since it implies so much cost savings in the other end”. J.P. (2018) agrees
upon: “The price has not got much impact, but we have to be able to defend our costs [...] and
the costs cannot be increased if we cannot show remarkable improvements”. In the case of
KoVG, this can be explained partly by the fact that they usually start new investments through
research projects and financial support (J.P., 2018). For MSVoA on the other hand, the cost is
an important factor and there must be a driving force regarding how to use the technique in the
best possible way (U.Ö., 2018).
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U.Ö. (2018) and S.B. (2018) agree that continuous access to data all year round is preferred,
since they “want to be able to update models, build out and rebuild them” (U.Ö., 2018).
Nevertheless, U.Ö. (2018) emphasizes that data during winter time is needed, due to the poor
performance of the rain gauges. Further on, S.B. (2018) would prefer to collect data through
some sort of API, while J.P. (2018) remarks that KoVG needs processed data since “it has to
be understood by the agency”. In addition to this, ”the data is [currently] presented on an open
webpage that is available for all the citizens and that is something they will always want to do”
(J.P., 2018). In the case of SVoA, it would be preferred to collect data in real-time when needed,
instead of having it delivered continuously (M.S., 2018).
Value drivers
In Table 13 the important value drivers identified for WSS are presented.
J.P. (KoVG)

M.S. (RioS)

S.B. (NSVoA)

U.Ö. (MSVoA)

Product quality

✔️

✔️

✔️

✔️

Time-to-market

X

/

/

-

Direct product costs

X

/

/

✔️

Service support

✔️

X

✔️

✔️

Supplier know how

/

-

✔️

-

Delivery

/

✔️

✔️

-

Personal interaction

✔️

X

/

-

✔️

/

✔️

✔️

Process costs
X: Less important,

/: Important,

✔️: Highly important,

-: Hasn’t answered

Table 13: Value drivers according to WSS.

5.2.4 Public Entities
The business of these companies may seem to have big variations, but many of these are one of
a kind in Sweden, and there are clear similarities between them, as all are public entities, why
it is deemed appropriate for these to fall under the same customer segment.
Customer profile
The STA is responsible for ensuring that the accessibility of Swedish roads is high. Thus, the
precipitation parameter that is of greatest interest for them is snow, since it causes slipperiness
and accessibility problems. Rain has historically not caused too much trouble on the roads. It is
only of interest when it falls on a road, whose temperature is below zero degrees on the surface,
since it leads to slipperiness. Furthermore, rain might be of interest in the summers as well,
when the flood risks are higher. However, this has not been a problem in the past. Mostly, the
rain data is provided to other actors such as insurance companies or municipalities, which need
data in different negotiations and damage assessments (J.H., 2018).
One of those who are interested in data for damage assessments is the CoM. They have some
responsibility for cloudburst situations, especially those who exceed the sizes for which the
WSS principal is responsible for. They, therefore work with the risk of large rain amounts. The
purpose of the rain data is to provide an estimate of which rain sizes the city should be
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dimensioned for, as well as what is cost-effective to dimension for depending on the rain’s
recurrence cycles. In this case, rain data is used to make statistics for how big the rain is, which
is defined by “X-years rain” (P.S., 2018).
The SAF, on the other hand, use weather data exclusively for military purposes, first and
foremost data that affect military operations and efforts. More specifically, rain data is used to
produce forecasts about future precipitation and which impact it will have on their operations.
This kind of data has the biggest impact on the accessibility of ground troops and is of greatest
importance in case of passage planning (F.Ö., 2018).
Common to all is the use of historical data to produce forecasts for the near future. The STA’s
winter emergency shelters also use real-time data with ten-minute intervals. This is necessary
to assess any action, such as to plow or salt the roads. The SAF makes its own forecasts, while
CoM and the STA obtain their forecasts from SMHI. According to F.Ö (2018) rain data is
mostly used to plan exercises, but it is not crucial for SAF’s business, since its activities have
rarely been affected by rain. On the other hand, forecasts can be of great importance to the
business of CoM, as it will provide an opportunity to work with damage prevention (P.S., 2018).
In addition, a retrospective use of rain data is necessary to calibrate their models. The aim is to
construct models that are as representative of the reality as possible. Thereafter, you can work
freely with models and experiment with different rain sizes to estimate the consequences of
different rain intensities. These models could also be used to estimate the effect of different
actions, i.e. how the impact of rain would be affected if the management system was rebuilt,
magazines or open spaces, that could handle the excess water, were created.
The SAF does not see a need for an increased time resolution, since the current data satisfies
the needs of the business (F.Ö., 2018). Likewise, J.H. (2018) finds that the current time
resolution satisfies STA’s current needs, but the STA always works on increasing time
resolution because of rapid temperature changes, which can cause fast changes in precipitation.
He believes that the rain stations "can get [data] faster, but what takes time is to process [the
raw data] in their system". On the other hand, P.S. (2018) argues that a higher time resolution
is desirable since the duration of a cloudburst can be quite short. However, the CoM is only
interested in rainfall in case of cloudbursts and only needs data on such occasions. Furthermore,
the STA is only interested in rain data, when the surface on which it rains is below zero degrees.
To summarize, the characteristics of the current rain data are presented in Table 14.
F.Ö. (SAF)

J.H. (STA)

P.S. (CoM)

Historical data

✔️

✔️

✔️

Real-time data

X

✔️

X

Forecasts

✔️

✔️

✔️

15 min

10 min

-

SMHI, own rain
gauges and 7 radars

SMHI and
800 own station

SMHI and
WSS South

Time resolution
Source

Table 14: The characteristics of the current data each respondent in public entities uses today.

