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Abstract:
Utilizing digital solutions for improving business processes, i.e. digitalization, has enabled companies to reach
great savings and earnings during the past decades. The current hot topic in digitalization is definitely the
Internet of Things (IoT). Digitalization and IoT also enable moving to new kinds of service oriented business
models.

This study was made for a large Finnish telecomm operator, which has just recently set up a new business unit
around IoT-services. The research approach is qualitative case-study and the study was scoped to Finnish
construction companies. Five large construction companies, which are all also customers of the telecomm
operator, were included in the study. This study is aimed to find out the greatest barriers in IoT adoption from
both sales and buying point of view and how the telecomm operator could help their customers to realize the
potential of IoT better. The most promising IoT application areas for construction business are also discussed.

Overall, construction companies are cautiously interested in IoT, but practically, are very homogenous when
it comes to digital maturity and interest of actually utilizing IoT services. The biggest challenge was the lack
of vision on how IoT could be concretely valuable to the construction companies and the lack of both human
and monetary resources. The same was repeated at the telecomm sales, in addition to their lack of proper sales
tools. It is essential in communicating the value of IoT to move from the technology centric approach to more
value based approach, as the services are very customized rather than static products. Several IoT application
possibilities were identified in both building and handover phase of a construction project. In addition, there
are plenty of opportunities to expand the business with services in the living-in phase.

This study contributes to the body of academic knowledge on the barriers of adoption for digital solutions and
IoT specifically. It is also one of the few studies evaluating digital transformation of construction industry in
Finland and mapping out possibilities in this industry, where IoT has vast potential.
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Tiivistelmä:
Digitaalisten ratkaisujen hyödyntäminen liiketoiminnan tehostamiseen, eli digitalisaatio, on auttanut
yrityksiä saavuttamaan merkittäviä kustannussäästöjä ja tuottoja viime vuosina. Uusimpana
digitalisaation ilmiönä tällä hetkellä puhutaan ”asioiden Internetistä”, eli lyhyesti IoT:sta (Internet of
Things). Digitalisaatio ja IoT mahdollistavat myös uudenlaisiin palvelukeskeisiin
liiketoimintamalleihin siirtymisen.

Tutkimus tehtiin suurelle suomalaiselle teleoperaattorille, johon on juuri perustettu uusi IoT-
palveluiden ympärille rakennettu liiketoimintayksikkö. Tutkimus rajattiin suomalaisiin
rakennusyrityksiin ja toteutettiin kvalitatiivisena case-tutkimuksena, johon haastateltiin edustajia
viidestä suuresta suomalaisesta rakennusyrityksestä, jotka ovat kaikki toimeksiantajan asiakkaita.
Tutkimuksessa selvitetään, millaisia haasteita liittyy IoT-ratkaisujen hankintaan niin myyjän kuin
ostajankin näkökulmasta, ja kuinka yritys voisi auttaa asiakkaitaan ymmärtämään IoT:n
mahdollisuuksia paremmin. Lopuksi tavoitteena on tunnistaa, mitkä ovat potentiaalisimmat IoT:n
hyödyntämiskohteet rakennusalalla.

Yleisesti rakennusalan yritykset olivat varovaisen kiinnostuneita IoT:sta, mutta toimeenpanon kannalta
yritykset olivat hyvinkin eri tasoilla, mitä tulee digitaaliseen kypsyyteen tai kiinnostukseen ottaa IoT-
ratkaisuja käyttöön. Suurimpana haasteena koettiin epätietoisuus siitä, mitä mahdolliset ratkaisut
voisivat konkreettisesti olla ja pula niin rahallisista kuin henkilöresursseistakin. Toimeksiantajan
asiakkuuspäälliköt lisäsivät, että IoT-markkinointiviestintä on liian epäselvää, eikä heillä ole riittäviä
työkaluja IoT mahdollisuuksien kommunikointiin. IoT:n mahdollistaman lisäarvon kommunikoinnissa
on keskeistä siirtyä teknologiakeskeisyydestä arvokeskeisyyteen, sillä palvelut ovat jokaiselle
asiakkaalle räätälöityjä staattisen tuoteajattelun sijaan. Rakennusalalta löytyi lukuisia
hyödyntämiskohteita niin rakennus-, kuin myynti- ja luovutusvaiheeseenkin. Lisäksi,
asumisenaikaisessa vaiheessa on mahdollisuuksia koko liiketoiminnan laajentamiseen palveluiden
kautta.

Tutkimuksen löydökset täydentävät olemassa olevaa akateemista tietämystä digitalisaation ja erityisesti
IoT:n käyttöönoton esteistä. Lisäksi se on yksi harvoista tutkimuksista, jossa arvioidaan digitalisaatiota
rakennusalalla Suomessa ja erityisesti IoT:n valtavan potentiaaalin hyödyntämistä siinä.

Avainsanat: Teollinen internet, asioiden internet, digitalisaatio, arvonluonti
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1. INTRODUCTION

This chapter introduces the topic of the research as well as the motivation for the study. The
chapter starts with the general background of the area of interest and after that, the context
of the study is described. Finally, the research questions are presented, followed by a
description of the research design through which the answers for the questions are sought.
The chapter is concluded by a brief overview of the structure of the thesis.

1.1. Research Background

On the new millennium, digital services and products have dramatically changed the lives
of consumers and corporations alike. Companies have been able to make their processes
more efficient and improve both internal and external communications. The development
has been very fast, from individual software to whole large systems ran from “the cloud”.
Cloud computing, i.e. the ability to use distributed resources through the Internet (cloud),
has enabled more mobility, security and flexible utilization of virtually endless resources,
such as storage and computing power. This development is often referred to as
digitalization.

The new wave of digitalization is Internet of Things (IoT), which enables completely new
possibilities, both in terms of creating new kinds of products, services for the customers as
well as making the company processes run smoother, and gaining important insights from
the data collected. The new thing in data collection is, that now products will be equipped
with sensors, network connectivity and even processors so that the products, or “things”
can independently transmit and receive data and even make decisions and act based on that
data. The IoT is booming now and gaining a lot of interest, as the technology enabling it
has become cheaper and more available. In addition, the infrastructure for facilitating IoT,
such as connectivity and platforms, is mature now.
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The digitalization has enabled companies to create completely new business models,
especially through shifting from physical and traditional products to providing services.
The shifting towards services is another big megatrend of today and it is inherently strongly
linked to IoT as well. The service oriented thinking is not, however, as easy as it sounds.
Many companies struggle with the question on how to move towards services profitably.
Also letting go of the old product oriented thinking can be difficult.

The telecom operators are in a central role in the IoT business as Internet already is their
business. In addition to the actual networks, which enable the access to the Internet, plenty
of telecom operators are also offering so called Machine-to-Machine (M2M) services,
which can be considered as a part of IoT already as the function is to provide a machine the
connection to the Internet.

1.2. Research Context

This thesis is done for a company, which is one of the biggest companies operating on
telecommunications, ICT and online services in Finland, where they are the market leader
in providing mobile subscriptions. In this study, this company will be referred to as
Company. Company serves both consumers and business customers. Their consumer
services consist on e.g. network connections, mobile connections and entertainment (e.g.
home entertainment, music). For business customers they offer connectivity (fixed and
mobile), productivity services and through their subsidiaries consultation, data centers, help
desk and video conference services, for example.

In July 2014, Company set up a new business unit for Internet of Things. Since then, they
have been putting together their own ecosystem by building partnerships and investing in
technology. The most significant investment was an IoT platform, which was deployed and
announced in January 2015. This platform enables rapid development and deployment of
IoT applications, for any company interested in building IoT solutions easily, quickly and
without big initial investment on a platform. This is a great service for companies who are
just looking into the possibilities of IoT and wish to pilot rough ideas or get started quickly.
Now Company has the ability to serve its B2B customers on their IoT needs on “one-stop-
shop” basis, providing by itself or through its network of partners all the building blocks
and consultation needed for building IoT solutions.
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However, as a new kind of offering and IoT being a relatively new concept for their
customers, the account managers who handle the customer relationship are facing new
challenges in communicating the opportunities of IoT. The most common subscriptions and
products the existing customers have bought are the mobile phones, telephone subscriptions
and network connection services. These are very straightforward goods; customer has a
very clear idea on what they will need phones for, and how many are needed. The IoT
solutions on the other hand are more like services and co-created with the customer, which
is something that the account managers do not have such good understanding of.

The case study companies studied for this thesis were selected from the construction
industry. Construction industry has a long history and old traditions. Most of the case
companies in this study have been founded over hundred years ago (the ‘youngest’ one is
founded 1947). Many things have changed during the life span of these companies, the
most recent change being the digitalization of the construction industry. The utilization of
generic digital solutions has spread from other industries, such as HR, CRM and other IT
systems. Now the rise of industry specific and company specific tools has been accelerated
as well. However, many still consider construction industry conservative when it comes to
digitalization. Therefore, there are still plenty of unfulfilled opportunities in the
digitalization of the industry. Construction industry is certainly not the spearhead of digital
innovations… yet. This difference between the current status and open opportunities makes
construction industry a very interesting research topic in the context of digitalization and
the latest technologies, such as IoT.

The customer base of the Company includes the biggest construction companies in Finland;
therefore, it was relevant for not only for Company but the construction companies as well
to be part of this study i.e. the already existing business relationship enables them to easily
utilize the offering of Company. The discussions about IoT between the construction
companies and Company have been on a very early stage, things have been discussed to
some extent with all the companies, but nothing has been agreed of piloted yet.

1.3. Research Problem and Scope

Now that Company has the holistic IoT offering available, they have been discussing it and
the possible opportunities with their existing business customers. Despite the great interest
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from the customer side, starting the IoT projects with customers has been slow. This not the
case in construction industry only, according to Marketvisio (2014), despite the huge
potential in the IoT, almost 70% of the Finnish organizations have a passive attitude
towards networking devices and IoT. Therefore, it is interesting for Company to figure out
what kind of factors might be hindering the adoption of IoT in their customer companies,
and this is the first research problem leading to the first research question Q1. It would be
naïve to think that all the possible barriers are rooted on the customer side and therefore
also finding out the barriers from Company representative point of view was important. In
this way, a more comprehensive picture can be drawn on how the Company representatives
see the construction companies and how the construction companies see Company and
digitalization (and especially IoT) in general. This consideration lead to the two sub
questions, Q1.1. and Q1.2. (or scoping, if you will) for Q1. The first research questions are
following:

Q1: What are the biggest challenges for IoT adoption in construction industry?
Q1.1. From the sales point of view?
Q1.2. From the customer point of view?

Once the possible barriers are mapped out, the aim is to find possible solutions on how to
overcome those barriers by providing better-aligned value to the customer by helping them
realizing the potential in IoT. This leads to the second research question:

Q2: How can Company provide value for the selected customers?

Which is the divided into two sub questions:
Q2.1. How can Company help their customer to realize the potential of IoT?
Q2.2. What are the most promising application areas of IoT for construction
business?

1.4. Research Design and Process

Once the research problem had been defined, the study started with a desk study of the
existing theories about the definitions and theories around the problem scope. This included
reading academic papers, company white papers, blogs of relevant companies and
professionals, news items.



5

The empirical part of this study was conducted as a qualitative multiple case study. In
addition to the multiple cases, where customer companies in construction business were
interviewed, also Company representatives working in the customer interface were
interviewed in the beginning to get a two-sided view from both sides. In addition to the
core interviews, few extra interviews were conducted to enrich the data and for gaining
better understanding and new views.

Finally, descriptions, observations and theory were derived from the data collected and
analyzed during the research process. The overall picture of gathering data for theory
creation is illustrated in Figure 1.

The research design and process will be discussed and described in more detail in chapter
three.

Figure 1: Building the theory from this research
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1.5. Structure of the Study

This section briefly describes the structure of this study. In the first chapter, the background
and the context of the study is presented, followed by the research problem and questions
and a brief overview of the research design. The second chapter covers the relevant
definitions as well as a deeper dive into digital transformation and service orientation. In
chapter three, the research methodology is described in detail. All the findings with analysis
from the empirical study are covered in chapter four. Finally, in chapter five, the research
questions are answered and the study is concluded with suggestions for future work and
research.
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2. THEORETICAL BACKGROUND

This chapter covers the essential definitions and theories to help understand the dynamics
studied in the desk study phase. First, in section 2.1. the technical definitions are made.
Then the section 2.2. handles the phenomenon of digitalization, its possibilities, defining
the stages which companies go through with digitalization. This is important as IoT is seen
as the new wave of digitalization and it is assumed that the same theories apply. Also the
challenges of digital transformation and overcoming those challenges are handled. Section
2.3. covers service oriented thinking and approaches, as Company is moving towards more
service oriented offerings with IoT and on the other hand, their customers can realize new
service oriented possibilities through the use of IoT.

2.1. Definitions and terminology

Some of the key definitions, terminology and background is covered in this section.

2.1.1. IoT, Industrial Internet, M2M and Big Data

IoT
Internet of Things (IoT) is probably one of the hottest topics in IT these days. IT consulting
companies are talking about it, researchers are studying it and conventional companies are
pondering if there was something they could do with it. Even the government of Finland
has stated that they see the utilization and knowledge of IoT as something that can truly
build competitive advantage for the whole country.
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The concept of IoT is very complex and there are several viewpoints, prioritizations and
opinions about the essence and definition for it. It is quite descriptive, that the International
Organization for Standardization (ISO) gathered a group of experts to create the official
definition for IoT, and after almost 16 months of debate, they concluded that it was
impossible to include all the aspects and complexity into simple definition of 2-3 lines. But
they did come up with one:

An infrastructure of interconnected objects, people, systems and information
resources together with intelligent services to allow them to process information of
the physical and the virtual world and react.

 After the definition, ISO decided to build a mind map in order to capture the complexity.
Once the mind map grew too large, they decided to divide it into three mind maps. The
bottom line is, that defining IoT is definitely not trivial. (International Organization for
Standardization (ISO), 2015)

One of the reasons why IoT is so difficult to define is grounded on the name. Atzori et al.
(2010) state that IoT can be seen from the network (Internet) oriented vision or object
(Things) oriented vision. They add, that there is also semantic oriented vision, covering the
logics of the systems build in a IoT. These visions capture quite well the common themes
found in the several IoT definitions. It is very difficult to give a holistic definition as it
depends on the context and point of view. The holistic definitions also tend to be relatively
vague inherently. The essential parts of IoT consist of smart “things”, connectivity, data
and intelligent services. The essential definition could be presented this way:

IoT consists of identifiable things connected to a network, which are sharing
and/or utilizing the data transferred through that network. These things are
coordinated by a logic, which utilizes this data for value creation.

Porter and Heppelmann (2014) claim that the essential and new thing in IoT is definitely
the “things” and what the things are able to do. They group the capabilities into four areas,
which are each building on top of each other: monitoring, control, optimization and
autonomy. These four are illustrated and described in more detail in Figure 2. As can be
seen, the more advanced (or “smart”) the things get, the less human intervention will be
needed in the system.
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IoT represents tremendous possibilities for discovering new ways of doing business. This is
true especially in companies whose business is goods oriented, enabling them to embed
technology and connectivity to their products and utilizing the data collected or “sensed” by
the device. This data can be further utilized for e.g. making the product better (R&D),
providing extra value though services for the customer (transitioning towards goods
oriented business models described in the chapter 2.3.) or automating processes. Now, the
academic attention seems to be in the technology enablers of IoT, but the business models
and services are the actual value extractors, and therefore would deserve much more
attention. Those are discussed in more detail in 2.3.5.

There is a myriad of terms and concepts, which have emerged alongside IoT. Some of those
are overlapping, some complimenting and some building on evolutionary directions and
views on IoT. This must be the reason why many people are getting very confused with the
network of terminology. To add to the confusion, Cisco has coined a new term, Internet of
Everything (IoE) to describe the new, expanded scope of IoT. They describe the difference
as “IoE (four pillars: people, process, data, and things) builds on top of IoT (one pillar:
things)” (Cisco, 2013). As can be seen the original scope of IoT is very narrow in
definition by Cisco. In addition, the IoE is simply the same elements which are already
found in other (especially academic) IoT definitions. The only differentiating factor is
people, which is not a fundamental part of the previous IoT descriptions, which rather
emphasize the autonomous action in the IoT, even without human intervention. The other

Monitoring

Control

Optimization
Autonomy

Monitoring with sensors
and external data
sources of:
- The condition of

product
- External environment
- Products operation

and usage
Alerts and notifications
of changes

Software embedded in
the product or in the
product cloud enables:
- Control of product

functions
- Personalization of the

user experience

Previous capabilities
enable algorithms that
optimize product
operation and use in
order to :
- Enhance product

performance
- Allow predictive

diagnostics, service
and repair

Previous capabilities allows:
- Autonomous product

operation
- Self-coordination of

operations with other
products and systems

- Autonomous product
enhancement and
personalization

- Self-diagnosis and service

Figure 2: Capabilities of smart, connected things (Porter and Heppelmann, 2014)
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most common and closely linked terms are Industrial Internet and M2M, which will be
briefly introduced next.

Industrial Internet
Bruner (2013) defines Industrial Internet as “the enterprise Internet of Things, operating
under the demanding requirements of systems that have lives and expensive equipment at
stake. --- [it is] an approach to bringing software and machines together, not a particular
group of technologies.”. Other papers and corporate-made descriptions echo the same:
Industrial Internet is running on industrial systems, creating cost savings an efficiency for
corporations. The technical features are similar to IoT, just the context is specified
differently.

Industrial Internet is also heavily linked to the theory, that with IoT, the new industrial
revolution is taking place. There are several versions on what the earlier revolutions were,
but the most common one being the move to mass production (first), utilization of
computers to support processes (second) and now, utilizing availability of network
connections which has spread from small networks to Internet to Internet of Things (Porter
and Heppelman, 2014).

