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Abstract 

The thesis examines technology adoption within the real estate development industry, 

an industry that has historically lagged the adoption rate of innovations compared to 

industrial counterparts. The study finds that the favorable market conditions for real 

estate as an asset class following the debt crisis in 2008 may have been a significant 

denominator in slowing down the technology adoption within the industry when several 

industries at the same time have faced fundamental industrial disruption. The absence of 

vertical integration within the industry decreases the transparency and complicates the 

emergence of innovative solutions as technology developers continuously fail to 

identify what features and functionalities that are desired by industry practitioners. The 

study finds that the higher the observability of the innovation, the higher is the 

probability of technology adoption within an organization. In addition, organizations are 

heavily dependent on having the facilitating conditions in-place internally to enable an 

effective technology adoption and implementation.  

Key words: Real estate development, Technology adoption, Disruption, Innovation, 

Market dynamics, Artificial intelligence  
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Sammanfattning 

Avhandlingen granskar teknikupptagning inom fastighetsutvecklingsbranschen, en 

bransch som historiskt sett har haft en lägre adoptionsgrad av innovationer jämfört med 

industriella motsvarigheter. Studien konstaterar att de gynnsamma 

marknadsförhållandena för fastigheter som tillgångsslag efter finanskrisen 2008 kan ha 

varit en betydande nämnare för att hålla tillbaka teknikutvecklingen i industrin när flera 

industrier samtidigt har genomgått fundamental förändring. Frånvaron av vertikal 

integration inom branschen minskar insynen och komplicerar framväxten av innovativa 

lösningar, eftersom teknikutvecklare kontinuerligt har misslyckats att identifiera de 

funktioner och funktionaliteter som önskas av professionella inom branschen. Studien 

konstaterar att ju högre möjligheten att observera innovationens kapacitet är, desto 

högre är sannolikheten för teknisk adoption inom en organisation. Dessutom konstateras 

att organisationer är starkt beroende av att stödjande infrastruktur finns på plats internt 

för att möjliggöra en effektiv teknikupptagning och implementation. 

Nyckelord: Fastighetsutveckling, Teknisk adoption, Fundamental förändring, 

Innovation, Marknadsdynamik, AI  
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1. Introduction 

1.1. Background 

Organizational change, resistance to it and change capacity are widely researched 

topics, but in the absence of disruption, a limited amount of research can be found 

studying technology acceptance and organizational capacity for change (OCC) within 

real estate. A high degree of the latter has proven to have a positive impact on the 

performance of an organizations change projects (Heckman et al., 2016). Further adding 

to this, the general attitude towards previous experiences of change within a company 

increase this capacity, generating a positive spiral of organizational development and 

performance (Heckmann et al., 2016). This study aims to add to the existing literature 

by researching technology adoption within the real estate industry. The research will be 

conducted through a case study on the implementation of a service utilizing artificial 

intelligence in a work flow that has historically been characterized by manual 

craftmanship and been largely dependent on the experience of the operative.  

The real estate and construction industries are considered to be the lowest innovating 

industries globally and has had the lowest productivity increase of all industries since 

the 1970’s (McKinsey & Company). Contrary to industrial counterparts, the real estate 

and construction industry is lagging the technology curve by multiple years (Warburton, 

2016). Despite being one of the largest industries globally, it is estimated that a third of 

the total commercial real estate value, approximately $11 trillion, is still managed on 

spreadsheets (Ferren et al., 2015).  

Source: Altus Group  

Figure 1: Spreadsheets vs. Software utilization 
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The working methods within the real estate industry are characterized by a traditional 

and conservative approach and has been criticized in the past for being one of the last 

industries to embrace technology (Osborne Clarke, 2018; University of Oxford, 2017). 

The asset class comprise of very heterogeneous real estate properties which are traded 

in a largely private market. This may in part explain the conservatism that is permeating 

the industry (University of Oxford, 2017). The nature of the asset class, where 75% of 

the global real estate value is locked in by home ownership, makes it resistant to 

innovation as private owners tend to be risk averse and want to avoid betting their 

housing (University of Oxford, 2017). Moreover, the industry have historically 

experienced an agency problem, where intermediaries such as legal councils, brokers 

and agents have been opposing innovation as the transparency it could induce may 

reduce their information advantage and make them vulnerable to competition (Snider & 

Harris, 2018). However, the industry seems to be addressing these topics and ready to 

embrace change. In recent years, disruptive technologies such as artificial intelligence 

and blockchain has made their entry in various applications, ranging from 

computerizing architectural engagements to building information management (BIM). 

The world’s largest asset class, totaling some $33 trillion (Altus Group, 2015), is 

wakening up to improve its efficiency and decrease its carbon footprint in all processes 

ranging from development to asset management. Real estate developers and managers 

are now trying to get ahead of the curve and gain a competitive advantage towards their 

peers by leading the technology frontier and creating value for their investors by 

addressing needs that others foresee (Osborne Clarke, 2018).  

This new attitude towards innovation have the potential to fundamentally change how 

real estate developments are executed, and, in doing so, also the organizations 

performing them. New working processes addressing the long development lead times 

may, for example, result in making some external advisors and consultants redundant, 

while others will thrive. Collecting, monitoring and managing real-time data from 

properties during asset management will help increase the buildings energy efficiency 

and thereby decrease their operating expenses. It is commonly believed in the sector that 

disruptive solutions within Big Data, IoT and 3D printing will take lead in the 

development in the industry, followed closely by AI and autonomous vehicles (Osborne 

Clarke, 2018). Needless to say, multiple organizations are facing fundamental change, 
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and those organizations that acquire the capacity to adopt technological innovations will 

have an advantage towards their peers. 

1.2. Problem formulation 

It is uncertain what the low historic innovation rate within the real estate industry is 

attributable to, but it is plausible that interests between investors, developers, asset 

managers and end-customers are sometimes misaligned in terms of optimizing the 

logistics or management of a property. There is a power and information imbalance in 

the relationship between the stakeholders, and what profits one is not necessarily what 

is most beneficial for the other. A more customer-centric approach to developing real 

estate is evolving and calls for a new way of interacting between the parties in order to 

develop property products that benefits multiple, if not all, parties (Osborne Clarke, 

2018). This highlights the need for a high level of technology adoption within 

organizations as innovative technology permeates more of the daily operations in a wide 

array of industries. The scarcity of research covering technology adoption within real 

estate could prove to be an obstacle for businesses and their leaders to succeed in 

embracing innovative and disruptive working methods that ultimately has the potential 

to benefit both the individual company and the industry as a whole.  

1.3. Research question / Purpose 

The purpose of this study is to investigate how an organization operating in a 

conservative industry characterized by traditional working processes and methods can 

utilize technology adoption models to leverage, and gain from, disruptive technology. 

To help address the purpose, a sub research question is defined, investigating why the 

real estate industry lags the technological curve. Furthermore, the study aims to 

investigate if the implemented service successfully fulfills its intended purpose, i.e. if it 

delivers on its promises and fundamentally change and improves the efficiency of 

certain phases of the real estate development process. 

To achieve the purpose that is sought-after, the following research question (RQ) has 

been defined: 

“How can an organization operating in a conservative industry effectively implement 

disruptive technology?” 
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To facilitate answering the main research question, the following sub research question 

has been defined: 

“Why is real estate development lagging the technological curve?” 

The studied case company is a private real estate developer and owner, operating in 

various selected real estate segments in which they believe they are able to provide 

additional value to the end-customers that their competitors are not. 

1.4. Delimitations 

This research is limited to a case study focusing on one specific company within the real 

estate industry. This limits the use of the result of the study in terms of generalizability, 

as it is not possible to achieve when the scope of the study is limited to one single 

company (Blomkvist & Hallin, 2015). The agents within the company exposed to this 

new service and its implementation has a varied experience and level of knowledge of 

real estate development and the selection may not be representative for the industry as a 

whole. For discretionary purposes, the case company will remain confidential 

throughout this study. 