46

Functional/instrumental value
High quality weather data is quite common in Sweden and primarily in regard to winter roads
(J.H., 2018). P.S. (2018) argues that the biggest advantage of the current rain data is that the
credibility of the current equipment (tipping buckets) is high. According to F.Ö. (2018) it is that
the stations they have are located where they operate, which are the areas they are most
interested in. Lastly J.H. (2018) highlights that today's system has very high availability of
99.2% - almost everything is always up and running. In addition, he notes that all their 800
stations have cameras, which provides the entrepreneurs (road maintainers) with real-time
images from all roads.
J.H. (2018) argues that the STA has "very good coverage [...] and the densest weather data of
all countries". Nevertheless, he believes that closer information may be important. Furthermore,
it is considered that the collection works well, but the equipment is 20 years old. It needs to be
replaced by more modern interfaces, as it is difficult to find spare parts for the current
equipment. At the moment, they are working on a public procurement to replace the stations
(and also the donors), which creates difficulties in the form of reasonable minimum
requirements - "[one] must have a fingertip feeling" when constructing these (J.H., 2018).
Likewise, F.Ö. (2018) believes that the current coverage satisfies the needs of the SAF and
means that they are not willing to pay for increased coverage.
P.S (2018), on the other hand, suggests that one-point measurements may not be representative
of larger areas. At present, it is presumed that it is the case, since these points are scaled up to
apply throughout the entire city. He believes there is a certain need for better geographical
coverage, but "how much more does it give in relation to the cost?". The greatest improvement
opportunities he sees are reliable forecasts, as warning and readiness are one of the major issues
for their business. Today, SMHI's forecasts have a low reliability and he sees a need for a more
detailed data afterwards as well to calibrate and validate their models. Since his interest in rain
is based on a social perspective, 50 years of rain and upward is what he is interested in. In Table
15, a summary of the desired functionality regarding rain data for public entities is presented.
F.Ö. (SAF)

J.H. (STA)

P.S. (CoM)

X

X

✔️

15 min

10 min

-

Once a day

-

In case of cloudbursts

-

-

✔️

✔️

✔️

✔️

Desires
- Increased spatial
resolution
- Time resolution
- Delivery
- Forecasts
Requirements
- High quality

Table 15: A summary of desired functionality regarding rain data from public entities.

Cost/sacrifice value
According to J.H. (2018) the STA has good coverage and therefore no major need to expand
the number of stations. "The most common reason for a new station is the building of a new
road" (J.H., 2018). Likewise, F.Ö. (2018) believes that the current equipment has a good
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coverage of the areas that are of interest to SAF. Its business has no need for additional coverage
now. On the other hand, P.S. (2018) believes there is an improvement potential on this front,
but it should primarily be the WSS principal who invest in this, as rain is directly linked to their
business. If needed, the CoM can contribute with a smaller amount or invest in new data if their
needs are not satisfied by the WSS system. However, he does not think this is a likely scenario.
P.S. (2018) believes that if you can cut the time it takes for their business to get information
about a cloudburst, you can get out on the field faster and work to try to prevent greater damages
or at least reduce these. For example, you can put out sandbags and pump out water in
underground reservoirs to be able to handle the rainwater. It would also be of interest with more
accurate information regarding the location of the (heaviest) rain, since the last time a
cloudburst occurred the rain gauges did not capture the rain and CoM went out on chance to
different places. "This would not have saved us completely from the damage [...] but could have
removed parts of it" (P.S., 2018).
F.Ö. (2018), on the other hand, claims that SAF does not have real-time data usage currently,
as it's too late to for actions when it's already raining. For its business, planning is crucial, and
SAF needs knowledge in advance in order to adjust their operations to the weather. Likewise,
J.H. (2018) sees no actions that can be taken with real-time data. It's only interesting when road
surfaces have a temperature below zero degrees, because then STA can go out and salt the roads
to prevent slippage. But, in that case, it requires a system that can measure the road’s
temperature as well.
Since this customer segmentation is constituted of public entities, they cannot choose the
supplier themselves, but make a claim specification that all suppliers can answer to. No specific
details about the requirements contained in this can be disclosed before the specification is
complete and is available to all actors. However, all highlighted the importance of data quality.
J.H. (2018) also shared that a requirement for the STA is that the system can measure
temperature, humidity and precipitation and that they must have an availability of 98 % on its
measurement systems. Because of that, support is a very important part, but in the end the price
is more important.
As the SAF and the STA are state-owned companies, all purchases are made through public
procurement. This means that “the one that meets the requirements and has the lowest price,
wins” (J.H., 2018). For CoM, it is a question of what additional data in terms of e.g. finer and
better resolution is worth, as it is assumed data is free of charge: partly from SMHI and partly
from the WSS principal (P.S., 2018). For CoM. it would rather be relevant to buy data when
needed (after cloudbursts) or subscribe to a warning system, as the current ones are inadequate.
Value drivers
In Table 16, the important value drivers identified for public entities are presented.
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F.Ö. (SAF)

J.H. (STA)

P.S. (CoM)

Product quality

✔️

✔️

✔️

Time-to-market

-

-

-

Direct product costs

✔️

✔️

✔️

Service support

✔️

✔️

-

Supplier know how

-️

✔️

-

Delivery

-

✔️

-

Personal interaction

-

✔️

-

Process costs

✔️

✔️

✔️

X: Less important,

/: Important,

✔️: Highly important,

-: Hasn’t answered

Table 16: Value drivers according to public entities.

5.3 Value Proposition Canvas
The main purposes in HydroMet are to calculate water flows with the help of hydrological
modelling, optimize the sewage systems based on rain recurrence times and spread weather
information to the public. Likewise, the WSS companies utilize rain data to control, calculate
and predict the water flow in the cities’ water pipe systems. Historical data is the most widely
used type of data for calibrating models and validating flood events. Lastly, the main use of
rain data in the insurance industry is to build, validate and calibrate models. Hence, long time
series of many measurements points are needed so the models can be statistically correct.
EWD has currently no access to historical data, but all data that is measured is stored in a large
database. Hence, EWD can offer accumulated historical data with a temporal resolution of ten
seconds and a latency of one minute to one hour on term. Furthermore, the short time interval
with which the data is measured, and the high spatial resolution enables more measurement
points compared to the existing equipment. Hence, more data points are received, which
improves the statistical models.
One of the biggest problems in HydroMet and insurance is the poor spatial resolution. Due to
the one-point measurements a lot of information is lost. Hence, an increased spatial resolution
is desired to be able to detect the worst rainfall events in cities. On the other hand, the biggest
challenge with the current rain gauges is the large requirement of maintenance according to
WSS, and HydroMet as well. The distribution as well as the maintenance of rain gauges varies
between municipalities which affects the reliability and quality of the data. Furthermore, there
is limited possibility to steer the system because of the system design and a lack of detailed data
in terms of both spatial and temporal resolution. Due to this, forecasts and real time rain data
are at present difficult to utilize. However, a few actions can be taken with better data.
EWD has a far better geographical coverage than the substitutes, since 90 % of the world’s
population has cellular mobile coverage. It should also be highlighted that most of flooding in
Sweden occurs in urban environment, where the damages can reach far higher cost for insurers.
In one city, with 400 microwave links, EWD is achieving a spatial resolution as low as 0.25
km2. In addition, EWD measures at 10 s intervals, which generates almost the exact time for
the cloudburst. Hence, the perception of the rain size is improved compared with the current
49