M2M
Many of the academic papers on Machine to Machine (M2M) draw no clear distinction
between M2M and IoT, but even discuss and mix these terms quite liberally (e.g. Wu et al.,
2011). This is one more addition to the confusion around the topics. Some consider M2M
as just the technical means of machines or things being connected to each other, i.e.
connectivity centric (e.g. Alam et al., 2013). Then some others have extended the definition
to the applications and intelligence as well, that is, the same as most IoT definitions. Alam
et al. (2013) see M2M as the predecessor in the evolution of IoT. One of the common
distinction of M2M is however, that the human intervention is excluded.

Big Data
Even though the ‘core’ of IoT is the connected devices, the ‘intelligence’ emerges from the
fact that based on the data that the devices are sharing, new knowledge is formed and
possible actions are triggered. This links heavily on the concept of big data. It is inevitable,
that if data is constantly collected from several sources, the amount of data grows very big
very fast. Then individual pieces of data lose their meaning but the mass can provide great
amount of knowledge.
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According to a study by Accenture (2014), where they interviewed 1007 company
executives on companies based on all five continents, which utilize big data already, the
biggest business impacts of utilizing big data are experienced on the following areas
(percentage of the respondents in parenthesis):

1. Identifying new sources of revenue (94%)
2. Retaining and acquiring new customers (90%)
3. Developing new products and services (89%)
4. Finding new sources of revenue (56%)
5. Enhancing the customer experience (51%)

The biggest challenges of implementing big data, identified in the same Accenture (2014)
study are security, budget, lack of know-how, running the data analysis on on-going basis
and integration with existing systems.

2.1.2. Value and Value Propositions

Value is definitely a fuzzy term, and many different sorts of definitions can be found in the
literature and also are very much linked to the context in which it is used. For the needs of
this study, the most common definition is used: value is a trade-off between the benefits
received and the costs of getting the benefits (e.g. Woodruff, 1997). The traditional
approach has been that companies create value, but during the past few decades, the
customers have become to be seen as active collaborators in value creation (Moeller et al.,
2013). This will be discussed in more detail in section 2.3. as value and co-creation of value
are the central concepts of service orientation.

Value proposition is an important concept for communicating the value to the customer. It
originates from Lanning and Michaels (1988) (in McKinsey, 2000):

“behind any winning strategy must stand a superior value proposition— a clear,
simple statement of the benefits, both tangible and intangible, that the company will
provide, along with the approximate price it will charge each customer segment for
those benefits. All of the company’s customers should see significantly more benefit
from the transaction than they are being asked to pay.”
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They suggest three steps in creating this “value delivering system”: choosing, providing
and communicating the value. Ever since there has been plenty of articles and debate on
value propositions, one of the latest being Value Proposition Design by Osterwalder et al.
(2015), which builds on the same authors take on business model design. They have been
able to build very pragmatic process on how value proposition design could be conducted,
which is outlined below (for more detailed insights, refer to the book):

1) Canvas
Ø Create customer profile (pains, gains and customer jobs)
Ø Create value map (pain relievers, gain creators and products +

services)
Ø See that the value map fits with the customer profile

2) Design
E.g. prototyping, building customer understanding (e.g. with
workshops) and finding the right business model

3) Test
Testing the proposal ideas with e.g. illustrations, storyboards,
scenarios

4) Evolve
Create alignment, measure and monitor, reinvent yourself constantly

The customer is very central in the above process, which is in line with the current
customer centric thinking. Another interesting observation is, that the value proposition
does not end once the first proposal is out. In long term customer relationship, continuous
improvement should be ongoing all the time. This is supported by other academics as well,
e.g. Frow et al. (2014). Woodruff (1997) suggests similar ongoing strategy, that the
company should plan a customer value delivery strategy and translate that into customer
value processes and requirements, implement, track the performance which finally leads to
learning and the process starts all over.

As the above mentioned strategies suggest, building a good value proposition and
especially the continuous improvement is very resource consuming. Hence the most
potential customers should be selected for the co-creation process (Webster, 1994). Indeed,
it is more resource-efficient to pick the most suitable and motivated customers first and
then utilize the success stories from the pilots to communicate the value proposal for others.
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2.1.3. Construction industry and digitalization

Construction industry has relatively conservative reputation in Finland. Many of the
companies have a long history and hence long traditions. Kristiansen et al. (2005) studied
construction industry in several countries and concluded that in Finland and Sweden the
view on construction is much more visionary and broad than in other Nordic countries.
Future considerations, such as social and technological challenges are included in both
Finnish and Swedish strategies. This includes e.g. the aging of the population, importance
of knowledge capital, emerging technologies and global warming.

The construction industry is quite similar worldwide, in terms of organization: there is the
general contractor responsible of the building project and plenty of subcontractors
specialized on some expertize of the construction project, e.g. painting, plumbing and
electrical work. There is also a constant attempt for performance measurement, sustainable
growth, profitability and competitive advantage. (Horta et al., 2012). Also managing the
network of subcontractors can be quite a challenge for the contractors (which are the scope
of this study).

The Finnish Association of Civil Engineers publishes a report every two years, called
Rakennetun Omaisuuden Tila (The State of the Built Environment), or ROTI in short, in
which they evaluate the situation of buildings, traffic networks, infrastructure and education
& development. In the latest report, ROTI 2015, they also included “digital solutions” as a
category to be evaluated, which reflects the rising importance of and attention towards
digitalization in the construction industry. The overall grade on ROTI 2015 about the state
of digital solutions was just “moderate” despite the fact that they do acknowledge Finland
being one of the top countries in data modelling. However, the available digital solutions
are not utilized enough in the construction industry. The data generated and collected in the
construction projects is still very modest quality, quantity and management wise. There is a
lot of room for development in this area as well as standardization and practices. IoT is
highlighted as one of the great opportunities for the construction industry due to reduced
prices and improved capabilities of its components. Other big underutilized trends are cloud
computing and mobility. (Suomen Rakennusinsinöörien Liitto, 2015)

In construction industry, digital solutions are quite often just considered just as the data
modelling in the design phase. But there are plenty of opportunities available considering
the whole life cycle of the building. Also the authorities have been too slow in demanding



14

and driving digital development, which they should do for the sake of national
competitiveness. There is a vast amount of data recorded by different parties (public
authorities, construction company and subcontractors, end users, etc.), but it is very
fragmented, causing overlapping of data collection (same data recorded to several places
instead of one single recording and automated updating to all relevant databases).
Standardization and open interfaces are crucial to make the data management smart. The
final conclusion is, that the lack of the technology is no longer a barrier in fully utilizing
digital possibilities, but the stakeholders in construction should start acting as soon as
possible. (Suomen Rakennusinsinöörien Liitto, 2015)

Kähkönen and Rannisto (2015), concludes more optimistically, that construction companies
have started to see their IT systems as a great asset, which requires continuous
improvements and investments. Especially documentation being such a central part of the
construction project, there has been much efforts into digitalizing the documentation, data
exchange and approvals. However, the ROTI 2015 report points out, that quite often the
“digitalization” is so called “forced digitalization” rather than holistic solutions, e.g.
sometimes documents are “digitalized” by simply starting a process of scanning them.
Building Information Modelling (BIM) technologies and applications have been probably
the greatest digital revolution in the construction industry, showing the way towards
handling and sharing data, communication, coordinating the projects, decision making and
organizational learning – all in digital format.

The adoption and use of an ICT (Information and Communications Technology)
application for coordination and collaboration in a construction project was studied by
Adriaanse et al. (2010). They state that there were significant problems in achieving
intended use of the system in the project. They observed four categories, which affected the
adoption and utilization of the system:

(1) personal motivation; influenced by perceived benefits, disadvantages and time
pressure (high level of time pressure lowers motivation)
(2) external motivation; degree of other actors pushing towards usage, which is
influenced if the usage is mandated in a contract or because of the presence of the
requesting actor)
(3) knowledge and skills; if the actors feel these are limited, they start limiting the
use of the system (knowing how to act concerning the application and clarity about
the operation of the system)
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(4) acting opportunities; the extent to which the actor are able to use the system,
influenced by the alignment of the system and the work practices, and availability
of technical means (e.g. network connectivity)

The good news is, that these barriers can be worked on, and in the above mentioned project,
significant improvements were seen when the above issues were addressed. Some of the
success factors were adding training and support to the users (knowledge and skills),
emphasizing that they are expected to use the system, no matter what (external motivation).
On the personal motivation side, it was interesting to see how the users only used the
functions they themselves found useful and tried to ignore the rest. Also Kähkönen and
Rannisto (2015) concluded that the system (Electronic Data Management System) of which
adoption and use they were observing, did not reach the intended use. They noticed that the
level of usage of the system was very uneven between the 15 projects they were observing
and they could not find the reason in the size of the project. It could have been that the
reasons are found in the Adriaanse et al. (2010) study above. At least they found that the
users who did use the system, modified it a lot. This might suggest that the users did not
find the system easy to use or useful as-is.

Digital solutions are already everyday life in the construction industry - so in a sense,
digital transformation might have started. But there is still room for more radical digital
transformation. The next section will go through the bigger picture of digital
transformation.

2.2. Digital Transformation

This section introduces the concept of digital transformation, its importance and the
opportunities induced by it. The frameworks of organizational development in terms of
digital transformation are described. Finally, the challenges and method of overcoming the
challenges are discussed. There is a heavy linkage to IoT, which can be considered a
contemporary element of digital transformation. Therefore, the adoption of IoT will most
likely follow the dynamics of digital transformation as well.

Despite the fact that digital transformation has been much discussed in the IT industry in
the recent years and has been existing in the literature at least since 2000 (Patel and
McCarthy, 2000), it was very surprising how few academically peer-reviewed articles
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could be found about the topic. MIT Center for Digital Business collaborating with
Capgemini seems to be the forerunner in the research of digital transformation, with several
long and holistic studies.

2.2.1. The Concept of Digital Transformation

Fitzgerald et al. (2013) define digital transformation as

“the use of new digital technologies (social media, mobile, analytics or embedded
devices) to enable major business improvements (such as enhancing customer
experience, streamlining operations or creating new business models)“

The above definition is very good and holistic as it is holistic enough and also includes the
motivation for the digital transformation. One thing to note is that digital transformation is
not only limited to the digital technologies mentioned above, but rather all technology
which changes and improves the operations of an organization. The above-mentioned
technologies are trending right now, but most likely future will bring more new
technologies enabling new digital transformations.

Lanshear and Knobel (2008) describe digital transformation as the highest level of digital
literacy. Digital literacy is a concept introduced by Gilster (1997) as “an ability to
understand and to use information from variety of digital sources”. So it can be regarded as
the literacy of the digital age and it is not only limited to individuals but organizations as
well. Lanshear and Knobel (2008) describe the levels of reaching digital literacy as shown
in Figure 3. The pre-requisite is the digital competence, meaning the basic techniques of
using digital content. The next level of digital usage refers to more meaningful and context
aware usage of digital tools. Finally, the digital transformation requires critical reflection
and understanding of the transformational impacts of digital actions. That is also where
innovation and creativity come into play.
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Figure 3: Levels of digital literacy (modified from Lanshear and Knobel, 2008)

The approach of digital literacy is a bit different towards digital transformation than the
Fitzgerald et al. (2013) discussed above, but not exclusive. This definition highlights the
fact that digital transformation does not emerge from nowhere, but the digital maturity has
to be built to a certain level before the real digital transformation can take place. The digital
maturity will be discussed in more detail in section 2.2.3.

2.2.2. The Need and Opportunities for Digital Transformation

Kreutzer (2014) discusses how “Digital Darwinism” is happening at the moment in the
economy. By that he refers to the evolutionary theory of Charles Darwin and especially:

“It is not the strongest of the species that survives, nor the most intelligent that
survives. It is the most adaptable to change.”

The survival strategy in the current economical evolution is digital transformation. Kreutzer
(2014) refers to the earlier revolutions caused by invention of the steam engine (first
industrial revolution), electricity (second industrial revolution) and now the third industrial
revolution induced by digitalization. In all the earlier revolutions, companies unable to
utilize the new potential have faded away. He reminds that only 71 companies from the
Fortune 500 list of 1955 still exist. So the large size or well established business of a
company will not compensate the lack of adaptation.



18

The same message is echoing all over the Internet, in expert blogs and technology journals:
if the digital transformation is not seen as an opportunity in an organization, it will become
a threat for survival. Kreutzer (2014) points out that once companies are now busy thinking
about the ROI (Return On Investment) for digital solutions, they should also consider the
Risk Of Ignorance, which can be seen as the other side of the coin. There are also plenty of
researchers (e.g. Fitzgerald et al., 2013) stating that no organization or industry is sheltered
from the competitive disruption emerging from the adoption of new digital technologies.
Westerman and Bonnet (2015) argue that even though big traditional companies seem to
think that the safe strategy is to follow the situation instead of trying to be a pioneer, it is
anything but safe.

Fitzgerald et al. (2013) have divided the benefits realized from digital transformation in
three categories:

1) better customer experiences and engagement
2) streamlined operations
3) new lines of business or business models

According to their study, the first two are the most common benefits gained by the
companies interviewed, customer relationship improvement reported to be the most
successful ones. It might be that perhaps the efforts are mostly invested in the first two as
the third one is more difficult and risky to carry out. However, the opportunity for creating
new business with the help of digital technology was recognized by the respondents in the
study: quarter of them expect to launch new products and services utilizing digital
technologies. E.g. General Electric has a strong IoT strategy which will improve their
operations and tell their customers when to schedule maintenance and avoiding part
failures. They are expecting company growing to the service side, making their business
more robust and less dependent on product sales.

Andal-Ancion et al. (2003) go even deeper into the drivers that determine competitive
advantage gained through use of new information technologies based on their study of large
corporations in North America and Europe. They divide the types of the drivers into three
groups:

A. Inherent characteristics of product or service
B. Interactions between company and its customers
C. Interactions between company and its partners and competitors
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The drivers identified by Andal-Ancion et al. (2003) which go under the three types listed
above, are listed in the Table 1 below with descriptions.

Table 1: The drivers of new information technology

The drivers are also linked to the benefits by Fitzgerald et al. (2013), listed earlier in this
section on the last column of the Table 1.

2.2.3. Digital Maturity and Growth

Westerman et al. (2012) define two dimensions for the digital maturity of a company:
digital intensity and transformation management intensity. Digital intensity refers to the
amount of investments made in the company for digital initiatives in customer engagement,
internal operations and even business model innovation. Transformation management
intensity refers to the extent of coordination of digital transformation in the company. It
also means the leadership capabilities for creating a vision to shape the future, governance
and engagement as well as good IT/business relationships within the company.
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The above mentioned dimensions on a scale low-high define four different types of digital
maturity: beginners, fashionistas, conservatives and digirati as illustrated in Figure 4. The
beginners in the lower left corner do not utilize advanced digital technologies. They might
have traditional software, such as ERP in place, however. They might also be trying
something small, but have no effective transformation management in place. Sometimes an
organization can be beginner by choice but quite often, it just happens to be there due to
e.g. lack of knowledge of the opportunities. Companies on top left quadrat are called
fashionistas. They have a positive attitude towards digitalization and have been trying out
and implementing plenty of new digital solutions. However, they lack the holistic
governance and vision on how these digital solutions work together as well as
understanding on how to maximize business benefits from their digital systems. The
fashionistas might have several overlapping systems and then systems that are so separate
that will not function with anything else. Digital conservatives, on the right bottom of the
four fields, understand the importance of IT governance, but act very carefully and
skeptical when it comes to new digital innovations. This can lead to missing valuable
opportunities. The companies in the top right corner are called digirati. These companies
have the ability to make the best of digitalization by good vision and governance, combined
with continuous coordinated investments into new technologies, which are in line with their
vision. (Westerman et al., 2012)

Figure 4: Four types of digital maturity (Westerman et al., 2012)
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To see the effects of the above qualities of digital maturity, Westerman et al. (2012)
surveyed 469 executives from 391 companies in different industries around the world,
which were found to be distributed quite evenly on all the four quadrats. They found out
that the companies with:

1) stronger digital intensity derive more revenue from their physical assets
2) stronger transformation management intensity are more profitable and achieve

higher market valuations
The digiratis had the highest percentages of above three success factors, so they clearly
outperform all the other quadrats.

The journey towards “digital revolution” of an organization is described by Kreutzen
(2014). He is also highlighting the importance of comprehensive change management
system to make it possible to fully exploit the potential of digitalization. The Figure 5
shows the positions where a company can be on their way towards the digital revolution.

At the observer-stage, company is simply aware of the new technologies but not really
considering those, as the companies on the listener-stage. Once the company is on the
analyst of changes-stage, they are already conducting more profound investigation on the
possibilities and challenges in regard to their own business model. Analysis can then lead to

Figure 5: Company's position while mastering the digital revolution (adapted from Kreutzer (2014))
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conducting the first test projects, where the new solutions and opportunities are piloted.
After successful pilots, the new solutions can be anchored to the organization and company
strategy. Finally, on the top of the categorization of companies on their journey towards
digital revolution, are the companies that have already adjusted their structures and
processes to routinely utilizing digital solutions holistically.

On how to move towards exploitation of digitalization, Kreutzer (2014) suggests four steps,
which have been derived from the maturity development described earlier, illustrated in
Figure 6 below:

Figure 6: Steps of the digital transition process (adapted from Kreutzer (2014))

On the first step, there are merely individual experimentations on digital solutions without a
real commitment from the corporate management. On the second step, the digital solutions
are being used on separate parts of the organization with little resources allocated and the
first guidelines are sketched and monitoring of the usage might have started. On the step
three, the commitment and resources from company management are obtained and the
respective KPIs are developed. Finally on the step four, the cross-corporate engagement is
reached and the new solutions are used all through the organization.