As the research is limited to studying one single company, the analysis is conducted on 

an individual as well as a functional level rather than on an industrial level, which may 

limit its potential impact in a wider perspective. Furthermore, the narrow selection 

complicates the applicability in a wider perspective. However, the case company is an 

established player in its market, with professionals that has experienced several real 

estate cycles and the industry development. The broad and varying experience, from 

different real estate perspectives, of the employees and interview subjects in this case 

study enables them to be seen as representatives of the industry. It can thus be argued 

that despite the limited selection, the analysis carried out, and ultimately the findings 

presented in this study, is applicable in a broader industrial perspective. 
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1.5. Disposition of thesis  

In addition to the introductory chapter, the thesis contains six main chapters, including: 

1. Theoretical framework and literature review 

2. Research context 

3. Methodology 

4. Research findings 

5. Analysis and Discussion 

6. Concluding remarks 

The theoretical framework and literature review chapter presents theories relating to 

technology adoption and establish a framework used for analysis of the research. In the 

research context chapter, the author presents an introduction to disruption within real 

estate to establish a market context. This chapter also includes an introduction to the 

various phases of the real estate development process, how costs and time are 

distributed between the phases and which phases and processes that have the largest 

potential of gaining from implementing innovative solutions to their workflows. This 

chapter is followed by the laid-out methodology of the research and how the research 

was conducted. In this chapter, the author presents two qualitative methods of retrieving 

the underlying data needed for further analysis. 

The research findings present the data retrieved through interviews with employees of 

the Case company as well as various professionals employed in the real estate industry 

as well as the findings of the observations that was made when engaging with the 

investigated technology that is being implemented. The analysis and discussion chapter 

put emphasis on gaining further understanding based on the research findings from the 

perspective of the established theoretical framework. Bases on the theoretical 

framework presented, the author aims to answer the research question. Finally, the 

author summarizes with concluding remarks of the research, as well as proposals on 

future research on technology adoption within real estate development. 
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2. Theoretical framework and literature review 

This chapter presents the theory from which a framework is formed. The theories 

presented relate to technology adoption. The first, Diffusion of Innovations, marks the 

start of modern research of technology adoption and focuses on various attributes, or 

characteristics, of innovations as determinants for innovation adoption. The second, the 

Unified Theory of Acceptance and Use of Technology (UTAUT) has developed over 

time and been formulated from comparison of eight prominent earlier defined models of 

technology adoption. 

2.1. Diffusion/Characteristics of Innovations 

In his theory Diffusion of Innovations, Rogers defines an Innovation as “an idea, 

practice, or object that is perceived as new by an individual or other unit of adoption” 

(Rogers, 1983). Relating to the deployment of an innovation, he further defines 

Diffusion as “the communication of new ideas over time to the members within a social 

system” (Rogers, 1983). In accordance with Rogers theory, there are two primary 

parties that are involved in, and affecting, the diffusion process. One party is the one 

supplying an innovation, which can be both individuals or organizations, whilst the 

other party is the potential adopters of the innovation. Furthermore, Rogers argue that 

the rate of which an innovation is adopted by the adopters’ is derived from five separate 

variables – perceived attributes of innovation, the innovation-decision type, i.e. if it is 

voluntary, collective or mandatory, the social system surrounding the adopters, the 

communication channels in which the innovation is spread, being mass media or 

interpersonal channels, and the change agents, which aim is to influence an adopter in a 

direction which increases the likelihood of adoption (Rogers, 2003). Among these 

variables, the perceived attributes of innovations are considered to be the strongest 

predictor of innovation adoption (Lin & Chen, 2012). The perceived attributes of 

innovations consist of five characteristics that will be describe more in-depth. These 

characteristics are relative advantage, compatibility, complexity, trialability and 

observability (Rogers, 2003). Trialability and observability are sometimes excluded as it 

remains uncertain, for IT innovations in particular, in previous research whether these 

characteristics relate consistently to the diffusion process (Martins et al., 2016). As the 

studied service is still in a beta-testing phase in the geographical market in which it is 
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being implemented, these characteristics are considered to have a significant impact on 

the technology adoption and will therefore be investigated. 

2.1.1. Relative advantage 

Relative advantage is defined as “the degree to which an innovation is perceived as 

being better than the idea it supersedes” (Rogers, 2003). These advantages could 

involve elements such as cost and the social status the innovation brings (Lin & Chen, 

2012). Different elements vary in importance depending on which type of adopter an 

individual is. For those groups or individuals that is involved from the beginning, being 

innovators, early adopters and early majority, the social status element may be of 

greater significance than for late adopters such as late majority and laggards. 

Innovations that is believed to increase the efficiency and productivity within a business 

and generate financial benefits compared to existing alternatives are considered to have 

a relative advantage and are more likely to be adopted.  

2.1.2. Compatibility 

Compatibility is defined as “the degree to which an innovation is perceived as 

consistent with the existing values, past experiences, and needs of potential adopters” 

(Rogers, 2003). This definition entails that the individual preferences may play a 

significant role whether an innovation is effectively embraced within an organization. 

Those innovations that exhibit a high compatibility with the individual’s needs will help 

to increase the adoption rate and also reduce the overall uncertainty whether an 

innovation is embraced or not (Sahin, 2006). This indicate that there is more to it than 

solely functionality behind determining the adoption success of an innovation, as 

naming and clarity of description can play a vital part in enhancing innovation adoption. 

2.1.3. Complexity 

Complexity is defined as “the degree to which an innovation is perceived as relatively 

difficult to understand and use” (Rogers, 2003). This imply that a high level of 

complexity will negatively affect the rate of adoption. Furthermore, a perceived 

excessive complexity will present an obstacle in the innovation’s adoption (Sahin, 

2006). An innovation, depending on whether it is perceived as an incremental 

improvement or of a disruptive nature, may have a significant impact on how a process 
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is conducted today and also affect nearby work areas which can be associated with high 

complexity. Therefore, it is vital that the technology demonstrates a user-interface that 

appears to be consistent with past experiences and preferences of the adopters as to 

reduce the level of perceived complexity. 

2.1.4. Trialability 

Trialability is defined as “the degree to which an innovation may be experimented with 

on a limited basis” (Rogers, 2003). This definition implies that the trialability of an 

innovation relates to the possibility to test an innovation prior to implementing it into a 

live environment. A high trialability reduces uncertainty and will therefore act as an 

enabler and increase the rate of adoption, and furthermore, professionals that have been 

given the opportunity to test a technology or innovation will be more comfortable with 

adopting it (Lin & Chen, 2012). Trialability may be of limited importance, or will 

already be considered high, if the innovation is already integrated into processes used 

by industry peers, as it has already proven its potential and value creation abilities. 

2.1.5. Observability 

Observability is defined as “the degree to which the results of an innovation are visible 

to others” (Rogers, 2003). If the positive outcome of an innovation is easily observable 

by those engaging in and surrounding it, the observability is considered to be high. A 

low observability will have a negative impact on an innovation’s adoption, as it will 

remain unclear whether the innovation fulfills its intended purpose. Adding to this, peer 

observation is said to be a key motivational factor behind both adoption and diffusion of 

innovations (Parisot, 1997). 

2.2. Unified Theory of Acceptance and Use of Technology 

For technologies to improve productivity within an organization, they must be accepted 

and used by the employees (Venkatesh et al., 2003). This calls for a need for theories 

and models that allow researchers and professionals to understand how information 

technologies can best be implemented and integrated into organizations and their 

workflows to improve productivity. Four main constructs play a significant role as 

determinants of user acceptance and usage behavior (Venkatesh et al., 2003). These 

constructs, or four pillars of the theory, are performance expectancy, effort expectancy, 
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social influence and facilitating conditions. Moreover, four key moderators are defined 

as influencing parameters that impact one or multiple of the four constructs and its 

outcome, being gender, age, experience and voluntariness. 

 

Figure 2: UTAUT Model 

2.2.1.Performance Expectancy 

Performance expectancy refers to the degree to which an individual believes that 

engaging and applying a system will improve performance or achieving additional 

valued outcomes, or relative advantages, compared to its precursor of conducting his or 

her job (Venkatesh et al., 2003). This can relate to perceived usefulness as defined in the 

Technology Acceptance Model, TAM, (Davis et al., 1989). This construct captures 

expectancies that relate to several areas including, but not limited to, the time it takes to 

perform a certain activity, ease of performing a certain activity, the quality of the 

outcome and also increase the quantity of produced units. 

2.2.2. Effort Expectancy 

Effort expectancy is defined as the degree of ease that is associated with implementing 

and using the system (Venkatesh et al., 2003). This is in its essence very similar to the 
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previously defined perceived ease of use within TAM. As technology adoption models 

have evolved, this particular construct, and its predecessors, exhibit substantial 

similarity along the definitions which have been noted in previous research (Davis et al., 

1989; Moore and Benbasat, 1991; Plouffe et al., 2001; Thompson et al., 1991). The 

effort expectancy shows a high significance initially when engaging with a new 

technology but decreases in significance over periods of sustained and extended usage 

(Venkatesh et al., 2003). Effort expectancy is assumed to be higher among people with 

little, or no, previous interactions of a technology. 