equipment. This information contributes to improved claim validation. In addition to this, the
EWD solution is less sensitive than rain gauges in the sense that it requires less manual
maintenance. The operators are responsible for the system operating, regardless of EWD and
Ericsson is responsible for obtaining reliable data by e.g. correcting for water on antennas.
Furthermore, EWD offers increased temporal and spatial resolution, thus offering real-time data
in local areas, which increases the ability to steer the systems manually to the degree allowed
by the design.
HydroMet must have access to rain data all year round, since one of their missions is to provide
the public with daily rain information, as well as to have access to as much data as possible for
improving statistics. Their interest in investing in new sources of data is however conditioned
on the fact that the beneficiary of better rain data should pay for the solution. Likewise, rain
data is a fundamental part of the WSS industry, why high-quality data and continuous data all
year round is required. The need for high quality data is higher during the winter, when the rain
gauges performance is worsened.
The EWD solution collects data 24/7 and the high temporal- and spatial resolution provides a
detailed statistical overview of rainfall events. The requirements regarding availability of the
mobile network are high, thus increasing the availability of EWD as well. The continuous rain
data delivery and the high availability of the network contributes to an increased business
continuity within the customers’ businesses.
Furthermore, it was found that insurers would prefer to download the data themselves when in
need of it. With this, they themselves decide how often and for which areas they want to retrieve
data. A solution to this is that data is stored in a web-based database with files sorted according
to area and time. Access to the database is available through a basic subscription. Thereafter,
an additional fee is charged for data downloaded by the user. By summarizing our findings, the
value proposition canvas in Figure 9 is obtained.
Based on those interviews which were conducted, it is deemed that EWD’s potential within
public entities is small. It is considered that the interest within the other customer segments is
significantly higher. Therefore, we argue that the focus should be on the other segments. Hence,
we have decided not to develop any value proposition canvas specifically for this customer
segment.
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Gain
Creators

Accumulated
historical data
with a high
temporal and
spatial
resolution

Collection of
data 24/7 which
is stored in a
large database

HydroMet

Product &
Services

Customer Jobs

Insurance

Value Map

Pain Relievers

WSS

● Spatial resolution
as low as 0,25 km2
● No maintenance
requirements from
customers
● Real-time rain data in
local areas

● Spread
information to
the public and
experts
● Calculate
water flows with
hydrological
models
● Optimize
sewage systems

Pains

Gains

● Geographical
coverage
● Maintenance
of rain gauges

Access to data
all year round
increasing
business
continuity

● Build various
models for risk
assessment
● Calibrate the
damage
curves

Geographical
coverage

Easy acces to
long time series
of data
increasing
business
continuity

Control,
calculate and
predict the
water flows in
the cities’ water
pipe systems

● Lack of
resources for
maintenance of
rain gauges
● Lack of
detailed data
to steer the
pumps

Access to data
all year round, in
particular during
winter,
increasing
business
continuity

Figure 9: Value Proposition Canvas for EWD. The customer profile of each segment is presented to the right,
and the value map for all segments is presented to the left.

5.4 Value Proposition
Summarizing all the above, the proposed value proposition is therefore:
Capture every cloudburst. Everywhere.
With microwave links covering 90 % of the world, EWD achieves a spatial
resolution unmatched by current solutions. With no information loss your models
will be built, validated and calibrated with higher accuracy than ever before.
Increase your business continuity with rain data from EWD. We offer:
•
•
•

A spatial resolution as low as 0.25 km2
A temporal resolution as low as 10 seconds
A cost-efficient solution with no requirements of hardware installation
and maintenance
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6 Analysis and Discussion
In this chapter, the empirical findings will be discussed in relation to the analytical framework.
Furthermore, some of the assumptions and decisions will be explained and the reliability,
validity and generalizability will be discussed.

6.1 The Analytical Framework
In this chapter, our empirical observations will be discussed, using the analytical framework
described in the theory section. In this, we have utilized the Value Proposition Canvas, as well
as two types of value from Smith and Colgate’s (2007) framework for customer value creation:
functional/instrumental value and cost/sacrifice value completed with Woodall’s (2003) five
types of value. We have also analyzed the primarily value drivers, using Ulaga’s (2003)
definitions.

6.1.1 Customer Profile
In order to analyze the customer profile, we first had to identify potential customer segments
and thereafter the profile of the customers in each segment. The scope of customers segments
to target has not been evident from the beginning, since EWD is a technology driven product
rather than demand driven. Moreover, the selling company in question is a company primarily
focused on developing equipment towards the telecom industry, whereas EWD is the result of
further research on this equipment pointed towards new customer groups, namely rain data
users. Thus, EWD enables new partnerships and revenue streams to the company. In other
words, the end users of EWD differ from the company’s regular customers. Hence, it was
deemed appropriate to, apart from running the workshop, conduct interviews with some of the
employees at SMHI. They have the main responsibility for weather data in Sweden and thus a
better perception of which the potential end users are.
Thereafter, the customer profile has been mapped out for each of the four customer segments.
Here, the customer profile definition from Osterwalder et al.s’ (2014) Value Proposition Canvas
has been used. It is deemed that this framework gives a complete picture of the customers and
their needs, as it focuses on understanding what problems the customers try to solve using a
certain product (customer jobs), which features create value for the customer and thus may be
considered necessary (gains) and which features can be improved or are missing (pains). The
analysis of customer jobs answers SQ1: “How do different end users use rain data?” and is
necessary to understand, since it contributes to a deeper knowledge regarding how the product
will be used by the potential customers. Furthermore, this might shed some light on which
value-added processes the product will go through in the customers’ business. This gives a
greater understanding of which system the product must fit in for the customers to consider this.
Furthermore, by analyzing the customer's gains, we gained an understanding of what the
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customers value and what application the product must have to be viewed as a substitute for the
existing equipment. Lastly, the pains represent the disadvantages of the existing equipment and
hence the product attributes a new product can compete with. We deemed this appropriate in
order to evaluate whether our product could be sold to the potential customers, and also which
features we could highlight in our value proposition.
It was found that even though the participants are active in different industries, their profiles
were quite similar. This can be explained by the fact that all respondents try to solve similar
problems, but to different degrees, in different areas and for different purposes. The biggest
interest lies in cloudbursts and floods: either in forecasting of these, damage prevention or
damage validation. These similarities indicate that there is currently a limited number of usage
opportunities for rain data, regardless of industry. Moreover, because of the similarities between
all participants, we chose to produce a single value proposition, instead of a value proposition
each for respective segment according to Osterwalder et al.'s (2014) recommendation.

