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Abstract 

Blockchain technology, originated from the invention of crypto currency Bitcoin, is de-
scribed to have disruptive impact on all industries. Blockchain technology is in its early 
stage of maturity. Yet, already various use cases beyond crypto currencies have evolved.   
Real estate industry is considered to be slow and traditional in deploying new technologies. 
The evolvement and impact of blockchain as a disruptive technology and how it is shown 
in the real estate industry is yet rather an unexplored field. 

The main focus of the thesis is in adoption, knowledge and barriers of blockchain tech-
nology in the Finnish real estate sector. The aim of the study is to recognise the state of 
blockchain adoption and knowledge in the Finnish real estate sector and to identify barriers 
related to blockchain adoption. The study is based on literature review, theoretical back-
ground and empirical research. The literature review was conducted by reading scientific 
literature on innovation adoption theory and evolution of disruptive technologies. Addi-
tionally, literature review covers evolution of blockchain technology and the possible im-
pact of blockchain in the real estate industry. The empirical research was carried out as an 
online survey targeted to the actors of the Finnish real estate sector. The survey questions 
were based on the findings of the literature review and innovation adoption theory.  

Main findings of the study is that the state of blockchain technology in the Finnish real 
estate industry is disunited both in technology adoption and knowledge. According to the 
results, 16 % of the survey respondents have an active state (developing, piloting or opera-
tional stage) of blockchain adoption. It was also found that there is a need for solutions 
enabled by blockchain technology. Furthermore, biggest obstacles in adoption of block-
chain technology is lack of knowledge. Additionally, unwillingness to commit and share 
information were found to be a challenges to blockchain adoption. 
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Tiivistelmä 

Lohkoketjuteknologia, jonka juuret juontavat kryptovaluutta Bitcoinista, on kuvailtu 
muuttavan kaikkia toimialoja. Lohkoketjuteknologia on vielä kehityksen alkutaipaleella. 
Kuitenkin monia uusia käyttökohteita on syntynyt kryptovaluuttojen lisäksi. Kiinteistöalan 
taas ajatellaan olevan hidas ja konservatiivinen uusien teknologioiden käyttöönottoon liit-
tyen. Lohkoketjuteknologian vaikutuksia ja kehittymistä Suomen kiinteistöalalla on kui-
tenkin tutkittu melko vähän. 

Diplomityö keskittyy tarkastelemaan lohkoketjuteknologioiden hyödyntämistä Suomen 
kiinteistöalan näkökulmasta teknologian omaksumisen, tietämyksen sekä haasteiden 
kautta. Tutkimuksen tarkoituksena on tunnistaa lohkoketjuteknologian omaksumisen sekä 
osaamisen tilaa ja identifioida käyttöönoton esteitä. Diplomityö perustuu kirjallisuuskat-
saukseen, teoreettiseen viitekehykseen sekä empiiriseen tutkimusosioon. Kirjallisuuskat-
saus on toteutettu tarkastelemalla tieteellisiä artikkeleja liittyen innovaatioteoriaan sekä 
disruptiivisten teknologioiden kehittymiseen. Lisäksi kirjallisuuskatsauksessa tarkasteltiin 
lohkoketjuteknologian kehittymistä sekä sen mahdollisia vaikutuksia kiinteistöalaan. Em-
piirinen osio toteutettiin kyselytutkimuksena, joka kohdennettiin Suomen kiinteistöalan 
toimijoille. Kyselytutkimuksessa käytetty lomake rakentui kirjallisuuskatsauksen sekä in-
novaatioteorian pohjalta. 

Tutkimuksen pääasiallinen tulos on, että lohkoketjuteknologian tila Suomen kiinteistö-
alalla on jakautunut sekä sen omaksumisen ja käyttöönoton että osaamisen näkökulmasta. 
Kyselytutkimuksessa tulokset osoittavat, että 16 % vastaajista on aktiivisesti (kehittämässä, 
pilotoimassa tai valmis sovellus) omaksumassa lohkoketjuteknologian käyttöönottoa.  Loh-
koketjuteknologian omaksumisen ja käyttöönoton suurimpia haasteita Suomen kiinteistö-
alalla on kuitenkin vielä tietämyksen puute. Lisäksi haluttomuus sitoutua ja jakaa tietoa 
nähtiin haasteena lohkoketjuteknologian käyttöönotolle.  
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1 Introduction 
 
Introduction section describes the purpose, objectives and structure of the study. Addition-
ally, research design and research questions are provided.  
 
1.1 Background and Motivations 
 
In 2008 a pseudonymous author Satoshi Nakamoto introduced a new way of doing pay-
ments digitally. This is the origin of cryptocurrencies and blockchain technology. First cryp-
tocurrency called Bitcoin was invented. (Swan, 2015.) Since then blockchain technology has 
developed and expanded to many other industries. Blockchain is a contemporary technology 
phenomenon. For instance, LinkedIn has ranked blockchain as the most in-demand skill in 
2020 (Anderson, 2019). Blockchain is projected to be the next big technological revolution. 
It has even been projected to change the world in a way the Internet did. Many enthusiasts 
argue that in the future blockchain will even transform our lives and customary manners. 
(Lahti, 2016.) The potential benefits of blockchain is argued to be significant (Tapscott and 
Tapscott, 2016). Blockchain technology could provide more transparent, cost and time effi-
cient transactions as well as enhance trust among the participants (Kejriwal & Mahajan, 
2017). It could even provide more liquidity to the very illiquid real estate market (Baum, 
2020). However, implementations of blockchain technology still have its challenges (Litan 
et al. 2019). 
 
Development of blockchain technology will give rise to new business opportunities. Many 
hypothetical applications have been identified in the real estate context. These applications 
include e.g. tokenization and fractionalisation of real estate and more efficient transaction 
processes. (See, for example, Baum, 2020; Kejriwal & Mahajan, 2017; Kempe, 2017.) Yet, 
not many blockchain applications seem to be deployed in the Finnish real estate sector. 
What is the current state of blockchain adoption and knowledge in the Finnish real estate 
industry? How ready is the industry to implement blockchain and what are the possible bar-
riers the real estate sector is facing in order to adopt blockchain based applications? 
 
According to author’s knowledge there is not much research done related to knowledge and 
adoption of blockchain technology in the real estate sector. However, some literature is 
found on blockchain adoption in supply chain management and on challenges regarding 
blockchain implementation. In the real estate context literature generally concentrates on 
the hypothetical benefits and barriers regarding blockchain. Some countries have also tested 
some hypotheses. (See, for example, Dijkstra, 2017;  Kempe, 2017; Baum, 2020.) Results of 
this research can provide improved understanding on blockchain technology adoption and 
barriers in the real estate industry, especially in the Finnish market. Additionally, this study 
can provide enhanced understanding of the factors affecting deployment of blockchain and 
current level of blockchain knowledge. Furthermore, the results of the study can open new 
research topics and speed up implementation of blockchain applications. At its best, study 
could improve blockchain awareness in order to enhance innovation and investments in 
blockchain technology in the real estate sector. 
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1.2 Objectives and Research Questions 
 
The objective of the master’s thesis is to recognise the state of blockchain in the Finnish real 
estate sector, understand the process related to blockchain adoption and identify barriers of 
adoption. Further, the aim of the study is to identify the state of blockchain knowledge in 
the Finnish real estate sector.  
 
The study aims to answer the following research questions: 
 

- What is the state of adoption and knowledge of Finnish real estate industry regarding 
blockchain technology? 
 

- What are the challenges related to adoption of blockchain technology in Finnish real 
estate market? 

 
The study is based on literature review, theoretical background and empirical research. The 
focus of the literature review is to provide a foundation of the factors affecting blockchain 
adoption process to construct the empirical research. Thus, the literature review concen-
trates on evolvement of disruptive innovations including blockchain and related adoption 
process. The literature review aims to understand the barriers and adoption of blockchain 
technology in general and in the context of the real estate industry. To get the overall picture 
of the evolvement of disruptive technology and the related adoption process is also im-
portant in order to understand the adoption process of blockchain technology. The focus of 
the empirical research is on the knowledge, adoption and barriers of blockchain technology 
in Finnish real estate industry. Research is conducted to observe the readiness and 
knowledge of the real estate sector to adopt new technologies and more precisely blockchain.  
 
1.3 Research Design 
 
This study fills the gap in the lack of understanding blockchain technology adoption, 
knowledge and barriers in the real estate industry.  It provides enhanced knowledge of the 
factors affecting adoption intentions in the real estate sector trough the lenses of technology 
adoption theory. The scope of the study is though limited to the Finnish real estate market. 
 
Literature review consists of three phases. First phase focuses on the technology adoption 
theory. Second phase dives more deeply into the evolvement, adoption and state of block-
chain technology in general. Lastly blockchain adoption and impact of the technology is ex-
amined in the context of the real estate industry. Theoretical background of the sturdy is 
based on the findings of the literature review. The empirical research was executed as an 
online survey. The literature review and technology adoption theory stands as a basis of the 
empirical research and the survey questions. The results of the empirical research is based 
on the survey answers of various actors in the Finnish real estate industry.  
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1.4 Structure of the Research 
 
The structure of the thesis is organised as follows. Chapter 1 is an introduction to the study 
and describes the background, objectives, the research questions and the research design of 
the study. Chapter 2, 3 and 4 consist of the literature review and builds the theoretical back-
ground of the study.  Chapter 2 explores the evolution of technological change and technol-
ogy adoption theory. Chapter 3 covers the disruptive power and the state of adoption in the 
context of blockchain technology. Chapter 4, covers the impact of blockchain technology as 
well as blockchain adoption and barriers in the context of real estate industry. Chapter 5 
presents the theoretical background of the study. Chapter 6 represents the empirical re-
search and presents the results of the survey. In chapter 7 discussion, evaluation and con-
clusions are presented and further future research is suggested. 
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2 Technology Adoption Theory 
 
This section aims to understand how technological change evolves in societies and thus, how 
disruptive innovations are adopted. Technological revolutions have had similar patterns 
throughout the history and presented framework stands for the foundation of the knowledge 
of how disruptive innovations are adopted. Furthermore, technology adoption life cycles are 
identified in the purpose of evaluating the state of technology adoption. Disruptive innova-
tions, such as blockchain, could have significant impact on different industries and change 
the customary manners. New technological innovations have potential to disrupt industries, 
but they are also hard to accept. Moreover, this section stands for the foundation of the em-
pirical research in purpose to evaluate the state of blockchain adoption of Finnish real estate 
industry. Throughout the study innovation and technology is applied as synonyms.  
 
2.1 Technological Revolution 
 
The Industrial Revolution is probably the most commonly known term to describe the tech-
nological change and a boost in the economy. In the economic theory Industrial Revolution 
is usually described as accumulation of increased capital and improved technology resulting 
in an increase of productivity, which accelerates growth in the economy (More, 2000). In-
deed, innovations play a crucial role in the technological change. For instance, Perez (2002) 
defines technological revolution as a change in the economic structure which is led by clus-
ters of innovations.   
  