2.2.3. Social influence 

Social influence is defined as the degree to which an individual is affected by someone 

deemed important when using a system. This construct argue that external social factors 

plays a vital role in determining whether a system or technology will be implemented 

and accounts for the notion that an individual’s own perception of their appearance is 

affected by whether they are using a specific technology. In this construct, whether the 

usage of the technology is mandatory or optional plays a vital role. In the latter case, 

technology adoption is difficult to determine as someone who has an option whether to 

use a technology perceives that usage of it is associated with a negative appearance will 

likely choose not to use it.  

This construct is of a complex nature and dependent on a wide range of contingent 

influences (Venkatesh et al., 2003). Social influence has a tendency to influence 

individuals through three separate mechanisms, namely through compliance, 

internalization and identification (Warshaw, 1980). The compliance mechanism refers 

to the mechanism that cause individuals to alter intentions, opinions or actions by 

adhering to the social pressure that appear within groups. Research have shown that this 

mechanism is increasingly seen in situations where it is commonly known that a certain 

behavior is rewarded over others (Warshaw, 1980). Internalization and identification 

refer more to conformity and relates to an individual’s belief structure and to which 

extent an individual will be influenced by others’ beliefs and values in order to gain 

acceptance within a certain community. 
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2.2.4. Facilitating conditions 

Facilitating conditions is defined as the degree to which an individual believes that there 

is a technical or organizational infrastructure in place within an organization to facilitate 

the use of a specific technology (Venkatesh et al., 2003). This construct also accounts 

for compatibility and perceived behavioral control, which are both present constructs in 

other technology adoption models, but store these under one single umbrella 

highlighting the surrounding environment and the conditions in place that will facilitate 

the use of a new technology. This construct encompasses questions whether there exists 

a facilitating environment with available assistance if needed, and if the technology is 

considered or perceived to be “consistent with existing values, needs, and experiences 

of potential adopters” (Moore and Benbasat, 1991). 

2.3. Theoretical framework 

The findings of this research will be analyzed from a DIT and UTAUT perspective in an 

attempt to investigate the lag in adopting innovative technology within the real estate 

development process and the service’s ability to deliver on its initial promises. There 

are topics within DIT and UTAUT that are closely intertwined as the later was 

developed with the former in mind, and as such, the theories are sometimes overlapping 

rather than mutually exclusive. For that reason, the analysis will not cover the individual 

theories respectively, but rather ensure that the identified framework is collectively 

exhaustive by utilizing the most valuable insights gathered from each theory. The topic 

covering social influence in the UTAUT model will be left out of analysis as there was 

a consensus and freedom of choice within the test subjects on the desire to actively 

engage with and implement the service. This parameter is therefore not identified as 

value-adding to the analysis. 
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3. Research context 

 

3.1. Disruption and Innovation within real estate 

Real estate has historically been slow to disruptive technology and innovation. Venture 

capitalists is continuously moving through various industries and deploying capital on 

ideas they believe can create executive edge and generate additional value compared to 

existing solutions and mindsets, and recently they have stumbled across the real estate 

and construction industry (Griffith, 2018). In 2017, real estate tech start-ups, commonly 

referred to as PropTech start-ups, raised $3.4 billion in funding, a fivefold increase from 

2013 (CB Insights, 2018). Technology started to make its way into real estate through 

low-hanging fruits such as listing sites like Zillow and Redfin in the US. Recently it has 

expanded its way into a wide range of areas within the industry, targeting financing, 

building management and appraisals, while enabling new concepts such as co-working 

and co-living (Griffith, 2018). 

Technological advantage is strongly correlated with real estate performance (PwC, 

2018). At the same time, 70 per cent of respondents in a global survey conducted by 

Altus Group in 2015 with C-suite and executive level members of commercial real 

estate claimed that they need more data to enable benchmarking performance to their 

peers. Furthermore, two thirds of the respondents believe that they can realize additional 

value and increase investment returns by improving effectiveness within their asset and 

portfolio management (Altus Group, 2015). Big Data is one of the enablers of 

improving decision-making in operations and management of real estate, but there is 

consensus in the industry that there is a lack of tools to assist with capturing and 

leveraging relevant data and making precise analysis (Altus Group, 2015).  

3.2. Artificial intelligence  

Artificial intelligence, or AI, refers to the processes performed by computers and 

intelligent programs that utilizes complex and intelligent functions as seen in the human 

brain, but with a limited, if any, human intervention (Rossini, 2000). Its origin traces 

back to its usage within the medical field to enable people with physical disabilities to 

perform actions with high precision and it is now gaining traction in the construction 
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and real estate industry (Sepasgozar, 2018). It is estimated that global AI usage will 

generate revenues translating to approximately $37 billion by the end of 2025. 

Furthermore, the benefits of AI are increasingly seen, where it is estimated that 75% of 

departments engaged in any form of a development process within an organization will 

utilize AI in one or multiple business applications going forward (Ismail, 2017). AI 

machinery and services can perform activities such as information processing, data 

entering and communications, to some extent, quickly and more effective than possible 

by a human being and instead let these agents conduct tasks that is considered to be of a 

more value-adding nature. 

Usage and benefits of AI can be identified throughout the real estate industry, in 

processes ranging from sourcing proposals in early development processes to be utilized 

by individuals in their search for a future home. Within construction, robotics and 

automated technology is increasingly being utilized in assembling construction 

materials and building components efficiently to increase precision while decreasing 

costs and development time (Bock, 2015). Other areas of implementation of AI in the 

real estate sector include smart asset management, smart property ownership, property 

consumption forecasting and renting services, to name a few (Rossini, 2000; Sileno et 

al., 2017). Of all disruptive technologies available today, artificial intelligence will play 

the largest role going forward in the real estate industry, according to a survey 

conducted by Intertrust with real estate professionals in 2018. Utilizing AI within real 

estate will remove information imbalances between parties and allow individuals and 

organizations to make warranted decisions based on a combination of large quantities of 

data, used ethically, and individual preferences (Forbes, 2018). 

 

3.3. Real estate development process 

The real estate development process can be divided into three main phases – planning 

and pre-construction, construction and ultimately the operations phase. Depending on 

the magnitude and variety of the project, be it a small house development or a large-

scale mixed-use, greenfield, city development subject to multiple authority decision and 

approvals, share of cost and timing may vary to a large degree. Timing delay is 

considered to be one of the main causes to cost overrun (Memon et al., 2012). A 
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delayed timeline can occur in multiple phases and derived from several reasons. An 

incomplete design in the tender stage in the planning and pre-construction phase may 

severely impact the project at a later time when alterations to the design must be 

integrated, often including large trade-offs as construction is already on-going. Poor 

project management is yet another reason for delays in timeline. 

The different phases of the development process are associated with different risk and 

return profiles, as seen in Figure 2, where the risk and return are gradually decreasing as 

the development progress into late construction and ultimately the operations phase. 

The reason why the risk and return are gradually decreasing along the development 

process is that the level of uncertainty is decreasing as you move along each phase and 

gain additional knowledge regarding the development and its associated costs, the land 

plot and the available market dynamics. In the early stages, it is difficult to estimate the 

construction cost and total development time, or if the desired development is even 

possible. Each phase is associated with different studies with the purpose of bringing 

additional clarity into the project, and once clarity is gaining momentum and the 

uncertainty reaches lower levels, so are risks and therefore the associated returns 

required by investors. Moreover, the steepness of the curve may be subject to change 

whether the development is built on speculation or built-to-suit for an already engaged 

tenant or future owner. A property that is built on speculation may be exposed to 

considerably higher risk than those built-to-suit, as there is no guarantee that there will 

be a tenant or future owner of the property. However, if the market is thoroughly 

analyzed and correctly timed, the developer can generate considerable returns by 

developing on speculation.  

Some actors are employed in all phases of the real estate development, from buck to 

wheat, and adopt the characteristics of a traditional real estate company. Others only 

focus on a certain phase, depending on the risk and return preferences of its investors, 

and may, for example, choose to dispose of a project once it reaches a certain stage 

where their knowledge and capacity limits the opportunity to create additional value. 

Some are not engaged within phases prior to operations at all and focuses solely on 

owning and managing assets. This puts a cap on the return levels but reduces the risk 

exposure. 



