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Abstract 

The digital reality is within this current moment debated and something that affects people. 
Upcoming years in real estate in general, it will be crucial of developments within the industry 
concerning digital solutions. The processes, business and approaches that have affected an 
industry for a very long time are changing in its foundations. Owning a property or managing 
an object in the coming years in an increasingly digitized world will bring new types of demands 
on organizations that intend to participate in the development. For a long time, digitization 
has existed as a concept seeming exciting and interesting. Smart devices have taken a larger 
part of time through telephones, televisions and likewise. Banking processes have evolved 
through phones and other digital tools to provide new variations of banking services. Airports 
have developed digital check-in services, which mean that you are actually virtually on the 
plane before you arrive at the airport. The development of these banking and tourism services 
changes the market and companies have been able to take part of the market by providing new 
solutions.  

In development and innovation, there is a term used repeatedly, the idea of a “disruptive 
innovation”. More explicitly, a new innovation that destroys the previously functioning market. 
As a concrete example, the previously well-functioning camera - today largely exchanged for 
the digital camera. Or the previously mentioned development of banks and flight processes. It 
has previously been functioning markets, however, these new processes and innovations have 
eliminated earlier working solutions by performing better.   

The study investigates possibilities closer if there are potential "disruptive innovations" in 
facility management and digital key control. The thesis has been focusing on the consequences 
of digital keys by using a model to analyse the impact on work in a future process. The physical 
key is one of the most ancient innovations that have been refined and developed over the 
centuries. With the new digital reality, it may be possible to find a new process that create 
better functions.  
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Sammanfattning 

Kommande år i fastighetsförvaltning i allmänhet kommer det att vara avgörande för 
utvecklingen inom industrin med digitala lösningar. De processer, affärer och tillvägagångssätt 
som har påverkat en bransch under en mycket lång tid är på väg att förändras i grunden. Äga 
en fastighet eller förvalta ett objekt de närmaste åren i en alltmer digitaliserad värld kommer 
att medföra nya typer av krav på organisationer som avser att delta i utvecklingen och vara 
aktuell på marknaden. Under lång tid har digitalisering funnits som ett koncept som synes 
spännande och intressant. Smarta enheter har tagit en större del av tiden via telefoner, tv-
apparater och liknande. Bankprocesser har utvecklats genom telefoner och andra digitala 
verktyg för att ge nya variationer av banktjänster. Flygplatser har utvecklat digitala 
incheckningstjänster, vilket innebär att du faktiskt är på planet innan du kommer till 
flygplatsen. Utvecklingen av dessa bank- och turismtjänster förändrar marknaden och 
företagen har kunnat ta del av marknaden genom att erbjuda nya lösningar. 

Inom utveckling och innovation finns det ett begrepp vilket används återkommande, en idé 
om en ”disruptive innovation”. Mer explicit, att en ny innovation förstör den tidigare 
fungerande marknaden, där det konkreta exemplet är den tidigare väl fungerande kameran 
vilken idag i stor omfattning är utbytt till den digitala kameran. Eller den tidigare nämnda 
utvecklingen av bank och flygprocesser. Det har tidigare varit fungerande marknader, dock har 
nya processer och innovationer slagit ut tidigare fungerande lösningar.  

I det här arbetet har möjligheterna undersökts närmre ifall det går att finna potentiella 
”disruptive innovations” inom fastighetsförvaltning. Den fysiska nyckeln är en utav de mest 
antika innovationerna som genom årtusenden och århundranden har förfinats och 
utvecklats. Med den nya digitala verkligheten kan det vara möjligt att finna en ny process 
vilken fungerar på ett bättre sätt.  
 
 
 
 

  



§Digitalization of Facility Management – Financial Incentives  

Jonathan Hall   

AI206X 

Degree Project in Building and Real Estate Economics  Page 5 

 

Förord 

 

Detta Examensarbete genomfördes under våren 2018 på Kungliga Tekniska Högskolan, KTH, 
inom Civilingenjörsutbildningen i Samhällsbyggnad med inriktning mot Fastigheter och 
Byggande, som är det avslutande momentet på Civilingenjörsutbildningen. 
 
Först och främst skulle jag vilja rikta ett stort, innerligt och varmt tack till Agnieszka Zalejska 
Jonsson, för att innerligt drivit mig framåt med konkreta tips, bra inspel och ett intresse för 
det examensarbetet har kretsat kring. Vidare vill jag även tacka Olli Kytömäki, att hela tiden 
finnas där till hands och komma med bra tips kring mer litteratur, fler vinklar och att även 
finna arbetet som något spännande. De två nämnda har hjälpt en spretig och entusiastisk 
student att hålla fokus mot målet, även om arbetet har sviktat i tempo mellan avstämningarna. 
Båda har i arbetet bidragit på ett mycket värdefullt sätt.  
 
Arbetet har även inneburit mycket arbetet tillsammans med Fastighetsägarna Stockholm samt 
Fastighetsägarna Service. Genom att hela tiden vara tillmötesgående, pushande och 
hjälpsamma har de skapat en vilja att driva arbetet framåt.  
 
Arbetet hade inte heller varit möjligt att genomföra utan min familj som har stöttat mig genom 
våren av arbete, samt civilingenjörsstudierna. Även alla studiekamrater har varit en stor del 
att en slutgiltig produkt av examensarbetet kommer att bli färdigställt.  
 
Med detta examensarbetet är förhoppningen att ett bidrag till den allmänna kunskapen inom 
fastigheten kommer att öka. Att läsaren av det här arbetet kan reflektera och möjligtvis 
inbringa lite kunskap att använda i det vardagliga arbetslivet.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  



§Digitalization of Facility Management – Financial Incentives  

Jonathan Hall   

AI206X 

Degree Project in Building and Real Estate Economics  Page 6 

 

Table of Contents 

Table of Contents ........................................................................................................................................... 6 

1 Introduction ............................................................................................................................................ 7 

1.1 Aim .................................................................................................................................................... 8 

1.2 Work Flow ......................................................................................................................................... 9 

2 Theoretical Framework ........................................................................................................................ 10 

2.1 Innovations ..................................................................................................................................... 10 

2.2 Innovations process ........................................................................................................................ 11 

2.3 Disruptive Innovations .................................................................................................................. 12 

3 Context .................................................................................................................................................. 14 

3.1 Development of Keys ...................................................................................................................... 14 

3.2 Digitalization .................................................................................................................................. 15 

3.3 Applications of Digitalization in Facility Management ................................................................ 16 

3.4 Process Innovations ....................................................................................................................... 17 

3.4.1 Banking: payment process .................................................................................................... 17 

3.4.2 Tourism: Travelling by flight ................................................................................................ 19 

3.4.3 Accessing facilities: Hotels Industry ....................................................................................20 

4 Method .................................................................................................................................................. 21 

4.1 Theory - Context ............................................................................................................................. 21 

4.2 Model .............................................................................................................................................. 22 

4.3 Data Collection ............................................................................................................................... 23 

4.4 Restrictions ..................................................................................................................................... 24 

5 Model .................................................................................................................................................... 25 

6 Results ................................................................................................................................................... 27 

6.1 Example A ....................................................................................................................................... 27 

6.2 Example B ....................................................................................................................................... 28 

6.3 Compilation .................................................................................................................................... 31 

6.4 Possible savings .............................................................................................................................. 32 

7 Discussion ............................................................................................................................................. 33 

7.1 Data Analysis – Data Collection .................................................................................................... 33 

7.2 Results and model .......................................................................................................................... 34 

7.3 Administration Process .................................................................................................................. 34 

7.4 Future Business .............................................................................................................................. 35 

7.4.1 Controlled by external part ................................................................................................... 35 

7.4.2 Controlled by Facility Owners .............................................................................................. 35 

7.4.3 On the Market ........................................................................................................................ 36 

7.5 Conclusions ..................................................................................................................................... 37 

7.6 Future Research ............................................................................................................................. 37 

References .................................................................................................................................................... 38 

 



§Digitalization of Facility Management – Financial Incentives  

Jonathan Hall   

AI206X 

Degree Project in Building and Real Estate Economics  Page 7 

 

1 Introduction 

Today most of the western countries have changed their ordinary life because of digital tools, 
the effects from digitalization when it comes to sharing economy, machines that exchange 
information in real time, and other features have changed the platforms which we rely on 
(Hüther, 2016).  To keep exploring and inventing the built environment should string along 
with the rest of the community.  

To use the profit motive within business, in theory it’s interpreted that it will drive business to 
be done more and more efficiently.  A fully competitive economy, in theory, when there are no 
markets imperfection like externalities, monopolies, information, power imbalance or 
likewise, would create such a setting.  Within theory of economy, it’s commonly discussed that 
this is provided within a free and competitive market. If a firm is to maximise its profits, it 
won’t let resources be drained and washed away. By this, a firm can’t use their resources or 
time in a wasteful manner, explicit, their capability of doing business will go to squandered.  
However, the competitive market itself should minimize profits, since profits is a cost to the 
value chain. Competition is the key tool by which markets overcome the individual firm's profit 
maximization incentive, it provides the need of innovations and stimulates the incentive of 
exploring new ideas. By using the profit as motive, it could in the sense, make small ideas 
mature and develop to innovations.  