As the First and Second Industrial Revolutions concentrate on mechanized functions and 
mass production, the Third Industrial Revolution is all about information technology and is 
therefore also called the digital revolution (Schwab,  2016). The Third Industrial Revolution 
is characterized by the development of information technology. Invention of the Internet has 
generated an opportunity for companies to take a giant leap on productivity and at the same 
time it has forced people and organisations to change their course of action. (Smith, 2001.) 
The Fourth Industrial Revolution is the continuum of the digital revolution (Schwab,  2016) 
and building on the invention of the Internet (Gunal, 2019. p. 3). However, the distinction 
to earlier Industrial Revolutions is the autonomy and intelligence of machines (Gunal, 2019. 
p. 3). The Fourth Industrial Revolution is characterized by an accelerating growth of break-
throughs in technology innovations as well as the continuity in access to the Internet and 
knowledge (Schwab,  2016; Gunal, 2019).   
  
Technological change will occur by the evolution of more advantageous  technology innova-
tion (Gunal, 2019. p. 2). However, successful technological change in order to accelerate and 
maintain growth in the whole economy is related to social change and commitments where 
diffusion of knowledge is one of the ultimate explanatory factors (Bruland, 2010). Thus, an 
increasing store of useful knowledge is seen as a foundation of technological change and the 
economic growth, and in fact, open and public knowledge plays a key role in this develop-
ment (Mokyr 2010). Thus, improved access to knowledge enables the transformation of the 
useful knowledge into innovations (Schwab,  2016; Gunal, 2019; Mokyr 2010; Bruland, 
2010; Malecki, 1994, p. 29). Technological change will eventually enhance productivity 
across industries. Therefore, technological revolution involves replacement of old processes 
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and new technology is adopted widely throughout different industries. (Perez, 2002. p. 4, 
8.) 
 
2.2 Technology Adoption Life Cycles 
 
Technological change evolves as a process in which similar phases can be identified in each 
independent life cycle. The basic linear model is concentrated on the process within the or-
ganisation and starts on research, goes through development and production and finally dif-
fusion. However, in reality the evolution of technological change is much more complex. 
(Malecki, 1994, p. 114-115.) Anderson and Tushman (1990, p. 604) identifies the stages of 
technology adoption as technological discontinuities, period of ferment, dominant design 
and incremental technical change which occurs in the technology life cycle respectively. 
Novel innovation breakthrough, technological discontinuity,  initiates a period of ferment 
in which design competition takes place before dominant design is set. As the dominant de-
sign is adopted and accepted as an industry standard, incremental changes are done only to 
make improvements to the underlying technology. (Tushman and Anderson, 2004. p. 37-
38.) Tornatzky and Fleischer (1990) also points out that the generation process from the 
idea into maturity can take from a few months up to decades depending on the complexity 
of the underlying technology. 
  
The most common maturity models are S-curve (Rogers 2003, p. 272), technology adoption 
life cycle (Moore, 2002. p. 12) and Gartner’s Hype Cycle (Fenn and Blosch, 2018; Linden 
and Fenn, 2003), which all have a bit distinct viewpoint. S-curve is used to evaluate the per-
formance of particular technology in relation to its competitive advantage and payoff over 
other technologies and to utilize the information in the decision making process (Cetinda-
mar et al. 2010. p. 198). Technology adoption life cycle aims to categorize different adopter 
groups (Rogers, 2003. p. 281). Technology adoption life cycle model concentrates to under-
stand the behaviour and acceptance behind new technology innovations. This model cate-
gorizes consumer types into innovators, early adopters, early and late majority and laggard.  
in relation to their adoption intentions of new technology. (Moore, 2002. p. 9, 11-13.) Figure 
1 shows the distinction between S-Curve, Adoption Curve and Gartner’s Hype Cycle. 
 

 
 
Figure 1: The distinction between different maturity models. Source: Linden and Fenn (2003) 
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Furthermore, Gartner’s Hype Cycle is designed to describe more accurately the different 
phases of emerging technologies and innovations before the mainstream adoption. The aim 
of the Hype Cycle is to understand the evolution of technological change in its early stage in 
which the technological discontinuities occur. (Linden & Fenn 2003. p. 6.) Before main-
stream adoption, emerging technologies and innovations go through different phases, which 
are identified in the Garntner’s Hype Cycle. Innovation Trigger is the beginning of the hype 
cycle where interest toward the new technology or other innovation is rising and it’s getting 
some public attention. However, concrete applications for consumer use are rare. Peak of 
Inflated Expectations will rise after the Innovation Trigger. At this stage innovation is get-
ting exaggerated and over hyped. The capability of the technology will not meet with the 
expectations. After a growing share of failing attempts start to appear, follows the Trough of 
Disillusionment. In this phase interests to new technology declines and public attention is 
now more negative. When suppliers are able to improve the technology, climbing out of the 
trough will give rise to the next phase called Slope of Enlightenment. Now the acknowledg-
ment of the benefits of the technology will increase and innovation starts to get more positive 
attraction. The Plateau of Productivity represents the beginning of mature technology which 
will be widely adopted. The hype will eventually vanish and the technology will reach main-
stream adoption. (Fenn & Blosch. 2018.) Figure 2 illustrates the different phases in the Gart-
ner’s Hype Cycle. 
 

 
 
Figure 2: Phases of the Gartner’s Hype Cycle. Source: Gartner, Gartner Hype Cycle 
 
 
2.3 Adoption of Disruptive Technologies  
 
Emerging technologies are characterized as radically novel innovations, which are growing 
relatively fast and have potentially significant impact on the economic and competitive 
structures across different industries (Rotolo et al., 2015). As we investigate the evolution of 
technological change and how new innovation emerges, it is as much of an importance to 
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understand the main drivers behind the change as it is to observe the related patterns. For 
instance, new technology must provide usefulness (Kaplan and Tripsas, 2008), more lucra-
tive business operations (Perez, 2002) or competitive advantage (Abernathy and Clark 1984) 
in order to be adopted. Emerging technologies have the potential to disrupt industries and 
change the existing course of action in the near future (Rotolo et al., 2015). However, re-
sistance among the established players is a common feature related to innovation break-
throughs (Kaplan and Tripsas, 2008; Tushman and Anderson 2004. p. 39; Rogers, 2003. p. 
277) and thus, significant uncertainty occurs regarding adoption (Rogers, 2002; Rotolo et 
al., 2015; Rayna et al., 2009. p. 40).  Anderson and Tushman (1991. p. 38) also point out that 
the initial breakthrough is usually modified and rarely becomes an industry standard. 
  
New innovation can be disruptive by nature as it has a different value proposition as the 
existing technology (Cristensen, 2000). Disruptive innovations can destroy established 
competence and revise the existing competitive environment (Abernathy and Clark, 1984). 
However, disruptive technologies are often not recognised as a compelling competitor in the 
established markets (Kaplan and Tripsas, 2008). Disruptive innovations are hard to recog-
nise as they first create new markets with only few customers to value the innovation, which 
makes it unprofitable for established players to adopt new technology in its early stage (Cris-
tensen, 2000. p. 44-46). The niche group of users adopting the innovation in its early stage, 
at the technological discontinue, are innovators and early adopters. Difficulties in the tech-
nology adoption process occur as the innovation moves in the adoption process from early 
adopters to early maturity. In order to take a step forward in the progress, the invention 
should deliver significant value to the next user group. The importance of understanding the 
different response groups relates to the technology adoption progress between these groups. 
(Moore, 2002. p. 18.) 
  
The chasm between early adopters and early maturity is caused by the different operating 
modes of the two user groups. Early adopters are visionaries who are looking for a change 
or disruption in their industry and they are willing to take a risk of failure for the opportunity 
to be the first to adopt breakthrough advantages in relation to the competitors. Whereas 
early maturity is looking for improvements and enhancement of the old systems and busi-
ness operations, not a disruption. (Moore, 2002. p. 20-40.) However, it is good to keep in 
mind that different user groups might also represent different industries as typically the in-
itial breakthrough arises in the hands of new actors (Kaplan and Tripsas, 2008; Tushman 
and Anderson 2004. p. 39). Rayna et al. (2009) conclude in their research that market 
leader’s position in a specific industry do not denote a success in technological change. Yet, 
the mainstream adoption usually occurs as the innovation is implemented by early maturity 
(Moore, 2002).  
  
Adoption of new innovations is much more difficult than adoption of improved or re-in-
vented functions of an old invention. Discontinuous innovations require us to change our 
behaviour, thus the attitudes toward innovation is of significant importance. (Moore, 2002. 
p. 10.) Therefore, adoption of novel technology relates to a social change, which occurs in 
consequence of the technology diffusion process. Individual decision processes related to 
diffusion of novel technology goes through different stages from knowledge of the existence 
of innovation to the implementation of the innovation. (Rogers 2003, p. 6, 169.) Rogers 
(2002) emphasises the importance of perceived characteristics of the innovation, when an 
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individual starts to form an attitude toward the innovation as a part of the adoption decision 
process, which then leads to rejection or adoption of the innovation. Implementation is a 
stage part of the decision process in which an individual begins to use the innovation after 
the adoption decision. Implementation is a somewhat crucial stage as it realises the behav-
iour change. (Rogers, 2003. p. 6, 169, 179.) Since the adoption of new technology innova-
tions involves uncertainty related to newness (Rogers, 2002; Rotolo et al., 2015; Rayna et 
al., 2009. p. 40), the perceived characteristics of the innovation by its users are in such an 
important role in determining the adoption rate (Rogers 2003, p. 15.)  
  
The decision to reject or accept the use of new technology is connected to the perceived use-
fulness and perceived ease of use of the innovation. In order for the technology to be ac-
cepted by the users, it needs to provide better performance and therefore higher utility (per-
ceived usefulness) for the user. (Davis, 1989. p.319.) If the technology is believed to be easy 
to use, the perceived ease of use will increase the user’s intentions to use the new system 
(Davis et al. 1989. p. 982) and adoption rate will probably be higher (Davis, 1989. p.319). 
Rogers (2002; 2003) defines perceived characteristics of innovation as relative advantage 
and complexity, referring that the innovation must provide better advantage and user expe-
rience to the adopter relative to other technologies. According to Rogers, new innovation 
should also fulfil the existing values and needs of the user, which he refers to as compatibility 
of the innovation. Indeed, the most important innovation characteristics related to adoption 
of novel technologies are relative advantage, compatibility and complexity (Tornatzky and 
Klein, 1982).  However trialability and the user’s experiences of the innovation is in an im-
portant role of the adoption process as the innovation becomes more personal and thus, 
easier to communicate with others (Rogers, 2003. p. 240, 258). Furthermore, a positive at-
titude towards learning to use novel technology is a good predictor of later adoption of the 
innovation (Bagozzi and Davis, 1992. p. 681).  
  