27 

 

 

Figure 3: Real Estate Development Process 

3.3.1. Planning & Pre-construction 

The planning and pre-construction phase marks the initiation of the real estate 

development. The phase can be divided into various detailed activities, involving 

several external parties, such as consultants, advisors and legislative authorities. The 

stakeholders must be somewhat aligned, and approvals has to gain full legal force 

before the shovel can be put into the ground and the construction start. The planning 

and pre-construction phase is vital in real estate development since a poorly executed 

planning phase will, with certainty, have severe consequences for the project going 

forward and put the project financials at stake. Depending on the magnitude of the 

project, the share of cost of the planning and pre-construction phase may vary between 

20 to 50 percent of the total project budget and constitute between 30 and 65 percent of 

the project timeline (Memon et al., 2012). 

As in all industries, the development is initiated by a vision, an idea on how to deliver 

additional value by addressing a demand in a potentially underserved segment in the 

market. The idea is often followed by a market analysis to determine the projects 
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feasibility, either done on a specific geographic market or a real estate segment if it is 

the first investment of its kind for the business in question. In parallel, the search for a 

land plot is initiated if this is not delivered from an external advisor, for example a 

broker, prior to envisioning the idea. This first stage is neither costly or especially time-

consuming as the involved parties are usually kept at a minimum level. 

Once a land plot is either targeted or acquired, the feasibility studies and regulatory 

discussions are initiated. To develop the functionality that you as a property developer 

intend to do, the plot must adhere to a zoning plan that is allowing for this functionality. 

If a zoning plan is not in place allowing this functionality, a zoning process that will 

cater for this need must be initiated. The zoning process may vary in length and range 

from one to three years in a normal case. It is carried out in close collaboration between 

the developer and the authorities, as the former, often, delivers the idea, the details 

regarding the development timeline and the design while the latter defines and limits the 

zoning plan in regard to intended use, building heights, exploitation degree, maximum 

volume etc. before finally approving the zoning plan and it gains full legal force. 

Feasibility studies can be time-consuming and require significant capital investments. 

For an investor there is therefore a need for a simplified process that can identify and 

eliminate projects early on that will not meet the target returns (Greer, G., Kolbe, P., 

2003).  

During the zoning process, multiple external advisors are engaged, performing studies 

and analysis to determine the feasibility of the plot as a future real estate development. 

These studies include, but are not limited to, geotechnical, environmental, stormwater, 

noise and daylight studies. In many cases various external consultancies must be 

employed to cover all areas. Moreover, architects are engaged to start envisioning the 

project and analyze how to develop an effective and aesthetically appealing property 

that is compliant with prevailing regulations. As the planning and pre-construction 

process involves multiple stakeholders, it is crucial to operate an effective project 

management as there are several interdependencies between the various studies, and one 

delay may have spillover effects onto others. From a developer perspective, this process 

has, in modern history, only been subject to incremental change and improvements. 

Thereby there lies a great dependence on external parties to execute their commitments 

in accordance with what has been agreed in regard to scope and timetable. A decreased 
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timetable and increased precision in the above-mentioned studies during the planning 

and pre-construction process may significantly impact the total project budget and 

timeline, which will yield higher returns. Adding to this, an accelerated delivery has a 

potential to solve housing shortages. 

3.3.2. Construction 

Once the zoning plan has been approved and all permissions granted, e.g. necessary 

building permits, the project can move forward into the construction period. The 

construction period is, as highlighted in Figure 2, the most time-consuming and costly 

phase of the development process. This is derived from multiple reasons. Firstly, it is 

still very labor-intensive and requires a large organization lead by an effective project 

management. Secondly, it requires large quantities of expensive raw materials which in 

turn creates a great need of logistics surrounding the project site. Technological 

innovations addressing these topics have a great potential to increase development 

returns and efficiency. 

Prior to the construction initiation, a contractor is procured unless the developer 

possesses this competence and capacity internally in the organization. Based on the 

architectural and constructor drawings that was produced in the previous phase, an 

agreement can be entered with a contractor at either a variable or fixed price. This 

agreement will specify in detail the standard of the property, the type of construction 

method, what technology to install into the building, which materials to use and the 

required organization to deliver a turn-key project within the agreed upon timetable and 

cost.  

The details of the agreement between the developer and the contractor will determine 

the energy efficiency of the building and what level of sustainable building that is 

erected. Which technology that is installed and what building materials to use will 

significantly impact the environmental footprint of the building during its lifetime. The 

life cycle cost of real estate has been increasingly discussed in the real estate community 

from a valuation perspective as some sustainable investments have a longer pay-back 

period than others but improves the daily operations of the buildings as the energy 

consumption can be lowered. This topic in particular is gaining momentum when the 

common misbelief that it is not financially justifiable to develop sustainable buildings is 
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continuously being challenged, and slowly erased. Technological innovations are the 

primary source enabling this progress, where new methods of constructing and 

recycling materials is increasingly integrated into the construction process. The Nordics 

is leading this development within the industry, where a project called Resource Rows 

was developed in 2018 in Copenhagen, Denmark, using upcycled materials from 

abandoned homes. Moreover, an additional project in close vicinity to Resource Rows 

will be the first global project to address all of the UN’s Sustainable Development 

Goals (NREP). 

New methods of constructing, such as modular construction where the modules are 

constructed in a factory off-site and assembled on-site, and technological innovations 

will continue to change how real estate is developed and is gaining pace. This will have 

a significant impact on the carbon footprint during the buildings’ lifecycle, the project 

returns and timetable. This evolution is, though thoroughly discussed, still in its infancy. 

By adopting new technology, developers have a notable opportunity to create 

competitive edge towards their peers as the budget can be significantly lowered and the 

returns increased. 

3.3.3. Operations 

The development process is finalized when the construction of the building is finished 

and the property, after customary inspections are conducted and the associated 

approvals obtained, can be handed over to the end-users or asset management 

organization. There is a limitation in how much a standing asset can be refurbished and 

improved without large capital expenditures, and the major gains is often derived from 

the earlier development phases, even if an effective asset management can find ways to 

utilize a property better than an ineffective. However, the asset management is a crucial 

part in keeping efficiency high and depreciation low over time as they are the ones that 

should execute on the technology that has been installed to achieve the intended 

efficiency. 
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4. Methodology 

This chapter presents the methodology of the research. The chosen methodology is 

deemed as most suitable and accurate to research this specific topic, and ultimately 

enables answering the initially defined research question. The research questions are 

repeated below. 

Primary research question: “How can an organization operating in a conservative 

industry effectively implement disruptive technology?” 

Sub-research question: “Why is real estate development lagging the technological 

curve?” 

4.1. Research approach 

There are two main philosophies of scientific research, being positivism and 

hermeneutics. The former is more associated with natural science as it takes on the 

perspective that valid knowledge is derived from logical and mathematical treatments as 

well as reports of sensory experience (Anderson, 1979). By nature, there is a strong 

requirement of empirical evidence to validate knowledge, based on multiple studies. 

Validity is then derived from the convergence of results between a specific study that is 

conducted again and again (Bryman, 2004). Positivism is therefore mostly suited for 

studies conducted with a quantitative approach, where multiple tests are performed 

following a standardized scheme with little, or preferably no, deviations. 

The latter, hermeneutics, is primarily used within social sciences and is mainly based on 

interpretations. Social science studies are considered qualitative and based on subjective 

and individual interpretations and behaviors when exposed to different situations. This 

study is more of a qualitative nature given the limited time and research subjects. 

This study aims at researching the level of technology adoption within an industry that 

for long has resisted digitization and the implementation of disruptive technologies in 

their operative environment. The topic of technology adoption is widely researched and 

a search on articles relating to the topic, published between 2000-2019 on Web of 

Science, generates matches exceeding 34,000 results. However, the real estate industry 

is not identified among the top 100 industries with the most matched articles. In fact, 
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only 30 articles during the period can be found on “technology adoption” and “real 

estate”. This underpins the notion that the topic is under-researched, if not completely 

overlooked, which may in part be explained by its traditional approach in its operations. 

Thereby, a gap in the existing literature is identified as there exists close to zero 

previous studies covering the topic. 

The topic of technology adoption is broad and is altering depending on the context in 

which it is researched. This calls for a qualitative approach as it is considered 

appropriate when the research calls for a high degree of knowledge. This research has 

been conducted through a case study as to ensure that detailed and comprehensive data 

is collected. Yet again, as discussed briefly in Chapter 1.4, the validity of the research 

may be subject to questioning as it will not be possible to achieve a statistical 

generalization due to the limited selection of interviews and observations possible to 

obtain from studying a single organization with a limited time-frame (Blomkvist & 

Hallin, 2015). 