Innovation is different from invention, which is an idea or a model for a new improved product 
or process. In an economic sense, an invention becomes an innovation when the improved 
product or process is first introduced to the market, (Rennings, 1999).  Process innovations 
occur when a given amount of output (goods, services) can be produced with less input. 
Product innovations require improvements to existing goods (or services) or the development 
of new goods. Product innovations in machinery in one firm are often process innovations in 
another firm. 

Changes that are technological and damage the established firms are commonly not that 
radically or different from a point of view, most often bits and pieces brought together, 
(Christensen & Bower, 1995), one description of the disruptive innovation.  They do have two 
important attributes; first and foremost, they apply something that customers are not valuing 
in the moment of time. Second, they change the output level and performance at such a speed 
that new technology can later invade the established market. The output and demand have 
been increased, which leads to that the pioneers of the market will later be in advantage. A 
financial incentive to perform better and increase profit could be considered to drive the 
market forward. 

Upcoming years in facility management will be crucial for growth and spread of facilities 
management services (Araszkiewicz, 2017). Innovations based on new business models and 
digitization will be crucial for development. Concerning this, there is a gap in the common 
knowledge how to find define a business model within the narrow and big picture. Interactions 
within the facility management sector could be one of those features changed during the 
ongoing development.  
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Interaction and communication between people and facilities are changing, in the digital 21th 
century.  Since the introduction of smartphones by Steve Jobs in 2007, every industry has 
changed their perception of what the future will hold. In construction management - Building 
Information modelling (BIM) changed the way we construct, smartphones changed the way 
we interact. Though, the built environment is still at the brink of what might be developed, it 
could be a sector were benefits are vast. This study has the aim to evaluate if there are any 
economic incitements for digitalization of properties, especially digitalization of passage 
systems. Further on, the study discusses how digital keys might be functioning in the future.  
The subject is in the current debate actualized by the walkout of the garbage’s mans in 
Stockholm, and their intimated knowledge about keys were one of the more arguments spoken 
about. (Kristian Lönner, 2017). It has an ongoing debate and development by both Apple 
(Tilley & Efrati, 2018) and Swedish ICA & Postnord (ICA & Postnord, 2018)  Digital keys are 
by the market identified to be a future. 

1.1 Aim 

The aim of this thesis is to investigate consequences by introduction of digitalized keys, moving 
from traditional keys and finding financial incentives. Could there be any radical changes by 
new ways of interacting facilities? In the ongoing debate, there is convincing evidence from 
other categories of business that the digitalization of buildings is necessary (Atkin & Bildsten, 
2017).  But could there be any economic benefits to descry or is there just the perception and 
promise of benefits that raise the curiosity.  

Development of services is changing, jobs that are commonly done by humans are dissolving, 
and automatization is visual within daily processes. The prediction is that works normally 
using human resources are being automated or semi-automated, with the perception of service 
levels continuing being the same. Hence this, digitalization could be seen necessary 
(Araszkiewicz, 2017), it provides the possibilities to bring parts together and create new 
processes. By this, the analysis will be if digitalization could be disruptive on the ordinary 
passage system and change facility management services.  

Is it possible to estimate financial gains that make a change from physical key system, and 
instead manage passage and exit into buildings by digital tools? An objective is to compile a 
possible future model for how interaction between facilities and tenants, service providers etc.  
can be managed within a facility management process.  
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1.2 Work Flow 

Theory (sect. 2) This section presents the theories used in the thesis concerning 
innovation, innovation management and disruptive innovation. 

Context (sect. 3) This section presents the parts used to create a broader 
understanding throughout the work, specifically frame the work. It 
provides a background and history of keys, and explanations of 
other industries digitalized.  

Method (sect. 4) This chapter explains how the work has been performed, and it 
describes the process, data collection etc. Certain limitations that 
have been found during work is described.  

Model (sect. 5) This chapter presents ideas collected during earlier sections with a 
suggested model. 

Result (sect. 6) This chapter presents the results collected.    

Discussion (sect. 7) This chapter presents the data with the fundamental research, 
theories and model used throughout the thesis. Reflections on 
constituted ideas and thoughts concerning future development are 
discussed, and possible changes within the model.  

 

Figure 1 – Interaction Flowchart 
Source: Authors Design 
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2 Theoretical Framework 

2.1 Innovations 

Definition of innovations are that they are driven by the ability to see connections between 
different and various opportunity. As easily and well-motivated explained by (Tidd, et al., 
2005), when the tasman bridge collapsed, an entripurneiual spirit - Robert Clifford, was 
running a small ferry company and did see the opportunity occur. Since the bridge wasn’t 
functioning, he could capitalize and make buisness upon the increased demand of ferries. To 
make a gimmic within the company, salesment of drinks were introduced to win market shares 
and have a distiction . The force of creating new innovations or finding a gap could be used 
upon already functioning market. Within the same text, a viable example is companies that are 
using quick and short interactions with their coustomers. By having a close link between the 
manufacturing and stores, companies could easily try new modells, thoughts and likewise, 
without going full public. Exemplified by the company Zara, that strives towards this within 
their own process. They are able to, within a period of 14 days, deploy new clothes on a small 
market just to try it out. If the garment is received positively from the market, they can later 
apply it widely in several stores. 

Innovation could represent the renewal and core process in any organizatsion (Bessant & 
Phillips, 2013). Innovations are, and have reapetingly been indentified as key to companies 
stiving to be actual and have novelty in their offerings. This could be identified on a individual 
level, within the everyday work, but verfied within the bigger picture of national economic 
growth. For example, the UK Department for Business Innovation & Skills see it as ‘the motor 
of the modern economy, turning ideas and knowledge into products and services’ (Bessant & 
Tidd, 2008). Within the same manor, but within organizations, the innovation isn’t an 
automatic mechanism, it’s rather a process that should be developed and use sophisticated and 
analytically.  

Innovation management was theorized by Joseph Schumpeter (1942). The expression 
“creative destruction” concerns the entrepreneurial changes that will develop and maintain 
economic growth even though it will destruct earlier innovations. Because of the barriers 
within monopolies that are being held, radically different innovations need to be put on the 
market with fundamental improvement. Looking at the physical keys commonly used within 
the built environment with rental apartments in Stockholm today, and generally used in 
facilities. This function has been working the same way recent hundred years, physical usage 
of keys can even be found in the ancient Egypt. Keys were then and now being used to create 
boundaries in the everyday life, and are for most users essential and private. Concerning the 
creative destruction, innovations will sooner or later be destructed by new better improved 
technologies.  
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Previous studies of real estate companies have found that their perception of their own 
function were purely management, were the dealing with commercial buildings involved active 
work with the users and tenants (Yderfält & Roxenhall, 2017). Real estate companies have 
mainly been focusing on marketing, by this, merely be concentrating on developing the 
facilities by close discussions together with the users.  There are signs that real estate 
developing into business as existing normal ones, it will be industry like any other, were the 
focus is on customers, markets, employees, production, and ultimately even the brand (Lind & 
Lundström, 2009). Value-creation processes in the real estate business are shifting from pure 
building and construction production to create better and bigger values than before.  

2.2 Innovations process 

Innovation process is the implementation of a new or significantly improved production or 
delivery method (Tidd, et al., 2005). This could be by changes in techniques, equipment and 
software that makes enhancements that shifts the previously done work. An innovation that is 
changing the process could be minor or only a slight improvement – only measured by the 
increased production and services delivered. Through the addition of manufacturing or 
logistical systems, examples were innovations could be just small improvements and similar 
to those already in use. Improvement could enhance the way process works, and by implement 
the innovation, provide better output.  

Innovation occurs when new ideas, objects and practices are created, developed or reinvented 
for the first time. Thus, the implementation and use of an innovation is a critical aspect of its 
definition (Walker, 2014). Given this, researchers have identified models of innovation 
adoption that range from sequential stages, such as initiation, adoption decision and 
implementation, to complex iterative process models were various stages and gates are to be 
concluded. Important to always keep in mind, process innovations affect management and 
organization (Walker, 2014). They change relationship between people, members and affect 
rules, roles, procedures and structures. People that are not used to interact with each other 
might with the new process be forced upon working together. By this, organizational changes 
in processes will conduct introduction of new structures and possibly new management of 
human resources. 

Technological innovations processes are new variations and different in their ongoing and 
most often introduced into an organization’s production system or service operation to render 
its services to users. The drivers of these innovations are, primarily, reduction in delivery time, 
increase in operational flexibility and decreased production costs (Boer & During, 2001), and 
they are typically associated with information, technology and data.  