Rogers (2003. p. 408) argues that the organisation's innovation adoption process has simi-
lar patterns to the adoption process of individuals. However, implementation of innovation 
is more complex since organisations have predictable stable structures Rogers 2003, p.  404, 
which can constrain the implementation of innovation within the organisation or industry 
(Cetindamar et al., 2010. p. 51). There is very little consistency in the research of the relation 
between organisational structure and innovativeness due to the different approaches and 
stages on the diffusion process (Rogers 2003. p. 412). Thus, distinction between the adop-
tion and implementation is important, since same organisation structures can have opposite 
impact depending on the stage in the innovation diffusion process (Rogers 2003, p.  413; 
Tornatzky and Fleicher,1990 p. 156). 
  
Organisation structures can enhance organisational innovativeness (Rogers 2003, p. 411) 
and thus, adoption of novel technologies (Tornatzky and Fleicher, 1990, p. 156). Such struc-
tures can be further categorized as internal and external to the organisation. Internal char-
acteristics considered to be positively related to higher innovation adoption rate are organ-
isational slack, larger organisation size and high degree of expertise and interpersonal net-
works. (Rogers 2003. p. 411.) Information exchange and collaboration seems to be the most 
effective internal characteristic to explain innovativeness related to organisation structure 
(Wang and Wang, 2012). For instance,  decentralized informal organisation structures in-
creases the communication and networking abilities within the organisation and is linked to 
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innovativeness and adoption of novel technologies (Tornatzky and Fleicher, 1990, p. 155-
156). 
 
External factors such as system openness (Rogers 2003. p. 411; The startup ecosystem) and 
industry characteristics (Tornatzky and Fleicher,1990, p. 167) are also relevant for organi-
sations in order to use novel technology. For instance, Tornatzky and Fleicher (1990, p. 168-
171) argues that industries with more competitive and rapidly growing market environments 
are more likely to adopt innovations. Also system openness and knowledge sharing within 
the industry is related to innovativeness and success (The startup ecosystem). Rogers (2003, 
p.  414) still emphasises the importance of perceived characteristics of novel technology in 
the context of organisation adoption process as suggested by Meyer and Goes (1988). On the 
other hand, regulation and current technology infrastructure might constrain or slow down 
organisation’s technology adoption within the respective industry (Tornatzky and Fleicher, 
1990, p. 171-173.  
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3 The State of Blockchain Technology 
 
This section aims to understand why blockchain is disruptive innovation and thus, the state 
of blockchain technology more generally. The state of blockchain technology is explored in 
the context of its maturity and adoption. This section focuses in understanding the factors 
influencing blockchain adoption intentions and acceptance. Additionally, the challenges re-
lated to blockchain technology and its implementation is further examined. 
 
3.1 Disruptive Power of Blockchain 
 
Blockchain is expected to be the driving force of Fourth Industrial Revolution together with 
AI and IoT (Lee, 2019, p. 776) Blockchain is described as revolutionary technology, which 
have potential to force changes in economies and societies (See e.g. Swan, 2015; Furlonger 
and Kandaswamy, 2020; Crosby et al., 2016; Frizzo-Barker et al., 2019). Yet, revolutionary 
innovations have disruptive power and can make existing competence obsolete (Abernathy 
and Clark, 1984), but is blockchain really going to change the world?  
  
The key innovation behind blockchain technology is decentralised consensus, which enables 
decentralised trustless transactions without the need for centralised server (Raval, 2016). 
Blockchain is basically a distributed database infrastructure running over the existing Inter-
net as an extra application layer and used for recording and sharing information (Laurence, 
2019; Swan, 2015). Every transaction in blockchain is encrypted and verified by consensus 
of participants in the blockchain network (Crosby et al., 2016). After a validation, data is 
stored in the blockchain and distributed across a network of computers (Fujitsu, 2017). Fig-
ure 3 illustrates the distinction between centralised, decentralised and distributed software 
applications.  
 

 
Figure 3: The distinction between centralised, decentralised and distributed software appli-
cations. Source: Raval (2016) 
  
Blockchain consists of blocks containing the information of transactions and a hash linking  
each block together with cryptographic proof (Laurence, 2019; Fujitsu, 2017; Crosby et al., 
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2016). Each block contains data from previous blocks, which makes blockchain immutable 
(Fujitsu, 2017; Crosby et al., 2016).  Hence, the elements of blockchain to become disruptive 
technology include record immutability, encryption, peer-to-peer distribution, decentral-
ised consensus and tokenisation (Furlonger and Kandaswamy, 2020). 
 
Blockchain is referred to as the fifth generation of computing, which is presented in figure 4 
(Swan, 2015; Laurence, 2019).  The development of blockchain technologies accelerates the 
formation of new economic layer running on the existing Internet, where machines are able 
to transfer information effectively (Raval, 2016; Swan, 2015).  This new layer of Internet 
protocols called World Wide Ledger (WWL) enables value exchange in a novel and efficient 
way using decentralised business (d-business) models (Farahmand et al., 2018). The emer-
gence of Decentralised Web (Web 3.0)  enables the most fundamental element of blockchain 
mitigating the need for central authority (Litan and Leow, 2020). Decentralised autonomous 
organisations (DAO) operating in the new digital ecosystem have potential to revolutionise 
governance and business operations via autonomous and distributed decision making con-
ducted by smart contracts (Lee, 2019; Chen, 2018; Kandaswamy and Furlonger, 2018; Swan, 
2015). Furthermore, the application of blockchain tokens operating via smart contracts can 
democratise financing by improving accessibility to capital (Chen, 2018). However, Farah-
mand et al., 2018 argues that traditional organisations will establish decentralised autono-
mous organisations as embedded business units within their organisations. Thus, in reality 
instead of blockchain eliminating third party organisations (Rahkola, 2019. p. 24), decentral 
and central organisations will operate in coexistence (Farahmand et al., 2018).  
 

 
Figure 4: Generations of disruptive computing innovations. Source: Swan (2015) 
 
The disadvantage of existing business models based on Web 2.0 solutions is that personal 
data is owned by corporations and users have minor control of their privacy (Tapscott  and 
Tapscott, 2016; Singh, 2018) Hence, the key element of Web 3.0 is that users will have the 
control of their own data (Litan and Leow, 2020) and Web becomes more human centric 
(Singh, 2018). As the Internet has democratised access to information, blockchain will de-
mocratise value (Farahmand et al., 2018), which enables fairer use of data and better pro-
tection of privacy. Hence, when information is shared and verified by consensus in 
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decentralised system, monopolizing and manipulating information becomes difficult (Lee, 
2019, p. 774)  
 
 
3.2 Blockchain Manifestation 
  
Blockchain evolution could be categorized into different maturity stages by the level of tech-
nology development (Swan, 2015). Blockchain 1.0 originates from the invention of a peer-
to-peer electronic cash system, Bitcoin, by Nakamoto (2008) and refers to currency and pay-
ments (Swan, 2015).  Bitcoin does not only stand for digital currency as Bitcoin is also the 
underlying blockchain technology and the software system that conducts transactions. All 
cryptocurrencies have their own software programme, but can use either Bitcoin blockchain 
or their own blockchain. Moreover, blockchain 1.0 is a digital payment system, which can 
connect individual parties of transactions over the Internet without any intermediates. 
(Swan, 2015.)  
  
Blockchain 2.0 builds on blockchain 1.0 (Angelis and Ribeiro da Silva, 2019) and enables 
decentralized transfers and registration of any assets and contracts (Swan, 2015). Block-
chain 2.0 generally refers to generation of a whole digital economy enabled by smart con-
tracts (Akram et al., 2020. p. 3). Transparent and autonomous smart contracts between par-
ties unknown to each other are able to mitigate the need of trusted third party evolvement 
(Angelis and Ribeiro da Silva, 2019). Smart contracts enable new economic systems created 
by decentralised open-source applications (DApp) and decentralised autonomous organisa-
tions (DAO), which is referred as Blockchain 3.0  (Lee, 2019). DApps are autonomous soft-
ware applications, which consist of smart contracts running on decentralised networks to 
connect users and providers (Swan 2015). Third generation of blockchain aims to find solu-
tions to disadvantages of earlier blockchain generations (Stenfors, 2019). Furthermore, 
blockchain 4.0 could exploit artificial intelligence (AI) in the use of combined solutions of 
different technologies (Angelis and Ribeiro da Silva, 2019).  
  
Gartner defines blockchain evolution as a phased process in which organisations implement 
different blockchain solutions over time. In phase one and two organisations implement so-
lutions that are not fully utilising the whole potential of blockchain technology. (Furlonger 
and Kandaswamy, 2018.) However, in phase three organisations are able to increase benefits 
captured from blockchain and in phase four blockchain solutions are enhanced by AI and 
IoT (Furlonger and Kandaswamy, 2018) to combine automated decision making and accu-
racy of data (Angelis and Ribeiro da Silva, 2019). Figure 5 illustrates the blockchain evolu-
tion defined by Garner. 
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Figure 5: Evolution of blockchain technology by Gartner. Source: Leow et al. (2018) 
  
Current blockchain solutions are lacking the core elements and true nature of disruptive 
power of blockchain technology (Furlonger and Kandaswamy, 2020). The technical imma-
turity of blockchain technology has drawbacks, which further inhibits adoption. Security 
risks concerning blockchain include possible failure of the system if 51 % of computing 
power is controlled by a single entity (Upadhyay, 2020; Yli-Huumo et al., 2016). Further,  
the inherent nature of blockchain as enabling data immutability may lead to concerns about 
data removal (Upadhyay, 2020, p. 5). Huge energy consumption of verification processes 
and the low speed of transactions is a challenge of the first generation blockchain (Yli-Hu-
umo et al., 2016). However, second and third generation blockchains aim to overcome these 
issues (Lee, 2019, p. 776). Furthermore, perhaps corporate culture and structures have more 
influence on blockchain adoption intentions. For instance, 80 % of challenges in deploying 
blockchain is related to current business models and processes rather than technology itself 
(Mori, 2016, p. 208).  Organisations face adoption challenges concerning blockchain due to 
lack of knowledge and skilled human resources (Upadhyay, 2020, p. 3) Many blockchain 
initiations also fail due to regulation uncertainty (Chen, 2018).  
  
Blockchain is now becoming reality as acquisitions of blockchain expertise is increasing and 
attitudes towards blockchain are changing to more positive (Budman et al., 2020. p. 6). 
Hence, current blockchain solutions are exploited by early adopters (Angelis and Ribeiro da 
Silva, 2019). However, an increasing share of organisations see blockchain overhyped. (Bud-
man et al., 2020. p. 6.) According to Gartner’s Hype Cycle, blockchain technology is cur-
rently in the Trough of Disillusionment, which is interpreted that organisations are having 
declining interest towards blockchain experiments (Fenn and Blosch. 2018). However, after 
the trough blockchain is expected to have a second becoming and reaching mainstream 
adoption as the technology is getting more mature (Kietzmann and Archer-Brown, 2019) 
and blockchain related standards are eventually evolving (Litan and Leow, 2020). Swan 
(2015) suggests that mainstream adoption will emerge in phases as different user groups 
will have distinct value propositions for adoption. Maturity is expected to evolve as 
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organisations will gain awareness and find feasible solutions to overcome issues regarding 
adoption barriers (Litan et al. 2019). Garner predicts that blockchain will reach mainstream 
adoption in 2-5 years (Litan and Leow, 2020), but interest in blockchain adoption is also 
evolving differently according to industry and region. (Budman et al., 2020. p. 6). This is not 
surprising as legislation and government support varies according to country and industry 
(See e.g. Rahkola, 2019; Huber, 2020). 
  