4.2. Data collection 

The empirical data obtained in this research is primarily attributable to two sources. 

Firstly, semi-structured interviews have been conducted with multiple employees from 

the Case company with both direct and in-direct exposure to the implemented service. 

Semi-structured interviews were also conducted with people outside of the organization 

but operating within the industry to gain further knowledge about the development 

process, its various phases and methods. For discretionary purposes for the Case 

company, these were conducted in a more general way about disruption within the 

industry and the perceived usefulness of technological innovations. Secondly, data was 

also obtained from close observations from actual implementation of the service 

performed by employees of the Case company as well as the author of the study. 

4.2.1.Semi-structured interviews 

As the interviews conducted was constructed in a semi-structured manner, the guiding 

themes of the interviews were prepared before-hand but developed naturally during the 

interview depending on the answers given by the interviewee and data collected. Prior 

to gaining any exposure of the service, semi-structured interviews were conducted with 
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the purpose of exploring the general attitude towards new solutions claiming to disrupt 

and revolutionize the industry. These interviews also guided what different levels of 

expectations could be identified among the employees prior to gaining exposure to the 

new service.  

Interviews were conducted throughout the research period with employees working 

closely with the service. The number of employees in direct exposure to the service was 

limited, which had a limiting impact on the insights gathered and what conclusions 

could be drawn. The interviewed employees are presented in Table 1, showing a total of 

five employees being interviewed in a total of 10 sessions. All interviewees have been 

assigned a code name, but for discretionary purposes, names and titles has been 

excluded. 

Employee code name   Date          Length of interview 

     
E1 

 
15-02-2019 

 
30 minutes 

E2 
 

15-02-2019 
 

40 minutes 

E3 
 

18-02-2019 
 

30 minutes 

E4 
 

25-02-2019 
 

30 minutes 

E5 
 

25-02-2019 
 

40 minutes 

E1 
 

11-03-2019 
 

30 minutes 

E2 
 

28-03-2019 
 

30 minutes 

E3 
 

14-03-2019 
 

40 minutes 

E4 
 

29-03-2019 
 

30 minutes 

E5 
 

07-03-2019 
 

30 minutes 

Table 1: Internal employee interviews 

People outside the company operating in the real estate industry were interviewed in 

order to obtain data on disruption and technology adoption within the industry. The 

external interviewees did not gain any knowledge of the service being implemented 

within the Case company for discretionary purposes, and the subjects of the interview 

were kept on a general level. The interview objects are presented in Table 2 and operate 

in different areas within real estate development.  
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External code name   Date   Length of interview 

     
ES1 

 
25-03-2019 

 
40 minutes 

ES2 
 

26-03-2019 
 

40 minutes 

Table 2: External professional interviews 

The conversations were transcribed during and after the interview session, with 

transcripts being circulated to the interviewee to avoid misinterpretations and important 

concepts and details being discussed. This approach mitigated the risk of 

misunderstanding the subject and gave the author the opportunity to complement the 

material after the sessions was completed. The interviews were finally documented in 

the thesis. 

4.2.2.Observations from service implementation 

The second source of data was observations from the implementation of the service. 

Observations from actual implementation provided useful data on the characteristics of 

the service, including perceived and actual ease of use, accuracy in modelling and 

ability to deliver on its promises. A logbook was kept for each session when interacting 

with the product to ensure that progress, characteristics and questions surrounding the 

service was carefully documented. Each session is presented in Table 3, showcasing a 

total of eight sessions.  

 

 

 

 

 

 

 

 

 

Session code name Project   Length of session 

     
S1 

 
A 

 
60 minutes 

S2 
 

A 
 

40 minutes 

S3 
 

A 
 

35 minutes 

S4 
 

B 
 

75 minutes 

S5 
 

B 
 

30 minutes 

S6 
 

A 
 

40 minutes 

S7 
 

B 
 

40 minutes 

S8 
 

C 
 

90 minutes 

Table 3: Implementation sessions 
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Due to the early stage in the products lifecycle, several features were adjusted and 

added during the course of the observed period, and sessions were sometimes followed 

by a dialogue with the service providers as to discuss the service and iteratively enhance 

the customer experience.  

4.3. Research ethics 

Social science research is often conducted through qualitative methods, which may 

include data collection through numerous interviews, observations and similar methods 

that in its nature is attained from people. As such, ethical aspects must be considered. 

For this research to comply with ethical requirements of the Swedish Research Council, 

all interviewees will remain anonymous. Furthermore, the subjects have all agreed to be 

part of the thesis and given their consent to be included, and referred to, in this study. 

4.4. Research quality 

The following chapter addresses the pillars of research quality, being reliability, validity 

and generalizability. These must all be considered when analyzing the findings of the 

research.  

4.4.1.Reliability 

Reliability is defined as the extent to which results are consistent over time and an 

accurate representation of the total population under study when a study is reproduced 

using a similar methodology (Joppe, 2000). This indicate that the results generated in a 

specific study should be of equivalent results to those results retrieved from previous 

studies utilizing the same methodology with the same conditions. It also means that 

high reliability is derived from results being stable over time (Bryman, 2012). 

To achieve reliability within this study, it has been important to maintain an objective 

perspective throughout the conducted research and interviews. It may be difficult to 

achieve a high reliability within qualitative research as one cannot guarantee that the 

same results would be obtained when conducting a similar study at a later time, if the 

subjects has gained additional knowledge that was not available at the time of the study. 

Moreover, the interviewees have different roles within real estate development and 

specific questions were asked relating to their area of expertise in order to obtain the 
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most fruitful answers but yields difficulties for comparison. This may lead to decreased 

reliability. To ensure reliability within the study, the topics of the interviews have been 

the same regardless of the interviewee, and multiple questions have been asked to all 

interviewees to ensure objectiveness. 

4.4.2.Validity 

Validity is defined as being able to truly measure what the research intended to study, 

and how truthful the actual results are (Joppe, 2000). The methodology, being both 

interviews and observations, was conducted with experts within their fields of work. 

The questions asked during the interview process had the sole purpose of generating 

insights to the research area. By conducting the research through a case study, the 

appropriate and relevant context was obtained. By extending the case study to include 

multiple case companies, a higher validity could have been achieved. 

4.4.3.Generalizability 

Generalizability is defined as the extent to which research findings can be extended to 

other cases or settings (Collis & Hussey, 2014). This is also referred to as external 

validity (Bryman, 2012). As previously discussed in Chapter 1, true generalizability 

cannot be achieved by conducting the research with a single case company. Instead, by 

utilizing a carefully documented and thoroughly described methodology, an analytical 

generalizability can be achieved. This is defined as, from a reader’s perspective, being 

able to understand the study and easily reproduce and apply the case study in a similar 

environment (Blomkvist & Hallin, 2015). The methodology and structure of the 

research has been clearly defined and described in detail throughout Chapter 4 and 

increase generalizability in terms of enabling reproduction of the study. 

4.5. Research process 

4.5.1. Data collection 

The research process was two-folded. It was initiated by a pre-study with the aim of 

mapping the development process, its various phases and how costs and time is 

allocated between each phase. Semi-structured interviews were held during the course 

of the research with employees of the Case company and other people within the real 
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estate industry. These interviews helped guide the study and assisted in formulating, and 

later on modifying, the research question. This can be referred to an inductive research 

approach (Bryman, 2012). 

The pre-study concluded that the sub-process that is the scope of this study is part of the 

planning and pre-construction phase and outsourced from the real estate developer to an 

external consultant as of today, which in turn engages various external parties to receive 

input that sets the boundaries for what is considered to be a viable and feasible real 

estate product to develop. The service that have been the focus of this study does not 

aim to replace the role of the advisor, but rather increase the internal understanding and 

knowledge at the developer side within this phase of the development process. This may 

in turn generate an increase in precision when specifying building requirements to the 

advisor, which has the potential to quicken activities conducted in an early planning 

stage and reduce the total development timeline and thereby its associated costs. The 

case study was a well-suited format to investigate if the implementation of the 

innovative service, utilizing AI, achieved its intended purpose and increased the 

efficiency in an early planning phase of real estate development. 

Semi-structured interviews were continuously held with those employees that engaged 

in the service implementation. These were initially of an explorative nature to 

investigate the level of expectation, if there was any resistance within the organization 

to changing the working process and the general attitude towards the service. The 

interviews later focused more in-depth on the design, ease of use and perceived benefits 

of the service in accordance with the proposed framework. 