Innovation process are commonly outsourced by companies. Using external expertise within 
the innovation process helps the companies to be efficent within their core buisness and 
provides a view from a third part (Tidd, et al., 2005). It could develop  parts such as IT-
structures, communication etc. or the core business functions. A small company could treasure 
more from focusing on their core business and processes, and using other innovation delivered 
from a foreign part. Processes developed by an external part could be a way of creating better 
functions within the business. By this; innovation processes could be handled internally or 
externally; and processes could be developed internally or outsourced externally.  
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2.3 Disruptive Innovations 

Disruptive innovations, as first thought of by Joseph Schumpeter, later developed and refined 
by Clayton Christensen to the theory present of today. Disruptive innovations refer to 
innovations that are creating new markets and value networks and could in the process disrupt 
existing businesses models (Christensen & Bower, 1995). The definition concludes that an 
innovation not have to be massive or huge by being disruptive.  

Digital camera was not performing as well compared to the traditional when it was released on 
the market, and price couldn’t be compared either because of the variation. Therefore, the 
development of the digital camera became crucial and eventually made it perform better than 
traditional ones, and by that could be considered disruptive. Hence this, disruptive innovations 
could initially be performing less than competing innovations, meanwhile provide some new 
performance attributes which in the turn makes it prosper in a different market (Vecchiato, 
2016). When the development is ongoing, output of the new technology will displace the former 
technology. As a given example above, digital camera.  

In the text by Gobble (2016), she discusses the theory of disruptive innovations. Explained  
within an example were it could be disruptive and arguing that innovations need to have an 
disruptive effect, and combining the theory in an other part were its concluded not to be 
disruptive in the sense, rather expalined to easily by using the theory . The author critizese the 
fact that buisness managers, reasearchers, thinkers etc. apply the disprutive thought to quickly, 
giving them no tools to examine them in the context of importance within the new tool, new 
approach or concept. Disruptive innovations, as presented by (Christensen & Bower, 1995) is 
analysed by  the author, were another example is screen resolutotion, could it be considrederd 
a disruptive inovations when pixles increase, still ordinary workdays and procedure continues 
in the same way. By definition it could be a disruptive innovation in the sense, but require a 
deeper analysis than used.  

Service of Uber is pinpointed, at first easily explained by being disruptive to the market of taxis. 
Though, it was introduced in an established market were taxis already existed, were prices of 
today have the same kind of services. Though, they changed their overhead costs by combining 
several different sustaining innovations like the gps. Further the author (Gobble, 2016) argues 
that Uber could have been disruptive in the way they changed booking of more explusive cars. 
Earlier it was not easily accessed, the feature of ordering exclusive cars were accesed by thoose 
in favor. This feature was added and changed by introducing specific choices of car preferences 
of the car ordered. That part, could by Gobbles point of view, be a disrutpive innovation.  

Finding disruptive innovations should not be taken easily, though it’s most often done. By 
implemeting the theory it sometimes looks our eyesight on the wrong patterns. Disruptive 
innovations are to be found in various industries and the theory it self helps us understand 
innovations. Since the introduction there have been an ongoing force, and given path to be 
disruptive, as Gobble (2016) writes, a mini-industry of consultants, publications and 
conferances only concerning disruption have evevoled. Evryone has their focus on identifiyng 
possibilites and gaps of to be disrutpive upon. Correct theory, with its limits identified and fully 
understood, can be a powerfull tool. Carelessly deployed or incorrectly applied, it could be 
considered a gimmick at best and, at worst, closing our thinking.  
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(Nagy, et al., 2015) Identified three distinctions and characterestics between disruptive 
innovations; radical functionality, discontinuous technical standards and innovations 
ownership. These three have the possibility to change a market and make a shifts within its 
foundation.  

Radical functionality would be considered the innovations that change our behavior and 
increase the ability to complete new tasks that was in some way impossible before the 
upcoming of the new invention. These kinds of disruptiveness changes create new markets that 
wasn’t used and identified before. When innovations offer something radical and gets well 
received in the marketplace, these new innovations create new demands. Existing industry 
incumbents do not provide the same functionality, and these innovations act as their name 
sake and create a new market. However, radical functionality alone is not enough to ensure 
that a new market will be created. 

Discontinuous technical standards are pinpointed to be able to change a market within its 
foundation (Nagy, et al., 2015). This could be done using more effective processes or handling 
materials in a more beneficial way. By a new standard, technology is replaced by utilizing new 
materials, new processes in the creation of the existing technologies.  

Discontinuous technical standards are recognized as having the potential to change markets in 
innovation by adoption of other knowledges, (Dewar & Dutton, 1986) Discontinuous 
innovations or innovations that utilize new materials or new processes in the creation of 
existing technologies typically disrupt markets by using less costly materials or more efficient 
production processes in the creation of existing technologies.  

Third of the innovation characteristic, that influence the disruptiveness of an innovation is the 
ownership of an innovation. (Nagy, et al., 2015). The ownership of an innovation is abstract 
within its characteristics. It won’t have a physical ownership and can’t be “touched”. Though, 
the ownership model of an innovation has established effects on business, influencing factors 
both inside and outside of organizations. This could easiest be explained by the phenomenon 
with open software’s and platforms. The disrupting factor associated with open source software 
is the ownership of the software—were software has no single definitive owner. Rather it’s 
manufactured and produced by a group of volunteers who create and manage, support and 
distribute the technologies. Such inventions could be disruptive on the working market since 
it’s competing against other services, but at a much lower price than others. It raises the 
question of responsibilities associated with the ownership of the software.  

Earlier Uber was given as example being somewhat disruptive (Gobble, 2016), but not in the 
way we might think. Another given example were the disruptive innovation works and could 
be explained is; data storage. Earlier all data were stored within a hard drive by the computer 
and the capacity was enlarged over a long period of time, bigger and more developed hard 
drives were the solution. With a substantially modified and combined technology the data 
storage were digitalized and shifted to a data stores center, “the cloud”. The functionality of 
storing huge amount of data is still working the same way, though with the new levels of 
internet speed. Concerning these changes, this afforded enhanced and better performing data 
storage, the cost per unit of data stored could drastically be reduced, and thereby meet the 
criterion for being a low-end innovation, and disruptive.  
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3 Context  

3.1 Development of Keys 

Keys, door locks, padlocks and likewise are one of the most ancient inventions ever made, 
history and documentation of its founding comes from the ancient Egypt and the oldest dated 
keys are to be found in the Assyrian palace of Khorasabad, were keys were dated to 704 BC 
(Potts, 1990). The willingness to make the inventory our own to control can be found in ancient 
Egypt consisted of large, rectangular, wooden bolts attached to the outside of the door, inside 
of the bolt there were wooden pegs that held beneath pin tumblers which held the bolt rigid. 
The keys used to unlock these doors had the look of a toothbrush or hockey stick and were used 
in a similar way as it’s being done today. The invention could therefore be considered to be 
approximately 4000 years old. Even though the primary cause is still to control and protect 
belongings. ( History Of Keys, 2018) 

Next evolution of keys was presented and come during the ancient Rome were engineers 
managed to develop the ideas and design the first iron keys. By using iron keys, they managed 
to create much stronger locks with better reliable functions. And as well, the keys could be 
carried by one person. ( History Of Keys, 2018) The Romans did invent the “skeleton keys”, the 
design could still be found during the 1940s but were dominant until 1850s and the 
introduction of “flat” keys. By this, the form since ancient Rome were used during 17 centuries 
and the development were mainly focusing on providing better safety. The key commonly 
known today is the “flat” key and was first introduced in the middle 1800s and uses pure 
mechanical attributes. The way of regulating doors by the new invention it quickly became a 
immediately success, they were easy to manufacture, duplicable and cost efficient. Today the 
majority of households still uses the same, in a various way, but still in the same way 150 years 
later.  

Within public buildings the magnetic key has had a major success, applied on the regular 
market, but not influencing the same way. First part of magnetic key were the holecard 
functioning with recordable keycard lock, were each new hotel guest could have his/her own 
unique key formed by a pattern of 32 holes in a plastic card were used, an invention by Tor 
Sørnes  (1978). He then led the development of and patented the electronic keycard lock, based 
on the magnetic stripe key. It was introduced, exported and initiated within the United States 
1978. Best practice has been considered when larger amount of people is supposed to interact 
with the lock, government facilities, schools, scientific labs and similar locations.  
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3.2 Digitalization 

There is a strong force leaning towards a digitalization. The role of digital technology is rapidly 
shifting towards a more automated function were efficiency needs to be higher. The experience 
should be performing and compiling better functions and enable the everyday work, life etc. to 
be better, smarter, faster. Digitalization’s have the possibility of opening opportunity for 
changes to happen. Larger scales and changing transformations over multiple businesses, 
providing broader values and creating of such (WorldEconomicForum, 2016). The 
digitalization’s is changing the way companies see them self’s and even entire industries.  
Challenges both within the traditional company, and within new companies to string along.  
“Organizations operate in a world that is increasingly permeated with digital technology” (Yoo, 
et al., 2017). Were everyday products have embedded technologies that provides digital 
capabilities that creates radically changes and nature of products and services. 