6.1.2 Functional/Instrumental Value
EWD is an innovation that is yet to be commercialized. Hence, it is in the first phase of
Osterwalder and Pigneur’s (2003) value cycle, i.e. value creation. They argue that the value
creation has traditionally been conducted by the marketing and research and development
department, but lately, numerous firms have chosen to create value in co-creation with its
customers. Likewise, our approach to value proposition modelling has been in co-creating with
the potential customers. According to Smith and Colgate’s (2007) framework for customer
value creation there are four main types of value: functional/instrumental value,
experiential/hedonic value, symbolic/expressive value and cost/sacrifice value. Since the EWD
solution is based on data exchange, no experimental/hedonic nor symbolic/expressive value is
attached to the product. The data generated by EWD is often used in other processes, e.g. model
development, and hence there is no emotional or psychological attachment from the customers’
side to the product. This is substantiated by the fact that the product is aimed at other companies.
These types of value are common in business-to-consumer markets, but not as prominent in
B2B markets. However, functional/instrumental and cost/sacrifice value are two types which
must be considered.
The functional/instrumental value illustrates to what degree the product fulfills the customers’
needs with respect to characteristics, usability, performance and function. Since rain data is
often used as a component or input by customers, who develop models with this information, it
is important to understand what requirements they have on the rain data, as well as the way in
which it is used in the customer's processes. This type of value can also help us understand what
improvement potential there is, and where there is need and space for new data. Hence, it helps
us answer SQ2, “Which challenges do they face, and which improvements are needed to
improve their businesses?”. The results are analyzed to assess if EWD can meet these.
All respondents report that the data must be of high quality, i.e. the measurements must be
correct. Even though the current equipment has some source of errors, it is still seen as
trustworthy (P.S., 2018), why a new source of data must have a high precision in order to
compete with the current equipment. Furthermore, a high time resolution is desired within
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HydroMet, insurance and WSS. High quality and high time resolution enable good models with
high statistical credibility. As these models form the basis of the activities of most respondents,
this is the expected result.
Regarding investments in new data, all respondents agree that the crucial characteristic is spatial
resolution. Hence, an investment would be possible if the new source generates a better spatial
resolution. However, J.P., F.Ö. and J.H. (2018) are satisfied with the current coverage.
Furthermore, there are some requirements for the availability of new data. Since EWD uses the
mobile network, which has high availability requirements, it offers a greater spatial resolution
than existing equipment as well as a high availability.
One of EWD’s characteristics is that it measures real-time rain data. However, only S.B. (2018)
and to some degree P.S. (2018) expressed a desire for this type of information. The rest of the
respondents answered that it is too late to take any actions when it is already raining, especially
in the case of cloudbursts, which will be over before they can reach the place. Since this feature
is not of value to most respondents, we chose not to include this characteristic in our value
proposition. It should be noted that some respondents saw potential in real-time data, but when
asked how this data would be used, they had no concrete answers. Since it is difficult to sell a
feature a customer has no real idea on how to use, we have chosen to focus on the other aspects,
which were more prominent and to some degree more urgent.