4.5.2. Analysis 

The collected responses from the conducted interviews were grouped into themes to 

identify convergence and touch points between respondents. The selected themes were 

kept few to counteract sprawl and further complicate the analysis process. There was a 

consensus amongst respondents relating to the slowness of technology adoption and 

acceptance in the industry, and the selected and identified themes all related to this topic 

and are highlighted below. 

1. Underlying cause(s) to technology adoption lag  
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2. Expressions of technology resistance in the industry 

3. Identified areas and technologies where technology adoption would 

considerably improve productivity and accuracy of analysis and benefit the 

industry as a whole 

4. Perceived challenges caused by technology adoption resistance 

5. Future potential of adopting new technologies within real estate development 

The identified themes enabled confirmation of the hypothesis of the underlying causes 

to the industrial issue. Furthermore, it became clear that there are specific sub-

processes, identified by multiple respondents, within real estate development that need 

to face disruption going forward to improve the industrial productivity. The grouping 

into themes also made it possible to identify external and organizationally internal 

causes to, and challenges with, technology resistance. 
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5. Research findings 

The following chapter describes the findings attained in the interviews with employees 

and professionals within the industry in regard to expectancy, innovation as well as 

technology adoption and the real estate development process. Furthermore, it presents 

the findings retrieved from engaging with and implementing the service as to determine 

its relative advantage, ease of use and other characteristics described in Chapter 3. 

5.1. Innovation and technology adoption within real 

estate development 

Among the respondents, there seem to be a consensus that the industry is lagging in 

adopting new technology. There is a common understanding that assets and processes 

are managed on spreadsheets, mainly because it works and is an easily comprehendible 

tool for visualization both to external and internal parties (E4). This confirms the study 

conducted by Altus Group in 2015, where approximately a third of the commercial real 

estate value is estimated to still be managed on spreadsheets. Meanwhile, there is no 

urgent need of digitization, at least not within the investment process including 

activities such as underwriting, valuation and cash flow analysis (ES2). This entails that 

the need for adopting new technology and innovations may vary to a large extent 

depending on the work area and position you are in. The asset management of real 

estate has adopted innovative services to a larger extent than surrounding functions, as 

to enable the use of Big Data and IoT within asset optimization (E1). This study focuses 

on the development process and as such, no further comparison between development 

and asset management will be made. 

While respondents agree that the investment and development activities are lagging the 

technological curve in regard to modern tools, it does not seem to present an obstacle 

for doing business (ES2, E1, E2).  

“The industry is conservative, and the preference is to follow already known routes”. 

Rather, professionals consider that the process is not complex enough to require highly 

technological tools (ES2). Spreadsheets are easy to use, and most organizations have 

built complex models further limiting manual adjustments as to reduce the risk of 
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human error. This may generate a lock-in effect for transitioning into other systems 

(E2). The respondents also agree that the versatility of spreadsheets is unheard of in 

competing systems (ES2, ES1, E4, E2). One respondent question why one should 

engage in multiple so-called “modern systems” when the preferred outcome can be 

achieved through utilizing a single and already well-established and proven approach 

(ES1). This can be summarized into the following statements by (ES2) and (E3). 

“Innovative solutions are more of a nice-to-have than need-to-have issue in most real 

estate firms.” 

 “In my former company, they were very pro new technology but when it came down to 

implementation usually the known way of working was preferred. The industry as a 

whole is pretty slow in terms of improving efficiency.” 

Another issue that is addressed by multiple interviewees is the locality of real estate 

markets and division of responsibilities within the value chain (E3, ES1). Real estate 

development is a capital-intensive business, and it does not make sense to fully integrate 

the value chain into one organization if the objective is to create a sustainable, 

competitive and profitable company (E3), says the respondent with the longest prior 

experience within development processes.  

“The industry is fragmented, and one actor does not typically control the whole value 

chain, and improvements can then only partially be developed.” 

At the same time, capital markets are getting more global and vertical integration will 

likely be key for creating competitive edge (E3). In regard to where new solutions and 

technology have a potential to change the work flows and improve the productivity, the 

planning phase of the development process is identified by several respondents as a 

target area for future improvement (ES2, E2, ES1, E3).  

“The design phase since the most hours are spent there.” 

“Shorten the planning phase and thereby making the entire project more effective. Cost-

cutting by spending less capital on expensive consultants.” 

As of today, this requires manual input from multiple external consultants and advisors 

conducting technical and environmental surveys as well as advanced calculations to 
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ensure that a proposed development complies with building regulations. This process of 

working is customary within the industry as the consultants are considered to be experts 

within their respective fields and possess capabilities and know-how that developers do 

not have themselves internally within their organizations. It is also a way to disclaim 

responsibility from incorrect analyzes, which can be discovered in a later phase of the 

project (E1). However, no one seems to have questioned whether it makes sense to not 

acquire parts of this knowledge and capacity to reduce both the timetable of the 

planning phase and the associated costs (ES1). By improving the efficiency in the 

planning phase, the total development timeline has a potential to be reduced and less 

capital spent on external consultants. Most time are spent in the design phase (planning 

and pre-construction) (E3). Improving this phase in particular by introducing innovative 

technologies such as BIM (Building information modeling) and robotics will likely be a 

successful route to pursue to increase efficiency within the planning and design phase 

(E3). 

“BIM and robotics could improve the efficiency in the design and production process a 

lot. Some developers are doing more of vertical integration of the whole value chain; 

that is the future, in my opinion, if you want to enable the full potential of new 

technology.” 

The planning phase of the development process seems easier to address than the 

construction phase. The construction phase is, by some, considered to be more a matter 

of timing and resource planning, as it is very labor intensive and thinly marginalized 

compared to the pre-construction phase (ES1, E3).  

“An incorrectly estimated construction timeline is a common cause for cost overruns.” 

The respondents also note that topics relating to new methods of constructing by 

utilizing, for example, robotics, modular construction and new construction materials 

are concrete measures of adopting innovative technology and all have potential to 

significantly reduce the total development cost. This would primarily change the 

contractors working processes, but as their margins are thin they become risk averse and 

tend to resolve to known processes and procedures (E3).  



42 

 

“Real estate contractors have small margins and are therefore very risk aware and will 

therefore usually fall into the known processes and procedures.” 

5.2. Service implementation 

Prior to the first experience with the new service and an initiating workshop with the 

supplying company, a discussion forum including all employees that would engage with 

the service was opened to ventilate the expectation levels. Based on the supplied 

information and background material, it stood clear that the service could provide useful 

data and smoothen operations within the planning phase of development projects. 

The employee with the longest development experience had a positive, but somewhat 

skeptical approach, indicating that he had previously engaged in solutions claiming to 

disrupt the industry but failed to account for vital parameters (E3). Previously, he had 

experienced that organizations are in general pro-technology but resolve to known 

processes when it comes down to implementation (E3).  

“I would say that the general view on technology is that it hasn’t always been perceived 

as positive. A lot of people within the industry has a very conservative mind-set, 

identifying and highlighting the type of problems and situations that cannot be solved by 

technology.” 

As a consequence, the industry is slow in adopting innovations and improving 

efficiency. As this service would add additional work processes without replacing any, 

there was a consensus that ease of use and a user-friendly interface was key for adopting 

the new technology (E2, E4, E3, E5). A perceived complexity would severely reduce 

the chance of adopting the service if it did not present a significant competitive 

advantage compared to existing processes (E4). 

It quickly became apparent that there was a need for third party data being supplied and 

downloaded into the system for each new project in order for the Case company to 

enable its full potential (S1). This was not included in, or supplied by, the system 

owners, which created additional working processes for the employees engaging with 

the service. Moreover, the third-party data provider typically had a one to two-week 

delivery time, further creating difficulties in being agile (S1, S4). This timeline was 

equivalent to the timeline required from external advisors who have traditionally been 
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engaged for this early development phase, and their know-how and analytical skills in 

determining the most viable solution was far better than the internal knowledge 

possessed by employees within the Case company as this particular area was not their 

core business (S3). 