In the above models, experimentation plays an important role and it is indeed suggested in
many sources. In Hopkins (2010) it is pointed out that in the past, experimenting used to be
very expensive and basically the companies could not afford to fail any, leading to very
cautious behavior. And this culture is still living strong in many industries as the people
have not realized the dramatic drop of prices of experimenting new technologies. Also,
people in the business schools are not trained to conduct experimentations, but calculations,
which can lead to them not recognizing highly potential improvements. In the end it is
concluded, that getting out of the comfort zone can really pay off, so more experimental
attitudes are needed. As Michael Schrage, a research fellow from MIT Center for Digital
Business puts it in Hopkins (2010):



23

“The cost of experimentation is now the same or less than the cost of analysis. You
can get more value for time, more value for dollar, more value for euro, by doing a
quick experiment than from doing sophisticated analysis”

2.2.4. Challenges of digital transformation

Fitzgerald et al. (2013) have divided the digital transformation barriers based on their
extensive studies roughly into two categories: organizational barriers, which are heavily
linked to leadership and management of digital transformation and cultural barriers, which
are linked to institutional challenges. The most significant barriers will be discussed in
more detail next.

The most significant organizational barriers are listed in the Table 2 below, with the
percentage of respondents in the study by Fitzgerald et al. (2013) who indicated the barrier
as the most significant (participants were allowed to choose up to three most significant
ones).

Table 2: Top organizational barriers identified by Fitzgerald et al. (2013)

As can be seen in Table 2, the sense of “burning platform” or the lack of urgency was the
most chosen barrier in the study by Fitzgerald et al. (2013). One of the responders said:
“The organization has a long history (70 years) of success… the need for change is not
clear to some members of the old guard”. This might well explain the lack of urgency; why
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fix something that is not broken? One interesting finding was that there was a clear split in
perception of urgency between the top management and the workers below them in the
organization: actually, the further you go from the top, the less content workers were with
the pace of digital transformation. This might be due to the fact that the top management
actually has to deal with the complexity of transformation and the lower you go, the more it
is about the expectations of results. Top managers also commented that they get a lot of
pressure from the suppliers of solutions and feel the hype, and therefore it might be risky
for their credibility to push harder.

The importance of having shared vision from top management of digital transformation
proved to be very important in Fitzgerald et al. (2013). 93% of employees indicated that
digital transformation is important in the companies where senior management had clearly
shared their vision. Researcher George Westerman, principal research scientist from MIT,
who has been studying digital transformation, commented in the study that he has never
seen any transformation happening bottom-up, so it needs to be driven from the top.

Digital transformation can take many forms. Therefore it is very difficult to create a
roadmap for it, argue Fitzgerald et al. (2013). The successful “digirati” and “conservative”
companies described in the previous section were the most successful in aligning the digital
transformation roadmap with company leadership. Creating the roadmap requires
answering several questions. To begin with: where to start in the organization? It might also
require stopping to look at traditional metrics and start reframing the questions, which
requires challenging the prevalent assumptions about the company. Westerman and Bonnet
(2015) also discuss the problems that traditional companies face, when they try to make
decisions based on what used to be possible and impossible last century. These companies
should challenge their assumptions on what their end customers’ value, how far they can go
with digitalization (quite often the boundaries of what can be done are much wider than
previously thought) and on the other hand assuming that everything physical could be
digitalized as is.

The most significant cultural barriers are listed in the Table 3 below, with the percentage of
respondents in the study by Fitzgerald et al. (2013) who indicated the barrier as the most
significant (participants were allowed to choose up to three most significant ones).
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Table 3: Cultural barriers identified by Fitzgerald et al. (2013)

Fitzgerald et al. (2013) found four major institutional barriers for digital transformation.
Firstly, the attitudes of older workers were mentioned, but it is interpreted so that maybe
just younger workers believe that the older employees do not understand digital
possibilities even though it might not be the case. The second barrier identified was the old
legacy technology in use, which is hard to update or connect with the new systems. Third
barrier is the innovation fatigue: after trying out several new technologies year after year,
people can feel exhausted and that everything has been done. Continuous innovation can be
hard to digest in the pace of new opportunities rising, but Andrew McAfee, a researcher
from MIT reminds:

“The vexing thing about innovation and disruption is, they don’t stop once you do
it. Neither will competitors. Companies need to develop a continuous process for
digital innovation”

Finally, the fourth barrier is the organization internal politics, which is reflected
significantly in the cultural barriers in Table 3 above.
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2.2.5. Overcoming challenges of digitalization

One important theme in the barriers of digital transformation is the lack of understanding
and clarity of its pay-off. Fitzgerald et al. (2013) suggests, that it is important to make a
case for the digital transformation in the organization. This requires leveraging the metrics,
such as KPIs (Key Performance Indicator) to make the digital transformation happen.
However, this is easier said than done: even the writers have no concrete ideas on how this
“leverage” could be done. Another much more concrete suggestion is incentives across the
organization for integrating and making the digital transformation successful.

The bottom line of the suggestions by Fitzgerald et al. (2013) is that the digital
transformation has to be lead from the top of the organization. Westerman et al. (2012)
conclude the same. They identified four key transformation management capabilities that
are in line with the earlier:

· Transformative vision
· Digital governance
· Engagement of the employees
· IT-business relations within the company

Focusing to affect these capabilities is the key to successful digital transformation. To
conclude, seven misconceptions about digital transformation were identified as well as their
respective actual realities – those are listed in Table 4 below. It is important to acknowledge
and challenge the current assumptions, as they might just be myths and our own
perceptions hindering the successful digital transformation of an organization.

Table 4: Myths and reality of digital transformation (Westerman et al., 2012)
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2.3. Service Orientation

In addition to the digital transformation, there is another great transformation taking place
in several industries and especially in IT: moving towards service oriented business models.
As the general term ‘service orientation’ is used in this study, but several other exist, e.g.
servitization. Many companies have successfully moved from being a product supplier to
becoming a service provider, or at least moved from product orientation towards service
orientation. For example, former product and manufacturing oriented companies, IBM and
Kone, now make more than half of their sales from services, after their successful shifts to
services (Gebauer et al., 2010). The service sector is growing everywhere in the world and
it already accounts for 70 percent or more of the gross domestic product (GDP) in western
countries such as USA, UK, France and Germany (IMD World Competitiveness Yearbook,
2012).

The mechanisms of transition towards services often work so that the company starts
building a whole new service business around their products or transforms their previous
product sales and whole business model into service oriented model. Good example of such
transformation is software as a service (SaaS) business model, where the customer does no
longer buy the software product, but the right to use the product for a certain amount of
time. Another example of a rapidly growing service business is the cloud services, e.g.
individuals and especially companies have started to prefer using data storage on the cloud
rather than hosting their own data centers. In the ultimate discussion about service
orientation, the role or existence of a physical product becomes relatively irrelevant; the
core is in the value creation and involving the customer. However, it is important to
understand the evolution of goods versus services discussion and especially what
characteristics define services, in order to create great services and shift the focus towards
service-oriented direction.
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2.3.1. The emergence of the Service Orientation

Generally, the relationship between goods and services in the company offering (as well as
the transformation towards service-oriented business) can be seen as a continuum, where
the other end is offering just goods and other being offering just services. Between these
extremes, there exist all the possible relations. This is illustrated in the Figure 7 below. The
continuum model is very theoretical, however, e.g. Gummesson et al. (2010) point out that
the extremes (pure product, pure service) do not exist in the real world.

There has been a long academic debate about the theoretical distinction between tangible
goods and services, and especially the nature of services. Once economics became
considered as a science in the 18th century, the value was considered to be embedded in
products. The fundamental ideas came from Adam Smith (1776), who claimed that national
wealth is created through production of tangible goods. He also brought up the importance
of value, dividing it into two categories: value-in-exchange and value-in-use. This was not
his original idea, however; in fact already Aristotle made this distinction on 4th century
B.C., but had difficulties in explicitly defining their meanings (Fleetwood, 1997). All the
way until 1980’s services were considered as a type of a product (i.e. “intangible goods”) or
as a way to add value to a tangible product. Along with the rise of service science new
views have gained ground to the extent of claiming that essentially all economies are
service economies (Vargo and Lusch, 2008b), as creation of a certain tangible item requires
a set of competencies. So the customer is paying for the services of the professionals who
created the item and later on benefits from the value derived from the use of the item. This
can be seen as the item being the distribution mechanism of a service of use. (Vargo and
Lusch, 2004)

Goods
only

Services
only

Goods

Services

Move towards service orientation

Figure 7: Goods to services continuum. Modified from Oliva and Kallenberg (2003)
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In 1988, the term “servitization of business” was coined by Vandermerwe and Rada (1988).
They defined it as the phenomenon, where companies start adding services around their
existing products and even expanding outside of their current business. The evolution of
servitization is seen in three overlapping stages:
Stage 1: Goods or Services
Stage 2: Goods and Services
Stage 3: Goods and Services and Support and Knowledge and Self Service

This means that already on the 1980’s, it was recognized that simply adding services was
not enough, but companies had started moving further with other supporting service
functions which are embedded to the whole offering of the company.

Allmendinger and Lombreglia (2005) claimed that as most companies have responded to
the servitization trend and have wrapped value-adding services around their products, it is
time for the next stage of the evolution: smart services. Smart services go beyond the
traditional maintenance and upgrades provided and enabled even further value for the
customers and cost-efficiency. In order to make services “smart”, extra intelligence is
needed. This means adding connectivity and awareness embedded into the products
themselves. IoT was not mentioned yet in this context, but it is easy to see that IoT is
exactly what was called for. This will be discussed in more detail in section 2.3.5.

Several academics have attempted to find the perfect definition for a service, all having
their own viewpoint towards services and different views about what is and is not included
into the definition. Here, the definition by Vargo and Lusch (2004) will be used:

“Services are the application of specialized competences (knowledge and skills)
through deeds, processes and performances for the benefit of another entity or the
entity itself”

It is important to note, however, that this discussion is mostly about the nature of a service
and what is considered as a service. Even though it is heavily linked to how value is
perceived it has very little to do yet with the current movement toward service oriented
businesses mentioned earlier.
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The value creation is in a central role in the discussion about the nature of the services.
Christian Grönroos has been writing about it since the early 1980’s and in his article
(Grönroos, 2008), he summarizes that the service logic should be observed both from the
customer and the provider point of view:

(1) Customer Service Logic: When using resources provided by a firm together with
other resources and applying skills held by them, customers create value for
themselves in their everyday practices

(2) Provider Service Logic: When creating interactive contacts with customers during
their use of goods and services, the firm develops opportunities to co-create value
with them and for them

This is very well in line with the description by Vargo and Lusch (2004) above, but adding
a bit more depth to the description.

Probably the most well known characteristics of a service, the IHIP’s, found in the most
text books, is grounded in the idea that services are something which is not considered
goods. The IHIP’s stand for Intangibility (versus goods being tangible), Heterogeneity
(each service experience is different, whereas goods are aimed to be standardized),
Inseparability (production, delivery and consumption happen simultaneously) and
Perishability (services cannot be stored as goods can). To a certain extent these
characteristics make sense, but there are numerous cases where it is impossible to
determine if the case is a service or a product based on the above (e.g. tailored suit). Many
academics have criticized this distinction as well (e.g. Gummesson et al., 2010). This calls
for a less strict definition, i.e. capturing the nature of services, rather than making binary
distinctions. Service Dominant logic aims to fulfill that need.
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2.3.2. Service Dominant Logic

The above discussed evolution was brought together quite holistically by Vargo and Lusch
(2004), when they introduced their proposal (they highlight in e.g. Vargo and Lusch
(2008b) that this is not a theory, but merely a mindset, which they hope to evolve into a
theory with the global academic community) of Service Dominant logic (S-D logic) as
opposed to the previously dominating Goods Dominant logic (G-D logic). These logics are
mainly viewpoints for economics and marketing, rather than reasoning for the movement
towards services. However, it is critical for a company making such moves to be aware of
these different viewpoints. The essential differences between the logics have been collected
in the Table below.

In their original paper Vargo and Lusch (2004) also present their eight foundational
premises (FP) to present the foundations of the S-D logic. Later they revised the premises
in Vargo and Lusch (2006) and extended the premises into nine. Finally, in Vargo and
Lusch (2008b) they presented their latest modified list of ten FPs. These FPs are:

FP1: Service is the fundamental basis of exchange
FP2: Indirect exchange masks the fundamental basis of exchange, i.e. the service is

provided through such complex combinations of goods, institutions and
processes that the service itself might not be obvious

FP3: Goods are the distribution mechanism for service provision
FP4: Operant resources are the fundamental source of competitive advantage
FP5: All economies are service economies

Goods Dominant logic Service Dominant logic

Making something Assisting customers in their own value-creation
processes

Value as produced, value-in-exchange Value as proposed by the firm and co-produced, value-in-
use/value-in-context

Customers as isolated entities Customers in context oftheir own networks

Firm resources primarily as operand Firm resources primarily as operant

Customers as target, passive Customers as resources, active

Primacy of efficiency Efficiency through effectiveness

Customers use up the value provided Customers co-create value, by using the resources of the
firm

Table 5: Goods dominant logic versus service dominant logic. Adapted from Vargo and Lusch (2004),

Vargo and Lusch (2008a), and Vargo et al. (2008)
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FP6: The customer is always a co-creator of value
FP7: The enterprise cannot deliver value, but only offer value propositions
FP8: A service centered view is inherently customer oriented and relational
FP9: All social and economic actors are resource integrators
FP10: Value is always uniquely and phenomenologically determined by the

beneficiary

The view of S-D logic has gained more and more interest and support in the academic field
(the amount of papers referring to Vargo and Lusch papers used here, is very large) and it
has been expanded and utilized on fields other that marketing, where it started. However,
there has also been a lot of debate and criticism towards the proposals of S-D logic. Due to
the criticism, Lusch and Vargo (2006) explicitly emphasis that they do not argue that
services has won the goods versus services debate, which is about the differences between
goods and services, while S-D logic is about their relationship. They also have been very
open to refine their proposal based on the discussion as mentioned above and there are
quite a few differences between the first version and the latest 10 premise list. However, the
core of the premises has stayed the same. For example, changing “the customer is always a
co-producer” to “the customer is always a co-creator of value”. The concept of “co-
creating” has been especially problematic for other academics, e.g. Grönroos and Voima
(2013) criticize the co-creating theme being too customer focused and ignoring the role of
the “back office” work done on the provider side.

Overall, most of the criticism towards S-D logic proposal by Vargo and Lusch is merely
rhetorical, no one seems to deny the fact that they are “on to something” and after
refinements and adjustments, the theory could become as accurate as it ever can be in such
a scientific field.

2.3.3. The Benefits and Barriers for Service Orientation

There are several opportunities that arise from the utilization of service orientation and
applying it to the offering of a company. It can be seen as a great opportunity to engage
with their customers and co-create the value together. This can be the incubator for great
relationship with the customer: getting, keeping and growing it, state Grönroos and Voima
(2013). Nonetheless, they remind, it is very important to keep in mind that bad service
experience can also harm the customer relationship. Therefore, it is crucial to make sure the
service delivery works as promised and act on any signals of dissatisfaction. Additional
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benefit of service orientation, when it comes to smart services, is that Allmendinger and
Lombreglia (2005) have recorded double digit organic growth rates for companies moving
to smart services. As the value is co-created, the provider has a better chance to influence
customer’s value fulfillment during the process. (Grönroos and Gummerus, 2014). Haeckel
(1999) argues that successful companies have shifted from “make-and-sell” to “sense-and-
respond” strategy, which reflects well the dynamic system of continuous improvement. Day
(1999, p.70) continues, that this creates self-reinforcing value cycles as opposed to the
traditional value chain. Services provide longer and more stable source of income for the
companies, especially when compared to goods that can be one-time investments quite
often. In addition, the margins are higher with services than goods (Anderson et al., 1997).

Companies can also enhance their competitive advantage through service (Karmakar,
2004). Indeed, if the offering is very goods oriented, one way for differentiation and growth
lies in services. In addition, services are more difficult to imitate which might constitute a
good competitive advantage (Heskett et al., 1997). Through services, companies can
acquire vital knowledge through which they can further build their competitive advantage,
e.g. understanding the customer better (and providing better/customized services) and
getting new ideas for innovations. Also, possibilities of building value networks for co-
created value offering increase, which can reduce risks and cost as well as increase profits
and gain competitive advantage. (Lusch et al., 2007) These kinds of service collaboration
models can go as far as becoming service systems, where providers are dependent on each
other to offer value (Vargo et al., 2008). Lusch et al. (2007) also point out that if the
company takes the role of the prime integrator, it will gain significantly stronger position in
the network.

Moving towards service orientation is not easy, though. As discussed above, implementing
service orientation is much more than adding services on top of existing products. It might
require completely transforming the current business model of the company, which can be
an intimidating move for most companies. The biggest challenge is definitely not the lack
of technology for implementing smart services, but rather the inability of the senior
management of adopting the new nature of doing business. Maybe consequently, most
companies, which have made the shift, have done it rather gradually. Even though the lack
of technology is not usually the issue, choosing and implementing the right technology is
not trivial, and especially the smart service systems might have to be so sophisticated that
average corporate IT department and infrastructure cannot handle it, comment. Also, the
expenses of new service offerings might be difficult to justify for the rest of the
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organization, management especially, without the service oriented mindset and
understanding of the potential. It might take time to realize the advantages, once new
services have been implemented too. Allmendinger and Lombreglia (2005)

Oliva and Kallenberg (2003) suggest that some companies simply cannot see the
possibilities of expanding the business to services, nor economic potential. One of their
interviewees commented that they are excited about their products, but do not really care
too much about what happens after the purchase. Second, even if a company would
understand the potential, it can be reasoned, that services are simply beyond the set of
competencies of the company. Choosing a right service strategy is also critical and many
companies have struggled to get that right.