A concern often raised and discussed is the fear of cannibalizing on the profits made today 
(Tidd, et al., 2005), what if a change in our workways, because of new digital tools or processes, 
will reduce the profit.  With that in mind, a company could tend to have a risk averse culture 
and focus on the present rather than the future. But on the other hand, a business manager has 
to analyse; what if change isn’t done, what could then become its infancy. Most often people 
tend to argue that it has been working the recent years, is the shift even needed, isn’t it working 
in a suitable way today. This challenge is actual within business. With a broad perspective on 
profit it could instead improve from the possibilities that digital technology opens. Usage of 
other frameworks, such as networks, channels and customer engagement can create value for 
their business. 

As written in the report by (Cenamor, et al., 2017) the automotive and electronic industries 
have developed families of products based on common internal platform. This is something 
that still are requested in the digital world of facilities. The manufactures of digital tools and 
workways are in the glimpse of solving their own business models and platforms, though the 
landlords, property owners; facility managers are still searching for the correct way of finding 
business models. To get access into a facility, are within facility management seen as crucial 
and somewhat necessary to keep functioning. As mentioned within the theory section, all 
functions are there, management is to bring bits and pieces together for enhancing a better 
process. 

Digitalization of things and materials with the incorporation of capabilities that previously 
have had purely physical or materially function is a major aspect. Earlier shoes were only used 
for their main purpose, today they could with a combination of digital tools, a jogger’s mobile 
phone and a radio-frequency identification chip, let the person know all about the run. (Yoo, 
et al., 2017) Example were a physical thing could be developed in a digital way and enhance 
the experience.  
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3.3 Applications of Digitalization in Facility Management 

Since the smartphone was introduced ten years ago 2007, digitalization is presence in the 
everyday life. Today most of the western countries have changed their ordinary life because of 
digital tools, and forward the development seems reasonable applicable on properties and 
facility management (Atkin & Bildsten, 2017). The effects from digitalization when it comes to 
sharing economy, machines that exchange information in real time, and even more, have 
changed the platforms which we rely on. As Hüther (2016) discusses in the article, the aim to 
keep exploring and inventing new process within the built environment is necessary.   

Therefore development of new buisness models are required, and thoose facility management 
comapanies that stops developing will have a hard time on a tough market. In the report by 
Araszkiewicz (2017), there is conclusion that the upcoming years of facility management are 
crucial for growth and spread of facility management services. There need to be new business 
models invented to cover the various needs of different properties. To become a valuable actor 
on the market the digitalization of services will be crucial for the development.  

Various researches have proven that digital properties are not only feasible, but as well 
profitable. Precision of output and saving in time by extension the advance in capital have been 
shown in case studies. Atkin & Bildsten (2017) Discusses the strategic question in the facility 
management, what future will hold isn’t sure of today, but it’s hard to imagine that life will go 
on just as before. The implementation of tools and incorporation with Internet of Things – and 
Artificial Intelligence solutions will create new opportunities. They suggest that facility 
managers need to find what parts are changing or substituted in the delivery of services. 

Introduction of digital tools, Internet of Things, Artificial Intelligence and likewise in facilities 
are changing one main aspect, security. Research in the topic of digital security is wide and 
broad. There are numerous variations of different facilities, Park et al. (2016) contribute to 
nuclear facilities that are of high risk. Since there is such a high level of technology involved, 
and the industry is of great risk in case of accidents, security must be of high level were 
computer security is essential. Same level of security won’t be need in an ordinary facility, 
though security will still be important. Development of facility management services have to 
be enforced, otherwise companies could manufacture soloutions with low techinical standards. 
As competitive pressures intesify on organisations to be more efficent and effective, customers 
will not only want a product and maintenance, but expect a proactive approach in regard to the 
management. (Fraser, 2014)  

Concerning the future, digitalization of facilities and their management conducts that 
customer wants high level of services were satisfaction will be important. Compared to ongoing 
development within cellphones, were services are implemented without even noticing. Users 
most often not even know what their needs are, though, when the service has been delivered, 
they are hard to function without e.g. gps, applications. Within facility management 
maintenance and services need efficient functioning in every aspect, were development could 
be inspired by mobile phones (Lind & Lundström, 2009). This could be a comprehensive goal 
in facility management, delivering services that no one request, but can’t function without after 
implementation.  
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With security in mind and the strong will of creating new business model, Jansen (2016) 
discusses how operation of security systems could be managed in facility management. The 
author argues advantages of digitalization are widely discussed about how to improve 
productivity, but as consequence of increased connectivity, security development must occur 
at the same time. To guarantee safety is essential, security could though be handled in a nuclear 
facility, (Park, et al., 2016) , then it should be possible within rental apartments, tenant owned 
or any other facility.  

Digitalization as mentioned earlier is an issue since it brings a structural change to the facility 
management. In this moment the only consequense of digitalization is most likely huge 
amount of data, that can’t be sorted and handled by the management, leading into a daze.  
Atkin & Bildsten (2017, 116) states that “Aside from salaries and other direct business expenses, 
facility management represents the greatest component of operational expenditure (OPEX) for 
many organizations large and small, public as well as private”. Hence this, a digitalisation 
compiling a lowered cost, bounds motivation to find out how it could be done.  

3.4 Process Innovations 

The comparison of three industries give an overview and understanding by the effects 
digitalization may have on companies overall. By comparing the changes done within: 

- Banking - Invoice Payment Process. 

- Tourism - Travelling by flight.  

- Accessing Facilities – Hotel Industry 

3.4.1 Banking: payment process 

The banking process as showed below have had a major development over the recent years by 
the digitalization of money transfers and likewise. During the last 30-40 years development 
have enabled the society to become “cash-free”, depending on digital transfers. Attraction of 
banks to develop and be more innovative with their process were obvious. By using digital 
banks a possibility of diminished transaction costs, easier integration of services, interactive 
marketing and other benefits could increase the customer’s lists of errands done at the (Cronin, 
1997). Banking on internet decreased the overhead costs. 

 

Figure 2 – Development of banking Process  
Source: Authors design based on Tidd (2005), Cronin (2007) 
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- Banking offices – The customer traveled to the bank office to make errands. Travel 

were forced and process relied on possibilities to get to the bank office.  

- Postal offices – To create a quicker process and more efficient management, invoices 

were able to post at postal offices.1 

- Bank box login – One of the first inventions of digital logins were the bank box. 

Costumers could by using a simple box programmed with response codes login to the 

bank.  

- Mobile login – Development of mobile phones and digital identifications have made it 

possible to conduct the bank errands through the device, regardless of location, 

eliminating travel.  

Banking process has had a major development looking at the customer’s journey interacting at 
the bank. In banking, the UK First Direct organization became the most competitive bank, 
attracting around 10000 new customers each month by offering a telephone banking service 
backed up by sophisticated IT (Tidd, et al., 2005). As well, safety has been increased concerning 
the individual person. Meanwhile, automated processes have changed the bigger and broader 
banking system within its foundation. By using bank services digital, six benefits could be 
pinpointed.  

- Permanent access to the bank 

- Access anywere using mobile or computer 

- Less time consuming 

- Safe and secure method 

- Transfer money immediately and accurately 

- Easy to use 

Banking processes that previously were closed and stiff market have changed to a more flexible 
one. Today market shares and new challengers keep rising up. Within the banking process 
there is a continuously ongoing development, for example PayPal have changed the payment 
methods and did capitalize on a market share. PayPal functions as a mean for consumers to 
transfer money between each other or pay businesses, a secure third part disabling the 
suspiciousness. No transaction limits and personal transactions are done for free, while 
business transactions costs. It could by the initial disruptive definitions considered a radical 
functionality, were it did use functions from the moment in time, just combining them 
together.  

  

                                                             
1 During 1990 Sweden had a comprehensive problem of robberies during money transfers. Svensson 
(2004) 
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3.4.2 Tourism: Travelling by flight 

Flight travels has undergoing major development and changes adopting the new technology. 
Entries of new search tools and engines, combined with an increase demand of domestic flights 
have changed the industry. The combination of so called metasearch companies operate on 
platform were consumers can search for various example of travels and flights, (Silvennoinen, 
2017). Digitalisation and open online purchases have change the consumer behaviour and the 
adoption of digital business practices has been evident in the air travel industry.  

Travelling abroad have been undergoing a shift towards more customer involvement and 
easing the process by changing towards a digital experience. Today the interaction between 
travel agents and travelers are merely none besides at the airport (Tidd, et al., 2005). The faster 
interactions at airports have made it easier to control and understand the movement patterns 
of travelers. Southwest Airlines achieved an enviable position as the most effective airline in 
the USA despite being much smaller than its rivals; its success was due to process innovation 
in areas like reducing airport turnaround times.  

The transformations and development of traveling buisness and tourism have changed from 
using travel agents and their previous process, with racks fully stacked with new brochures that 
every coustomer could look through just before ordering their dream flight abroad (Tidd, et al., 
2005). The travel agency had the complete buisness and every step of the coustomer journey 
to control by their own, every part from flights, hotels, insurances etc. As an example from the 
industry, today it have all shifted towards the coustomers being in control of each part of the 
package. This conclodues that,  not surprisingly, one of the biggest growth areas in 
wordwideweb development and start-ups was the travel sector and whilst many disappeared 
when the bubble burst, others like booking.com and Expedia have established themselves as 
mainstream players. 