6.1.3 Cost/Sacrifice Value
In order to understand the customers’ willingness and ability to invest in new rain data, it was
crucial to understand the cost/sacrifice value (Smith & Colgate, 2007) as well as the closely
related net and sales customer values from the five primary types of value framework (Woodall,
2003). Importantly, these value perspectives are affected by the fact that many of the segments
receive free data from either SMHI or municipalities at present. Considering this, it can
generally be assumed that the willingness to invest in new data is reduced. Thus, the benefits
compared to the sacrifices have to be evident for the stakeholders to consider alternatives. When
it comes to investing in new data, improved spatial coverage and quality was identified as some
of the decisive factors across all segments. Aligned with Woodall’s (2003) net customer value
reasoning, most of the segments based their decision of investing in new data depending on the
benefit of improved spatial coverage and quality in relation to the monetary sacrifice (price).
However, we identified clear differences regarding the price sensitivity across the different
segments. The most price sensitive segment was the public entities, whose businesses run on
special premises, since they go through public procurements and lack the ability to select
supplier freely (SAF & STA). Instead, the supplier that meets the predetermined requirements
and offers the lowest price is automatically selected. Although the requirements have not been
explicitly mentioned, the quality and spatial resolution are two important factors, which aligns
with the rest of the segments’ desires. Hence, in the case of public entities, there is an evident
focus on reduction in sacrifice, since the most inexpensive alternative is viewed as the best
value, which is exactly what Woodall’s (2003) sales customer value demonstrates.
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In the case of HydroMet, the monetary sacrifices are dependent on the willingness of the end
users to pay for the data, since this segment typically works on behalf of municipalities and
agencies who are the end beneficiaries. Hence, this result strongly confirms the theoretical
characteristics of the net customer value. It was further claimed that investments in new data
should generate cost savings compared to the system of rain gauges, which requires a lot of
maintenance, data inspection and operation costs. This aligns with the cost/sacrifice value
expressed as the endeavor to minimize the sacrifices associated with the purchasing phase as
well as the ownership phase of the product.
In the case of WSS, it seemed that MSVoA was more price sensitive than KoVG and NSVoA.
This can be partly explained by the fact that KoVG and NSVoA are larger in size and thus have
more money to spend; for instance, through research projects as in the case of KoVG. In contrast
to the rest of the respondents, who highlighted functional benefits such as e.g. better quality and
spatial coverage, J.P. (2018) added benefits of more abstract character, such as improved
branding for KoVG and engagement with citizens. This shows that the benefits are not always
easy to quantify in relation to the costs.
The insurance companies were identified to be the least price sensitive in our society, after
banks (D.K., 2018). Hence, the cost/sacrifice value is not as prominent as in the case of the rest
of the segments, which is further supported by the expression that if they have a clear area of
usage, they could consider investing in new data.
Lastly, apart from Woodall’s (2003) net and sales customer value that were clearly identified
from the customer interviews, the derived customer value that focuses on the actual benefits
derived from the use of the product was clearly identified. This type of value corresponds to the
functional/instrumental value previously discussed. The remaining three perspectives
marketing and rational customer value were not as evident. The marketing customer value
describes how the product attributes are perceived by the customer when the company promotes
the product. The customers did not express any opinions related to the marketing of rain
measurement products in general. Neither did the respondents have the opportunity to assess
any promotion of EWD in particular, since EWD has not reached this stage yet, which affects
the significance of this perspective. Nevertheless, it can be hypothesized that their perceptions
of EWD’s attributes are affected by the fact that it is an offer from an unconventional supplier.
In other words, the customers might question the supplier’s knowledge in the market as well as
the accuracy of the advanced technique that the solution is built on.
Moreover, according to Woodall (2003), the rational customer value is expressed in the way
the customers compute a tolerable price band based on price benchmarking. This type of value
was evident in the case of the public entities since they go through the procurement processes,
where the supplier with the lowest price is chosen. Within the rest of the segments, this was not
explicitly expressed, even if there was a consensus that the benefits must stand in parity with
the costs.
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6.1.4 Value Drivers
In order to respond to SQ3, “Which are the most prominent value drivers?” eight different value
drivers were evaluated by the respondents. A limitation of this part is that not all the respondents
evaluated the dimensions, which affects the generalizability of the results. Nevertheless,
answers have been received by at least a few persons from each segment, which is considered
to represent the segment to some extent. Moreover, some respondents explicitly expressed when
a dimension in question was not applicable in their business as well as when they did not know
how to evaluate it. These limitations not only affect the interpretation of the results, but also
show that the theory is limited applicable in this specific context. Moreover, the interpretation
of the result is affected by the nature of survey questions. It generally does not provide any deep
explanation to the received answers. Thus, a larger group of respondents would potentially have
generated a more reliable statistical foundation, which is important to be able to draw general
conclusions.
To analyze the results in a consistent manner, we applied a criterion for identifying the most
important value drivers within each segment. A value driver is assessed as highly important
within a segment if more than 50% of the respondents, in cases where at least two stakeholders
answered, evaluated the dimension in question as highly important. In the cases where there
was ambiguity, no general conclusion could be drawn. Since we are interested in identifying
the most important value drivers we will limit our discussion to these and hence not categorize
the rest of the dimensions since a lot of ambiguity appeared across the important and less
important value drivers. Moreover, the identified degree of ambiguity was expected, due to the
nature of the questions. Factors that could have affected the results are the respondents’
subjective interpretations of the questions as well as the appropriateness and knowledge of the
respondent in question. A reason for the ambiguity and the respondents’ inability to answer can
be the fact that many of the stakeholders have partnerships with municipalities, receive free
data from SMHI alternatively operate on their own rain gauges. This could implicate that the
companies are inexperienced with supplier-buyer relationships, affecting the applicability of
certain dimensions.
The eight value drivers are product quality, time-to-market, delivery, direct product costs,
service support, supplier-know-how, personal interaction and process costs. A general
agreement among the respondents was that product quality is highly important. This was
expected, since it is one of the most important dimensions according to Ugala (2003).
Furthermore, rain data is in most cases used indirectly for calibration of models. Since models
themselves generally already have some uncertainty, it is highly important to ensure the quality
of the input data. In addition, several of the respondents have experienced the unreliability that
comes with rain gauges, which is a further explanation behind their endeavor towards better
quality.
The importance of direct product and process costs were not as consistent across the segments,
which coincides with the assessment of the cost/sacrifice value. We found that public entities
deemed both product and process costs as highly important. In the case of WSS, the process
cost is highly important, which is assumed to be related to the fact that their data must be
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processed to be used in the hydrological models. In the case of HydroMet, the direct product
cost was assumed to be highly important, which in relation to the cost/sacrifice value is expected
since they are usually not the end beneficiaries of the rain data.
The service support was deemed as highly important by the public entities and WSS. Moreover,
delivery was highly important by the WSS, which we assume can be explained by their need of
continuous data delivery, since they run the water pipe systems in the cities on a daily basis.
Hence, it is highly important that the delivery performance is consistent, which is aligned with
what Ulaga (2003) identified in his model.
Summarizing, the most prominent value drivers are product quality, direct product costs,
process cost and to some degree service support and delivery. The importance of product quality
and direct costs, aligns with the respondents’ assessment of the benefits of better rain data in
relation to the costs. Even if improved spatial and temporal resolution is desired, the area of
usage must be clearly defined to defend the costs. Moreover, since many of the respondents
utilize the data in models, the raw data must be processed, why process costs appeared to be
important to consider. Moreover, the fact that service support appeared to be important within
some of the segments was expected. In the case of EWD for instance, it is likely that many of
the customers would desire some information regarding the technical aspects, in order to
increase their confidence in relying on this completely new source of data.