2.3.4. Implementing Service Orientation

The core of the transformation towards services for a company is to understand the value in
the services and learning how to sell, deliver and bill them. This might sound trivial, but
many companies fail to set the price right and end up providing the services for free as an
add-on of their products. Services also require different sort of sales skills, so a separate
sales force should be set up. Also, the most successful companies have set up separate
business units or profit centers with revenue responsibilities for service delivery. This also
pushes the organization to make sure the services provide value to the customers. Oliva and
Kallenberg (2003) There is also literature against strictly separating service function from
others (e.g. De Jong and Vermeulen, 2003), who suggest that people with different
competencies and knowledge should be involved in the service development in order to
find truly innovative solutions which have been evaluated from several points of view.

New service development should not be seen as a ad hoc process, but should be directed
and controlled to some extent. This means that there still should be certain level of
flexibility in service development, as excessive rules and procedures can kill the creativity
and innovative climate. Truly innovative solutions are the ones providing competitive
advantage, whereas simply copying ideas from others is always lagging behind. Involving
frontline employees from the customer interface in the innovation process and service
quality management is a very good strategy of collecting honest feedback and value adding
ideas from the customer side. In addition, involving sales people in R&D can give them
better confidence and motivation in selling. Management support and product champions
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are important. Day (1999) suggests that the leadership commitment should be on “customer
first paradigm” with three actions:

1) An enthusiastic emphasis on superior quality of service and customer relations
2) Time spent with customer and listening their needs
3) Emphasis on understanding customer business: needs, requirements,

opportunities etc.
The service efforts should be visible in the company overall strategy and top management
should have a clear vision about the goals and focus of service provision. It is crucial to
understand that the innovative process should be ongoing as the customer relationships are.
(De Jong and Vermeulen, 2003)

The S-D logic suggests that companies aiming for service orientation, should look at their
resources differently, especially their employees. In the service economy, the employees
are the key resource and source of innovations. Hence, they should be empowered and
incentivized to provide the maximum value to the company and the customer. Another new
viewpoint should be towards external players, even competitors; those can be seen as
potential resources as well. In services, it is possible to create whole new kinds of value
networks, ultimately adding value for the end customer and possibly savings for the
members of the network. Becoming the prime integrator of such a network can be a
tremendous competitive advantage. (Lusch et al., 2007)

As mentioned, the whole business model of the company should be adjusted for services.
Kindström and Kowalkowski (2014) have identified the elements required in a service
business model, which is illustrated in Figure 8 below. First, there has to be the overarching
and aligned strategy (including focus and sense of urgency) and organizational structure.
Gebauer et al. (2010) also emphasize that shifting to service-oriented model requires a
service strategy, but it itself does not guarantee the road to success. If there is a mismatch
between the strategic offering and the organizational arrangements, the risk of failure
increases. These include the ability to deliver services, training the personnel for service
orientation and developing the organizational culture to support the service orientation.
Therefore, the strategy-structure configuration has to be aligned based on what sort of
service business the company is aiming for (aftersales service provider, customer support
service provider, outsourcing partner or development partners).
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The service business model also includes the eight elements familiar from the traditional
product centric business models: offering, revenue model, development process, sales
process, delivery process, customer relationships, value network and culture. Moreover,
overarching those, there are the resources and capabilities. It is good to notice, that
resources can also include external resources, i.e. partners from the value network. The aim
should be that the resources and capabilities should be connected to as many business
model elements as possible. A more detailed table on how to align the resources and
capabilities with business model elements can be found in Appendix C. (Kindström and
Kowalkowski, 2014)

2.3.5. Service Orientation and business models for IoT

IoT can be seen as the latest wave of digitalization as well as an enabler of developing
smart services. IoT is inherently very service oriented and therefore many service attributes
apply to its implementation. Even though IoT is enabled by technology, it is the solutions
build on that technology which provide concrete value to the end user. This is crucial to
keep in mind when looking for opportunities, designing solutions and building the business
models for IoT. A business model has several definitions in literature, but in this thesis
Osterwalder and Pigneur (2010) version is used: “A business model describes the rationale
of how organization creates, delivers and captures value”. The definition is very value
oriented and indeed, (especially for IoT) getting the value proposition right is the key to
success (Glova et al., 2014). Bucherer and Uckelmann (2011) propose that the information
is the main source of value propositions in IoT. It is also very good reference for further
details on developing business models for IoT.

Figure 8: Service Business Model (Kindström and Kowalkowski, 2014)
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Allmendinger and Lombreglia (2005) describe the discovery of business opportunities for
networked products as a highly creative process. They suggest to start with looking at the
current life cycle of the product the company is already making, then check possible
adjacencies (what else the customer encounters while using your product) and finally
combine all the possibilities discovered into one good business opportunity. If most of the
opportunities are attached to the life cycle of the existing product, the company alone can
pursue it. However, if the best possibilities are found in the adjacencies, it might be a good
idea to collaborate with others in the value network. This leads to four possible business
models:

Alone: Embedded innovator / Solutionist
By partnering: Aggregator / Synergist

Embedded innovator is the most product centric business model. Customer might not even
see the difference, as the big idea is about building intelligence into the products and
utilizing that and the information collected for better service delivery, eliminating waste
and inefficiency. The solutionist builds service solutions around their existing product (e.g.
updates, maintenance, training, installations, requirements engineering, financing, etc.). The
aggregator might collect data as the embedded innovator, but that data alone might not be
enough for a successful business opportunity, so they can collaborate with others, so that
their data becomes valuable for either themselves or their customers. Synergist, on the other
hand, offers their information for others and provide intelligent product that play well with
others. (Allmendinger and Lombreglia, 2005)

Andersson and Mattsson (2015) recommend utilizing pilot projects for testing the possible
business models in service innovation for cases such as IoT utilization. They highlight that
the value creation has to be worked out by interaction and co-creation. Co-creation also
covers the completely new partnering opportunities; once new resources can be accessed
through the network. Intermediation might also become needed ad it might be smarter to
provide and bundle services on a common platform. Due to the magnitude and uncertainties
represented by IoT, it would be very difficult for an individual actor to pursue a sustainable
business model alone. Collaboration widens the scope of possibilities and decentralizes the
risks. The collaboration can expand so large that it can be called a service ecosystem
(Turber et al., 2014).

Turber et al. (2014) suggest a framework for building business models in the IoT context,
which consists of three dimensions:



38

Who: value network of collaborating partners
Where: sources of value creation
Why: benefits from collaboration

This model is rather simplified compared to the service business model presented in the
previous section. In addition, the writers themselves recognize that the level of detail is not
very high in this model. However, it might be a good starting point for considering new
business models especially compatible with IoT. Turber et al. (2014) also recognize the
strong alignment with the business opportunities of IoT and the S-D logic, which are
collected in the Table 6 below:

After an extensive literature review, it seems that there is a huge amount of literature about
the technical enablers of IoT, e.g. sensors, algorithms, network design and security.
Nevertheless, scientific articles presenting the business possibilities and utilizing IoT for
new services, cost savings or better processes were few. More practical ideas and cases
could be found on the company white papers and expert blogs. This is relatively interesting,
but the common opinion seems to be that the greatest barrier towards utilization of IoT is
not the lack of technology, but lack of ideas and understanding the possibilities. That is, the
part where value is extracted. If this situation is observed through the lens of service
dominant logic, it can be easily seen that the real value of IoT is not in the possession of the
fancy technology, but derived from the solutions built using the technology. Only by co-
creating and understanding the customer, the right solutions can be discovered.

S-D logic Requirements for the IoT business model

Collaboration is essential à Network-centric, rather than firm-centric

Customer and partners are operant resource
and co-producer of value à

Reflects customer as co-producer, rather than solely
receiver

Incentives to participate in the ecosystem can
be monetary and non-monetary à

Take monetary and non-monetary benefit from
collaborating into account

Artifacts are source of value creation à
Reflect four layers of digital innovation* as source of
value creation

Ecosystem is operant resource à
Explicates all potential IoT ecosystem participants of the
external environment

*) device layer, network layer, service layer and contents layer

Table 6: S-D logic and business model artifacts for IoT (Turber et al., 2014)
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3. RESEARCH METHODOLOGY

3.1. Method

The methods used in this study are described in this section.

3.1.1. Qualitative Research Approach

The qualitative research method is used to capture rich, complex data. It stems from social
science research, as quite often when people are involved the aspects to study get very
difficult to capture in simple form. Therefore, when the study includes people and concerns
the intersection of people and technology, qualitative research approach is very useful.
(Seaman, 1999) This also makes it a good approach for this study.

There are several benefits in using qualitative research method. It makes the researcher dive
into the complexity of the topic, instead of overly abstracting it. From the complexity, it is
possible to get richer and more informative results. The downside is that the results might
be difficult to summarize or simplify.

There are various methods for conducting qualitative research, but the most common
technique used is interviewing, which is also used in this study. There are various types of
interviews, and the type used in this study is a semi- structured interview. This means that
the interview has an incomplete script so there might be a list of pre-prepared questions, but
there is also room for improvisation (Myers and Newman 2007). Seaman (1999) suggests
using semi-structured interviews for qualitative studies as those provide enough flexibility
to discover unforeseen and unexpected types of information. She continues explaining how
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in qualitative research, all data is potentially useful and might be found important in
hindsight.

3.1.2. Case study

A case study strategy was used in this study to understand the construction industry view
through five different case companies in the industry. Case study is defined by (Yin, 2003)
as:

“Empirical inquiry that investigates a contemporary phenomenon within its real-
life context, especially when the boundaries between phenomenon and context are
not clearly evident”

He also adds to the definition that case study is a very comprehensive research strategy,
covering design, data collection techniques and approaches to data analysis.

Yin (2003) defines three conditions when the case study strategy should be used. First, the
type of research question used should be in a form of “how” and/or “why”. In this study,
the first research question is in a form of “what”. However, (Yin, 2003) defines that if the
“what” question is in exploratory form (such as the research question Q1: “What are the
biggest challenges for IoT adoption in construction industry?”), exploratory case study
strategy can be used, which falls under the case study category. The second research
question is in “how” form (How can Company provide value for the selected customers?),
so it fulfills the first condition. Second, the extent of control an investigator has over actual
behavioral events should be very small or none. This is true in this study, as the interviews
used were planned to be as neutral as possible. Third, the focus of the study should be on
contemporary, not on historical events. The focus of this study is heavily on a current
phenomenon, just few questions have been asked about the past to understand the trend of
digitalization in the case companies. All three conditions are satisfied and therefore the case
study strategy is recommended to be used.

This study has a multiple-case design; hence, it is a multiple case study. The different
construction companies interviewed in the study are the individual cases. The use of several
cases is highly recommended by (Yin, 2009) for two reasons: first, with multiple cases
there is a possibility of direct replication, proving the findings stronger. Also, if you are
looking for contrasting results, several cases can be conducted to proof that. Second, the
contexts in several cases are very likely to differ to a certain extent. If you can derive
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common conclusions despite the slight differences in the contexts, it will give more
credibility to the generalizability of the outcome.

3.1.3. Literature Review

The literature reviewed for this study includes:
· Company internal material, especially material documenting their IoT portfolio and

business unit
· Websites of competitors and foreign equivalent companies to map out what is being

done on the field of IoT in similar companies such as Company
· Academic articles around the topic of IoT, Industrial internet and M2M
· Company white papers and expert blogs
· Academic articles on the topics discussed on the background chapter
· Websites and annual reports of the case companies

3.2. Process

The study started with getting familiar with Company and their internal material, especially
the material bank of the IoT business unit. Several discussions with the Director and the
Business Lead of the IoT business unit gave a good understanding on the evolution of the
business unit and their plans for the future. Some generic desk study around the IoT,
Industrial Internet, M2M topics was done. Then what the competitors of Company are
doing on the area of IoT was studied and also some international equivalents were briefly
checked. As the topic of IoT is very fresh and has only recently started to interest the great
public, a good source of information was also found in company white papers and expert
blogs, which are quite often ahead of the academic research and provide a wider view on
the subject matter.

The interviews of this study can be divided into three categories: Company representatives,
case company interviews and extra interviews. The focus of all the interviews was on the
digitalization of the construction industry and especially IoT. However, the aspect of
digitalization was also handled with the companies, as their IoT experiences were not very
long yet and it can be assumed that once IoT solutions will be considered in the companies,
it will follow similar path as other digital services they have implemented.
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The different interview categories had all a bit different structures, which will be discussed
later in this section. The communication language during this study and in the interviews
was Finnish in all the interviews. However, all the corresponding material, e.g. the question
structure of the interviews and the quotes from the interviews has been translated to English
for this report.

As the scope this study is in construction industry, the selection criteria for the case
companies was quite straight forward: case company would need to be in the construction
business and also be large enough so that the opportunities for developing IoT solutions
would be better than in small companies. Also, the benefit of selecting companies within a
same business and size category limits the variation of findings due to size differences and
characteristics of different businesses. The case companies were selected from the current
customers of the Company. The selected companies are also the biggest and most well-
known construction companies in Finland.

Once the case companies had been selected, their representative account managers in
Company were contacted and the interviews were booked with them. So the process started
with the interviews with the account managers to understand how they, as the contact
person towards the case companies, saw the challenges. This significantly enriched the data
and enabled a better understanding of the situation. As adoption of IoT technologies quite
often heavily involves both the customer and the provider, it was important to see the
challenges from both sides. The account manager interviews are collected in Table 7.

Table 7. Account manager interviews

After the interviews with the account managers, the interviews with the case companies
were booked. It was quite challenging with the busy schedules of the level of management
asked for the interviews. Six companies were requested for interviews. One company had

Date Organization Title

9.4. Company Account Manager

10.4. Company Account Manager

13.4. Company Account Manager

22.4. Company Account Manager

22.4. Company subsidiary Director, Solutions and Business IT
1.6. Company Account Manager



43

to decline the request due to busy schedules, so in the end interviews were held with five
case companies. Eisenhardt (1989) recommends a number of cases between four and ten in
multiple case studies. She reasons that with less than four cases it might be difficult to
generalize as you cannot get much complexity and with more than ten cases the complexity
and volume might become too heavy. Therefore, this study with five cases is very likely to
produce good amount of data for analysis. The case company interviews are listed in Table
8.

Table 8. The case company interviews

Before the interviews with the case companies, each company was studied through its
website and the latest available annual report was read. Four of the companies had annual
reports of previous year (2014) available, except for one company for which annual report
2013 was the latest available. These sources provided a good overview on how the
company is doing, what are the most important focus areas for them and also hints of new
technologies which they are utilizing.

Also during the study, extra interviews were conducted. Eisenhardt (1989) suggests that for
theory building it can be useful to probe emergent themes and add data sources if
opportunities for doing so arise. This provides even richer set of data and other angles to
the topic researched and might even yield to unexpected findings. The form of these
interviews could be called unstructured as no official list of questions was followed.
However, the interviews were prepared beforehand by introducing the topic and asking the
interviewees to think about of the open-ended themes to be discussed. The extra interviews
are listed in Table 9 below. Companies are named as Company X and Company Y to
provide anonymity and the areas of their business is described on the expertize column.
Anonymity might ease the interviewees to talk more freely and therefore it was followed in
all the interviews.

Date Case Company Title

10.6. Customer A Director, Develoment

16.6. Customer B ICT manager

23.6. Customer C CIO

25.6. Customer D Head of department, business development
7.7. Customer E Director, Develoment
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Table 9: Extra interviews

Next, the interview structures in different categories (company representatives, case
company interviews and extra interviews) will be discussed individually in more detail.

Company representative interviews

The main criterion for selecting the Company representatives was to find people who have
been working on the customer interface with constructions companies. In total, six people
were interviewed; five account managers (managing the five case company accounts) and
one person from the company subsidiary who has been working on solutions for
construction companies. Two of the interviews were held using Microsoft Lync, a tool for
instant messaging, audio and video conferencing. The remaining four interviews were held
face to face.

Before each interview, interviewees were sent briefing about this study and the aim of the
interview. Also, some preliminary questions were sent so that the interviewees could
already think about the topic in advance. The preliminary questions can be found in
Appendix A. The interviews lasted from 30 minutes to one hour. To ensure more informal
and open discussion, audio recording was not used, but the interviewer took notes during
the interview and wrote the main observations right after the interview. However, it was
realized that probably recording does not affect the interviewee that much after all, and the
last interview was audio recorded for getting richer data and quotes that are more precise.

The interviews consisted of three phases:
1. Introduction

Date Organization Interviewee title Expertize, why interviewed
31.3. Company X CIO Construction project management and planning

5.5. Aalto University
Professor of
Practice in Building
Information Modeling

Has been researching construction industry and IoT
for several years, long before the "hype".

25.5.
The Federation of
Finnish Financial
Services

Senior specialist
Security Specialist

Representatives of Finnish insurance companies.
What could be the interests of insurance companies
in IoT utilization in the construction industry, as many
of the possible applications are related to security.

2.6. Company Y Senior consultant Construction planning and software
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Introducing the interviewer and the focus and aim of the interview

2. Conventional interview
Background information account manager’s thoughts about the customer,
challenges and the communication process. Going through the questions in
Appendix A. Open discussion around the topic.

3. Wrap-up
Agreeing next steps, discussing who should be asked to be interviewed on the
customer side

Interviews of case companies’ representatives

Five companies were interviewed for this study. The most suitable interviewees were
identified by the account managers interviewed previously as they had a good
understanding of who in the case companies are most involved in new technology
considerations. Account managers also had the initial discussions with the case companies
about this study and identifying the right person to interview.