 

Figure 3 – Development of Airport Process 
Source: Authors design based on Tidd (2005), Silvennoinen, (2017) 
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- Travel agent – When the process were initiated at first, control of whom bought 

tickets, came to the airport, check-ins and likewise were crucial. Most parts were 

controlled by a third part.  

- Phone Salesment – To reduce time taken to buy tickets, phone sales were introduced. 

Customers could order their tickets from catalogs and pay invoices at home.  

- Digital purchases – Reduced the need of “salespersons”, the customer could process 

their booking all by itself.  

- Digital Purchase/check-in – Reduced the time taken at the airport. Customers process 

their own trip and reduce time needed at the airport. Utilizing the space at the airport.  

The online checking is promoted by airlines to their passengers since it reduces their time at 
the airport, but minimizing their effort and administration time (Silvennoinen, 2017). If the 
customer is allowed to do more of the administration, prices of the flight itself are reduced, 
since the overhead costs are lowered. Another way of reducing the administration at the airport 
is the bag-drop system were travelers check in their luggage by them self.  Airlines may use the 
system because self-service is frequently more efficient to operate, with a greater ability to cope 
with surges in passenger numbers. It lessens activity at the airport, saving airlines money and 
reducing passenger waiting times. The required time taken for a single bag drop is reduces the 
need of administration and process is done with less interactions.   

3.4.3 Accessing facilities: Hotels Industry 

To carry out various service jobs in a facility, access is crucial. To create an interaction and 
process with fewer needs development have been ongoing over time.  

 

Figure 4- Accessing Facilities 
Source: Authors design based on Tidd (2005), Rushmore (1998). 
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The possibility of doing several more advanced keys and manufacturing bigger quantities made 
the key, more accessible. The physical key has been developed during a long period of time 
and, providing one key granting access to all doors, a set of doors etc. The master key thought 
are an ancient innovation were various systems should use the master key2 . 

Magnetic keys are today popular and useful when there is various numbers of people 
interacting with the facility. Hotels are one particular were development early took place to 
reduce the time of administration and getting keys back. As written in the report by Rushmore 
& Malone (1998), it could already 20 years ago, be seen that regular keys were just something 
to be used by the smaller hotels and companies, as soon the volume rises, there is a need for 
easier interaction. By today, travelling to a hotel, the magnetic key will probably just work 
during the stay.  Administration don’t have to waste time on forcing guests to stay and leave 
their key. The magnetic locks were implemented by  Hiltons Hotels 1985 and were projected 
to outrival the regular keys. 30 years later since the implementation it could be considered at 
that time, an accurate reconnaissance. (Rushmore & Malone, 1998) 

4 Method 

The method has been done using literature review finding existing theory regarding Innovation 
and innovation management. These findings were used to create a model applied and tested 
during the results section.   

4.1 Theory - Context 

Revising existing research and studying executed reviews were done. Research was initiated by 
starting with this in first phase, trying to integrate which direction the industry is. Gathering 
of information regarding digitalization was central throughout the entire thesis project when 
processing the research, and following the ongoing debate. Literature was mainly searched on 
the internet, especially what are being published within the actual subject. By searching on 
internet, platforms such as KTH Library and google scholar but traditional physical books, 
articles and other research were used as a foundation. Importance to critically review the 
literature can’t be underlined enough. The liability of the sources were needed to be questioned 
and the publisher was revised. Within an subject and actual innovation area, it’s crucial to 
maintain focus towards relevant literature. 

Considering that the amount of existing literature within digital keys primarily was small, the 
problem area has been limited, a more extensive work with the literature review was necessary. 
Though, literature concerning primary sources within disruptive innovation were easier to 
find. Knowledge accomplished in the first phase were necessary to gather create a solid ground 
to relay on.  Revising existing research and studying executed reviews were crucial in the initial 
phase trying to find patterns and ongoing discussions within the business. 

Secondary sources were used to get a wider approach and broader picture. Gathering 
secondary sources were less costly and time consuming compared to primary sources and were 
mainly done using journals and books. Literature concerning innovations and economic were 
studied, since it was essential within the subject. The subject concerns facility management 
and development of new processes within the business, literature of that kind were studied.  
To create the possibility to make a compression between industries, articles and journals 
considering digitalization of those area were analyzed.  

                                                             
2 The key to the city is an ancient idea of someone controlling all doors. In Stockholm, old medieval 
keys have been found, “Key to the City”. Stockholms Källan (2018) 



§Digitalization of Facility Management – Financial Incentives  

Jonathan Hall   

AI206X 

Degree Project in Building and Real Estate Economics  Page 22 

 

4.2 Model 

The model for how key management works today was evaluated at Fastighetsägarna Service. 
Core question, how is the process functioning today. Why have the structure been set up, what 
are the benefits and overall perception of the process and system today. The process was 
reviewed by looking at other process that have developed over recent years. The knowledge 
concerning other business were collected within literature review were their development of 
processes were analyzed.  

Target for exploration, Fastighetsägarna are an industry organization that works for a 
sustainable and functioning real estate market.  Their main goal is to improve the conditions 
for real estate companies so that the residential and local markets can be developed, trying to 
create conditions for growth and space in the future of facility ownership. Fastighetsägarna 
Service is part of Fastighetsägarna and delivers services on the market within facility 
management. They provided information and data developing the model. Among their 
customers are members of Fastighetsägarna and foreign customers. Fastighetsägarna Service 
will further on be referred to as Facility Management provider, FM- Company and likewise. 

To elaborate the model interviews were done with an employee at Fastighetsägarna Service, a 
company delivering services to facilities using the process with lending keys and a supplier for 
the solution of digital keys. The main goal with the interviews were getting more and deeper 
knowledge about how digital keys could work and how an administration with these could be 
changed by their perception. Their overall views of the function as of today were crucial to learn 
and understand the process at Fastighetsägarna Service. It gave a better in-depth knowledge, 
that was used to develop the model and it’s necessities. 

Administrator As a property administrator, work is in close cooperation with every 
aspect of business and they provide administrative support to the 
internal systems, such as key administration.  

Service provider  Service workers take part in the key system and come from outside 
and have no daily access to the system. Depends on a working 
system to perform their own work. 

Key provider  Parakey delivers services with digital keys in the mobile phone 
together with integrated systems. E.g. human resources in 
combination with key. Their knowledge was used to elaborate on a 
model.  

By using the previously acquired knowledge for innovations, processes and keys, a new model 
was initiated with support from interviews and individuals who integrate into the system 
today. The model is designed to make it easier to understand how a future process can work, 
and what could create a change, such as disruptive innovation in facility management in 
general and keys. The model has since been the basis for discussing how possible future key 
management developments may occur. This will be done by trying to find the most automated 
systems, or implicit, trying to understand how much more efficient a digital administration 
system could be. The model considered eventual digital entry and exit, as well as the fact that 
the system will need to handle privacy in a way that is new. Considered and applied, were 
insights from read articles and news regarding the current development of digital keys. With 
analyze of the existing system, the research developed in to the next phase.  
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4.3 Data Collection  

The data collection was carried out at a company within facility management by measuring 
interactions within key control services. This service provided data over a period and was used 
to get a better understanding by the volume of interactions and how the process is functioning 
today. To evaluate time taken handling keys as the system works, a questionnaire of travelling 
pattern were formed to get a deeper knowledge and more correct evaluation (appendix 1). The 
questionnaire was asked to fill the form during the collection of keys, and were voluntary. 
During a period of 2018-04-03 until 2018-04-23, a total amount of 42 answers were collected 
with the form. 

The time taken and distance covered were analyzed geographically by using Google Maps 
within Stockholm getting a set of data. By using the collected data, average, concerning time 
and distance were calculated. The pattern that was used: 

1. Destination A – Destination HQ (Headquarter – Alströmergatan 14) – Destination B 

2. Destination A – Destination B 

With data as a base, the travel time was then advertised with the position indications that the 
person who integrated with the system stated in the questionnaire. The journals were 
generated using Google Maps with the function of using an added destination. First, the 
calculations for travel, including retrieving keys, were executed. Afterwards the key pickup was 
removed, and the difference were calculated.  This included both time taken and distance 
traveled. If there in a theoretical movement were no need to collect keys, meaning, destination 
B were unnecessary, how much time would then be saved using process number 2. If the 
administration were changed in a way to minimize the travels as well, how much time and 
travel distance could be saved. Analyze of the collected data were crucial to get a solid base to 
rely on. The data provided are of the same kind, how many interactions that are done between 
internal service and customers. By using the collected data, what amount of total time could 
be saved, and how much distance covered could in the extension be reduced. Which lead to an 
amount of money that could be saved by using a digital passage system.  
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4.4 Restrictions 

The collection of data were limited to Sweden and Stockholm only. The period of time data was 
collected were three weeks and interactions by the participants were voluntary. Since the 
participation was voluntary, collected data were smaller than first assumed to be, since service 
workers tended to stay as short as possible during their collections of keys at Fastighetsägarna 
Services Headquarter. During the collection of data, service workers that already had made an 
interaction didn’t realize to do it repeated.  