6.1.5 Value Proposition
In order to respond to RQ1, “How can a value proposition be positioned for a high technology
innovation?”, we developed a value proposition for EWD. In contrast to Osterwalder et al.’s
(2014) opinion, we eventually developed an aggregate value proposition instead of one for each
segment. We created a customer profile for each segment and found multiple similarities, which
led to the same value proposition. Thus, the differences were not assessed to be too significant
for the result. More specifically, there was a consensus among the segments regarding use of
data, experience of problems with the current rain data as well as improvement opportunities.
The created value proposition was in its content equal to the definition of Fifield (2008, p. 438),
embracing “a clear, concise series of factual statement on what the customer can expect to be
the tangible results from purchasing and consuming your products or services”. Moreover, the
value proposition has its foundation in an understanding of the customer value, which shows
that we acknowledged the appointed criticism towards previous value propositions lacking an
understanding of the customer value.
A resonating focus approach has been utilized where we have presented the two most prominent
benefits of the product in relation to how EWD’s value differs from the competitors: resolution
and cost-efficiency. According to Anderson et al. (2006) this should be the standard approach.
We had the ability to apply this approach since we made an in-depth analysis of the customers’
value preferences beforehand, which validates the appropriability. Based on this, the ambition
is for Ericsson to eventually achieve better customer satisfaction. In particular, we avoided to
create an all benefits value proposition that would risk focusing on features that does not create
value for the customers. One of EWD’s strengths has from Ericsson itself been identified as the
ability to offer real-time rain data. Nevertheless, in our study we found a weak support for the
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benefit of it within the segments in question and thus we did not highlight the real-time rain
data offering in the value proposition. On the other hand, if we would have utilized the favorable
points of difference approach, we would have risked highlighting differences that created no
value for the customers. By positioning the value proposition from the customer’s perspective
with the resonating focus approach, we could highlight that EWD needs no maintenance as
compared to rain gauges.
Similar to Leal-Ruokonen (2013) and Hartikka (2015), we developed the value proposition with
respect to the customer value, and hence had a similar approach. On the other hand, we did not
investigate any marketing strategies apart from the value proposition aspect, which restricts the
implications of the result. Further on, the implication of the value proposition for EWD differs
in the sense that it is a new product targeting a new customer group, which affects the reliability
of the results. For instance, the proposed value proposition could be argued to not represent the
final version, since the product itself is continuously developed to meet the market expectations
and reach the commercial stage. In particular, the quality of the rain data at this point in time
can be questioned, which restricts the ability to quantify the final quality compared to current
rain data. Moreover, since a value proposition is created with the purpose of selling a product,
the objectivity in the comparison between EWD and the conventional rain measurement
systems can be questioned. This further depends on the available underlying information and
the degree of objectivity from the different stakeholders’ point of view.
Public Entities
We decided to not develop any value proposition specifically for public entities, since we
believe that the potential for a breakthrough on this market is small. J.H. (2018) specifically
mentioned that one of the requirements for their rain stations is that the system can measure
temperature, humidity and precipitation. At the moment, EWD can only measure rain
precipitation, and does not meet the minimum requirements. Hence, Ericsson is not a potential
supplier of rain data in their mind. For the STA, EWD solution would become far more
attractive if it developed an algorithm that can measure snow. There is research currently
undergoing with the purpose of measuring snow. However, the potential of this precipitation
parameter is left for further research.
Furthermore, F.Ö (2018) shared that the SAF is in the process of handing over their radars to
SMHI, since they believe weather collection data is the responsibility of SMHI. Because of the
close collaboration with SMHI, they will continue to receive all the data that is of interest to
them. In addition, they are quite price sensitive, since they are state-owned organizations.
Hence, it is deemed that their interest in new rain data investment is low.
Although, P.S. (2018) was positively appealed to new weather data as he can see clear scarcities
of the current data, he believes that it is primarily the WSS principal responsibility to acquire
this new data. WSS is another customer segment we have investigated and developed a value
proposition for. In combination with the CoM being a public entity and therefore relatively
price sensitive, we consider it better to focus on the WSS business. If it is later needed, there is
the possibility of including the CoM together with the WSS principal.
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6.2 Reliability, Validity and Generalizability
In order to estimate the quality of the conducted study it is crucial to assess the reliability,
validity and generalizability. Reliability describes the extent to which the phenomenon is
studied in the right way, whereas validity describes the extent to which the study is examining
the right phenomenon (Blomkvist & Hallin, 2015). The reliability in the study is enhanced by
ensuring that the results are consistent and repeatable outside the scope of the study at hand
(Drost, 2011; Greener, 2008). We have ensured the reliability by formulating an extensive
questionnaire for the case study interviews. Same questions were in some cases asked in
different ways to ensure the consistency of the respondents’ answers as well as its congruence
with the researchers’ interpretations. However, the reliability could have been increased if the
questionnaire was sent out beforehand, so the respondents had some time to think through their
answers.
Moreover, factors such as participant and researcher error and bias affect the reliability of the
study and hence need to be addressed (Greener, 2008). In order to mitigate their occurrence, we
critically evaluated the results as well as conducted the analysis in a systematic manner
according to the analytical framework. Moreover, to increase the reliability all interviews were
recorded to validate interpretations made during the interview occasion. According to Bashir et
al. (2008), researcher bias is reduced with spending a significant amount of time in the research
field as well as applying a multi-method approach. In the study at hand, this was demonstrated
by using both document gathering and interviews. The document gathering did necessarily not
produce the exact same results as the interviews but could be used to validate and complete the
interview results to some extent, for instance in the case of the customer segment ideation.
The validity in the study was strengthened by utilizing the theoretical foundation when
developing the analytical framework, in order to fulfill the purpose of the study. Since the
research approach was abductive, the empirical as well as the theoretical material was
continuously evaluated to ensure the congruence between the two in relation to the research
questions. In the case of the choice of sample, it was based on the ease of access to participants.
Since the use of the product is quite limited to certain areas and businesses, as well as the
number of companies operating in these, it was deemed suitable to conduct interviews with as
many segments as possible. Otherwise, there was a risk of not obtaining enough empirical
foundation for the study. However, Blomkvist and Hallin (2015) claim that a drawback of this
method is that it diminishes the possibility of drawing statistically generalizable conclusions.
However, the only criteria applied when choosing participants in this study, was likely users of
the product and hence participants were expected to represent users within a variety of
industries, company sizes as well as company roles, ages and gender. With this in mind, we
aimed to capture the general market dynamics affecting the applicability of the product. The
purpose of the study was not to show statistical generalizability, which according to Leung
(2015) generally is not expected within qualitative research, where a specific phenomenon
within a certain context is studied. Instead we aimed to show analytical generalizability, since
the applied methodology in this study is applicable in similar cases. With this in mind, we argue
that the study serves as an example of how to develop a value proposition for any technology
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driven innovation, using our analytical framework, even if the resulting value proposition in
itself does not reflect any substantial generalizability.