Four of the interviews were held in the office of the case company, which all were located
on Helsinki metropolitan area. One of the interviewees was located further, so he was
interviewed on phone. The interviews were reserved one hour and lasted from 50 minutes
to 65 minutes. All the interviews were audio recorded.

The interview consisted of three phases:
1. Introductions

· Introducing the interviewer and the focus and aim of the interview
· Telling the interviewee about the confidentiality of the interview; individual

answers are not linked to the company or the interviewee
· Asking permission to audio record the interview

2. Conventional interview
· Questions according to the interview structure in appendix B
· Also discussion about topics, which came up, and extra questions about

relevant things, which came up in the case company annual report or web
site.
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3. Wrap-up
Open discussion and summing up the key points

Extra interviews

The aim of the extra interviews was to get few extra views to the research questions from
people and companies relevant to the scope of digitalization of construction industry.

3.3. Data Analysis

The aim of the analysis is to recognize similarities, differences and patterns and finally
synthesize and form the theories or descriptions of the matter studied. As mentioned earlier,
qualitative research produces plenty of rich and complex data. Therefore, analyzing this
data might be challenging. Due to the complexity of qualitative research and lack of
definition of analyzing strategies and techniques -and most of all, the uniqueness of each
study, the data analysis strategy needs to be customized and applied (Yin, 2003).

Due to different implementations of the interview sets with Company representatives and
with case company representatives, the analysis process of the interview data was slightly
different in each set. The process of analysis for each is described next.

Company representative interviews
After all the account managers had been interviewed, the interview notes were carefully
reviewed and the interview, which was audio recorded, was transcribed and reviewed. This
is what Corbin and Strauss (2008) suggests doing as the first step of analysis. Commonly
mentioned themes were then identified along with other observations. These themes were
then collected and elaborated in a more elaborated form in a Power Point presentation.

Next, the presentation was sent to all interviewed account managers for review, feedback
and possible elaborations. All the account managers seconded the conclusions in the
presentation and therefore it can be claimed that the information was correct. Some of the
account managers made additions to the conclusions, making the result even richer. In the
end, it can be assumed that all the essential points were successfully captured.
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Case company representative interviews
The analysis of the data from the case company representative interviews started with
transcribing all the interviews as all of those were audio recorded. Once all the transcribing
was done, all the written transcripts were read at once to review what was discussed and to
get an overall picture from all the interviews as suggested by Corbin and Strauss (2008).
Then the coding of the information could be started. Seaman (1999) describes this phase as
“attaching codes or labels or pieces of text that are relevant to particular theme or idea of
interest in the study”. The codification made in this study was post formed as the codes
were not constructed until the data collection is over, which is a good strategy according to
Seaman (1999), if it is difficult to anticipate the results from the data collection. However,
the codification took place right after each interview, so that possible surprising findings
could be considered in the future interviews.

The first round of codification was made so that a transcript was ready through and every
time the interviewee made an interesting point, it was written with few words or sentences
on the side of the page. Then the second round of coding took place where the points
collected on the first round were read though and one word labels were added next to them.
This kind of codification is quite common and there exists plenty of computer software for
the purpose. However, the codification was done in a simpler way using Microsoft
OneNote as the amount of interviews was not overwhelming. Then finally a round of
selective coding was done, i.e. a short memo of the particular interview analyzed. This
“within-case analysis”-method is recommended by Eisenhardt (1989) as it helps the
researcher with the analysis of enormous amount of data.

Once all the cases had been analyzed it was time to start looking for cross-case patterns.
The used tactic is described by Eisenhardt (1989), where categories or dimensions are
chosen and then all the cases are compared to each other in respect to those.

3.4. Reliability and Validity Considerations

There are four tests to evaluate the validity of any empirical social research: construct
validity, internal validity, external validity and reliability (Yin, 2003). Those will be walked
through next.
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Yin (2003, pp.97-105) describes the three principles of data collection, which help
constructing construct validity and reliability. These principles are listed below with the
comments on how the principles have been considered in this study:

1) Use multiple Sources of Evidence
Interviews with both parties; customer companies and Company representatives +
company material from both, e.g. Annual reports, websites, articles + extra
interviews

2) Create Case Study Database
All the interview recordings, notes and transcribes are saved

3) Maintain a Chain of Evidence
Citation is made carefully, evidence recorded and questions and protocol
documented

For internal validity, the relevant concern is the reliability of causality. In this study it
might have been that not all information was not enclosed, e.g. in the interviews, which
might have caused some causalities to go un-noticed. External validity deals with the
generalizability of the results. This was strengthened by including several companies from
construction industry, so that the study could be generalized to construction companies of
similar sizes. It might not be possible to generalize to other countries though. Reliability
can be addressed by following the case study protocol and developing case study database,
which were both done in this study.

There are some reliability and validity considerations relating to the interviews conducted
as well. First, all the interviews were held in Finnish and later translated into English. This
might cause some distortions in meanings or tones of the quotes. Second, there is also
always the possibility that people leave out things unsaid, which they believe might be
confidential. In a corporate setting, it is not possible to get all the insights for this reason.
Third, the interviewees might have a need to show themselves or their company in good
light, hence they might not want to include or be completely honest about problems or
setbacks. Myers & Newman (2006) discuss “elite bias” (only interviewing people of high
status) and “ambiguity of language”. The former is true in this interview setting; only
people from the top management of the case companies were interviewed. The latter is not
as much about the meaning of conventional words, but IoT related language and terms
might have been misunderstood by the interviewees. This is understandable, as discussed in
the section 2.1.1., because even the experts are not agreeing on the definitions of different
terms.



49

4. CASE STUDY FINDINGS AND ANALYSIS

For this study, five account managers were interviewed. These five account managers are
responsible for the relations with six different big construction companies operating in
Finland. The results from the account manager interviews are discussed in section 4.1.
Later, representatives from five of the construction companies were interviewed to
understand their view, which will be covered in sections 4.2. and 4.3. Therefore, this
chapter follows the empirical study chronologically, which is illustrated in Figure 9 below.

4.1. The Barriers Identified by Account managers

The account managers in the Company are responsible of the company relations towards
customer companies. They have a constant dialogue with the customer companies, handle
contract renewals and make new sales. They will discuss customer needs, expectations and
provide information of the service portfolio that the Company is providing. Now that the
Company has a complete IoT offering, they have been discussing it too with their assigned
customer companies. All of the account managers have several (over hundred) customer
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4.2.
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Described
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Figure 9: Case Study Findings – chapter structure
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companies that they handle. However, the focus of the interviews was on the construction
companies, which will be referred to as “customers” in this chapter.

Now, the majority of contracts, which the Company has with the customers, are quite
traditional, meaning telecommunication services and data connections. Some customers
also have some extra services such as video conferencing, data center and consulting
services (e.g. software integration projects and application development). All the account
managers said that there is a certain level of interest and awareness towards the Internet of
Things, but that level was quite shallow for most. Most of the customers had some level of
intention towards the concept, some had planned pilots and some had even completed pilots
on concepts, which can be categorized as IoT. The most advanced concept mentioned was
the “intelligent house”, a project that one of the construction companies had already
completed. New digital solutions and IoT seemed to interest mostly the customers who see
themselves, and obviously want to be seen, as forerunners and pioneers. In these
companies, IoT is a “hot topic” and there are serious discussions about the possibilities on
the corporate management level.

4.1.1. The Challenges

Concerning the first research question, the account managers could mention several
challenges that are slowing down the customer companies in adoption of IoT-technologies.
Another side of challenges, which was raised, was the approach that the Company has in
informing its customers about the IoT portfolio offered. This relates closely to the second
research question on how the Company could help its customers better to gain advantage
from IoT.

The top challenges identified by the account managers, can be divided into four categories:
1) Financial situation
2) Risk avoidance
3) Communication issues
4) Lack of sales tools

The first two categories are grounded on the customer side and the latter two hinder the
Company from effectively showcasing the possibilities its portfolio provides. Table 10
below provides a brief overview of the challenges. The four categories will be described in
more detail next.
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Financial situation
All the account managers confirmed that the economic recession in Finland has caused
challenges for the construction business. It has led to fewer real estate sales and longer
selling periods. In addition to fierce competition on the market, this has caused difficulties
for the construction companies. Competition has shrunk the profit margins. Also the profits
have shrunk, so there is less and less money to invest and even operate. This was easy to
confirm by reading through the annual reports of the case companies: during 2014 all the
companies had decreased revenues and had cut their staff, some very dramatically. As one
of the account managers put it:

“If you think of this customer company, they had very long lay-offs last year. And
money is really tough right now… so if it costs something you should have pretty
good justifications that it is worth investing in.”

As the spending is very cautious in the companies, account managers highlighted the
importance of creating a clear business case for the customer about the investment as
suggested in the quote above. The new idea has to pay itself back somehow: as cost savings
or increased sales, for example. The customer companies are very hesitant to try out
something which cannot concretely be proved to be profitable in advance, which limits the

Table 10: Challenges identified by the Company staff
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possibilities of seeking truly innovative IoT solutions. And quite often the responsibility of
creating the business case is with the seller. The next account manager stated:

“For this customer, money seems like the most important criterion. It can even lead
to making very short-sighted decisions”

One controversial issue was the price of the small items, such as chips, used in IoT. The big
public message has been lately that the prices are so low now, that those will not hinder the
development of IoT solutions. The Company Y representative commented that he thinks
the prices are still too high and can become a barrier:

“They say that now the sensors are finally cheaper, but I have not found cheap
sensors in Finland. A temperature sensor can cost hundred, two hundred euros per
sensor. You can get a decent mobile phone with that price and it is only a sensor!
But I have heard from people from Samsung in Korea that making the sensor only
costs some cents. So there is a ridiculous amount of money in between. --- So you
should probably build your own procurement channel straight to the
manufacturers.“

In addition to the monetary restrictions, also human resources are sparse. The construction
companies have also optimized the amount of their staff after lay-offs. This means that
anything new is added to an employee on top of his current job. So the lack of human
resources to run or coordinate new projects is a real issue as well.

Risk avoidance
Many interviewees mentioned that the conservativism of the whole construction industry is
a factor which is holding the companies back, when new technologies are considered. The
leaders of the construction companies have begun to understand that IoT is something that
might be beneficial in the future, but the underlying conservative mindset is still affecting
the decision making. Some examples mentioned about the conservatism towards
technology were that one of the companies just recently got rid of their landline telephones
and the other company had and instant messaging and VoiP service included in their
service package, but very few actually use it in the company. Conservatism was also seen
as the root cause of the mentality of risk avoidance in the construction business.
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The director of the Company subsidiary had a different interpretation on the conservatism
issue. Based on he’s experience working with the construction companies and several other
“conservative” industries, he wanted to challenge the belief that these companies would be
lagging behind the development:

“You should not underestimate these companies and make too quick conclusions
based on what you have to offer. --- In most of the cases, you just do not understand
the customer well enough. --- Maybe that solution you offer is completely trivial for
their efficiency and business! ---
Some old companies might have very high tech solutions in use while still using the
landline phones, meaning that they might simply skip some levels of evolution based
on their priorities”

Some account managers also felt that the responsibilities were not clear within the customer
companies and the projects might get stuck as no one would want to make the decision in
the company or it was unclear who could make the decision or where the budget would
come from. These situations could lead to the “safe” situation where no decision was made
at all. It is important to note that this does not refer to the ambiguity of the responsibilities
between the customer and the service provider.

The atmosphere in the construction industry was described to be in a state where the
companies are observing their field and competition and hope that someone else would
invest in trying out new innovations. Then based on whether the end-result is successful or
not, they could make the decision to follow or abandon the idea. Investing in simply trying
out some ideas was seen quite risky. One pilot project was cancelled because the
construction company was worried that the piloting would disturb the workers on the
construction site.

The representative from Company Y, who has been selling services and products to
construction companies, also described construction companies as ‘cautious’ and
‘conservative’. He said that sometimes they have created very good, proven business cases
and offer great products, but the customers just will not buy in. However, he also saw
reasons behind this:

“They are not very eager to start testing everything. But I do understand them: if
you build a building which will be used for the next 100 years, you do not
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necessarily want to pilot some technologies which have to be renewed in couple of
years. And I have seen cases where someone collaborates with a startup and the
startup collapses within a year. Then you are stuck with a technology that no one
supports. And no one wants that.”

Communication issues
As the IoT business unit is quite new in the Company, some account managers mentioned
that their customers didn’t even see the Company as an IoT provider. The customers knew
well especially about the network services offered, but probably would not turn to the
Company for their IoT needs or ideas. So the customers have no understanding of how
holistic the Company IoT service portfolio actually is.

In many of the interviews it was emphasized that in general, the IoT message lacks
concreteness. This means that the IoT message is very technology oriented which leads the
customers to be very impressed, but then leaves them pondering what should they do with
all that technology. As one of the account managers put it:

“IoT itself is very unclear. Customers are interested to hear about it, probably due
to the hype, but have no idea what it could mean for them”

Lack of sales tools
The communication issues above are heavily linked to the marketing of IoT. But when it
comes to sales, the situation is not much better. Many of the account managers told that
they would like to have better tools for discussing IoT with their customers. As the account
managers have many different customers to take care of, sometimes they have very little
time to spend with an individual customer. This often leads to simply showing the technical
specifications of the IoT service. One of the account managers described how he first used
the product description with one customer, who did not get much interested about the
offering. Then, for the other meeting with another construction company, he had a
consultant with him:

"The consultant presented the whole idea on a flip chart -that was something
different from the official product description, those are often quite boring. You
should already be interested on some level, to look at the product description for
something. But if the product description comes out of the blue, it will not raise any
passions. After all, IT is quite a small aspect here… if this is left purely as an IT
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discussion, it doesn't really excite anyone, it will just be another tech thing among
others. However, it is good to start these discussions from the IT, but then you
should get into something that really interests the customer - how to keep your
competitiveness in the market and be innovative and offer new things to your
customer"

The kind of tools the account managers called for were especially linked to creating better
understanding the customer needs in order to be able to think of possible solutions. This
could include discussion templates or walk trough’s (which they have already for other
purposes, but not IoT related ones). One of the account managers clarified:

“You must know the customer very well so that you can create the business cases
which specifically suit them the best”

The presentation oriented way of selling was also criticized by the Company subsidiary
director. He was suggesting that now when most have seen the presentations and know the
basics; it would be good to move forward to a more experience-based selling:

“If you would take the customers to some "home of the future" room, they might buy
the idea. But now they just talk that "Soon five million or trillion devices will be
online, think about that!" These companies don't need to see any more of those
Gartner presentations.”

4.1.2. Other Observations

One interesting finding from the interviews was how the account managers described the
corporate structure of their customers. Based on these descriptions, the customer companies
can be seen a pyramid with three layers: management, business operations and the
construction sites. The pyramid is illustrated in Figure 10. As already discussed above, the
management was seen as aware and maybe even excited about the possibilities of IoT, yet a
bit reserved. The ones who had had discussions with the bottom layer of the pyramid said
that the workers there, especially the construction site managers had plenty of improvement
and development ideas. In the middle, there is a layer referred to as business operations. In
some discussions, this was mentioned as one of the barriers of new technology adoption.
This layer is probably the one handling the business cases and viability calculations, so
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therefore it might link to the barrier of risk avoidance and the need for a solid business
case.

It is important to understand the customer companies from this organizational point of
view. When it comes to highly customizable and complex solutions, such as the ones IoT
enables, it is good to consider which are the best possible sources of ideas, where the
decisions are made and most of all which are the possible bottlenecks or even blocking
parts in the organization.

The representative from Company Y also commented this pyramid model. He brought up
that it seems that people in the construction business are so busy moving from one
construction project to another, that there is very little time to reflect or develop in between.

“Maybe the middle management is really busy and they need to report company
profitability upwards. And the construction yard workers do not need to worry
about these things. They simply would like to make their own job easier and not
think about the expenses, as they need to do in the middle management. That the
investment will pay itself back. And it is probably quite difficult to measure anyway.
Meanwhile, the top management reads Kauppalehti [“Financial Times” of Finland]
that this is going to be the next big thing. And of course they want to be the
visionary.”

Figure 10: The three layers of customer companies



57

The old legacy systems were also mentioned, especially the Company subsidiary director
described, that the old systems used to cause plenty of integration problems. Mobility has
become a trending development focus in construction industry and the old systems were
simply not flexible enough to provide that: it was really nearly impossible and at least not
cost efficient to build any mobile interfaces for the systems. But now the construction
companies which he has been working with, have set up centralized integration platforms
which enable communication with the old and the new systems and act as an interface for
those. This has been a big advance: “During the past five years, whatever process has not
been mobilized, is about to be mobilized”.

4.2. The Cases

In this chapter, the case companies and the findings from each company will be introduced.
There are five case companies interviewed in this study and due to anonymity promised to
the companies, they are named Customer A, Customer B, and so forth. In the following
Table 11, some of the key information from these companies is presented. This allows for
understanding the sizes of the companies, their business focus and comparison between the
companies. All the numbers are from the annual reports of 2014.

4.2.1. Customer

Customer A is a part of a global corporation, which operates in northern Europe, central
Europe, UK and USA. In Finland, they do construction projects mainly around the biggest
towns. Their areas of expertize are construction and project development and they mainly
build homes, offices, public buildings and infrastructure. They also have their own

Table 11: Data of the case companies

Case Staff* Turnover (M€)** Field

Customer A 2 000 800 Construction and project development

Customer B 1000 300 Construction

Customer C 5 000 2000 Infrastructure and building constructor

Customer D 18000 6300 Construction, property development and infrastructure
Customer E 6000 1800 Infrastructure and building constructor
*) Amount of staff has been rounded to the nearest thousand
**) Turnover has been rounded to the nearest hundred (M€)
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construction machinery rental company. In terms of turnover and staff, they are the fourth
biggest of the five case companies in this study. The interviewee in Customer A was their
director of development.