The collected data only takes into account the fact that the travel time in the theory is extended 
when a service worker is to travel between two destinations. Any problems with parking, any 
queues or similar traffic problems have not been taken into account. The work is further carried 
out in such a way that addresses sometimes do not include a number, which means that the 
distance may be shorter as longer. However, the idea of data collection was to get a volume of 
data to understand how much time the travel time can cost to perform a job. 

This research was done within the area between data and facilities. Though this research were 
focusing on the facility management services and development of such. Handled were only the 
view of facility management. Some results concerning personal integrity were highlighted 
within result section.  Data as a phenomena and subject within digitalization couldn’t be 
handled and not developing ideas and thoughts of how data are to be collected, how the 
information is to be used, and used for. 

Security within digitalization, especially personal integrity, won’t either be concerned or 
reviewed within this research. Data collection is a crucial part and closely connected to our 
personal integrity. Digital keys will undergo the same evaluation and development of 
smartphones and likewise, what data are to be collected and used, and what will it be used for.  
Where storage of all collected data is being made, and other issues concerning this are 
somehow an area were legislation and law are to be studied. There is a continual ongoing 
discussion concerning monitoring people and integrity. This will most likely be an issue for 
each step towards a more digital society, and holds various questions that won’t be handled 
within in this field of research.  

This thesis is written in the context of a degree project and its limitations. To really ensure 
bigger and more comprehensive conclusions, work would need to gain more weight as well as 
larger volumes of data. For example, complete coordinates of how cars, service workers move 
through Stockholm would improve the accuracy. 
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5 Model 

Within the process three types of interaction could be identified. Depending on the confidence 
level, a person could commonly be allowed to access their home at any time, whenever they 
want, without someone allowing it. If living within a rental apartment, landlords are always 
allowed permission of entering the apartment, aswell the tenant. Always permitted entrance 
would typically be used in the same manner like physical key mostly have a user.  

Landlord and tenant could be allowed by distance opening the door and giving access. For 
instance, a janitor need permission of entering the apartment, when no one is there at home. 
This permission could then be done by verification by distance (app or likewise), were 
allowance can be granted. Opening a door by distance would reduce commitment of being at 
home e.g. 

Accessing could be timed. A work that has accrual could be granted within a limited time, a 
timeslot is opened for the person delivering the service were access is granted. Then there 
would be no need of allowing the access, the responsibility will rather be on the performer. A 
small notification of whom is entering your home could be done,  no need of commitment or 
particular attention will be needed. 

 
Figure 5 – Model 
Source: Authors Design 
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As described in the process above. First and foremost, accessing into a building, apartment or 
likewise, is to be considered to get in touch, and close to our everyday life. Therefore, the 
integrity of controlling who’s allowed to pass through my door and who’s not, are crucial.  

In a digital system, someone will always have access to enter the door. Clear examples of this 
are, the resident or landlord. Both of these are in charge of the apartment and are users of it. 
The digital key will give them the opportunity to provide other access to the apartment. The 
system will resemble what is used in physical keys, but with the big difference that tenants or 
landlords can provide remote access. 

Mentioned above, the digital system should provide access through an administrator. Housing 
and rental apartments is, would be classified as administrators. In larger stocks or tenant-
owner associations, the access can certainly be given on hold from an external part, e.g. 
property management that controls the key administration as a service they deliver to the 
customer. 

The ongoing interactions that happen will require worktime to be set up with hours, providing 
that access will be linked to work performed. What in the forfeiture means that ongoing service 
or minor orders can be done without the need for residents or landlords. Such an example 
could be the cleaning of the apartment, which happens periodically with weekly intervals or 
the like. Or in a future with delivery of food or other mail inside the door, which is set to a time 
slot  

On the market, there are development of ideas how various systems could integrate with each 
other. A given example, a newly employed at a company working in various cities within 
Sweden could be asked of travelling to another town or region. To make the transaction 
between offices and cities the person could be identified by their employee number, an open 
data between the systems would allow it. This would create possibilities of a quicker and easier 
interaction, and as well giving the employee the feeling of being more included within the 
company. 

Data integrity when accessing someone’s home, house or private sphere needs to be solid. If 
the system overhead isn’t working trustfully and as expected, there will be hard getting tenants 
and landlord to string along. For this reason, maintaining integrity is a core focus of many 
enterprise security solutions, digital keys are maybe to outmost crucial when it comes to 
security.  
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6 Results 

The results presented below exemplify two out of the 42 results that were collected. During a 
month, there on average of 400 keys processed at the headquarter.  The pictures 1 and 2 
visualise how trips done by a service provider, travelling between two different locations were 
work is to be done. The travel should include the main office, to retrieve the keys needed to 
access the facility to complete work. The facility management provide acknowledges keys for 
the service provider, specified to the needs in the facility, before the travelling towards accurate 
destination start.  

Examples visualised are being made on a regular basis to collect keys during service work 
ordered by the facility manager. Each time keys are being collected from the headquarter, a 
smaller detour has to be done in order to collect keys. By using a geographical pattern to 
analyse the movement, time and distance needed to cover get numbers.  

Within the facility management service, the coustomer, the facility owner, typically are  paying 
for the services provided, aswell the distance and time taken by travelling to destination. 
System it self is provided by the facility owner, even though the company in charge of the 
process genrally provides the function of handling keys, (Andersson, 2018). The Facility owner 
will be charged for the time taken by the facility management to handled the key process, 
commonly provided within a contract fee with a minor ovearhead cost.  

The result will be preceded by two separate cases from the collection of data. These are basis 
to gain an understanding of how the travel can be done in Stockholm city. Trips that need to 
be carried out in the surrounding areas and municipalities are also included. After the two 
examples, a table containing all collections can be found.   

The result from the two cases gives an indication of an average which have been determined, 
this part comes afterwards. Average provides a picture of the extent travel time and distances 
that need to be carried out. Within the average section, there is a section about how much time 
participants in the survey appreciate that they can handle keys per week. This part refers to 
their own perception of the workload and time taken.  

6.1 Example A  

Table 1 – Example  A 

 Time (min) Distance (km) 

A-HQ- B 34 min 22,4 km 

A-B 13 min 8,4 km 

Saving 19 min 14 km 

A= Location A; B= Location B; HQ= Headquarter 
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Picture 1 – Travel from Solberga hagväg - Ågesta Broväg  
Including the collection of key 
 

 

Picture 2 – Theoretical travel from Solberga hagväg - Ågesta Broväg  
Theoretical without collecting the key. 

By removing the need of colleting keys at Fastighetsägarna Service headquarter both time and 
distance could be reduced. The geographical pattern provides a clear view of the extra distance 
required to collect keys.  

6.2 Example B 

Table 2 – Example B 

 Time (min) Distance (km) 

A-HQ- B 28 min 9,3 km 

A-B 14 min 6,6 km 

Saving 14 min 2,7 km 

A= Location A; B= Location B; HQ= Headquarter 
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As the given example earlier, though with a different travel.  

 

Picture 3 – Travel from Hagalundsgatan-Artillerigatan  
Including the collection of key 

 

Picture 4 – Travel from Hagalundsgatan-Artillerigatan 
Theoretical without collecting the key. 

Since the travel is changed from being within the outer circle of Stockholm, to being within the 
city centre, travel time that could be reduced with the same amount as the earlier example, 
though the distance covered won’t be within the same dimension. Since the roads, traffics and 
average amount of people getting in the path, the two given examples are almost equal within 
time but differ by distance.  
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Table 3 - Result 