6.3 Ethical Implications and Sustainability
The ethical implications of this study have been examined throughout the work of the thesis.
First and foremost, all the involved stakeholders were informed regarding the purpose of the
study, in particular that it was conducted for an academic purpose with support from the
business market. We determined the degree of anonymity based on the commissioner’s as well
as the respondents’ desire. Neither the commissioner (Ericsson) nor any of the respondents
expressed that they wanted to be anonymous. However, we chose to include only initials of the
respondents since we did not see any need to write out their full names. In those cases where
we referred to internal documents, we chose to not refer to the actual document name since it
was confidential, even if the information itself was not.
When it comes to the sustainability of the study, we argue that it concerns environmental,
economic as well as social sustainability indirectly. The environmental sustainability is
reflected through the fact that the study concerns an innovation that utilizes already existent
telecom infrastructure, which requires no use of natural resources or ground space. The fact that
there is no need for any hardware installation additionally makes it a cost efficient and thus
economically sustainable solution. Lastly, the social sustainability perspective is represented in
the way that we aimed to reach out to as many customer segments as possible. Improved rainfall
mapping could affect several different stakeholders and increase business continuity as well as
improve the rain information reaching the whole society.

6.4 Research Contribution
The research contribution of this study is of analytical as well as empirical character. The
analytical contribution is expressed through combining multiple theoretical perspectives on
value proposition and value creation for customers. Even though the theories are well known,
none of the prior researchers have used the same combination of theories as we, to our
knowledge. Thus, the subject of customer value proposition development has been analyzed
from a new perspective and hence the empirical material has been interpreted in a new way.
The value and need for this originated from a lacking theoretical consensus and limited
empirical research within the subject of value proposition (e.g. Anderson et al., 2006; Payne et
al., 2017).
Prior research has mostly been one sided in the sense that it has omitted customer involvement
and thus customers’ value experience. Furthermore, most of the former literature is based on
the companies’ perspective, there is a limited research done on the customers’ perspective. In
our study on the other hand, we designed a reciprocal value proposition. Further on, the
empirical contribution has been demonstrated through the case study of a high technological
innovation for several different customer segments. Empirical material of this kind is limited
documented in prior research, which is a further incentive for this study to be conducted. In
other words, to our knowledge no similar study has been conducted within this market. Even
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though the foundation is a case study on a specific innovation it is expected that this study will
be helpful in modeling value propositions for other innovations and markets.
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7 Conclusions
In this chapter, the research questions will be answered, and the empirical findings will be
summarized. Furthermore, proposals for further research will be presented.

7.1 Answering the Research Questions
The purpose of this study was to develop a value proposition of EWD that would elicit the
greatest uptake of EWD in Sweden. To achieve this, we have first answered three sub-questions,
and thereafter our main research question as well.
SQ1: How do different end users use rain data?
Although there are some differences between the respondents’ answers, the use of rain data can
be summarized as follows: historical data is used to construct and develop models of different
kinds, while the latest data available (called real-time data by some respondents) is used to
validate and calibrate these models. However, there is no use of rain data in real time today.
Furthermore, the data is of greatest interest in case of cloudbursts.
SQ2: Which challenges do they face, and which improvements are needed to improve their
businesses?
The greatest challenge most of the respondents face is the dense spatial resolution, and to some
degree the time resolution as well. In combination with the local and short occurrences of
cloudburst, this leads to a great information loss. Furthermore, there is a need for more and
better forecasts. Hence, an increased spatial resolution and time resolution are improvement
opportunities, as well as forecasts.
SQ3: Which are the most prominent value drivers?
The primary value drivers are product quality, direct respectively process costs and to some
degree service support as well. Product quality was highlighted as the most prominent value
driver across the customer segments, since the rain data is used in models, in which it is extra
important to ensure the reliability of the input data. The price sensitivity varied across the
segments; public entities are the most sensitive, while the insurance companies are the least
sensitive. Lastly service support was mostly important to WSS and public entities.
RQ1: How can a value proposition be developed and positioned for a high technology
innovation, using EWD as an example?
The main research question is constituted of two parts: the development of a value proposition
and the positioning of the same. The first part is more general and regards high technology
innovations. We argue that our analytical framework in Figure 7 and the method of this study
can be used to develop a value proposition for other high technology innovations as well. We
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have used customer interviews as a starting point for our value proposition and therefore we
want to highlight the importance of engaging with the customers. This enables a co-creation of
the value proposition, where the company’s product offering is matched to the customer needs.

Company Product

Customer Profile

•Features
•Differentiators
•Benefits

•Customer
segments
•Customer needs
•Customer jobs,
pains and gains

Value Creation
•Value map
•Types of value
•Value drivers

Customer Value Proposition
All benefits

Favorable points of
difference

Resonating focus

Figure 10: Contributory framework for value proposition development.

The second part is concerned with how a value proposition can be positioned for EWD
specifically. Using our empirical findings, we have developed the following value proposition:
Capture every cloudburst. Everywhere.
With microwave links covering 90 % of the world, EWD achieves a spatial
resolution unmatched by current solutions. With no information loss your models
will be built, validated and calibrated with higher accuracy than ever before.
Increase your business continuity with rain data from EWD. We offer:
•
•
•

A spatial resolution as low as 0.25 km2
A temporal resolution as low as 10 seconds
A cost-efficient solution with no requirements of hardware installation
and maintenance

7.2 Limitations and Further Research
Based on the results of this study, there are several limitations that have to be taken into account.
There is an uncertainty regarding the few included customer segments, since we did not manage
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to get in touch with other possibly interested customer segments. Thus, an alternative for further
research is to investigate additional segments, which could better reflect the total market. This
could provide the commissioner with an understanding of the most promising customer
segment. Moreover, it occurred that the respondents were not always able to answer the
questions which affected the credibility of the results. Hence, the credibility could be improved
by conducting additional interviews with stakeholders within the same company to be able to
triangulate the results. Moreover, we did not get any concrete monetary sense of the price
sensitivity across the different segments. Since the price potentially would play an important
role in future purchase decisions, a closer examination of the cost of EWD relative the current
measurement equipment should be performed.
We found that many of the respondents perceived the greatest interest in forecasts. The EWD
solution does not offer any forecasting service at present and thus the value proposition
excluded this aspect. Nevertheless, the ability of including forecasted data could be a subject
for further research with the purpose of expanding the created value proposition. Further on,
the created value proposition could be utilized as a starting point for developing a complete
business model according to Osterwalder’s business model canvas. In particular it would be
interesting to focus on marketing activities such as sales channels and customer relationships,
to put the value proposition in a context.
Apart from the above recommendations, an alternative orientation for research around this topic
is to develop a value proposition for the global market, i.e. the total addressable market. Another
alternative is to investigate emerging markets that either lacks rain data or/and where data is
not public at present. Our hypothesis is that the interest in rain data may differ in these countries
and that there are other use cases that are more prominent. An example is within the agriculture
segment, which to the large extent is dependent on rainfall. However, this requires an extensive
amount of time, since it requires involvement with a lot of different stakeholders. In addition to
this, different countries have different regulations and business environments, which has to be
considered.
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Appendix
A Customer Interview Questionnaire
The questionnaire used during the customer interviews is presented below, according to the
analytical framework.
Customer profile
1.
2.
3.
4.
5.