Financial services is still the biggest industry considered in involvement of blockchain tech-
nology activity and development (Pawczuk et al. 2019,  Leow et al. 2018; Davies and Likens, 
2018) For instance, Beck et al. (2019) found out that organisations operating in financial 
services in Denmark had also the most knowledge on blockchain technology. However, im-
plementations of blockchain in fintech have remained low. Leow et al., 2018 and other in-
dustries are emerging to share a bigger fraction of blockchain deployment (Pawczuk et al. 
2019; Davies and Likens, 2018). In fact, Gartner suggests that 80 % of emerging blockchain 
implementations are going to be in other industries such as oil and gas, supply chain and 
logistics and education (Leow et al., 2018. p. 8).  
 
3.3 Adoption of Blockchain Technology 
  
The adoption of blockchain technology is related to various value drivers of organisations, 
which should be considered before implementation. As blockchain evolvement is divided 
into different stages by its maturity, these maturity stages might have varying benefits to 
organisations. Value drivers include reduction in transaction costs, added services through 
smart contracts, dissolving organisation boundaries and, lastly, autonomous decision mak-
ing ability. (Angelis and Ribeiro da Silva, 2019.) Nevertheless, blockchain technology can 
add value to organisations, its technical immaturity might set some constraints to adoption 
(Wang et al. 2016, p. 4). As blockchain suffers immaturity, technical challenges such as 
scalability, usability and security can act as a sufficient barrier to organisational adoption 
(Yli-Huumo et al., 2016; Furlonger and Kandaswamy, 2019).  Therefore, examining the fea-
sibility and suitability of blockchain technology before adoption is highlighted by Angelis 
and Ribeiro da Silva (2019) and Wang et al. (2016). 
  
In addition to technical factors affecting blockchain adoption, Janssen et al. (2020) also 
point out the importance to understand market and institutional factors influencing block-
chain adoption. For instance, organisations’ blockchain adoption is affected by several ex-
ternal and internal factors such as regulations, governance, norms and culture, market 
structures (Janssen et al. 2020; Clohessy et al. 2019), competitive pressure (Wong et al., 
2020; Kamble et al., 2019. p. 2026; Fosso Wamba et al., 2020) as well as lack of knowledge 
and financial constraints (Saberi et al., 2019. p. 2124; Kouhizadeh et al., 2020). Technology, 
organisational and environmental framework (TOE) is a theoretical model to examine or-
ganisational technology adoption, which is also employed to assess blockchain adoption 
(Clohessy et al., 2019; Wong et al., 2020).  
  
From the organisational aspect organisational readiness, top management support and or-
ganisation size are considered to have positive effect on blockchain adoption (Clohessy et 
al., 2019). Organisation readiness refers to available skills and finance (Clohessy et al., 
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2019), and adaptability of existing processes (Janssen et al., 2020. p. 306). However, the 
sense of organisational factor is not straightforward and would require more accurate defi-
nition in order to be relevant indicator to adoption intentions (See e.g. Rogers 2003. p. 412). 
For instance, organisation size could refer to the amount of employees, revenue, market 
share etc. (Tornatzky and Fleicher, 1990, p. 161-162). Wong et al. (2020) points out that the 
lack of knowledge, rather than lack of support itself, can inhibit upper management support 
of organisational blockchain adoption. Perhaps it would be more important to understand 
the functions likely to enhance organisational innovativeness, rather than specific organisa-
tional characteristics such as size and management support. It’s also good to notice that or-
ganisation readiness relates to available skills and knowledge (Clohessy et al., 2019), thus 
sharing information and the increasing awareness of blockchain benefits can further en-
hance implementation and adoption of blockchain (Kamble et al., 2019. p. 2026).  
  
Additionally, learning and sharing information relates to the environmental aspect in which 
competitive pressure influences organisations’ blockchain adoption (Wong et al., 2020; 
Kamble et al., 2019. p. 2026). For instance, competitors’ blockchain implementations give 
pressure to adopt blockchain and moreover, shared information on blockchain benefits can 
further enhance  blockchain knowledge and adoption within organisations (Kamble et al., 
2019. p. 2026; Fosso Wamba et al., 2020).  Furthermore, knowledge sharing and industry 
openness is related to better performance and innovativeness (Rogers, 2003; Wang and 
Wang, 2012).  However, it might be difficult to draw the line on appropriate information 
sharing due to protection of business secrets. Another dimension of environmental aspect is 
regulation as when technically feasible blockchain applications could be legally ineligible 
(Saull and Baum, 2019) and further inhibit blockchain adoption.  
  
As we can see, blockchain adoption is a multidimensional process, which is affected by tech-
nical, organisational and environmental functions, that further set different limitations to 
technology adoption (Janssen et al., 2020; Saberi et al., 2019; Kouhizadeh et al., 2020). As 
adoption barriers related to technical functionalities consider the technology itself, organi-
sational and environmental dimensions relates to internal and external barriers. TOE is a 
comprehensive model to assess technology adoption, but using the TOE framework in as-
sessment of blockchain adoption sets some limitations. First of all, it is complicated to com-
pare equally different stages of blockchain technology as varying maturity levels have differ-
ent purposes (Angelis and Ribeiro da Silva, 2019). Queiroz and Fosso Wamba (2019) note 
that functions affecting blockchain adoption also vary across countries. This might be due 
to the fact that different countries regulate and support blockchain adoption differently 
(Beck et al., 2019; Rahkola, 2019). The degree of blockchain adoption is also industry related 
(Beck et al.) as different industries have diverse innovation cultures and competitive envi-
ronments (Tornatsky and Fleischer, 1990. p. 167).  
  
Another framework to assess blockchain adoption is the technology acceptance model TAM 
(See e.g. Yang, 2019; Kamble et al., 2019; Nuryyev et al. 2020), which examines the adoption 
intentions through the lens of behavioural theory (Davis et al., 1989) rather than organisa-
tional  and environmental factors. TAM seeks to explain user’s technology acceptance by two 
determinants “perceived usefulness” and “perceived ease of use” (Davis et al., 1989. p. 985).  
Perceived usefulness is “the degree to which a person believes using a particular system 
would enhance his or her job performance”. Perceived ease of use is “the degree to which a 
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person believes that using a particular system would be free of effort”. (Davis, 1989. p. 320.) 
Technical dimension of blockchain technology relative to adoption intention is still in sig-
nificant role, and more precisely compatibility (Angelis and Ribeiro da Silva, 2019; Clohessy 
et al., 2019; Kable et al., 2019), complexity and relative advantage perceived by individual 
user (Wong et al., 2020) over other technologies.  
  
As emphasized by (Angelis and Ribeiro da Silva, 2019), blockchain still needs to meet with 
organisation’s expectation and provide significant benefit to be adopted. Furthermore Lou 
and Li (2017) suggest that complexity, compatibility and relative advantage could affect per-
ceived usefulness and perceived ease of use of individual users. This notion supports Rog-
ers’s (2003) conception of the adoption decision process in which perceived characteristics 
of innovation are related to intentions to reject or accept innovation.  Moreover, studies on 
blockchain adoption suggest that perceived usefulness have impact on the intentions to 
adopt blockchain (See e.g. Yang, 2019; Kamble et al., 2019; Nuryyev et al. 2020) and per-
ceived usefulness can be affected by perceived ease of use (Kamble et al., 2019), social influ-
ence or personal characteristics of decision-maker (Nuryyev et al., 2020; Kamble et al., 
2019) and innovation characteristics (Yang, 2019; Angelis and Ribeiro da Silva, 2019). Per-
ceived usefulness and perceived ease of use plays an important role in the adoption decision 
making process, since they influence user’s attitudes toward blockchain (Kamble et al., 2019. 
p. 2023-2024), and further, user’s attitudes affect the decision to reject or accept innovation 
(Rogers, 2002). However, evaluation of blockchain adoption through Technology Ac-
ceptance Model (TAM) could be criticised for its concentration on individual level adoption 
rather than organisational (Holotiuk and Moormann, 2018). Moreover, blockchain adoption 
literature generally is scarce on industry level as most literature concentrates on supply 
chains.   
  
3.4 The State of Blockchain in Finland 
  
Finnish ecosystem and regulation towards blockchain technology is generally considered to 
be stiff and unclear in comparison to some other countries in the EU. For instance, different 
value drivers of tokens are not specified in the regulation. According to the Finnish tax reg-
ulation, every cryptocurrency transaction is under an obligation of fiscal implications, which 
leads to excessive administrative costs. Furthermore, unclear regulation and unreasonable 
fiscal implications inhibits blockchain initiatives and rapid development of successful block-
chain applications in Finland. (Rahkola, 2019. p. 50-52.) 
  
Despite the regulatory issues, blockchain is an explorative theme in Finnish organisations 
and municipalities as many research projects have been started regarding this emerging 
technology (Rahkola, 2019. p. 54). For instance, in the information technology survey for 
Finnish municipalities in 2018, 20 % of respondents had blockchain project live or pilot and 
29 % of respondents predicted to start blockchain initiative within a year (Hyvärinen and 
Parviainen, 2018. p. 68). AuroraAi is an example of a blockchain project initiated by Finnish 
government to explore the use of distributed ledger technology between different munici-
palities and organisations to enhance deployment of human centric digital services and 
many other blockchain projects have been started in various sectors (Rahkola, 2019. p. 56).  
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Banking sector with other organisations and authorities have been active in developing 
blockchain based housing transaction service in Finland (Rahkola, 2019. p. 55-56; Tiainen, 
2019). A digital housing transaction service has enabled digital transaction process of Finn-
ish housing company shares since June 2019 and connects all the needed participants of the 
transaction on the blockchain based system (DIAS, 2020).  The development of the block-
chain based transaction service have been enhanced by the enact of The Finnish Act on the 
Residential and Commercial Property Information System, which came into force on 1st of 
January 2019 (Laki huoneistotietojärjestelmää koskevan lainsäädännön voimaanpanosta 
1329/2018). The aim of the Act is to enable digital transactions of ownership rights of Finn-
ish limited liability housing company shares and to use digital ownership rights as a collat-
eral (HE 127/2018). However, the digitalisation survey for the Finnish real estate industry 
conducted by RAKLI reveals that only 15 % of the respondents think it’s relevant to observe 
the development of blockchain technology and 85 % regard blockchain as non-relevant to 
their organisation (Långström, 2020).  If considering the findings in RAKLI’s survey, it 
seems that actors in the Finnish real estate industry have remained sceptical about block-
chain as still many regard it as non-relevant technology to their organisations and diminish 
its potential disruptive power and impact in the future.   
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4 Blockchain Technology in the Real Estate Industry 
 
This section describes the possible impact and benefits of blockchain technology in the real 
estate industry. Furthermore, evolvement and adoption process of blockchain technology is 
examined in the context of real estate to get more precise understanding of the adoption 
process and challenges of blockchain in the real estate industry. Furthermore, this section 
aims to enhance the knowledge of blockchain adoption in relation to the findings of previous 
sections.  
 