BIM (Building Information Modelling) is heavily utilized in Customer A. They use the
models to ensure the quality and validity of plans, for calculations and creation of quantity
lists and visualizing plans. On the construction site the models are used for scheduling,
planning and procurement. The use of paper has decreased dramatically and the
experiences of digitalizing are generally good:

“Earlier we used to make everything on paper or at least we tried to measure things
from plain pdf-files. And we used to process so called “dumb data” which we then
later tried to interpret. And we were wondering what this note means and what
these measures are. Now it is already on the computer. So all that calculating and
routine work has decreased a lot. Overall, the digital solutions are very central in
our processes. Everything revolves around the plan and its execution.”

IoT is seen as a very interesting topic at Customer A and it has been identified as something
they should invest in looking into. Now they are still in the beginning and the IoT research
has not been assigned to anyone yet. The interviewee said that there are many messages
coming in about IoT, and he has been looking into it a bit. He found it difficult to find the
kind of information that would be relevant to them specifically and how should they apply
IoT technologies in their company.

There is no system through which new development ideas are generated, and the
interviewee commented that ideas usually do not come from their construction sites.
Rather, the new ideas usually come from outside; from consultants or salespersons who are
developing or already have a solution for something. The interviewee continued:

“There are quite a many of these software programs and sometimes we will see
something that looks interesting, research it more and try it out. So normally these
come from outside, that someone has developed a product or a better way of
working and comes to present it to us. That is how it normally starts. We have no
resources to maintain a research and development, which would do the research
and sort these things out.”
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The above comment echoes the things identified by the account managers earlier: the lack
of resources, so that the construction companies do not want to invest their time for
development. This also relates to the requirement of a business case in a sense that the
company wants a ready product, which has already proven to be useful.

The decision-making in Customer A depends on the case. Ultimately, if something is
procured for or piloted in a construction project, the project needs to give their approval.
The development director could also make decisions up to certain amount, but still project
approval was required. However, strategic decisions can be pushed from the top, but quite
often, those need to have some piloting evidence for the usefulness of the solution. One
very successful digitalization project was done that way: the utilization of iPads of the
construction sites. The project started off with few quiet pilots and the feedback was so
good that the board of directors decided that it can now be utilized in all the projects. Right
now, they have around two hundred iPads, covering almost half of their construction yards.
The success of the investment has been measured by asking feedback from the users and
estimating the time saved compared to the old way of working. The initial estimates made
by the construction site managers suggest that the investment has been very profitable
indeed:

“They can use their time more efficiently now and spend their time for significant
tasks, now that all the information is with them, in their pocket. So it is no longer so
that if you spot and issue you will need to go to the office, resolve the issue, then
walk back to the site and try to find the workmen who need to act on it. It takes so
much time from the site manager to run around and the workers cannot proceed in
the meantime. So this has been a very successful project.”

The above is a great example that a good hunch can lead to a successful project, even
though it might be difficult to estimate the actual saved euros in advance. Starting off with
some piloting reduces the risk of making inefficient purchases and builds more confidence
to make the decision to move forward.

4.2.2. Customer

Customer B is the smallest of all the case companies studied, yet not small as a company:
in 2013 their annual turnover was over 269 M€ and they are one of the biggest construction
companies in Finland. They also only operate in Finland. In the case interview, their ICT
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manager was interviewed. Customer B takes great pride in being an old family business;
this was highlighted on their website, annual report and in the interview. On the company
material, innovativeness or new technologies were not underlined or even mentioned and
the interviewee confirmed that the company does not even want to be profiled as a
forerunner in new innovations or digitalization:

“This company has been traditionally so, that we do not present ourselves as the
spearhead of innovation, at least not in digitalization.”

It seems that the fact of being a family business has a significant affect in how the company
is run. In the interview, this manifested in an attitude that the company is all about building
and all the extra technological elements were seen secondary. They really believe in
sticking to their core competencies and relying on the ways in which things have been
always done and especially putting value on their internal know how:

“That is for sure, that mostly we rely on the know-how of our construction yard
managers, rather than any kind of automation and that will not change for the next
15 years. That kind of automation which could replace all that will not come, but of
course it would be good to develop some things for making things easier… but that
is nothing ground breaking, really.”

 Stability was seen a good thing and trying out new things risky. It can be concluded that in
Customer B, the conservatism mentioned in the interviews of the account managers of
Company is a significant factor, which makes it quite slow for Customer B to adopt new
technologies. Digitalization or IoT were not mentioned in the strategy of the company, nor
had IoT been discussed in the management. Even the ICT manager, who was interviewed,
said that for him the whole concept is very fuzzy and he cannot really think of what kinds
of solutions would count as IoT. In addition, conservatism of the employees was seen as a
challenge, as some of the older workers are not comfortable using new technical solutions.
This is an issue that the time will fix however, the interviewee remarked. He elaborated that
this issue was very big 10 years ago, but has been gradually disappearing as the older
workers retire and new younger generation of workmen arrive.

However, the interviewee mentioned that in terms of digital solutions and digitalization,
they have made some big leaps during the past five years. Before that, IT did not play any
significant role on the construction sites, but now they have been trying out some software



61

products and have even procured few Microsoft Surface tablet computers to allow their
employees better mobility. Cloud services in general were seen as a good thing and utilized
in the company. Now with the tablet usage, the cloud is seen even more valuable and the
kind of direction where the company IT is heading.

In the discussion on where the ideas come from and how the new technologies are taken
into use, it became clear that the company prefers ready-made solutions rather than
developing something themselves.

“The pilots are so expensive that we do not want to be involved as the payer. If the
concept is ready and good, then we might take it into our use if needed. ---
But absolutely everything has to start with a need… that we really need to do
something better, then we look if the solution could be digital or something else. But
it is definitely not an absolute value for us that there is a digital solution for
something, so that we would take it forward.”

 The interviewee also talked about how in the past, there were not much ready-made
software and they also needed to order something customized for their processes, but their
experiences with this software were not very good. This might also explain why they prefer
ready-made solutions, which are already made and tested properly.

For new improvement ideas, the company relies on their organizational structure, so that
the needs of different parts of the organization will reach the relevant people through
everyday communications. This is quite optimistic thinking, but it might be a good strategy
if the company does not even wish to have digital solutions for everything, but rather act on
major issues. Customer B has two development directors and two development managers,
so theoretically people in the organization should know whom they could approach with a
development idea. However, it might not be as simple as that, if the company culture is not
pro-active and employees are not encouraged or rewarded for their ideas. Nevertheless, the
fact that there are four people in the company pro-actively searching development subjects
is a good start. Another good thing is that these people have a mandate to make decisions.
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4.2.3. Customer

Building infrastructure and buildings are the main areas of operation for Customer C. They
operate in Northern Europe and Russia. The CIO of Customer C was interviewed for this
study.

IT has been utilized in Customer C in quite conservative way; they use all the basic IT
services which all the big companies have (e.g. finance, HR, project management, emails,
video conference systems etc.), but “nothing radical, such as changing of business logic
through IT”, the interviewee described. He also noted that many things could still be fixed
by fixing the processes rather that getting more technology to solve the issue. Tablets were
also being piloted now for purposes such as tools for home salespeople, technical staff and
reporting from the construction site. Overall, it was seen that the mobility is a big trend
happening in construction industry now.

What was interesting in this company was that they have a big IT department of their own,
which also develops solutions and other departments consult them on technological
matters. There is person responsible of IT in each segment of the company, who is then the
contact person for new ideas, which might be implemented using technology. All these IT
people form the IT board, which discusses the ideas and is able to make decisions. There
are also development directors in each segment, who are ultimately responsible for new
ideas. Unlike the other case companies, Customer C is able to run and even carry out
technological development projects. Therefore, they are not only relying on external parties
developing the solutions they need. The interviewee mentioned that they have not really
bought products from startup level companies, but from small companies anyway, so that
the big size of the solution provider is not a prerequisite for them.

The aspect of money was mentioned in the interview too. In construction business, the
profit margins are not very big. “And compared to the turnover, IT spend is quite small,
compared to other industries… so there is less room for trials”, interviewee continued. As
IT department takes the expenses of new pilots and trials, they are also responsible for
making sure that the given budget will hold. The interviewee also recognized the
conservatism of the industry: “many things are done certain ways because those have
always been done that way”, but he continued by stating that “still, there is always room
for some experiments”.
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IoT has been discussed with the business administration and company management.
Interviewee also stated that they have done some minor IoT related solutions themselves,
such as remote monitoring of their equipment, monitoring the utilization of their asphalt
machinery and how much material is being used. They are also planning on expanding the
system to cover the whole corporation and developing it further, e.g. to predict maintenance
needs for the machines. However, he underlined that they do not wish to become any sort
of forerunner in this matter. This is probably due to the fact, that they have set their IT
development priorities in “different projects” at moment. In general, IoT is seen as a one
technology and one possibility among others. Nevertheless, they are curiously following
what is happening in the IoT scene and if there is something emerging which would be
beneficial for them. The interviewee described his view optimistically:

“I see this [IoT] more as an evolution than a revolution. So it will most likely move
forward with small steps. I do believe that we will see some interesting takes on this.
So I have quite positive feeling about it all in all.”

4.2.4. Customer

Customer D is one of the leading construction companies in Northern Europe. It also
operates in Germany and Russia. They highlight that they not only provide buildings but
service packages as well. Customer focus and sustainability are well underlined on their
material, former brought up in the interview as well.

As in few of the other cases, the interviewee said that the past five years have been rapid
development in terms of digitalization. The information has moved from paper into digital
format, and is now easier to handle and transfer. However, they do not have any massive
ERP (Enterprise resource Planning) system in use, but something much more fragmented:

“We don’t have much anything like ERP in use; this is a very tool-based world:
there is always one tool for one purpose. --- That is a real challenge in our field.
And the solutions are very location oriented. We might have one solution in use
here in Finland, another one in Sweden and a third one in Norway. --- In a way it is
quite agile in this way, but on the other hand it hinders developing our systems
further”
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On the construction sites, Customer D had also introduced tablets. The idea emerged both
from the construction sites and their development function and even without precise
calculations; they had a good hunch on the benefits:

“We stated that of course this is worthwhile to try out. It is self-evident that if we get
the drawings on the device, it will be easier to search for the right drawing there
than from a huge pile of binders. --- An Android tablet costs two-to-three hundred
euros, so it will pay itself back quickly in saved time.”

The tablet project started with a pilot of around twenty tablets. Then they researched the
acquired benefits by organizing discussion events and questionnaires for the people
participating, where they could bring up their thoughts and give their observations. The
timesavings were easy to validate. The managers estimated that they save hours in week
with the tablets and are able to focus on leading instead of looking for papers.

In their next strategy, Customer D will have digitalization as a strategic project and IoT will
be included in that as well as mobility which had already proven important in the tablet
project. The “smart home” concept is also something they wish to push forward in their
strategy. The interviewee described that IoT-wise, they are still mostly in the planning
phase, but they have already conducted some pilots such as utilizing sensors in monitoring
the quality of the indoor air in the offices and schools they have built. They are also
evaluating how cost efficiently is it possible to include the sensors in the building.

The future prospects for IoT usage are bright in Customer D for both construction phase as
well as living-in phase. Potential for the construction phase was seen especially in
improving the site logistics and collecting status information. It was also seen very likely
that they will start embedding sensors and other electronics in the building structures:

“The electronics expenses are so low these days. Especially if you include these
items already in the planning phase, the relative cost will be quite insignificant.
Adding extra power cables and such does not cost almost anything if you do it
simultaneously with everything else. But if you add these things later, it will be a
different story. --- For instance, these moisture sensors would be really cheap to
install under the dish washing machines, and the monetary savings in case of a
leakage could be huge.”
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The interviewee continued describing how it actually might be worthwhile to embed the
sensors “just in case” and then later figure out the most suitable use for them, for example
by providing different configurations for different customers depending on their needs and
wants. Actually they are already running a project to outline the possible opportunities in
providing technology oriented services for the living-in phase and they already have a good
amount of ideas which just have to be validated with their customers. The ideas span from
monitoring consumption levels (e.g. water, electricity) to making different settings for
home (e.g. at home, outside) to providing maintenance services.

Innovation-wise, Customer D had a smart way of utilizing their organization. As the
company also operates in Russia, they have noticed that Russian customers have very
different sort of expectations for new buildings. The interest for new technologies is much
higher for instance. This might not be the common case in Russia however, as the company
is mainly operating on high-end buildings. The customers in this segment are quite special
in a sense that money is not usually and issue for them, so it enables companies to try out
new ideas. Not all the applications are useful in the Finnish markets, such as a service to
order a chauffeur to your door, but there are also more conventional services applied.
Utilizing this sort of a market as a sand box is quite optimal, as the customers are very open
minded and do not mind paying extra.

The ideation process of Customer D was the most advanced in all the case companies. It is
very important for them that everyone in the company get their voice heard if they have
good ideas. For harvesting the new ideas, they have a system, which was described by the
interviewee as an “idea-collection-innovation-engine”. This tool is available in their
intranet and all the employees can access it, even with their home computers, because not
everyone has an access to computer at work. To motivate the employees to share their
ideas, there is also a rewarding system for the ideas put into use. To take the ideas further,
they have clear processes on how the ideas are managed and worked on. In addition to this,
their development department pro-actively searches new ideas and they listen to the
markets and their customers to map out their needs.

4.2.5. Customer

Customer E is the biggest builder of homes in Finland. They are also among the biggest
companies in building and infrastructure construction. In addition, the company also
operates in Baltic countries, Russia, Czech and Slovakia. It became clear from both the
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company website and in the interview that the company is very customer centric and
quality oriented. They describe themselves as an innovative forerunner. These qualities can
be boosted with technology solutions and it has been taken into account as well. They are
very interested in creating new business models and services, where digitalization and IoT
play an important role.

The mentality in the company is that it is important to keep up with the new technologies
emerging, even though the interviewee did not feel that there would have been any
significant digital leaps, rather a strong evolution. Recently they have been working on
their own internal systems which have been unorganized and complex. They have had
several information systems, such as several CRM (Customer Relationship Management)
systems. Therefore, a lot of integration and renewal has been done to harmonize the data
and systems. Nowadays the have a digital project management system which stretches over
the whole construction project, whereas in the past the information was passed from one
phase to the next one on papers. However, despite the project management system, they
still have work to do in organizing their scattered system. They have some systems, which
are tailored for their needs, but in general, they prefer utilizing already existing solutions.

The digitalization of construction sites is quite low at the moment, but is being discussed.
There are some mobile devices in use, but the usage is not very systematic nor is
technology used in managing or following the work. The mobile devices are mostly used
for taking photos and documentation. Majority of the construction images are still in paper
format, even though those also exist in 3D in BIM models. They encountered a positive
surprise when one construction yard tried using Microsoft Yammer (a Facebook-like
communication platform for companies) for their internal communications. Everyone had
smart phones on site so that they could access the system and the feedback has been
remarkably good, such as “Finally all the relevant information is available to everyone and
the communications work!”.

One of the most significant digital projects for the company is their new digital service
platform, which they have been developing together with an IT partner. With this platform,
they can reach further in the life span of the building and provide services for their
customers even after the building is complete. Business-wise this works in many ways:
customers get extra value once they buy a home from their building (extra quality),
customers can buy services from the company after their home purchase (extra sales) which
the company can cost efficiently provide as they can utilize the information they have as
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the builders (extra efficiency). This is a great initiative reflected on their strategy, that they
want to compete with quality rather than price. At the moment, the platform could be used
to monitor water and heat consumption in an apartment, which is a simple IoT solution
already. And new IoT solution can be built on the platform. Also different sorts of
communication possibilities are investigated: e.g. between the customer and the
construction company, building manager, other people living in the house and maintenance
company.

IoT is a topic actively discussed in the company management and it is included in the
strategy of the company. They have already created a service business around the road
maintenance, in which IoT plays a part. Through a mobile application, they are following
where their maintenance workers are moving and what tasks they are working on. They
also measure the time usage and distances traveled. In the near future, they are planning to
add monitoring of material consumption (e.g. salt consumption during the winter). The
interviewee told that he has been searching information about IoT by googling, reading
articles and meeting with the IoT service providers. He has also participated in an IoT-
event to hear more. He commented his research results:

“There are all sorts of research and results about this, but not the kind… I mean,
there is a lot of information and examples too, but it is very scattered. Maybe it is
inherent here, that all sorts of small things are tried out and the focus is on small
applications. But there is not a clear winner concept there. I am not even sure if
there could be because this is such a wide topic. I am not an expert, but maybe some
sort of standardization might be good.”

4.3. Views of the Case Companies

When all the cases had been analyzed, a cross-case analysis was conducted and many
interesting similarities and differences were discovered. These findings are presented in this
section.

4.3.1. Development and Current Status of Digitalization in Case
Companies

All of the interviewees confirmed that the past few years have been a time of accelerated
development when it comes to digitalization. The basic digital tools for business



68

operations, such as HR and accounting are in place. But when it comes to more novel
solutions, there were big differences. This was probably due to very different mindsets
towards digitalization in the case companies. The companies who see digitalization as an
opportunity to be more efficient and gaining competitive advantage were a lot ahead in
digitalization compared to their more conservative peers. Most of the companies had plenty
of ongoing digitalization projects, have digitalization in their strategies and future visions
and plans. One of the case companies clearly had no major future plans and is on a stand-by
mode IT-wise. A summary of the key findings is presented in Table 12 below.