For what purpose do you use rain data in your organization?
What kind of problem(s) are you trying to solve using the rain data?
Do you mainly use historical data, real-time data or forecast data?
Is the rain data a first- or second-hand source?
How often do you get rain data today?
a. Which time interval does the data have?
6. Have you encountered any challenges or difficulties with the current information?
7. What are the biggest risks and/or negative consequences with rain data purchases?
8. What are the most important aspects of rain data purchase, i.e. what is of most value for
you today?
a. What are the requirements for the delivered data and what is desirable but not
directly a requirement?
Functional/instrumental value
9. How does time intervals with which data is measured and delivered, affect your
organization?
a. What time interval do you need?
10. What potential do you see in real time data when it comes to your business?
a. Are there any actions you could take with this information? Which ones?
11. How would an improved coverage affect your organization?
a. Is that something you find desirable?
12. If you should highlight something that you think is positive about the current data you
have access to, what would it be?
13. Is there something you miss or consider can be improved with the current rain data?
Cost/sacrifice value
14. What factors would determine if you invest in new forms of weather data?
15. How does the price affect the decision to purchase new weather data?
a. How important is it in relation to the benefit?
16. What other services are important/necessary for you in terms of service, support, contact
with the supplier?
17. Is there any special payment method that is preferred from your point of view? For
example: Payment monthly, annually, or as a large lump sum.
Value drivers in B2B
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18. What factors do you value most in B2B relations?
a. Evaluate all value drivers on a scale of 1-5, where 1 is not important and 5 is
very important.
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B Illustration of rain measurement equipment
Here, we present pictures of the current rain measurement equipment in Sweden, as well as of
EWD.

Tipping bucket rain gauges.
Source: http://www.hoskin.ca/catalog/index.php?main_page=index&cPath=1_61_155_1092
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Weather radar.
Source: https://celebrating200years.noaa.gov/historymakers/abbe/weatherradar650.html

The equipment for EWD: A cell tower in the mobile network, transmitting and receiving signals
through microwave links.
Source: https://betanews.com/2009/06/17/are-cell-towers-ugly-ericsson-may-have-an-alternative/
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C Detailed customer interview information
Here, we present the customer interviews in more detail.
Date for
interview
9/4
at
16.00
17.00

Interview
form
In person

The STA is responsible for
Sweden's roads and their
accessibility. J. H. works at
the
Road
Weather
Information System (WRIS)
department.

26/3 at
10.00
11.00

Skype

Water
Strategist

Works
with
cloudburst
situations from a social
disturbance perspective.

5/4
at
15.00
16.00

Skype

SMHI

Segment
Manager
of
Built
Environment

Provides
services
within
meteorology, hydrology and
oceanography for private
and public entities

26/3 at
12.30
13.30

Skype

C.H.

DHI

Project
Engineer,
Urban Solutions

Consultant within urban
drainage where rain impact
is an important factor in the
department
of
sewage
technology.

27/3 at
14.00
15.00

Skype

W.J.

SMHI

Meteorologist climatologist

Works at the unit for
information and statistics
with
the
purpose
of
spreading
hydrological,
oceanographic
and
meteorological information
to the public and experts.

3/4
at
15.00
16.00

Skype

J.P.

KoVG

Model
specialist

12/4 at
09.00
10.00

Skype

U.Ö.

MSVoA

Investigation
engineer

Responsible for managing
the water and sewage in the
surroundings of Gothenburg.
J.P. works with strategic
questions and hydraulic
modelling regarding the
dimensioning of different
systems.
Works with hydraulic models
and
with
flow
and
precipitation measurements

3/4
at
14.00
15.00

Skype

WSS

HydroMet

Public Entities

Name

Company

Company role

Work description

F.Ö.

SAF

Head
of
Method
and
System
Department

Meteorologist working with
weather
conditions
for
military purposes.

J.H.

STA

Administrative
support in road
weather
systems

P.S.

CoM

S.L.
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Insurance

S.B.

NSVoA

M.S.

Research
Institutes
Sweden
(RIoS)

of

Measurement
strategist

Monitors storm water -,
drinking
waterand
wastewater pipes in the
northwest of Skåne with
headquarters in Helsingborg.

6/4
at
13.00
14.00

Skype

Project
manager
urban
water
management

Supporting SVoA

23/3 at
10.00
10.30

In person/
Mail

Works
with
reinsurance
(insurance
to
insurance
companies).
Insurance
companies
insure
themselves
against
ex.
natural disasters because it
costs a lot.

4/3
at
11.00
12.00

In person

Legal and insurance brokers
who primarily work towards
municipalities. Helps these
with insurance solutions and
dealing with damages not
covered by the usual
insurance claims (e.g. flood
damage).

6/4
at
10.30
11.30

Skype

D.K.

JLT
Risk
Solutions
(JLTRS)

Actuarial
analyst

S.N.

Söderberg &
Partner (S&P)

Partner,
kand.

B.B.

Karlstads
university (KU)

Researcher

Background in meteorology,
currently researching the
connection
between
intensive precipitation and
damage
to
buildings
together with an insurance
company.

28/3 at
13.00
14.00

Skype

Ja.H.

SP
Underwriting
Agency
(SPUA)

CEO

Offers construction and real
estate
insurance
with
different niche product, of
which WSS insurance has
been one for the last 3-4
years.

20/4 at
13.00
14.00

Skype

jur.
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