4.1 Impact of Blockchain on the Real Estate Industry 
  
Blockchain is expected to impact all industries to some extent (Leow et al. 2018) including 
real estate. Hence, current evolvement of blockchain technology is likely to force changes in 
the real estate field (Veldhuizen, 2017). However, the real estate industry is generally con-
sidered to be slow and inflexible in deploying new technologies including blockchain (Perera 
et al., 2020; Yang et al., 2020; Bronckers et al., 2019; Baum et al., 2020, p. 27).  For instance, 
in the emergence of the Internet and information technology, the real estate sector was lag-
ging in digitalisation compared to other industries (Sawyer and Fuyu, 2008). Hence, the real 
estate industry faces obsolete manners, which leads to poor productivity (Li et al., 2019a). 
Similarly to the growth of information technology and the World Wide Web (Crowston and 
Wigand, 1999),  blockchain is expected to bring efficiencies and cost reduction to real estate 
organisations (Dell’Orto, 2019). While emergence of information technology has eventually 
put pressure to change traditional business models and new ones to rise (Crowston and Wig-
and, 1999; Dermisi, 2005), it is likely that emerging disruptive technologies such as block-
chain changes real estate industry similarly to the rise of information technology. Thus, 
blockchain could have a significant impact on the real estate industry forced by fundamental 
changes in societies (Veuger, 2017, p. 263, 267). 
  
Construction sector is particularly an interesting field considered in possible impact caused 
by blockchain (Perera et al., 2020; Li et al., 2019a) due to complex and fragmented processes 
(Perera et al., 2020) and the large amount of stakeholders involved (Turk and Klinc, 2017; 
Li et al., 2019a; Yang et al., 2020). Thus, blockchain is suggested to be a solution for issues 
the construction sector is currently struggling with. Such issues include poor payment man-
agement (Yang et al., 2020; Perera et al., 2020; Li et al., 2019a), poor construction supply 
chain traceability (Yang et al., 2020; Perera et al., 2020), poor productivity, lack of collabo-
ration and information sharing (Li et al., 2019a). Not only the construction sector, but the 
whole real estate industry is characterised by traditional manners, which are now under 
pressure as emerging trends change the way real estates are being used resulting in more 
complex management processes (Bronckers et al., 2019). According to Veuger (2017, p. 268) 
blockchain enables creation of a building passport, where all information concerning  build-
ings is exchanged and added between parties concerned. Use of blockchain has potential to 
improve efficiency and reliability in building maintenance processes (Perera et al., 2020, p. 
16). Furthermore, complex management processes become more efficient as the same data 
can be shared with all relevant participants in the blockchain network (Veldhuizen, 2017, p. 
15). Blockchain helps to navigate in the very complex and fragmented real estate 
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management process to identify what actions have been taken to verify a building and its 
safe use (Baum, 2020, p., 28). 
  
Democratisation of data is one of the biggest drivers of change provided by the blockchain 
in the real estate industry (Saull and Baum, 2019, p. 63). Lack of transparent data generates 
higher transaction costs and asymmetric information as all involved participants will have 
to do individual validation of the data (Veldhuizen, 2017, p. 6). Thus, blockchain could solve 
issues in the real estate transaction process, which involves significant inefficiencies. Due 
diligence and pre-marketing phases are time consuming resulting in high transaction costs, 
poor transparency and errors. (Nijland and Veuger, 2019.) Blockchain can be used to create 
a new decentralised ecosystem, which can provide an opportunity for different stakeholders 
in the real estate industry to connect and transfer knowledge (Veldhuizen, 2017, p. 17). Na-
wari and Ravindran (2019) believes that blockchain once implemented will improve collab-
oration between organisations and enhance learning by information exchange in the real 
estate industry. Addition to the changes in real estate management processes, blockchain 
could impact on real estate through social changes as new behavioural patterns of real estate 
users will occur (Veuger, 2017, p. 269).  
  
Blockchain can be used to enhance traceability, transparency, trust (Yang et al., 2020) im-
mutability and security (Perera et al., 2020). However, blockchain on itself can’t solve com-
plex issues concerning real estate inefficiencies and sustainability issues,  however it can be 
used as a complementary technology to other emerging technologies. For instance, Baum et 
al. (2020, p. 61) highlights the availability of accurate and standardised digital data before 
smart technologies such as IoT and AI can reach mainstream adoption. The use of block-
chain technology together with other novel technologies have potential to generate signifi-
cant efficiencies to the real estate industry  (Li et al., 2019a, p. 292; Perera et al., 2020, p. 
17). For instance, cost savings gained in construction management can be produced with 
integration of IoT, BIM and blockchain (Li et al., 2019a, p. 292, 303). As other novel tech-
nologies such as AI will evolve and are used in decision making, accurate and correct data 
enabled by blockchain will become more important (Veuger, 2017, p. 274). Furthermore, 
implementation of blockchain as a complementary technology part of the smart city net-
works could provide a solution to improved sustainability (Marsal-Llacuna, 2018;  
Karmitsos et al., 2018; Sharma and Park, 2018). For instance, the efficiency gains resulting 
from blockchain adoption could help reduce carbon-emissions and prevent wasting re-
sources (Bronckers et al., 2019).  
  
Blockchain based tokenisation enables fractionalisation of  lumpy real estate assets into 
more liquid form and provides better risk-return characteristics (Baum, 2020, p., 9). To-
kenisation of real estate assets could change the illiquid real estate market into a liquidly 
trading marketplace (Dell’Orto, 2019, p. 10). As the Internet has opened up the securities 
market, tokenisation of real estate could open up the real estate market to a wider audience 
(Tamar, 2020, p. 26-27). As tokenisation makes real estate more liquid, Tamar and Shacham 
(2020) argue that it has the potential to drive the real estate values up.  Tokenisation also 
opens up new ways of raising capital for real estate organisations. For instance, crowdfund-
ing utilized by tokenisation opens up opportunities to raise capital from a wider audience by 
removing geographical boundaries and decreasing investors' deal size. Furthermore, tokens 
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can be used to control ownership rights or use of space, energy and consumables. (Baum, 
2020, p., 9, 52, 58.)  
  
4.2 Adoption of Blockchain in the Real Estate Industry 
  
Adoption of blockchain in the real estate industry could evolve in three phases. First organ-
isations innovate solutions to existing models, in phase two the ideas are extended to new 
markets and target groups and in the final phase three to take part of the and create disrup-
tion (Baum, 2020, p. 28). However, the essence of proper examination, understanding the 
benefits of blockchain technologies and the possible need for implementation is good to keep 
in mind. Implementation cost and security issues should be carefully assessed before adop-
tion to ensure there is no vulnerability and high adoption cost (Yang et al., 2020, p. 18). 
Blockchain needs a clear demand and it must create distinct advantages to be adopted. Thus, 
if there is no demand, the development costs will be too high. (Baum 2020, p. 55, 57.) Ac-
cording to FIBREE challenges arising among real estate start-ups applying blockchain in 
their business solutions relates to regulation, funding, lack of development partners and lack 
of knowledge in the market (Bronckers, 2019, p. 18). 
  
Saull and Baum (2019) categorizes blockchain adoption barriers in real estate industry into 
operational, regulatory and social barriers. Operational barriers include integration with 
other software systems and supporting infrastructure. Digitalising current paper based data 
and standardising digital data is in a key role to enable adoption of blockchain. Adoption of 
new systems also requires all participants to use them and thus, the adoption of so called 
critical mass is crucial. The cost of transition to new systems might be high. Further, data 
security threats might concern organisations. For instance, the emergence of advanced tech-
nology such as quantum computing is a threat to data stored in blockchain. Unclear legal 
framework considering blockchain is further limiting its adoption. For instance, European 
GDPR regulation sets limits to blockchain adoption from the immutability aspect as it is not 
possible to remove any data from blockchain. Also it might be unclear how to apply Anti-
Money Laundering (AML) and Know Your Customer (KYC) requirements with blockchain. 
However, Beck et al. (2019, p. 44) argues that blockchain could even enhance the effective 
execution of KYC requirements.  
  
As blockchain have the potential to disrupt current business models and organisation struc-
tures (Li et al., 2019a, p. 293), it can cause resistance among organisations. Social barriers 
might be the biggest factor limiting deployment of blockchain (Veldhuizen, 2017, p. 17). De-
ploying new technology can be costly and if benefits are not clear, fear of losing revenue 
might inhibit adoption (Baum et al., 2020, p. 82 ). Since the inherent  feature of blockchain 
is to eliminate the need of third party involvement, the risk of disintermediation could ob-
struct specific actors to adopt blockchain in the real estate industry. Limited awareness of 
blockchain benefits further causes lack of trust in the functionality of blockchain technology. 
(Saull and Baum, 2019, p. 63.) Lack of trust also generates suspicion in organisations and 
inhibits potential collaboration to share data between different real estate actors (Baum et 
al., 2020, p. 82 ). The potential disruptive impact of blockchain requires organisations to 
make changes into the current processes, which can cause resistance (Veldhuizen, 2017, p. 
17).  
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Adoption process of blockchain systems also requires additional experts and work due to 
lack of knowledge of how blockchain works, which can make the process too heavy and com-
plex (Yang et al., 2020, p. 18).  Limitations on knowledge lead to failure in adoption inten-
tions (Hunhevicz and Hall, 2020; Li et al., 2019a). Real estate industry suffers from trust 
and liability issues in order to adopt advanced technology solutions in collaboration (Hun-
hevicz and Hall, 2020, p. 2). Wide scale adoption of blockchain requires creation of a whole 
new ecosystem where all participants are willing to take part (Veldhuizen, 2017, p. 16). 
Blockchain solutions should be supported by regulators and industry participants to be 
widely adopted (Baum et al., 2020, p. 63) and unclear regulation inhibits the diffusion of 
blockchain based solutions (Li et al., 2019b). Wider adoption of blockchain is also hindered 
by scalability issues (Yang et al., 2020, p. 18) as current transaction validation process in 
public blockchain is time wasting and creates significant latency (Karamitsos et al., 2018).  
  