Table 10: Digitalization in case companies

Interesting, yet not overly surprising, observation during the study was, that there were both
big and small differences in what the company was stating on their website and annual
report, versus what was said in the interview. The public company material is ultimately
meant for promotion purposes, so one should not draw too many conclusions from it. For
example, one company was highlighting their procurement and logistics management on
their website, but eventually it was found out in the interview that the logistics part at least
was not very technologically advanced. Therefore, even if it seems that the company has
something all figured out, it might be that there still is work to do and room for better
solutions.

BIM (Building Information Modelling), which is a process covering planning, designing,
building and management of a building, using computer based models, was utilized in all
the case companies interviewed to some extent. Some of the BIM solutions are very

                Case
Subject

Customer A Customer B Customer C Customer D Customer E

Attitude towards
digitalization

Sees it as an
essential part of
their operations

Not core business,
utilized if needed

Not core business,
utilized if needed

Utilizing plenty of
software, good
experiences, lots of
future ideas

Want to stay on up to
date, very important
enabler of reaching
new goals.

Level of
digitalization

Construction planning
is digital, very little
paper usage
anymore, iPads used
on sites.

Basic systems, cloud
services, some
tablets on sites,
trying some
applications, no
involvelement in
development.

Basic systems, has
been trying out some
new ideas too. Still
has a strong IT
department, which
also develops.

Utilizing plenty of
software, lots of
future ideas and
plans to expand
usage, digitalization
improtant part of
strategy.

Internal systems
going through
renewal. Many of
new innovative
projects going on for
new services and on
IoT as well.

Digital project
highlight

Tablets Basic systems Basic systems Tablets and
applications

New service platform
for staying in touch
witht their end
customer after
building hand-over
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advanced, providing rich 3D data and tools reaching through the whole construction
process. It seems that the reason for the widespread use of these models stems from the
building design field. 3D modelling is the industry standard used by the architects and
structure designers and these advanced models are naturally provided to the construction
companies. Then the companies utilize these models to different extents. Some of the
companies had tablet computers on construction sites which could view the 3D images
through network connections (the software running the 3D models is quite heavy for
tablets, but the processing takes place on a server). Then again, some of the companies
utilized the models in the project management level and then on construction sites, paper
pictures were used. Nevertheless, it utilizing BIM has been a significant move for the
construction industry to the digital age.

All of the case companies are utilizing tablet computers on their constructions sites to some
extent. But the level of utilization was very different depending on the company. In some
companies, it seems that the tablets had been purchased without a specific plan, more just
to try those out. Then again, some of the companies had run more carefully planned and
monitored pilots already and made decisions on the corporate management level. Those
companies also had the best experiences in the tablet usage. Nevertheless, it seems that in
all the companies there still lies a lot of unused potential on the usage of tablets and most of
the companies recognized this too. In general, the mobilization seems to be quite a big
trend on the construction sites, as mentioned by the Company subsidiary director earlier.
This suggests that the utilization and penetration of tablet computers will increase in the
future. Also for the application piloting, all of the companies had done some efforts
towards trying out new solutions. Nevertheless, there was a big difference between the case
companies on how pro-active and brave the attitude of a company was towards trying out
new solutions.

In addition to the actual designing and building, many of the case companies were as far
with digitalization as in their end customer services and considering completely new
business models for the living in phase. These ideas will be discussed more in section 4.3.5.

Overall, all of the companies interviewed had very good experiences with some digital
solutions in use. This is very likely to pave the way for new digital solutions, including IoT
solutions, as well.
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4.3.2. Thoughts of IoT in the Case Companies

All of the companies recognized IoT as a hype phenomenon. Some pointed out that there
has been much hype such as this one before, and it took long before the actual solutions
were mature enough. The different sort of “smart home” concepts were brought up
frequently. There has been plenty of visions of the “future home”, where everything is
automated and the home appliances “talk” to each other and give the user exactly the
information he needs; e.g., the system orders more milk when it is running out or has
reached the best before date, etc. However, the actual applications so far have been quite
individual and isolated. One of the interviewees compared IoT to BIM (Building
Information Modelling), which is a process covering planning, designing, building and
management of a building, using computer based models:

“BIM has also been this eternal question. It was discussed already in the end of
90’s, that soon this will be everywhere! And everything will be easy and smooth
with the building images. But I feel that it is still evolving and certainly not on the
level which was anticipated 20 years ago.”

Another interviewee saw IoT as a clear continuum for the M2M hype:

“I still remember those M2M presentations from the 90’s… they were showing
these ‘hockey stick’ figures, saying that in 2-3 years this business will be huge.
These things follow the Gartner hype curve pretty well. In the early phase there is a
lot of excitement and marketing material and then it is time for a little respite and
finally at some later time people will get back to it a bit more seriously.”

The IoT views of the case companies are summarized in Table 13, together with the general
attitude towards digitalization. Green color-coding indicates positive, red negative and
yellow ‘maybe’ (or not negative or positive).
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Table 11: IoT views of case companies

There was great variation on how companies saw the opportunities rising with IoT. Some
of the companies were very interested in the possibilities of IoT usage, had been
researching it already and had it on their action plan to dig deeper. Three of the case
company representatives said that IoT will be included in their next company strategy. As
can be seen in Table 13 above, the IoT inclusion seems to correlate with the overall positive
attitude towards digitalization. Some of the case companies already had some systems in
place, which could be already considered as IoT solutions. Then some of the companies
thought that it will take couple of years or much more until the real possibilities start to be
realized. Those companies are on a “stand-by” mode, observing what is happening, but not
actively going in. So reflected on the Figure 5 (adapted from Kreutzer (2014)) the case
companies can be found from the whole spectrum of possible positions of digital revolution
curve from the “observer” stage until “day-to-day routine” (even though the routines IoT-
wise are not enormous yet).

The discussion about the future prospects of IoT in the case companies raised a lot of
variation between the companies, as can be seen in Table 6. Two of the companies who
identified themselves as forerunners in digitalization and IoT as well, saw plenty of
opportunities in both construction phase and living-in phase. The rest of the case companies
did not really see opportunities worthwhile developing or had too many open questions and
doubts to more forward quite yet.

It also became clear that IoT service providers have been very active recently. All the
company representatives mentioned that they have received messages and had meetings

                Case
Subject

Customer A Customer B Customer C Customer D Customer E

Attitude towards
digitalization

Sees it as an
essential part of their
operations

Not core business,
utilized if needed

Not core business,
utilized if needed

Utilizing plenty of
software, good
experiences, lots of
future ideas

Want to stay on up to
date, very important
enabler of reaching
new goals.

IoT in strategy Will be No No Will be Will be
Future of IoT,
construction
phase

Does not know what
the solutions could
be

Probably not
Maybe some
progress

Very likely yes Yes

Future of IoT,
living-in phase

Maybe. Not sure how
end customers would
feel about this.

Maybe, skeptical
about becoming a
service provider

Depends on the end
customers, we can
deliver if requested

Yes, would like to
research what the
customers want
though

Definitely

IoT forerunner
willingness No, but tech positive NO No Yes YES
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concerning IoT. But many found it difficult to find relevant information for their
organization in the overwhelming mass of information. This will be discussed in more
detail in the next section.

4.3.3. Challenges of adopting IoT

Several challenges of adopting new technologies, including IoT, were mentioned in the
case company interviews. The major ones are discussed in this section.

Lack of Resources
One big challenge, which was also identified by the Company account managers, was the
lack of resources, especially money. It was also confirmed by the case companies that they
need a plausible business case, that is, calculations that the investment will be profitable.
Then again, it was recognized that making the business case can be very difficult too:

“In construction business, these sorts of development projects are very hard to
evaluate money-wise. This is so complex and everything affects everything. So
monetary valuing of the holistic final result is difficult. In other industries this is
easier to measure.”

The economic depression was recognized as an affecting factor, especially in the sense that
within the companies, people are more careful in their spending and the budgets are smaller
as well. And as Customer D representative put it, the long term thinking has diminished in
this mindset of saving money.

Finding relevant information and understanding the concept
Most of the case company representatives had been researching the topic of IoT
themselves, using sources such as Google, articles and technology events. However, it was
pointed out, that finding information precisely relevant to them was difficult to find. The
kind of information missing was described as success factors of utilizing IoT and action
suggestions on how to find good ways of utilizing IoT in their context and how to proceed
from there. This relates closely to the fact that the salespeople and consultants, who sell
their help, should better understand the real needs of their (B2B) customers and possibly
their customers (B2B2C) too.
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Some interviewees seemed frustrated about the fuzziness of the whole IoT concept. They
had been trying to understand, what counts as IoT and what is “the new thing” since all the
elements are quite old (internet connections, cloud, sensors, etc.). Some were also quite
skeptic about the hype and the lack of significant evidences of success and wondering if the
whole concept will just quietly die away.

Lack of understanding the customer business
Representative from Customer D commented that he wishes that the service providers
would have better understanding of construction business when building solutions for them.
This could be generalized into the ultimate issue of understanding customers, their
environments and the root causes of the issues being solved. Truly seeking to understand
the customer companies might also help in trying to figure out the ways in which IoT (or
any technology really) could help the end customers to reach their goals. And the lack of
this understanding manifests itself in the comments made by the company representatives:

“After this one presentation about IoT, I was thinking to myself: this sounds very
interesting and fancy technology, but what could we do with this? I’m sure there
will be much more real life examples in the future… But I think it is important to
have the understanding on what is important to which customer. ”

Many of the interviewees also mentioned that they do not buy technology for the sake of
technology, but it all needs to start with a need and a business case. These are very difficult
to identify unless a proper understanding of the field and the customer is developed.

Lack of standardization
There were several concerns raised about the lack of standardization and its effects on
applying IoT technologies in the construction industry. Customer D representative
commented that the industry is very fragmented because of the huge amount of
construction companies in Finland and therefore it is difficult for one company to lead the
standardization alone. And that leads to simply trying to have company specific standards,
if any. This applies to both construction phase and the living-in phase of the building. As an
example Customer Arepresentative brought up their pilots with RFID tags:

“For example, we have been trying out these RFID systems, which have been
presented to us and we have been trying those out every once in a while. But it
simply has not taken off in construction business products. If you would want to
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utilize it in e.g. construction site logistics, it would require a great deal of
standardization. There is even an association which has been trying to take this
forward for over 5 years, and it just hasn't gotten a foothold on construction
business. There is a mutual vision missing between the suppliers and the systems…
how the tags are read and how does that sync with the systems. --- This industry is
very difficult in the sense that it is very fragmented - in a building project you'll
need hundreds of different kinds of materials and products. And one product might
have several suppliers. So the codification and mutual agreeing on what is what has
not been proceeding very well. --- So we just haven't seen the kind of potential here,
that we would want to push this forward.”

Many open questions remained also for the living-in phase and the “smart homes”.
Different device providers have their own interests, but the consumer most likely would
like to have a simple one user interface to manage everything. And who would be the
instance willing and able to bring everything together? Without any standardization the task
can be overwhelming. Also the myriad of user interfaces currently in use raises challenges:
the solution should work on all different smart phone platforms, tablets, desk top computer
and maybe even smart TV’s.

Security
As expected, security was mentioned by few of the interviewees. However, surprisingly it
was not seen as a major challenge but rather as something that needs to be seriously
considered, but can be handled with good planning. Many mentioned that the existence of
malicious hackers is reality, but did not see the problem much bigger that what it is in the
Internet these days. And most of the consumers have learned to live with the risk of
something possibly being hacked as a trade-off for a truly valuable service. This topic was
also discussed in the interview with the professor Kary Främling. He concluded that the
security issues can be taken care of with proper level of standard security measures, which
already exist. The real issue might be the solutions, which are not well made and secured,
for whatever reasons. So indeed, getting a good level of security is not difficult, but it
should be kept in mind and checked when new services are brought to customers.

4.3.4. The Approach to IT Development in the Companies

In the case company interviews, several aspects of IT development in the company were
covered. First, there was discussion about how the IT development projects start in the
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company, where the ideas come from and how promising ideas are promoted further and
finally how the decisions are made in the company. The level of involvement in IT
development varied a lot between the case companies based on the interviews. All these
findings are summarized in the Table 14.

Table 12: IT development in case companies

The structures of decision-making were diverse in the case companies. In some companies,
IT department plays a big role in approving a new IT procurement. It is good that there are
dedicated people coordinating the purchases and making sure that those are compatible
with the existing systems. In general, all the companies had some sort involvement from IT
department in IT related pilots. The budgeting however might become a limiting factor: if
all the IT purchases are taken from the general IT budget, which might be already very
small compared to those of other functions in a construction company. The Company
account managers also raised this issue earlier. As successful IT projects become integrated
in the company business itself, it might be a good idea not to handle it as a separate “IT
expense”, but rather a corporate development expense. In many of the companies, there
were also other funders of IT pilots and purchases, such as the development function or the
actual building projects where those are utilized.

                Case
Subject

Customer A Customer B Customer C Customer D Customer E

Ideation strategy

New ideas come from
outside, e.g.
consultants and
salespeople. Quite
reactive

Relies on
organizational
structure, ideas
should naturally flow
up through standard
communication.
Reactive.

Hopes to get ideas
through the IT
responsibles in their
each segment.
Reactive.

Many sources for
new ideas, system
through which
anyone in the
organization can
suggest ideas. Also
rewarding system.
Very pro-active.

Has an idea
generation
system, which is not
that active.
Management goes
around, discusses
and collects ideas.
Pro-active.

Decision making

Project in which
implemented has to
approve. Big strategic
decisions can be
pushed from top.

ICT Director/
Development Director

IT board, investment
department makes
the final decision

Depends on size,
from function owner
to corporate board

In many places: IT,
business units and
segments

Level of
customization/
participation

Prefers ready
products, is willing to
help with piloting of a
new product.

Ready products only

Customization
depends. Aim is to
have company-wide
solutions. IT
department also
works on the
solutions and creates
smaller solutions
themselves.

Partners and
consultation needed,
but we have lots of
ideas to work with.
There is a lot of ready
tehcnology available,
which we like to try
out.

Needs help in
ideation and doing
but wants to have a
strong role in
development. It is
important that their
needs are understood
so that they get the
best possible result.
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The dimensions identified in which IT development was done are pictured in Figure 11.

The involvement dimension describes the level of involvement that the company wishes to
have in the development of new digital products to be taken into use. Some companies
preferred to be very closely involved in how the service is designed and some wanted to
leave most of the work to consultants or other external experts. The highest level of
involvement was found in Customer C, which still has a strong in-house IT department who
actually develop solutions themselves. Other case companies preferred that someone else
makes the development themselves, but more variation was found in how much the case
companies wanted to be involved in the specification work. The specification links closely
to the other dimension, customization.

Naturally, if a much customized product is being developed, more involvement from the
customer company is beneficial. Many of the companies had some customized software.
Especially the old software had been custom-made, because standard software did not exist
in the past. Now the preferences seem to move towards more standardized digital solutions
as the companies have had some bad experiences with the old software, e.g. integration
issues, never ending development process, etc. The other benefit seen in buying ready
products is that those have already been tested and probably include less bugs and other
fixing.

Despite these dimensions, the categorization of the case companies is not as simple as
putting them in a certain category. One case company might have both customized and
standard software in use. In addition, the involvement of the company highly depends on
the case to which the solution is needed.

Figure 11: Dimensions of IT development
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4.4. Possible Applications of IoT in Construction Industry

As the digitalization has been going strong especially for the past five years in the
construction business, the readiness for advanced solutions such as IoT has become good.
There are many parts in the value chain, where IoT could bring in value. Roughly, these
can be divided into three: building phase, sales & handover phase and the living-in phase.
An overview on the possible benefits in the value chain of construction companies is
presented in Figure 12 below and described in more detail (with some practical application
areas) next.

Figure 12: Possible benefits of IoT

Note that the planning phase of a building project is purposely left out due to time
constraints and because the planning processes and case company involvement differed a
lot in this study. However, there is also an opportunity in gathering data from above phases
(where IoT technologies can be utilized) and through analysis, utilizing the information in
planning of the next projects.
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Building phase

The opinions of the case companies were much divided when it came to utilizing IoT in the
building phase, on the construction sites. As can be been seen in the Table 6 in section
4.3.2., two of the case companies did not see much possibilities for IoT on construction
phase, one company was not sure and just two companies thought that it is likely that IoT
will be more utilized in the construction sites.

The negative attitudes had several reasons. The biggest one being that the company
representatives could not really think of any IoT application which would be worth
investing in. Some also saw that the sites are in a way digitally saturated already and more
digital solutions are not needed. One of the case company representatives concluded that
there are still plenty of improvements that can be reached simply by re-thinking their
existing processes (re-organizing, not digitalizing) and doing the work smarter. And those
should be the first improvement steps, not digital solutions.

In the building phase the trend of mobilization can be stretched to utilize IoT elements as
more and more people possess mobile digital devices on sites. It was mentioned in the
interviews that sometimes a lot of time is wasted on the construction sites simply in looking
for things and people. With IoT technology and tracking chips this could be eased. There
were also stories of ruined materials, due to weather conditions or human errors. With IoT,
there could be sensors and triggers which could notify the site management if e.g. the
moisture conditions change and where are the materials that need extra protection.

One big solution area for IoT might be the logistics in the construction sites. As there are
several moving parts on the construction site daily and more materials are delivered, it
might be good to have a holistic system through which this could be managed. However,
creating such system might require collaboration with all the suppliers and time consuming
standardization work, which was mentioned as a huge issue by some of the interviewees.