Adress 
A 

Adress 
B 

Time A-
HQ-B 

Distance 
A-HQ-B 

Time A-B Distance 
A-B 

Differance -
Time 

Differance - 
Distance 

A1 B1 21 5,4 4 0,4 -17 -5 

A2 B2 19 7,9 0 0 -19 -7,9 

A3 B3 32 18,7 17 14,9 -15 -3,8 

A4 B4 24 12,9 19 11,2 -5 -1,7 

A5 B5 24 7,4 14 14,7 -10 7,3 

A6 B6 33 7,8 0 0 -33 -7,8 

A7 B7 13 3,2 8 3,2 -5 0 

A8 B8 29 15,4 20 10,4 -9 -5 

A9 B9 21 5,2 5 1 -16 -4,2 

A10 B10 37 9,2 5 1 -32 -8,2 

A11 B11 43 37,2 32 37,2 -11 0 

A12 B12 29 9,3 15 6,6 -14 -2,7 

A13 B13 35 24,8 31 24,5 -4 -0,3 

A14 B14 20 9,8 0 0 -20 -9,8 
A15 B15 55 54,3 24 24,5 -31 -29,8 

A16 B16 20 5 12 2,3 -8 -2,7 

A17 B17 24 6,2 6 1,5 -18 -4,7 

A18 B18 28 12,2 12 3,1 -16 -9,1 

A19 B19 25 16,2 5 1,9 -20 -14,3 

A20 B20 26 12,3 11 3,1 -15 -9,2 

A21 B21 26 8 16 5,4 -10 -2,6 

A22 B22 39 29,1 16 13,9 -23 -15,2 

A23 B23 32 10,4 16 4,6 -16 -5,8 

A24 B24 30 15,6 29 13,5 -1 -2,1 

A25 B25 24 7,1 21 6,8 -3 -0,3 

A26 B26 25 8 17 5,9 -8 -2,1 

A27 B27 34 23,2 14 18,5 -20 -4,7 

A28 B28 29 7,1 13 2,4 -16 -4,7 

A29 B29 29 10,8 23 7,2 -6 -3,6 

A30 B30 23 9,3 11 6,2 -12 -3,1 

A31 B31 31 9,7 23 6,8 -8 -2,9 

A32 B32 49 45,6 40 42,8 -9 -2,8 

A33 B33 43 36,6 22 20,4 -21 -16,2 

A34 B34 15 3,7 9 2,7 -6 -1 

A35 B35 18 4,8 12 3,5 -6 -1,3 

A36 B36 25 8,4 13 5 -12 -3,4 

A37 B37 29 18,5 12 6,9 -17 -11,6 

A38 B38 32 23,8 15 12,2 -17 -11,6 

A39 B39 36 9,8 3 0,6 -33 -9,2 

A40 B40 27 7,4 21 10,9 -6 3,5 

A41 B41 21 7,8 13 4,6 -8 -3,2 

A42 B42 19 5,1 2 0,6 -17 -4,5 

Summary 1194 min 590 km 601 min 363 km -593 min -227 km 

Average 28,4 min 14,1 km 14,3 min 8,64 km -14,1 min -5,41 km 
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6.3 Compilation 

By using all the collected data, the collected average results are shown below as the measured 
times and distances. The time that could be saved, is included in the result. All data presented 
in table 3 and table 4 are average volumes.   

Table 4 – Time taken travel 

  Theoretical time (min) Time - collecting key (min) Time difference (min) 

Average per 

travel  
14,3 28,4 min -14,1 min 

Summary - total  601 min 1194 min -593 min 

 

The summary in table 3 above describes the average time that could be saved by using all 
collected data. It concludes that approximately 14 minutes per key collection could be saved 
using complete digital process. Summary of all the key collections, shows that the total amount 
of time possible to be saved would be 576 minutes.  

Table 5 – Distance travel  

 
 
Theoretical 
distance (km) 

  
Distance - collecting key (km) Distance difference (km) 

Average per travel 8,64 km 
  
14,05 km -5,41 km 

Summary - total 362,9 km 
  
590,2 km -227,3 km 

  

As the summary of time shows that there are possibilities to make efforts to save time spent, 
distance covered implies that there are benefits using complete digital keys. A total distance 
that could be saved is 5,4 km and during the entire data collection the theoretical distance 
possible to save is 227 km. The averages travel shows that there are possible distances to save 
with a new model with digital interaction.   

Service workers within the poll were asked about how much of their workload comes from 
handling keys and accessing into facilities. The approximate amount found is 2,18 hours per 
week. What the participant did put into answering the questions depends on the participants 
own estimation. From the questionnaire participants have identified that handling of keys 
takes time from their service time.  
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6.4 Possible savings 

Using the data collection within section 6.3, a cost calculation analysis done below:  

In general, within Stockholm a service provider would typically charge 350 kr per hour, taxes 
excluded. A fee of the car would be charged by the provider of approximately 400-450 kr per 
hour, taxes excluded. By using the time able to spare calculated from part 6.3 (time saved 14 
min), and using the numbers data collected, a summary of theoretical numbers possible to save 
within this facility management would approximately be: 

𝐶𝑎𝑟 = 𝑇𝑖𝑚𝑒 𝑆𝑎𝑣𝑒𝑑 ∗ 𝐶𝑜𝑠𝑡 𝑜𝑓 𝑐𝑎𝑟 
𝑆𝑒𝑟𝑣𝑖𝑐𝑒 𝑊𝑜𝑟𝑘𝑒𝑟 = 𝑇𝑖𝑚𝑒 𝑆𝑎𝑣𝑒𝑑 ∗ 𝐶𝑜𝑠𝑡 𝑜𝑓 𝑆𝑒𝑟𝑣𝑖𝑐𝑒 𝑤𝑜𝑟𝑘𝑒𝑟 

Table 6 -Possible Savings 

 Per Travel (kr)   Monthly(kr) Yearly(kr) 

Car 92 kr   36.800 kr 441.600 kr 

Service Worker 80,5 kr   32.200 kr 38.6400 kr 

Total 172,5 kr   69.000 kr 828.000 kr 

 

The numbers above show that there are possible saving to be done within the facility 
management by reducing travel time. Numbers are isolated and nothing else apart from travel 
time is taken into consideration. This does not provide the complete picture, though it gives 
estimates of the minimum amount of costs that are able to reduce. Meaning, there is by scaling 
the time taken handling keys bigger costs to be saved. As a provider of facility management 
services, there a plenty other using the similar processes. This indicates that there are 
significant costs to be saved by using a quicker process.  

The data collection isn’t considering time taken to find parking space, time to get into the office, 
time to wait in line etc. The time taken when errors occur hasn’t been handled. If the human 
factor is failing within the process there is a significant chance that the travel will have to be 
done again to collect the correct key.   

Using numbers from section 6.3, a percentage saving was calculated, presented in table 6. All 
numbers are calculated from the average numbers within earlier sections. Calculation 
estimated on one interaction. If more interactions are being done during the workday, 
percentage will be increased, approximately linear in the beginning but decreasing if 
interactions increase at higher numbers.  

Table 7 – Percentage Saving 

 Per travel in min   Per travel in km. Savings on Workday 

Percentage saving ~50 %   ~ 39 % ~ 3 % 
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7 Discussion 

Will digital keys be the disruptive innovation of physical keys, could there be economic 
incitements within facility management. Disruptive innovations shouldn’t be taken easily and 
the outcome them can’t be easily predicted.  Upcoming years in real estate in general, property 
management and property development, it will be crucial for developments of industry.  

The digital reality is currently debated and affects the ordinary day of most people. The desire 
to develop public life with faster, smarter processes and performing better by using smarter, 
easier and faster solutions drives our reality forward. The processes, business and approaches 
that have affected an industry for a long time are changing in its foundations. Who will be able 
to interact with your property in the next few years, who are they managed by, and above all, 
how do they interact with the facility.  

7.1 Data Analysis – Data Collection 

The thesis has been focusing on the consequences of digital keys by using a model to analyse 
the impact on to work in a future process. The model was tested using data collection, and from 
understanding the consequences of changing the workflow. Data that was used have been 
collected by a voluntary questionnaire at the reception where keys are being handled. 
Concerning this, there is a possibility of people interacting had different perceptions of what 
they contributed to the data. The address supposed to be filled in on the sheet had different 
approaches, where some participants did choose to add a specific number on the address, while 
some left it out. Because of this, addresses have had numbers removed and the streets have 
been the whole range of numbers while calculating distance and time. 

Doing the questionnaire all participants were asked to fill in an approximation of how much 
time key control services take during a week. All these numbers where estimated by the 
participants. Service worker that interacted with the questionnaire had the chance of doing it 
multiple time (each time they collect a key), according to information that was never the case. 
If a service worker had made an interaction with the questionnaire, they didn’t contribute to 
the data collection over again.  That can be seen in the number of interactions during the period 
of time, the data set could have been broader. 

Data have been collected with the possibility of human errors. Some participants could have 
regarded the information as threatening, the questions asked as some to control and examine 
from those  movements. This issue was handled by stating that it was anonymously and data 
were only for the thesis purpose only. Still there is a chance of participants had a pessimistic 
approach, hiding information or fabricate data to make it look better.  
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7.2 Results and model 

Results from the data collection shows that there is possible saving to be done. The result is 
evident in the way of reducing a part not required to create output, in the extension would 
make a quicker interaction with less participants. By applying the model on the process, it has 
been shown there is time and distance to be saved. With a digital system controlling doors, 
with an identification to be done arriving at the address, it could increase services jobs 
completed.  The model is a part of what would be needed to make an administration process, 
but still there are parts in need of development and variations that couldn’t be taken to 
consideration. 

By isolating an interaction alone, it could be verified that there is time to be saved, with 
Stockholm as given example. If the model would create estimated savings in the same manner 
as in this case can’t be verified, more data collections and simulations are needed to prove such. 
Though it can be considered that eliminating a part in the process would typically reduce 
required time. Savings in time shouldn’t be seen as immediate increase in production, the time 
that can be saved will increase possibility to a higher output, but direct effects haven’t been 
analysed.  

To estimate the travel pattern google maps have been used. The locations where searched at 
the same time, and the travel time and distance were saved. Within the travel in real time 
events such as accidents, traffic jams and likewise is not taken in to consideration. The address 
have been searched for without the number, this were done since answers in the poll contained 
both with numbers and without.  