Acceptance of tokenisation of real estate assets is likely to take time as it is in its early devel-
opment. Tokenisation is suitable for funds and debt, however, single asset tokenisation is 
hardly feasible and the demand limited. Tokenisation of single assets would face obstacles 
regarding complex management and jurisdiction processes and issues in taxation. Further-
more, fractionalising real estate into smaller units of ownership raises concerns control of  
the entire building. (Baum, 2020, p., 4, 33, 18, 57). Hence, Baum (2020, p. 30) argues that 
applications using tokenisation in real estate industry are first implemented to control the 
use of space rather than the ownership rights. Volume of transactions (e.g. lease contracts) 
is a key factor in adoption of tokenised real estate as hiring costly middleman are not provid-
ing required cost-benefit ratio anymore in frequent transactions (Baum 2020, p. 31). Several 
initiatives of real estate tokenisation have been started, but broader adoption would require 
better understanding and acceptance of the concept (Baum et al., 2020, p. 71). Furthermore, 
the demand to control rights to use space already exists and therefore utility tokens are more 
likely to reach widespread adoption in the near future (Baum 2020, p. 58). 
 
It is good to notice that adoption intentions are very much dependent on the use case and 
more specific fields inside the real estate industry.  For instance, Kejriwal and Mahajan 
(2017) suggest that the commercial real estate sector is ready to adopt blockchain. However, 
Saull and Baum (2019) concludes that blockchain for land title registers and transactions 
are overstated and it could take decades before widespread adoption. Moreover, in the pur-
poses of trusted data and information for land registers, adoption of blockchain is more 
likely in developing countries (Saull and Baum, 2019, p. 63).  Yang et al. (2020, p. 18) suggest 
that blockchain technology is still too immature to be applied in all construction projects. 
Thus, the current blockchain adoption in the global real estate field is mostly in the hands of 
start-ups. In 2019 FIBREE identified around 500 start-ups using blockchain technology in 
the real estate field, from which 297 start-ups are viable in 2020. However, the viable start-
ups are increasingly entering a growth phase.  Leading countries in development of block-
chain for real estate are generally found to be open for digitalisation and innovation and 
have strong governmental support towards blockchain technology. Thus, variation in the 
state of blockchain adoption in real estate occurs between countries. Yet, start-ups them-
selves are targeting blockchain products into global markets. (Huber, 2020, p. 36-41.) 
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5 Theoretical background 
 
This section concludes the main findings of the literature review and stands for the theoret-
ical background of the empirical research. In this study innovation and technology are con-
sidered as synonyms. Therefore, technology adoption theory is also called innovation adop-
tion theory.  
 
5.1 Overview of Technology Adoption  
 
Technology adoption refers to a process in which individuals make decisions to accept, ac-
quire and use new innovations (Rogers, 2003, p. 5). Technology adoption is a choice to use 
one technology over other (Hall and Khan, 2004; Rogers, 2003, p. 5). Technology adoption 
processes goes through distinct stages that are usually described in different technology life 
cycles. These life cycles include e.g. Technology Adoption Curve, S-curve and Gartner’s Hype 
Cycle (see chapter 2). Technology life cycle models all have a bit distinct viewpoint to each 
other. In the basic linear model blockchain is considered to be a novel innovation break-
through, which could take place in the technological discontinuity (Tushman and Anderson, 
2004. p. 37-38, see chapter 2)   Thus, the most relevant life cycle models in this study is the 
Technology Adoption Curve and Gartner’s Hype Cycle as they cover the very early stages of 
innovation’s maturity.  
 
Gartner’s Hype Cycle categorizes different phases that innovation goes through before main-
stream adoption in relation to innovation’s expectations over time (Fenn and Blosch, 2018). 
As for Technology Adoption Curve categorizes different user groups by their behaviour and 
acceptance to new innovations. Innovators and early adopters are the ones adopting new 
technology first. Innovators comprises about 2,5 % and early adopters 13,5 % of all adopter 
groups. (Rogers, 2002.) Innovators are usually the developers or users of the innovation 
before launching, seeking disruption. Early adopters are distinguished from innovators by 
the characteristic to seek benefits from new technology to solve challenges. Yet, it is also 
good to remember that there is a chasm between user groups after early adopters before the 
innovation  reaches mainstream adoption. (Moore, 2002.) In the study Gartner’s Hype Cycle 
is used to construct a survey question in relation to state of adoption and the Adoption Curve 
to make conclusion about the most probable user group of blockchain in the state of tech-
nology adoption in the Finnish real estate sector.   
 
5.2 Technology Adoption Models 
 
Technology life cycle models are helpful in defining the state of adoption of specific techno-
logical innovation. Yet, technology adoption is a multidimensional subject and thus, the 
study utilizes different technology adoption models to understand the state of blockchain 
adoption in the Finnish real estate industry and its relation to adoption challenges. The state 
of adoption is evaluated also in the context to get an idea of possible future blockchain de-
ployment. Technology Adoption Models covered in the literature review (see section 2 and 
3) are Diffusion of Innovations (DOI), Technology Acceptance Model (TAM) and Technol-
ogy, Organisational and Environmental Framework (TOE). 
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5.2.1 Diffusion of Innovations DOI 
 
Everett M. Rogers (2003, p. 5), developer of the Diffusion of Innovation Theory, defines 
diffusion as “the process in which an innovation is communicated through certain channels 
over time among the members of a social system.” The main idea behind the theory is to 
explain how new innovations are adopted over time, leading to changes in a social systems 
(Rogers, 2003, p. 5) and eventually leading to Industrial Revolution. In the Diffusion of In-
novation Theory technology adoption process is an individual user’s decision making pro-
cess to adopt or reject an innovation. Innovation Diffusion Theory also categorises the dif-
ferent adoption groups by their intentions to adopt new technology as described earlier. 
Adoption process is characterised by certain patterns in which the perceptions of an individ-
ual user of an innovation are important. Users of a particular technology make decisions to 
adopt or reject the innovation based on five perception: relative advantage, compatibility, 
complexity, trialability and observability. (Rogers, 2002.) 
 
In this study the most relevant characteristics of an innovations considered to perceive by 
users are relative advantage, compatibility and complexity since trialability and observa-
bility considers technological solution that are more mature than blockchain at the moment. 
In other words technology that is observable in the society and can easily be tested. Further-
more, observability is more relevant aspect on hardware technology than software, which is 
less observable. On the other hand relative advantage, compatibility and complexity can 
be considered as an association or opinion of the technology, which are easier to observe. 
(Rogers, 2003, p. 258-259; Rogers, 2002.) 
 
According to Rogers (2003, p. 229-257) “relative advantage is the degree to which an inno-
vation is perceived as better than the idea of it supersedes”. “Compatibility is the degree to 
which an innovation is perceived as being consistent with the existing values, past experi-
ences, and needs of potential adopters” (Rogers, 2003, p. 229-257). “Complexity is the de-
gree to which an innovation is perceived as difficult to understand and use” (Rogers, 2003, 
p. 229-257). Relative advantage, compatibility and complexity are used to construct a sur-
vey question to observe the respondents’ acceptance on blockchain technology, to under-
stand the state of adoption and possible future intentions of adoption.  
 
5.2.2 Technology Acceptance Model TAM 
 
Technology Acceptance Model (TAM) is another model explaining technology adoption 
through users behaviour. TAM concentrates on user’s acceptance on particular technology 
by two determinants “perceived usefulness” and “perceived ease of use” (Davis et al., 1989. 
p. 985; Davis, 1989). Perceived usefulness is “the degree to which a person believes using a 
particular system would enhance his or her job performance”. Perceived ease of use is “the 
degree to which a person believes that using a particular system would be free of effort” 
(Davis, 1989). TAM approach is very similar to Diffusion of Innovation as the theory suggest 
that if the adopter finds particular technology useful and relatively easy to use, they are more 
likely to accept and adopt the innovation (Davis, 1989). 
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5.2.3 Technology, Organisational and Environmental Framework TOE 
 
Whereas Diffusion of Innovation Theory and Technology Acceptance Model concentrates on 
individual level of technology adoption, Technology, Organisational and Environmental 
Framework (TOE) examines organisational level of adoption. The main idea behind TOE is 
that different internal and external dimensions affect organisational adoption of new tech-
nologies.  For instance, organisational structures and innovativeness, technical adaption 
ability of an organisation, available technology, industry characteristics, competition and 
regulation all have some degree of impact on organisation’s technology adoption intentions.  
Technology, organisational and environmental dimensions can act as an barrier or enabler 
of technology adoption. (Tornatzky and Fleicher, 1990.) TOE framework in this study is used 
to asses possible technology adoption barriers from the blockchain perspective.  
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6 Empirical Research 
 
This section represents the empirical part of the research. The methodology and data of the 
research is explained, which is followed by the results of the survey. 
 
6.1 Research Methodology and Data 
 
Empirical research was carried out as a structured survey. Findings of the literature review 
was used to construct a survey to examine the blockchain adoption and barriers of Finnish 
real estate industry. Literature review was carried out reading scientific articles and other 
literature on the topic. Data for the literature review was mainly gathered using Google 
Scholar. The Survey consisted of both quantitative and qualitative research questions. The 
purpose of the qualitative research questions was to gain additional information of the adop-
tion barriers to understand the state of adoption of blockchain technology more precisely. 
The survey was targeted to the actors of the Finnish real estate sector and data was collected 
between 4.6.–5.7.2020. Survey was carried out as an online questionnaire, which was sent 
to the target group via email by RAKLI ry, KIRAHub ry, Proptech Finland, Fundi ry and 
ROPO ry. Additionally, a link to the survey was shared on LinkedIn. In total 25 respondents 
answered the  survey. However, it is not possible to calculate the response rate as the survey 
link was shared on LinkedIn and via KIRAHub’s newsletter, thus, the total number of re-
ceivers remains unclear.  
  
The adoption and barriers related to blockchain implementation of the actors in the Finnish 
real estate industry was studied through the lenses of innovation adoption theory, which was 
examined in the literature review. Factors related to adoption intentions of disruptive inno-
vations was the predominant aim of construction of the survey questions to understand the 
state of blockchain technology adoption. Additionally,  the barriers of blockchain adoption 
based on the literature review was used in the questions related to implementation barriers. 
The respondents were also asked to evaluate their state of their blockchain knowledge to get 
more broad understanding of the respondents know-how related to blockchain and thus, in 
purpose to evaluate the results in relation to blockchain adoption intentions. The question-
naire was conducted in Finnish in the purpose of being easily accessible to the respondents. 
Different blockchain technologies were not specifically defined and respondents were asked 
to evaluate blockchain as a whole according to their best knowledge. 
 
6.2 Results 
 
Results of the survey is presented in this chapter. The results of background information, 
blockchain knowledge, blockchain adoption, blockchain barriers and qualitative survey 
questions are presented respectively. 
  