As all required third-party data was provided and integrated in the system, the 

configuration phase was initiated where the user went through each step and inserted 

manual input to account for building specifications including, but not limited to, height, 

buildable area, shaping and design, surrounding environment and building geometries 

(S1). This was, for all new project sites, a time-consuming but vital process in order to 

generate property proposals that complied with ground conditions and in line with 

zoning plan restrictions. As the manual inputs was dependent on a certain level of 

previous experience and competence, it became apparent that the employees in many 

cases lacked the basic knowledge to distinguish a practically viable solution from a 

proposal that would not be developed in reality (S3, E2). Previously, when the external 

consultants responsible for this phase of the development presented a project, it was 

conventional that all presented solutions had taken into account both market practice 

and regulations. As such, this was never questioned. This meant that there was a need 

for additional practical guidance and knowledge-creation before utilizing the new tool 

to develop viable solutions (S4).  

Once the configuration was set up, several proposals based on the manual input was 

generated where the user was able to analyze each proposal individually as well as 

compare it to other proposals to determine the optimal project based on different 

variables (S2, S3, S4, S5). The AI engine behind the service made all required 

calculations for the user to optimize the solutions based on a desired weighting of 

multiple parameters (S1). The user interface made it possible for the user to easily go 

through and analyze a 3D-model and investigate the output on specific reference points 

in the proposal. The generated results and proposals were in line with the initial 

expectations from the Case company (E1, E2, E3, E4, E5, S4, S7). The interface had a 

user-friendly visualization tool that could be utilized to showcase a proposal for others 

in an effective manner and iteratively develop and enhance the model based on 

individual preferences. This could be utilized to analyze and discuss how a generated 
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proposal compared to others quickly, and thereby reject proposals that did not match the 

preferences of the users. 

The actual outcome and results generated by the service was appreciated by users but 

was mainly considered to be useful in other ways than was intended by the service 

providers due to several reasons (S8). This goes hand-in-hand with findings from a 

previous study on implementation of BIM, highlighting the need for stakeholder 

alignment to realize agreed expectations in the final product (Tulenheimo, 2015). In 

many cases customers showcase an unawareness on what they want, which creates a 

difficulty in developing services that fits their needs (Tulenheimo, 2015). Firstly, it 

failed to comply, in its current stage, with all local regulations (S5, S6). However, this 

functionality could be expected as it was still in beta-testing on the Swedish market. 

Moreover, it was far more time-consuming than initially expected, which created a 

certain disadvantage compared to the existing process as the total lead time was 

equivalent in both cases. However, the conventional method of conducting business 

came with a quality assurance from the professional external consultants that could not 

be provided by the service (S8). The Case company identified several new areas of use 

for the service that was not in line with the initial expectations but deemed as creating 

competitive advantages towards industry peers (S8). Both users within the Case 

company and external consultants believed that once the service could cure its child 

diseases, improve its user-interface, adhere to market practice as well as regulations and 

provide third-party access instantly, it would create considerable edge for organizations 

utilizing the technology with its original purpose in mind and in areas that was not 

identified initially.  
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6. Analysis and Discussion 

The following chapter analyzes the findings retrieved from interviews and service 

sessions with literature and theory in mind. This analysis lays the foundation to the 

formulation of an adequate response to the initially defined research question. 

6.1. Theoretical analysis 

6.1.1. Relative advantages 

The interviews and service sessions concluded that the new technology, in its current 

form, lacked desired functionalities that was considered to be vital by the adopters to 

utilize the service fully. This created an uncertainty whether the technology would be 

useful for the Case company, and also raised questions regarding the quality of the 

output. As the planning and pre-construction phase of a development project is time-

consuming and vital in ensuring a high-quality product and a continued smooth and 

painless project process without cost overruns, the adopters seemed to prefer the 

incorporated and traditional approach and methods prior to utilizing the new 

technology. In that sense, there was consensus amongst the adopters that the technology 

displayed a poor, if any, relative advantage to conventional methods and processes. 

Errors and mistakes in this early phase have proven to be costly down the line in a 

project when the product is subject to change and re-design. It can be argued that the 

adopting group displayed skepticism on whether the technology would improve 

performance or add value to the existing process. 

6.1.2. Complexity and Compatibility 

When engaging with the technology, it became apparent that while users had a high 

degree of knowledge regarding analyzing the outcome and giving valuable insights 

relating to this, complications arose within the configuration phase where manual input 

was required. The technology displayed some compatibility with previous experiences 

of the users, but the functionalities was considered to be overly complex, which slowed 

down the incentive for continued use. This notion was very much in line with responses 

relating to previous experience of adopting new technologies gathered during the initial 

interviews when expectations was discussed. Most users perceived that the technology 
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was associated with a high level of complexity and complained about a low ease of use 

as there was a difference between the actual and desired functionalities. The perceived 

complexity created a vacuum of implementation, which seemed to negatively impact the 

rate of adoption. This indicate that the employees may perceive that this stage of the 

planning phase, which lies outside their core business, is less complex than it really is. 

Further analysis should investigate whether there is an underestimation amongst 

professionals about the importance of the external consultants and the value they add in 

a project. The technology failed to demonstrate a user-friendly interface, which made it 

difficult for users to navigate in the implementation environment, and hence, decreased 

the will for continued use. The effort expectancy has proven to show high significance 

in the beginning when interacting with an innovation (Venkatesh et al., 2003), and since 

there was an alignment amongst the users of the perceived complexity, the Case 

company lacked an early adopter that could help decrease the perceived effort within 

the group. The findings in Chapter 5 concluded that the overall outcomes that the 

technology generated was of a value-adding nature for the Case company, if not in the 

sense that it was originally intentioned. Despite this, the adoption rate was slow due to 

lack of compatibility and an overly perceived complexity. This reinforces the notion 

that compatibility and compliance with previous experience and values is vital in 

adopting an innovation or technology as functionality is not the sole determinant of the 

adoption rate. An explanation may be that innovative technologies and new routines 

could be overwhelming for some people when this technology significantly alters the 

conventional working methods. For a successful implementation, it is recommendable 

to form a test group consisting of individuals that are pro-change and eager to 

implement new methods that display a potential to gain relative advantage (Tulenheimo, 

2015). 

6.1.3. Trialability and Facilitating conditions 

The set-up that was agreed between the Case company and technology provider enabled 

a fruitful collaboration between the parties as the users gained unlimited access to the 

technology. It should be highlighted that this is not the case for a regular subscription of 

the service. In doing so, the provider ensured a high trialability for the technology 

which seemed to increase the probability as well as rate of adoption to a large extent 

within the Case company. In return, the provider gained regular feedback which served 
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as basis for quick and continuous improvement of the technology. It can be argued that 

the importance of a high trialability was significant in this particular case, as there was a 

lack of sufficient previous references for the Case company to base their adoption 

decision on. When a technology has already proven its potential, the significance of 

trialability gradually decreases (Lin & Chen, 2012). Relating to this area, the high 

trialability enabled that the technical infrastructure was in place to facilitate the use of 

the technology, which according to UTAUT should facilitate the rate of adoption 

(Venkatesh et al., 2013).  

The collaborative nature of the agreement between the Case company and the provider 

enabled quick and available assistance for the users and enhanced the adoption process. 

Furthermore, both the Case company and the technology provider became closely 

interconnected as the Case company provided regular feedback. Through this 

collaboration, both parties worked towards the same goal, i.e. developing a service 

containing the functionalities that the practitioners desired the most, displayed in a user-

friendly environment. The facilitating conditions was therefore in place for both 

organizations, as the Case company also helped the developer to design a service that 

the Case company in turn would pay for. 

6.1.4. Observability 

The output and visualization tool of the technology proved to be its greatest advantage. 

If the required manual input was perceived as excessively complex, the output 

showcased the opposite. The tool was easy to operate and was able to quickly navigate 

from a helicopter perspective, comparing proposals based to multiple variables to each 

other, to analyzing each project on a high level of detail. Consequently, the technology 

was perceived to be of a more value-adding nature to the surrounding organization, who 

lacked experience of the long lead times, the technology’s inability to handle market 

practice and regulations and also the complex manual input that was required. The 

observability was therefore skewed, as the surrounding organization only witnessed the 

benefits of the visualization tool, without knowing if the results that was showcased 

were accurate and practically feasible. 

The high level of observability gave birth to the idea of alternative areas of use for the 

technology, where less emphasis would be put on the manual input to ensure absolute 
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accuracy and precision in generated proposals. Instead, the technology could rather be 

used in very early planning stages of a project to quickly elaborate on alternative 

solutions. This could be done both internally and with external counterparties with a 

sales perspective in mind, with the reservation that the final project would be subject to 

major changes. The Case company displayed a high level of creativity and adaptability 

on adopting technology by focusing on the benefits of the technology instead of its 

shortcomings. This induced a product development where the supplier realized the 

importance of adapting the offer and complexity behind the functionalities depending 

on the customer, generating an additional revenue stream. 