Another solution discussed is the wastage on the construction sites. According to the
insurance company representatives there is a massive amount of missing items on
construction sites annually. Actual stealing from the construction site seemed to be an
obvious part of construction business and surprisingly the companies did not seem overly
interested in acting on it. There were two kinds of stealing identified: ordered jobs, where
‘professional’ thieves would go and steal something often valuable and then traffic it out of
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the country as fast as possible. The second kind was the people working on the site taking
items for their own use. Many interviewees commented that this kind of activity has
decreased a lot in the recent years, but it is still seen in a way as an ‘employee benefit’ of
the workers and the items gone missing are not usually very expensive. The other forms of
wastage resulted from shorthanded monitoring on what has actually been delivered on the
site, as sometimes items are billed which actually never arrived to the site. Also storing
items in a wrong place caused wastage. The interesting thing about the wastage was that
there seems to be a good business case to support building systems preventing it, such as
digital fences around the sites and tracking the materials and machinery, but still there was
not much interest towards it. The reason might be that the bigger losses are reimbursed by
the insurance companies and the smaller cases are so small (even if those are plenty) that in
the scope of a construction project worth millions of euros those are quite insignificant.
One important take away from these discussions is however, that it is easy to make
assumptions and think that there is a good business case, but the value for the customer
might still not be high enough. And the only way of finding this out is to discuss early with
the customer and rapidly prototype ideas before spending too much resources on
development.

Sales & handover phase

One of the issues related to the sales, which was mentioned in the interviews was that due
to the recession, the sales times have become longer which leads to having very expensive
inventory. Adding IoT enabled solutions might be a way to gain competitive advantage
over competitors and getting faster sales as customers might prefer the real estate you are
selling. Moreover, many value adding features can be embedded in the building phase with
relatively low expenses. These things can be as simple as moisture sensors under the dish
washing machine and bathroom floor, which will trigger an alert if certain moisture values
are exceeded.

Another benefit is the possible extra sales that the construction company can make. Even
now, it is quite usual, that customers are offered extra features or better materials at extra
cost for their future apartment. IoT enabled solutions could be one extra selection offered.
Many of the IoT solutions, such as air quality monitoring are quite expensive to buy ‘off
the shelf’ afterwards, but construction companies could offer these features at relatively
lower costs.
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Living-in phase

The living-in phase was identified as the one with most potential by almost all the
interviewees. From the case company interviewees two were sure that this will be big
business in the future. The remaining three had more reserved attitude, but no one said ‘no’
to the idea. The biggest reason for hesitating offering living-in phase services was the lack
of knowledge on what the end customer are willing to pay for. Indeed, this is a topic that
definitely should be further researched before jumping into the service business. However,
based on the increased positive consumer attitudes towards technology, it is reasonable to
assume, that this kind of technology solutions might interest many.

As it became clear that due to the hard financial times and fierce competition, profit
margins have decreased significantly in the construction industry and therefore there is a
need to find new ways of increasing the profit margins. Extending the existing business
model to cover the living-in phase as well, might be the way to find new profits and
especially continuous cash flow. Construction companies already offer the public sector so
called ‘life span’ services, meaning that once the building is ready, the construction
company will take care of its maintenance for the next 20-25 years. The interviewees did
not see any significant reasons why this could not be done with residential buildings as
well. The case companies which do business in Russia mentioned that there maintenance
services are offered by the constructor by default. One big benefit of being the builder and
the maintenance company afterwards is that the construction company can embed
intelligent systems in the building already in the building phase and later utilize those
systems in providing efficient and timely maintenance.

The transformation from mere builder to a service provider might sound very radical and
even overwhelming. However, it is important to note, that not everything has to be done by
the construction company. They can also take the partnering approach and the role of
Aggregator or Synergist, as described in section 2.3.5. It is very likely to find other
companies and start-ups interested in collaborating on something as potential as smart
homes.
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The possible IoT applications offered for the living-in phase could be developed for many
different needs. To mention a few discussed in the interviews:

1) Maintenance, as discussed above
2) Living comfort, such as lighting and air conditioning control, air quality

management, finding items (e.g. keys)
3) Security, such as alarm systems, cameras, fire alarms
4) Safety, such as help and monitoring systems for elderly or child safety
5) Smart home services, e.g. voice commanding devices
6) Dynamic interface for all the applications

It is very important to research and map the end customer segments and provide the
services customized to their needs. One weakness with the current smart home solutions is
that those are all individual solutions. There might be a big demand for a provider of a
universal interface, combining all the applications in an intuitive interface.
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5. CONCLUSIONS AND DISCUSSION

This study aimed to understand the possible barriers of adoption of IoT technologies as
well as how to overcome those barriers and help customers to realize the potential of IoT in
the construction industry in Finland. After covering the essential definition in the first
section of chapter two (2.1.), in the second section (2.2.) digitalization was studied as it is
reasonable to assume that the approach models and adoption of IoT might follow similar
paths as the earlier digital possibilities and there was not such academic material found to
answer the questions particularly for IoT. It was easy to see that from the point of view of
the company, they were struggling with finding the right kind of approach to communicate
the possibilities of IoT to their customers. As a company with a long history, they have a
big pool of account managers most comfortable with selling goods-like products for the
customers, such as phone subscriptions and networking services. However, IoT requires a
new kind of approach; as what the Company has in their IoT portfolio is merely a good set
of building blocks for creating solutions, instead of “ready to use” solutions. In addition,
solution creation requires more service oriented approach and the ability to co-create the
value with the customer. Therefore, the service-oriented approach was covered in the third
section of chapter two (2.3.).

After the literature study, the empirical study was conducted. Chapter three covers the
methodology used and the research process in more detail. The findings and analysis from
the empirical study (interviews) were described in chapter four. Next, the research
questions will be revisited with the discussion and answers.
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5.1. The research questions revisited

In this section, the results of the study will be concluded in the context of the original
research questions presented in the section 1.3.

Q1: What are the biggest challenges for IoT adoption in construction industry?
Which was divided into two sub questions below.

Q1.1. From the sales point of view

One could argue that the Company sales people have similar challenges as with moving
from product sales to service sales. The traditional sales of mobile phone subscriptions and
networking solutions have been quite straightforward: customers have quite a good
understanding on what do them need phone subscriptions for. However, when it comes to
IoT, the solutions are highly customized. The IoT offering is merely a set of building
blocks and ultimately it is up to the customer to define and judge what a useful solution is
for them created from these blocks. However, there are methods, which can be used in
defining the customer needs and creating solutions, which are truly valuable for the
customers.

The biggest challenges identified by the account managers were rooted not only at the
customer end, but also on the Company side. The biggest barriers on the customer side
were the financial situation (causing very strict policies in investments) and risk avoidance
(the unwillingness to try something which is not proved to be great success in advance). On
the Company side, the account managers did not feel like they had suitable enough sales
tools for communicating the possibilities of IoT. They also found the communications
deficient: the customers did not see Company as an IoT provider and their IoT message
lacks concreteness.

Barriers were also discovered within the customer company structures. Quite often the sales
people talk to the management level only in the customer company. Management might get
very excited about IoT, but then business operations become the “showstopper”, because
they might see IoT investments too risky. On the other hand, management can get very
interested, but cannot see the possible application areas for IoT solutions, while the
construction site workers and employees in the customer interface, might have plenty of
ideas. Even within the management, there might be hesitation on who will take the



84

responsibility for something new; e.g. is IoT part of corporate IT management,
development management, business development, or something else?

Q1.2. From the customer point of view
The biggest issues discovered in the interviews were the lack of resources (people and
money), finding the relevant information, lack of standardization and that business of the
customer companies was not well enough understood by the suppliers of digital services.
The lack of resources was also identified by the account managers and has led to very strict
considerations on where to invest. The lack of resources resulted from tough financial
situation and many were mentioning the lowering profit margins. Then again, as discussed
in section 2.3., services have much bigger profit margins, making service business an
attractive opportunity to pursue –especially on times like these.

The customer companies all seemed to agree that there is a vast amount of information
available about IoT on the Internet, but felt frustrated about not really finding information
which would be relevant to them. In addition, the vagueness and contradicting messages
were mentioned. Customers were unsure about what this IoT is all about, as the elements
that it consist on have been existing for a long time. The biggest question and source of
frustration seemed to be however, the inability to see what kind of concrete value adding
solutions could be built using IoT.

Lack of standardization was something realized during previous attempts of digitalization
in the case companies. There is a myriad of separate items included in a construction
project, so coordinating all of those would require plenty of effort. Finally, security was an
issue, which the interviewees found very important. Nevertheless, they did add, that they
trust service providers to provide secure solutions.

Q2: How can Company provide value for the selected customers?
Which was divided into two sub questions below.

Q2.1. How can Company help their customer to realize the potential of IoT?
The key to helping the customers to realize the potential of IoT is to start with their needs
and what really creates value for them. Roughly, the value can be discovered can be
divided into two categories saving money (better processes within the company) and
making more money (new business areas, growing existing offering, creating more value
for the end customers). As the case company representatives pointed out, they would
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appreciate if service providers would “do their homework” to understand their business
better. To understand, what the customers do and what is important for them, is the key to
helping them see how and where more savings or more money could be made. It is
essential to move from technology centric approach more towards the customer itself. This
does not mean that the technology presentations are futile – many of the customer
interviewees were still a bit puzzled by the actual meaning and extent of IoT. For instance,
the Value Proposition Modelling, introduced in section 2.1.2., might be a good approach to
start with.

There are several ways to uncover the real value adding needs of the customers: workshops,
asking the right questions, quick conceptualizing and verbal prototyping. The service
dominant logic also suggests mapping out the value network and looking for adjacencies in
order to find out good opportunities. The verbal prototyping was tested with the
interviewees and it proved to be surprisingly good tool for helping the customer realize the
opportunities as well as for the interviewer to understand what areas were important for the
customer and which areas were not. In some cases, the insights were quite unanticipated;
customers did not find a suggestion important even though the interviewer thought there
was a good business case to back it up. This proves that the pre-assumptions should
definitely be tested and verified.

One essential thing to notice here is that not all companies are mature enough or ready for a
big digital transformation. It was clear, and quite surprising, finding in this study that some
companies are more organized when it comes to utilizing digital solutions and the attitudes
towards digital transformation can vary greatly. There was also big variation in the
thoughts and strategies (or lack of strategies) on IoT. Therefore, it would be good to map
out the digital maturity of the customer companies and start offering the development
opportunities to the most mature and enthusiastic customers first.

Based on the experiences interviewing with the customer companies and the suggestions
found in the literature review, the process of helping the customers in finding the solutions
could proceed as follows:

1) Research and Interview: study the customer to find out their business model, value
chains and their processes. Where do they have biggest challenges? Where could
they upsell to their end customers?

2) Workshop: is all about co-creating value with the customer. Get into deeper
understanding on what kind of solutions the customers might be interested in.
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Discover the challenges and opportunities the customer sees. Encourage to think
outside-the-box and to find possible adjacencies. There are several different
workshop facilitation practices which could be suitable, but out of the scope of this
study. One interesting direction to look into is design thinking. This is also the part
where it can be very beneficial to involve many layers of the customer company: in
our case, the construction site workers, business operations, people from end
customer interface (e.g. sales people), site managers, etc. Sometimes the silos
within the customer company might prevent from seeing all the possibilities and
synergies.

3) Prototype and Discuss: return to the customer with the possible solutions. At this
stage the prototype should be relatively simple mockup, as the purpose is only to
validate assumptions and deepen the discussion. This might lead to completely new
ideas, dismissing the ideas, which are not valuable to the customer, and finding the
ideas with most potential to develop further.

After the prototyping and discussion phase, the ideas that are found to have most potential,
can be developed further and incrementally implemented through piloting.

Q2.2. What are the most promising application areas of IoT for construction business?
There are several promising areas of application of IoT in both the current business model
of the construction companies as well as possibilities of expanding the business towards
service oriented models efficiently utilizing IoT. Possible opportunity areas were
discovered in the building phase (better processes, more safety, money savings), handover
phase (competitive advantage and faster sales) and living-in phase (new business after
initial sales). Also great synergies could be found in the value chain: technology can be
built in during the building phase with little extra cost and utilized by the end customer in
the living-in phase as a high value extra service. These are discussed in more detail in the
section 4.4., where several practical examples are given.

5.2. Theoretical and Practical Implications

The topic of IoT is still very narrowly researched, so this study added to the body of
knowledge. Particularly because from this point of view (understanding the barriers of
adoption) there was not much material to be found. Construction industry has not been
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studied from this angle before either, even though the potential is huge and there are certain
digital initiatives taking place.

Right in the beginning, it is good to identify the companies mature enough and motivated
towards digital transformation and start the piloting efforts with them. It is easier to get
results with mature enough companies than to spend a lot of time convincing a company,
which does not really believe in the possibilities and is simply waiting for the hype to pass.
Or a company that has selected following others as their strategy. The positive finding was,
that even in this take, there were few companies very enthusiastic and potential for
investing in the technologies of the future. Time will tell, if the companies holding back
will change their strategy or vanish, as the consultancy companies predict.

Communicating the value to the customers is essential in the beginning. The message came
out clearly from the case companies that they do not understand the possibilities well
enough to move forward with IoT. Moreover, to communicate the value and give good
enough initial proposal, the value chain of the customer should be studied and only after
that consider how can you help increase the value there.

Starting with small pilots is a good way to go, as noticed at Customer A with their iPad
project and suggested by the account managers as well. This suggestion was supported by
research in the literature study as well. Piloting is a great way of testing the suggested value
proposal, engage the customer company and an opportunity to give the customer something
concrete to evaluate. However, the principles of service-oriented thinking should be kept in
mind and the value proposal should be done together with the customer. This will also
create a good sense of ownership for the customers.

5.3. Limitations

The findings of this study cannot necessarily be generalized as construction business has its
distinct characteristics, but there might be some things that are similar in other industries as
well.

Limitation with the interviews was that only one representative per company was
interviewed. Hence, not very not very holistic view of the organization could be obtained.
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As the case companies are big, it is impossible for one representative to know everything
that is going on and planned in the organization. In addition, case company representatives
had different roles in companies, so they might have their own limited view on what the
company is doing and what is important. Having people with different roles might create a
fuller picture of the all cases together, but might make it harder to compare the answers.

In the literature study, it was obviously impossible to find and read all the relevant material
out there due to the time limitations. Then again, there is not much academic research about
IoT in the context of this study, so it proved to be quite challenging to find suitable
academic articles, though the topics are much better covered in the Internet sources such as
company white papers and expert blogs. The good thing is that the lack of academic
material about this topic makes this research even more important.

5.4. Suggestions for Future Work

The time and scope for one thesis is so limited that there are several directions where the
research could go deeper. Future research could be conducted on following topics:

Duplicating the research to another industry
It would be interesting to empirically study, if the findings in this study really could be
generalized to different fields of industries.

Studying case company/companies vertically
As this study was horizontally conducted on the top management of the case companies, it
would be interesting to see how the other departments (or the layers of the pyramid in
Figure 6, section 4.1.2.). Especially interesting would be to interview and observe the
people on the “factory floor”, i.e. construction sites.

Testing different co-creation models for value proposition design
There are several models on how value propositions can be designed together with
customers. Due to the short scope of this study, it was not possible to test any in action or
go into too much detail with the value proposition design, but in this current situation, it
might be very beneficial to better understand the possibilities and needs of the customers.
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APPENDIX A: Preliminary questions for the account managers

How are you feelings from the customer discussions,
o What is Company doing with the customer now?
o How far the digitalization is in general?
o What kind of future plan they have for utilizing IoT?

Contact-people from the customer side
o Who do you think would be the best interviewees to answer questions about their

challenges in digitalization?
o Does the company has formal plans, e.g. digital strategy? Is there someone working

on such?

These are the main questions for now, but let’s have an informal discussion about whatever
you feel might be important.
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APPENDIX B: Structure and the questions for the case company
interviews

Introduction:
- Introducing the interviewer, field of study and the research group behind the topic
- Role of the Company in this study, their involvement on IoT
- The purpose and scope of the study

Background questions:
- Could you tell a bit about your background and role in the company?
- How long have you been in the company and in construction business?
- How well do you know the concept of IoT?
(If interviewee is not familiar with the concept or has questions, those will be
answered and a brief introduction is given with a few examples, such as RFID,
sensors)

Core questions:
Has digitalization affected your operations / your field during the past 15 years? In what
ways?

Have you been discussing Industrial Internet or IoT? How much?

Have you mentioned IoT in your strategy? Do you have a separate digital strategy?

How is the decision making in your company for purchases of digital solutions? How does
the new solution end up in your use?

o Where do the new ideas come from?
o Who decides whether the idea will be proceeded on?
o Who are the ones involved in working on the solution?
o Who makes the final investment decision?

Do you see that you would be using more IoT based solutions on your construction sites
within the next 5/10 years? What kind of solutions are the most likely to emerge?
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Do you see that you would be providing more IoT based solutions for your end customers
within the next 5/10 years? What kind of solutions are the most likely to emerge?

Is there enough information available on IoT for your needs?

What kind of partners/help would you need in introducing IoT in your organization?
Consultation for the initial phase/help with tendering/solution consultation? Would you
prefer  managing the development process or just procuring a ready package?

How would you describe the challenges with digitalization and especially challenges with
IoT in your organization/construction industry in general?

Has the economic depression affected your business and especially investments on digital
solutions?

Trivial cases:
What are your thoughts on these possible applications of IoT:

Wastage on construction sites
According to some articles, there is a real issues of missing items on construction
sites. This is due to e.g. ordering something which never gets delivered, material
destroyed on site (e.g. due to moisture) and stealing.

Logistics on the construction site
There are several moving parts to handle on a construction site: material, tools,
people and those should be in the right place at the right time.

Providing extra value to the end customer once she has moved in
There is a great opportunity to create new business by providing services to the end
customer once they have moved in, instead of just ending the value chain there.
It is also possible to reach competitive advantage by providing something that the
competitors do not offer.

Can you think of any other possible application areas?

What application areas are the most potential in your opinion?
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APPENDIX C: Aligning resources and capabilities with business
model elements

(Kindström and Kowalkowski, 2014)