6.2.1 Background Information 
  
Firstly, general information was gathered, such as the field of operation, size of the organi-
sation, professional position of the respondent and respondent’s association with the acqui-
sition and planning of digital technologies within their organisation. The purpose of the 
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general questions was to understand the link between respondent’s association with the de-
cision making position and knowledge of blockchain technology. Furthermore, in the inno-
vation adoption theory a link between organisation size and innovativeness was presented. 
Thus, such innovativeness could indicate adoption of new technologies among the early 
adopters.  
  
Participants of the survey represented  various industries within the real estate field. Most 
respondents (24 %) are working in real estate consulting companies. Real estate investment 
company is the second largest organisation field represented with 20 %. Another 20 % of 
survey respondents are from other fields such as real estate agency,  property management, 
forestry and retail. 
 

  
Figure 6: Respondents’ field of operation, n = 25 
 
 
Respondents were asked to state the size of their organisation measured in the amount of 
employees. In the answers organisation size  distributed quite evenly. Largest group of re-
spondents (36 %) are from small size organisation, which is < 50 employees. Smallest re-
spondents group (16 %) are from micro size organisation  (< 10 employees). 28 % of re-
spondents are working in large organisations, which have more than 250 employees.  Most 
of the respondents are senior specialists or specialists 76 %, 16 % are directors and 4 % are 
business owners or entrepreneurs. 
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Figure 7 and 8: Organisation size and professional position of the respondents, n = 25 
 
Respondents were asked, if they are participating in the acquisition of digital technologies 
or planning digital technologies in their organisation. As shown in the figure 9, 68 % of re-
spondents are involved in planning or acquisition of digital technologies in their organisa-
tion. 

 
Figure 9: Respondents’ participation in acquisition of digital applications, n = 25 
 
6.2.2  Blockchain Knowledge 
 
Respondents were asked to evaluate their general know-how on blockchain technology in 
the scale of 0 – 5 (0 = no knowledge, 5 = excellent knowledge). Some over half (52 %) of the 
respondents evaluated their know-how related to blockchain technology to be low. Figure 10 
shows the distribution of the answers in the scale. The mean value of the responses was 1.88. 
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Figure 10: Respondents’ evaluation of their blockchain know-how, n = 25 
 
 
Further, respondents evaluated their know-how based on five statements presented in the 
survey. According to the answers only 4 % stated that they don’t have any knowledge of 
blockchain technology whatsoever. Most of the respondents (48 %) had heard of crypto cur-
rencies, but other blockchain applications are unknown to them. As the results of the previ-
ous question indicates, 48 % of respondents stated that they have a general level, good level 
or excellent level of knowledge in blockchain technology. All respondents who stated at least 
general level of knowledge on blockchain have know-how on blockchain technology and dif-
ferent applications beyond crypto currencies to some extent. 
 
  
 

 
Figure 11: Respondents’ blockchain know-how based on statements, n = 25 
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Respondents were asked, if in their opinion know-how on blockchain technology should be 
increased in their organisation now or in the future. Figure 12 shows that 44 % of respond-
ents think knowledge should be increased and 48 % don’t know. It is hard to evaluate why 8 
% of the respondents think knowledge should not be increased as it could also indicate that 
these organisations or respondents already have good or excellent level of  blockchain know-
how. 
 

  
Figure 12: The relevance of blockchain knowledge, n = 25 
 
 
6.2.3 Adoption of Blockchain Technology 
  
The aim of the following survey section is to understand the adoption of blockchain technol-
ogy among the survey respondents. In the construction of the survey questions blockchain 
adoption was seen as a multidimensional aspect, which is affected by several external and 
inner factors. According to the innovation adoption theory one of the influencing factors of 
adoption intentions is the attitudes of the user. Thus, one focus of the questions was to eval-
uate respondents attitudes related to blockchain adoption intentions. Additionally, the aim 
of the questions was to understand the state of adoption among respondents’ organisations 
and how well respondents’ views of the benefits of blockchain is in line with the theory. Fur-
thermore, respondents’ view of the benefits of blockchain technology could also indicate the 
level of their knowledge on blockchain technology.  
  
Respondents’ perceptions were investigated based on seven assertions related to attitudes 
towards blockchain technology. Respondents evaluated the assertions in the scale of 1 – 5 (1 
= do not agree, 5 = totally agree). In the innovation adoption theory user’s acceptance, sub-
jective norms, perceived usefulness, relative advantage, compatibility and complexity of the 
innovation could have relation to adoption intentions. Assertions were included into the sur-
vey to get a deeper understanding of the level of favourable attitude among the respondents 
based on these components. Additionally, variable sum was calculated from the outcomes 
of distinct assertions to get understanding of the respondents’ overall attitude towards 
blockchain.  
  
According to the results, respondents somewhat agree with the assertions related to the 
compatibility of blockchain in the real estate industry (scored 3.64), relative advantage of 
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blockchain in the real estate industry (scored 3.48) and complexity of blockchain technology 
as respondents believe that blockchain is fairly easy to use (scored 3.12). Furthermore, re-
spondents seem to somewhat agree that blockchain will have a significant impact on the real 
estate industry. Sum variable of the average scores of the respondents attitudes was 22.28/ 
35. The results indicate quite neutral, however somewhat more positive than negative, atti-
tude towards blockchain. Respondents also somewhat disagree with the argument that 
blockchain could reach mainstream adoption in the real estate industry as well as somewhat 
disagree that the real estate industry has a clear need for blockchain technology.    
 

  
Figure 13: Respondents’ attitudes towards blockchain technology, n = 25 
 
Relative advantage of blockchain technology over other technologies was further asked in 
the next question. Improved transparency and better availability of data is by far considered 
to be the most significant advantage of blockchain technology over existing systems as 44 % 
of respondents stated so. More efficient and faster transactions are considered most advan-
tageous with 20 % of the responses. Moreover, 12 % of respondents answered that they don’t 
know. 
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Figure 14: The most significant advantage of blockchain technology, n = 25 
 
 
Blockchain technology adoption among the respondents’ organisations was enquired in the 
next survey question. Results are not surprising as most of the respondents (60 %) stated 
that their organisation has no active plans or projects whatsoever. However, 20 % of the 
respondents stated that they have discussed starting to explore opportunities related to 
blockchain and thus, surprisingly another 20 % of respondents’ organisation are already at 
least exploring different opportunities related to blockchain technology. 
 

  
Figure 15: The state of blockchain adoption, n = 25 
 
 
The state of blockchain adoption generally in the Finnish real estate industry was analysed 
by asking respondents to evaluate Finnish real estate sector through seven statements ac-
cording to different stages after Gartner’s Hype Cycle and to indicate if the statement ac-
cording to their opinion was true. As shown in the figure 16 “Innovation Trigger” according 
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to Gartner’s Hype Cycle got most of the responds, which were the questions “Opportunities 
of blockchain have raised a lot of interest in the real estate industry” (48 %) and “There are 
already few commercial blockchain based applications in operation” (12 %). The “Trough of 
Disillusionment” was the second popular answer with 36 % and 12 %, which stated in ques-
tions “Blockchain is over hyped and most of the projects have failed” and “The capability of 
blockchain is overstated”. 
 

 
Figure 16: The state of blockchain according to the Gartner’s Hype Cycle, n = 33 
 
 
6.2.4 Blockchain Barriers 
  
Last section of the questionnaire covers challenges related to blockchain adoption. The sur-
vey question was derived from the findings of the literature review related to barriers of 
blockchain adoption generally and in the real estate industry. Respondents were asked to 
point out the maximum of three barriers they find most relevant related to blockchain im-
plementation in their respective organisations. Lack of knowledge was the biggest barrier 
with 52 % of all answers. Respondents also consider that existing systems are hard to adapt 
28 %, the benefits of implementation is too uncertain 28 %, blockchain is too complex to 
understand 24 %, actors in real estate industry are not willing to share information with each 
other 24 %, user volumes can’t reach the critical mass 12 % and implementation is too ex-
pensive 12 %. However, respondents think that barriers such as ”blockchain technology are 
unreliable” and ”blockchain is a threat to their existing business model” are not relevant (0 
%). Furthermore, 12 % of all the answers stated that none of these challenges are relevant. 
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Figure 17: Barriers related to blockchain implementation, n = 50 
 
 
6.2.5 Qualitative Survey Questions 
  
In addition to quantitative survey questions, adoption of blockchain technology and barriers 
were analysed by qualitative survey questions. Aim of the qualitative questions was to get 
additional information and ideas arising related to blockchain adoption and implementation 
challenges in respondents' own words.  
  
Blockchain adoption was studied from the viewpoint of joining a blockchain network or con-
sortium. Respondents were asked to describe challenges, opportunities and benefits of join-
ing such a network. One of the most common subjects raised in the answers concerned trans-
parency and availability of data, which was mentioned in nine responds. Respondents gen-
erally think that the lack of transparency and reliable data is an issue in the real estate sector 
and blockchain could be a solution. However, also some concerns raised related to dealing 
with confidential data and privacy protection. Thus, all participants in the consortium 
should be aware of how their data is being used. One respondent supposed that real estate 
actors are not willing to share their information and data with others. Two respondents also 
highlighted that the usage of blockchain technology should bring clear advantages. Joining 
a blockchain consortium was seen as a possibility for more efficient and independent (elim-
inating third party involvement) management processes. However, clear challenges were 
seen in the integration of systems and commitment of all participants in the network. One 
respondent clearly stated that this is not realistic as “a new model should be integrated with 
all the existing old systems”. Furthermore, lack of knowledge concerning blockchain was 
raised as one of the major challenges. However, a blockchain network was also seen as a 
solution to increase understanding and knowledge of blockchain technology. Other issues 
mentioned were legislation and an idea of “centralised blockchain”, which is controlled by 
one actor. Furthermore, one respondent thinks blockchain is over hyped.  
  
Respondents were asked to describe any further challenges related to blockchain technology 
in open question. One respondent thinks that “sharing information between actors in the 
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real estate industry is constricted and it might not be easy to change as some business mod-
els are based on withholding information”. Furthermore, blockchain technology is consid-
ered to be in the early stage of its development and for that reason benefits are very unclear 
and thus, resistance is likely to occur.  However, respondents see opportunities as well once 
technology will further develop. Furthermore, respondents were able to comment any fur-
ther ideas in a separate open question. Same responses repeated as blockchain is seen at a 
very early stage in maturity, thus some respondents commented that the topic is quite unfa-
miliar to them. One respondent further specified the benefits of blockchain technology: 
“There could be opportunities in usage of blockchain technology in property management 
and in tokenisation of real estate funds''. 
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7 Discussion and Conclusions 
 
This section provides the main findings of the research questions, discussion, evaluation of 
the results and conclusion. Further, future research topics are suggested.  
 
7.1 Main findings of the study 
 
The aim of the study was to examine the state of blockchain adoption and knowledge in the 
Finnish real estate industry and to find out significant challenges related to implementation 
of blockchain technology. Based on the two research questions the main findings of the study 
is as follows. 
  

- What is the state of adoption and knowledge of Finnish real estate industry regarding 
blockchain technology? 
 