The newly proposed area of use resumed the issue of relative advantages. With its 

original purpose, the technology was considered inferior in relation to conventional 

methods. By utilizing the technology in an innovative approach, the technology seemed 

to display significant relative advantages compared to its preceding methods, if it was 

possible to adapt the service to fit its alternative and newly proposed use. 

6.2. Addressing the research question 

Sub-research question: “Why is real estate development lagging the technological 

curve?” 

The findings from the interviews suggest that professionals have a somewhat negative 

experience with previous implementation of technological innovations. This can, in 

part, be attributable to a misalignment between suppliers and users in developing the 

right services, which impacts the rate of adoption negatively. Multiple professionals 

also claim that the real estate development industry, contrary to industrial counterparts, 

has not been exposed to a sufficiently great external threat of industrial disruption to 

fundamentally change (E3, SE1). Following the financial crisis in 2008, where global 

markets has been characterized by a low interest rate environment and quantitative 

expansion programs by the major central banks, real estate as an asset class has been 

booming globally, and its investors has been handsomely rewarded (IMF, 2018). As 

professionals interviewed in this research point out, this may, in part, explain the low 

sense of urgency of changing and developing the industry fundamentals and its 

processes. If a significant share of the market benefits from the structural tailwind that 

permeates the industry by increasing their margins, there are few incentives to change. 
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As a respondent pointed out, new technology is “more of a nice-to-have than a must-

have”, a quote that is rather explanatory of the current environment. However, it is easy 

to become speed-blinded, and the companies that are well prepared when a downturn 

hits the market will most likely be the ones to thrive. 

Adding to this, the real estate industry is resource intensive, where significant capital 

investments are required to enable projects. This creates natural barriers of entry for 

disruptors of the industry, if they lack the appropriate financial backing. However, it 

could be argued that ideas and innovations that prove to be prominent in acquiring a 

share of the growing market should not experience problems in raising capital to finance 

their business development. 

In addition, a third explanation to the industry’s slowness to adopt technological 

innovations may be attributable to the locality of markets and the wide variety in 

regulations. This calls for a high degree of customization for those market entrants that 

want to achieve scale in their operations. This reason may also add to the low value 

chain integration that one of the respondents addressed, with very few global actors 

operating in multiple parts of the value chain. This may explain a certain lack of 

transparency between the different parts of the value chain. This complicates the 

creation of developing service and product offerings that display the functionalities 

desired by potential customers. 

Research question: “How can an organization operating in a conservative industry 

effectively implement disruptive technology?” 

The initially defined research question implies that there might exist a deficit of the 

adequate organizational tools for organizations to effectively adapt and implement new 

technology within organizations operating in conservative industries. The answer to the 

sub-research question suggests that there are several potential explanations as to why 

the industry is lagging the technological curve, which in turn may have consequences 

on the individual organizations operating in the industry. Based on the findings and 

theoretical analysis, the absence of technology adoption is to a large extent attributable 

to external sources outside the company, which may indicate a certain organizational 

resistance. However, when interviewing the employees and participating in service 

implementation sessions, all subjects show a high willingness to adopt the technology 
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despite previous negative experiences. Previous research covering organizational 

resistance have adequately claimed that this may be a significant determinant of 

adopting new technology, and this could very well be the case also within real estate 

development, although not experienced in the Case company of this specific case study. 

Future research should investigate if the organizational structure and background of the 

employees impact the technology acceptance. The Case company displayed a high 

willingness to adopt new processes and its employees were pro-technology, which in 

part could be attributable to the age composition, as a clear majority of the employees 

engaged in the technology implementation belongs to the millennial community. 

However, as the case study was performed in one setting with one group instead of 

multiple settings with multiple groups consisting of different age composition, this 

cannot be verified. It should be stressed that there was no evidence that the age 

composition was a significant determinant of the proactive spirit towards new 

technology within the studied group, but rather the previous experience of the adopters. 

As organizational resistance was non-existent in the case study, it is reasonable to 

believe that organizations that are in the process of implementing new technology 

should ensure that the user group consists of people with the appropriate past 

experiences and competences. They might showcase a higher willingness to change 

their conventional working methods if it displays some relative advantages to its 

predecessors. 

The high observability that the service displayed was a key determinant of getting the 

organization onboard. It gave birth to alternative areas of use for the technology, which 

was identified collaboratively by employees engaging with the service as well as 

outside the user group. This suggests that feedback sessions involving additional people 

beyond those implementing a service might facilitate the technology adoption. Regular 

sessions with the purpose of gaining both internal and external insights may be a 

significant determinant in increasing the probability of adopting new technology. This 

was not conducted on purpose by the Case company, but employees within the user 

group held informal sessions to gain valuable insights with new perspectives. Arguably, 

this should be extended to formal forums as it was a significant determinant in this 

specific case study. 
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The lack of compatibility with previous experience proved to be a hurdle to engaging 

with the service. This compatibility issue was identified as the implementation 

progressed and the user group gained insights on the functionalities of the technology. 

This could in part be explained by the disruptive nature of the technology, where it was 

difficult for the Case company to, in detail, specify in advance what previous experience 

was required from the adopters. To achieve an effective implementation of innovative 

technology, it may be beneficial for organizations to conduct an analysis prior to 

engaging with the technology in order to identify the adequate competence required to 

participate in the user group. The conclusions and response to the research question is 

summarized in the following three points. 

1. Prior to implementing new technology, carefully analyze what previous 

experience is needed from users to enable a successful technology adoption. 

2. When facing new technology, an organization should carefully reflect on the 

knowledge composition of the adopting group. This may ensure that the 

adopting group are equipped with the appropriate capacity and competence, as 

it may significantly impact the technology adoption rate and lower the risk of 

organizational resistance towards the implementation. 

3. When implementing new technology, establish formal forums acting as feedback 

loops including employees with both direct and indirect access and exposure to 

the technology to ensure that multiple perspectives are accounted for. 
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7. Concluding remarks 

The concluding chapter summarizes the insights gathered from the case study. The final 

section concludes by presenting suggestions for future research on technology adoption 

within real estate development. 

7.1. Thesis conclusions 

The thesis investigates technology adoption within organizations operating within 

conservative industries through a case study at a company operating in private real 

estate development. The thesis aims to identify if there exist clear organizational 

structure deficits when implementing and adopting new technology. The research is 

based on, firstly, interviews from employees when exposed to a new technology and 

secondly, interviews with external professionals within the real estate development 

industry, and thirdly, hands-on exposure from live implementation sessions when 

engaging with the technology in question. The various sources of data allowed the 

author to gain insight on technology adoption within the industry as well as analyze the 

issue from within an organization currently adopting new technology. 

The study concludes that professionals are not sufficiently alarmed by threats of new 

entrants or disruptive technologies that may fundamentally change the industry 

dynamics. Hence, the adoption rate of innovative solutions has lagged compared to 

industrial counterparts. The locality of markets and absence of vertical integration 

within the industry decreases transparency, which complicates the development of 

innovative services and products further. This has historically led to misalignment 

between the offered product functionality and what is desired by the consumers, a 

notion that was reinforced in the case study. The overly complex interface and focus on 

parameters that was considered as non-important to industry professionals complicated 

the technology adoption to the extent that the technology was almost rejected by the 

organization. 

Organizational resistance was not researched in this study but has historically proven to 

complicate technology adoption. Despite not being covered by the research in question, 

it was apparent that the issue of organizational resistance was non-existent within the 
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studied organization. This gave birth to several interesting new research proposals, 

formulated in detail below.  

7.2. Future research 

Organizational resistance is a common explanation to change failure, but it was 

apparent in this specific study that this issue was non-existent. It raises intriguing 

questions on the importance of user group composition when implementing new 

technology, and which abilities that shows significant correlation to successful 

adoption. Future studies should aim to research the rate of adoption within groups of 

different compositions and investigate whether certain characteristics are of varying 

importance depending on the nature of the innovation.  

Moreover, some insights was gathered on the explanation behind the technological lag 

within real estate development, but future research could focus on thoroughly studying 

if the favorable market conditions following the financial debt crisis in 2008 has been a 

significant reason why the real estate development industry has been relatively 

immobile while several large industries have faced fundamental disruption, which, in 

part, also can be attributable to the same crisis. 
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