7.3 Administration Process 

To develop a digital way for key handling, identification will be needed of those who interact 
with the property. The Swedish agency issuing identifications of persons located within the 
country, which applies to Sweden. Typically, identifications, passports, driving licenses and 
likewise, ID’s that is applicable to the entire populations are being administrated and 
controlled by the government. The digital world is in need of control of those who interact and 
exist. Accounts commonly used for digital identifications are in the process email or similar 
used. To carry out identifications for using banking services, in the Swedish case, banks have 
developed a system of identities, Mobilt BankID. It is used by most Swedes today for 
verifications in most services were identification is needed. By this, the identifications that 
have been done traditionally are controlled by the Swedish government, though the digital 
identifications are controlled by a third part.  Interaction between people and properties need 
to be controlled and managed in the future, how this process will be done is an issue that need 
to be handled and discussed. Interacting with a facility by digital passage systems needs to be 
administrated and if the model suggested within this thesis should be applied, then 
identifications and control services need to be set up.  

Structure of digital passage systems would be beneficial for service providers as presented in 
the result section. There are time savings and travel distances to be saved by using digital 
solutions. By compromising the time taken, a more efficient work could be done, and explicit 
provide a higher output. These concerns only the data collected within this work, in a larger 
scale, it could be beneficial for most professions accessing facilities. There are economic 
benefits and savings to be done both as a facility owner, and as a community to increase the 
overall productivity.   
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7.4 Future Business 

A future within the digital key handling process might be predicted to have some possible 
development directions. As highlighted in the section concerning disruptive innovations, new 
processes could change and shift in various ways. By the radical functionality, physical keys 
could be disrupted because of digital keys are performing much better. This is already done by 
the digital solutions on the market performing and functioning as a digital key, a broader 
application where households change their door locks to use digital keys haven’t been seen yet, 
even though the solution is there.  

Discontinuous technical standards and innovations ownership are useful when trying to 
predict a new solution on the market. The introduction of smaller fees and micro transaction 
have changed people’s behavior to appreciate the way of handling their transactions. By using 
subscription such as Spotify (music), Netflix (TV) and OneDrive (data storage) it makes life 
easier, and is in some way disruptive upon the already functioning market. What if these kinds 
of solutions could be implemented upon facility management, where digital keys could be a 
service provided with the same functions.  

A future including digital keys being provided by a company and their solutions are contracted 
to by a customer, changing their door lock could be viable.  The service provider would then 
sign up a diversity of providers from various categories. These would then be allowed access 
within the system and pay a fee for being allowed to sell their services. The customers pay a 
subscription fee for being a part of the system, and the providers pays the higher fee for being 
allowed to sell their services. Provider for the solution of digital keys, access and control are 
considered a third part in charge of the accessing. It would be in the same manner as Paypal 
changed banking and digital payments.  

7.4.1 Controlled by external part 

An alternative way of creating a digital key management system in the future would be by a 
third party to control the service in the future. Instead of all apartments buying their own 
system which works only for a single door, wider approaches are required. Such a system would 
then work by allowing the administration to manage the passage system and install the lock in 
all doors. The supplier will have to check who chooses to join the system, which doors shall be 
available and the like. Suppliers will be interested in working within the property, having to 
keep employees and their digital id to access the facility. A Part interested in making their 
business by granting and controlling access as mentioned above to apartments and charging 
the suppliers and the users a smaller fee, such as other monthly fee often used. 

7.4.2 Controlled by Facility Owners 

The Swedish banks have together systems for mobile transactions between users, a system that 
is required for carrying out handling of digital transactions. To reduce the need for individual 
functions within each bank, the creation of Swish has reduced the need for the majority of 
developments and makes rules easier for all actors. A similar system would be possible for 
property owners, i.e. they would control passages themselves and be able to actually take part 
in the development of it. Such a system would be in need of a broader view upon the problem, 
but would in the making provide the facility owners the force of owning the key control system 
themselves. The system itself could be controlled internally or externally, difference would be 
that a standard is set, to satisfy the function.  
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If the system would work by controlling and administering property owners, the need for a 
consistent approach would be necessary. Visiting a property as a supplier and having to pay 
entry is natural if key handling is an external party, a collectible fee each time you leave 
food/mail/goods, a monthly payment to use the system. On the other hand, if the service is to 
be delivered to a property where the digital system is owned by the property owner, the 
perception will not be the same, it will not be perceived as natural to pay for interacting.  

The natural process, is that the property owner and its tenants will continue to own the key in 
the future, there is a strong sense of privacy to actually lock the door behind, something that 
have been done. On the other hand, there is a future were development is inevitable, the matter 
for facility management and tenants is to catch up. To get ahead, the property owner with 
facility management will need to pay attention to tenants, otherwise they will eventually find 
solutions allowing digital services to be delivered. Being able to create better and simpler 
processes is within the interest of all participants, it could lead to better functioning, as well 
reduce the operating cost of a property if it is executed properly. 

If the property owners though are interested to be proactive, it could be implemented on the 
Swedish market, and especially Stockholm market. As a serviceprovider, proactive would be 
mainfocus. Developing new digital processes and using new innovations are essential.A new 
digital process and implement of digital keys could be the feature providing a new stage and 
market as service provider.  

7.4.3 On the Market 

Home delivery solutions are waiting for better systems to function than today, in the text by 
Kairos (2017), a given example were a new model can be beneficial. E-Commerce are growing, 
and growing fast, though the growing is yet lacking get deliveries to the home were goods being 
ordered, solutions to handle the problem isn’t yet satisfactory ones. For example, Swedish post-
delivery company Postnord has a newly established cooperation with one of the bigger grocery 
stores in Sweden, ICA. By using a digital code lock the front door allows the freight forwarder 
from Postnord for a short while open the door to the customer's apartment and then enter and 
deliver food box from ICA (ICA & Postnord, 2018). The freight forwarding company can leave 
the fresh food in the fridge, which prevents the food from being bad before the tenant comes 
home. Other competitors on the Swedish market trying to deliver solitons inside the tenant’s 
door; Mat.se, Coop, Boozt.com have different solutions in progress.  

Already today, Apple's employees have been given the function through their phones to be able 
to open and perform all of their entries and passages at Apple's headquarters. This means that 
technology is there, the probation lies in finding a solution to how it works on a larger scale. 
Some technical parts in which systems like Bluetooth or NFC are to be used to ensure good 
data security is something that has been discussed but solutions are already there. (Tilley & 
Efrati, 2018)Letting people use personal belongings to open and close doors is something that 
interests the biggest companies in the world. All this in combination could mean that today's 
key chain in your hand, could become a mobile phone in the future.  
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8 Conclusions  

The aim of this thesis was to evaluate if there could be financial incitements of digital solutions 
within the built environment. Within the result section a calculation of possible savings was 
concluded, and the traces is that development of digital key control could create savings that 
benefits property owners. It could be considered proof of digital facility management create 
economic savings by minimizing interactions between participants in the process.  

Disruptive innovations have been examined within the thesis, and if there could be evidence of 
digital keys being disruptive towards the digital key. Could the function change the market and 
perform better than other innovations and create new processes? Since the market using keys 
in a sense approximately is 4000 years old, it could within the timespan probably be a 
considered disruptive innovation. In the upcoming years, usage of digital keys and using digital 
passage-systems on private residences most likely will be applied. Getting home delivery 
without being at the house, grating access to friends and relatives when traffic is stuck or other 
typical situations will be appreciated by the costumer.   

Fastighetsägarna Service that provided data could in the future develop their services 
concerning digital keys. As the thesis concludes there are costs to reduce for their customers 
using digital processes. Facility management need to handle digital interactions, and should 
participate in the development, otherwise disruptive innovations and process development will 
take place without their cooperation. Evidence from other industries needs to be taken actively.  

Small benefits of a change in processes can be hard to appreciate the value added, investments 
need to create economic benefits. Within digital key such could be identified, there are 
improvements that could estimate savings. If they are within the volume of creating values 
enough to inves in digital solutions in keys can’t be answered in this thesis. There are issues 
concerning the infrastructure of IT that must be handled and determined before a broader and 
wider investment will be seen.  

Facility owners and managers need to oversee ongoing development that future digital 
business is leaning towards. Participation is necessary if the system should in the future still 
be considered property owners to manage, otherwise evidence from other industries concludes 
that development happens whether we want to or not. Outcome from that could be a system 
and model not suited to the facility management.  

8.1 Future Research  

More research needs to be done concerning how the system should be working in the future. 
The change will affect the entire society where it will function in. but what are incentivize of 
changing to digital keys. Quicker handling and interaction is identified within this thesis, but 
what other parts can be affected. Controlling the access to someone’s house is crucial 
concerning security. Soon, when we probably will expect services being provided directly into 
our households, food delivered into our kitchens, how should then the identification and 
control of the business function. What if a manufacturer, developer or other part controls the 
affair of delivering groceries into every household. A significant framework needs to be 
developed were individual apartment owners are taken into consideration.  
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