In the study we found that the state of blockchain technology in the Finnish real estate 
industry is disunited both in technology adoption and knowledge. It was found that 
60 % of the respondents have no adoption intentions whatsoever and the rest 40 % 
of the respondents have some level of blockchain adoption. This finding is supported 
also by the evaluation of the state of adoption as regards Gartner’s Hype Cycle as some 
of the respondents see blockchain in the very early stage in the maturity cycle and 
others closer to the mainstream adoption. Further, according to the results 16 % of 
the respondents state that they have an active state (developing, piloting or opera-
tional stage) of blockchain adoption. Respondents’ perceived usefulness of block-
chain technology in relation to technology adoption are quite neutral though and it 
was found that there is a need for solutions enabled by blockchain technology. 
 
According to the answers, the level of blockchain knowledge is distributed in a similar 
way to the state of blockchain adoption as a bit less than half of the respondents have 
some level of knowledge on blockchain technology beyond crypto currencies. Yet, re-
spondents are well aware of potential use cases of blockchain technology in the real 
estate.  

 
- What are the challenges related to adoption of blockchain technology in Finnish real 

estate market? 
 
In the study we found that the biggest challenges of blockchain technology adoption 
in the Finnish real estate industry is related to lack of knowledge. Additionally, re-
spondents consider unwillingness to commit and share information with others as a 
barrier to technology adoption.  

 
7.2 Discussion 
 
Technological change is characterized by increase of productivity (Perez, 2002), which can 
be achieved by better access to data and knowledge (Mokyr 2010). It is suggested that block-
chain improves transparency, provides more reliable and accessible data and increases 
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productivity.  Thus, by this definition blockchain fulfils the criteria for disruptive innovation, 
which could eventually change all industries including real estate. The state of blockchain 
adoption of Finnish real estate industry was examined through the lenses of technology 
adoption theory. Technology adoption theory was used as a basis of the research questions 
as it provides enhanced understanding of how disruptive innovations reach mainstream 
adoption and what does it take to engage with and adopt new technologies.  
 
The state of adoption was analysed based on blockchain activities among the respondents’ 
organisations. It was found that 60 % of the respondents have no adoption intentions what-
soever and the rest 40 % of the respondents already have some level of blockchain adoption. 
It was also found that 16 % of the respondents have an active state in blockchain adoption 
as 12 % of respondents are developing or piloting blockchain application and 4 % of the re-
spondents have blockchain application in operation. The result indicates that innovators 
and early adopters are now deploying blockchain, which is in line with theory suggesting 
that these two groups makes about 16 % of all the adopter categories. Further, 24 % of the 
respondents have discussed or are already exploring opportunities of the usage of  block-
chain. Respondents' opinions were asked related to the state of adoption in the Finnish real 
estate industry in general level using statements regarding different stages of blockchain 
maturity according to the Garner’s Hype Cycle. Similarly to the above questions, answers 
were disunited as some of the answers indicate early stage in the hype cycle and  some closer 
to the mainstream adoption. A bit fragmented answers could indicate also different views 
among varying fields in the real estate industry and adoption groups.  
 
Theory suggests that perceived characteristics of innovation is an important determination 
of adoption. New technology should provide significant value proposition compered to old 
solutions (relative advantage), advantages of the technology are easy to understand (com-
plexity) and it meets with the existing values of the adopter (compatibility). The state of 
blockchain technology adoption of Finnish real estate industry was evaluated based on ac-
ceptance related to perceived usefulness of the technology in order to get indicators of adop-
tion intentions of blockchain.  The results indicate that respondents’ perceived usefulness 
towards blockchain technology is quite neutral as all the questions concerning relative ad-
vantage, compatibility and complexity scored slightly over 3 in the scale of 1–5.  
 
According to respondents, improved transparency and availability of data was considered to 
be by far the most significant advantage of blockchain. Data availability and transparency in 
the real estate industry was also highlighted as a subject of improvement in the Finnish real 
estate industry among the survey participants. The results of the empirical research suggest 
that the possible advantages of blockchain technology in the real estate industry is consistent 
with the findings of the literature review as it was found in the literature review that data 
availability and transparency is considered to be the biggest issue concerning real estate in-
dustry. Results of the study indicate that there is a need for solution enabled by blockchain 
technology in the Finnish real estate industry. This supports the idea that blockchain tech-
nology adoption have potential to reach mainstream adoption in the Finnish real estate in-
dustry. Yet, it remains unclear whether perceived usefulness of blockchain technology 
among the respondents is an incentive to adoption intentions over external barriers (such 
as environmental and organisational barriers) to adoption. 
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The state of knowledge based on the evaluation of the respondents themselves was not as-
sessed very high, although some exceptions was found. However, as asked about the major 
benefits of blockchain and as examined the open questions, it turned out that respondents 
are well aware of the potential application of blockchain technology in real estate. Further-
more, just a little bit less than half of the respondents actually are familiar with blockchain 
technology beyond crypto currencies. Some respondents also highlighted the need for in-
creasing blockchain knowledge in the real estate industry and within their organisations in 
order to deploy blockchain technology. Yet, according to the literature review diffusion of 
knowledge is positively related to technology adoption. 
 
According to the results the most significant barrier to adoption mentioned by respondents 
was the lack of knowledge. Respondents also mentioned that actors in the real estate indus-
try might be unwilling to share information. Still they see prospects in deploying blockchain 
as an opportunity to enhance knowledge in blockchain technology within the industry. The 
lack of willingness to commit to blockchain based solutions was further considered to be a 
challenge in deploying blockchain as well as technical limitations of blockchain.  
 
The results are consistent with the literature review of the study as it suggest that lack of 
knowledge and technical immaturity of blockchain technology could be the biggest impedi-
ment of blockchain adoption. Real estate industry is considered to be slow in adopting new 
technologies (See e.g. Perera et al., 2020; Yang et al., 2020; Bronckers et al., 2019; Baum et 
al., 2020, p. 27) and traditional industry characteristics might cause resistance among the 
actors in deploying new models. Thus, it might be that the traditional and inflexible real 
estate industry itself could be a barrier to blockchain adoption. Technological change will 
require commitments, diffusion of knowledge and shift in old manners (Bruland, 2010). 
Hence, system openness is positively related to adoption of disruptive innovations, yet re-
spondents raised concerns about unwillingness among the real estate actors to commit and 
share information. However, lack of knowledge of competitors might as well provide oppor-
tunities to those who are more aware to get significant advantage from an outstanding block-
chain based invention. 
 
Limitations of the research is in fact, that it was very hard to get enough answers for the 
study to be reliable. The topic of the research was found to be unfamiliar to the real estate 
actors and thus, it could have reduced the incentives to answer the survey. Additionally, the 
survey was conducted in summer time, when people are having their summer holidays, and 
thus could have influenced to the response rate. The relatively consistent results of the sur-
vey findings with the literature review might indicate that the respondents of the survey were 
already interested in blockchain and thus, don’t represent the overall picture of blockchain 
adoption, knowledge and barriers of Finnish real estate industry.  
 
7.3 Reliability and Validity 
  
According to Taanila (2019), reliability of the data is considered to be better, when random 
errors are minimized. Random errors are common, however larger samples will reduce the 
chance of errors (Litwin, 1995). The results might become distorted if questions are misun-
derstood (Taanila 2019). In this study, instructions and explanation of the phenomenon was 
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provided in the beginning of the survey. However, the topic in question is very wide and the 
respondents could have had very different views of the phenomenon as some had never 
heard of blockchain before and others had very good knowledge. Respondents’ knowledge 
of blockchain technology was asked in the questionnaire, and thus the level of the knowledge 
could be regarded as reliability of the results. There is however,  a possibility that the subject 
in question might dilute the accuracy and reliability of the research results. Additionally, the 
sample size was not superior and does not represent the overall view of the Finnish real 
estate industry. It could be that considering the research topic, respondents might have been 
already interested in blockchain technology to some extent and thus, had fairly good 
knowledge concerning blockchain. 
  
Validity concerns understanding the right variables related to the phenomenon in question. 
In other words, does the research results answer to what it’s supposed to measure? (Taanila, 
2019.) Content validity can be performed as a formal expert review of how appropriate the 
survey content is in the reviewer's subjective opinion (Litwin, 1995). The survey questions 
was reviewed together with the research advisor before it was published. Additionally, sur-
vey respondents could leave feedback on the survey in open question. The survey was also 
adapted based on the feedback. 
  
7.4 Conclusions and Future Research  
  
The objective of this study was to recognise the state of blockchain adoption and knowledge 
in the Finnish real estate sector and to identify barriers related to blockchain adoption. 
Blockchain is emerging technology, which could be a solution to many issues in the tradi-
tional real estate industry. However, blockchain is still at early stage of its maturity and it is 
unclear whether it will reach mainstream adoption in the real estate sector. The main find-
ings of the research is that lack of knowledge is the main restrictive factor of blockchain 
deployment. Yet, diffusion of knowledge is also an essential part of the adoption process of 
disruptive innovation. To achieve wide adoption of blockchain technology in the real estate 
sector, it would require to increase learning, sharing information and knowledge on the 
topic. Disruptive innovations might emerge suddenly and unobserved. Thus, it is recom-
mended that the Finnish real estate industry would take this into consideration and observe 
changes in blockchain maturity. 
  
It is good to notice that blockchain most probably will not be a solution on its own to the 
multidimensional issues in real estates as it is fundamentally providing data transparency 
and reliability. Instead, it can be complementary technology to other emerging technologies 
such as BIM, AI and IoT. It could be that the technological change will occur in an effect of 
all the emerging technologies together. Thus, the possible technological change should be 
examined as a whole. Moreover, it is important that real estate actors will understand and 
observe the possible changes as a whole to enable fast adaption to new regular. 
  
It is suggested by the innovation adoption theory that perceived usefulness and individual 
attitudes influences adoption intentions of innovations. Blockchain adoption intentions of 
Finnish real estate industry was studied from this point of view. The results indicate that 
actors of Finnish real estate industry regard blockchain technology as relatively neutral. 
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There was a small hint of optimism in the answers that blockchain could be widely adopted 
as the results indicate that there is a clear need for a solutions, which blockchain could pos-
sibly enable as the technology further develops. However, the real estate industry seems ra-
ther fragmented both in knowledge and adoption intentions of blockchain technology. Thus, 
it could be convenient to further study and specify the sectors in the real estate field that are 
adopting new technologies as an early adopters and innovators. 
 
Blockchain technology is a wide phenomenon and it is very hard to include it as a whole in 
to one research. Yet, so is real estate industry. Future research topics could concentrate on 
a specific blockchain application and study the industry level implementation more precisely 
to get information of the possible industry leaders within the real estate sector. Furthermore,  
it would be interesting to enhance understanding on the significance of diffusion of 
knowledge related to adoption of disruptive innovations such as blockchain. Another inter-
esting topic could be to study how blockchain technology can be used to enhance sustaina-
bility in the real estate industry. 
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