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As the world is evolving and changing to smarter, where everything and everyone is connect-
ed, regardless of space, time or device, we need solutions that will help us on this journey. 
In this thesis, we’ll go through the solutions that will automate routine tasks, help in collabora-
tion and provide insights and analytics about parameters that will give crucial information for 
normal workers and also for persons responsible for decisions regarding the work environ-
ment. 
 
In the thesis we will introduce components from software and hardware to analytical methods 
of visualizing the big data collected by solution. 
 
We have studied some of the most advanced case studies in the field of connectivity and 
collaboration, like The Edge in Amsterdam. 
 
Also there is analysis of organizational behaviour in routine tasks that most of people face 
everyday and a vision how the day at the office could be easier, happier and more fluent from 
employees and visitors perspective. 
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1 Aim and objectives 

The Smart Office concept is part of the latest solutions that Enterprise level customers are 

asking. As a IT service provider, we see large business possibilities in Smart Office solu-

tions. Next generation office environments are strategic initiative from Atea Group level 

and in the scope of next strategic plan for 3 years (2018-2020). 

 

The main strategic initiatives are IoT, Big Data, AI and Analytics. All of these should be 

bound to one solution, that would be easy to maintain and easy for customer to use.  

 

As objectives I have following steps 

- To map all preferred stakeholders for the solution. Stakeholders need to have abil-

ity to integrate to build complete solution. 

- Creating/productizing Smart Office, Smart School etc. solutions to have all needed 

descriptions and processes in place to have smooth delivery of services. 

- To create demo environment to Atea Experience Center demo room to provide full 

scale demo of services to customers. 

 

1.1 Research questions 

The main questions driving the change in work environment to make it smarter and con-

nected are as follows. 

 

Modern office no longer has dedicated rooms or desks for all workers. Offices have Flex 

workspaces and those are for a limited number of workers as most people work on the 

move. How to monitor the utilization of space and services? What is the impact for 

productivity of the utilization? (RQ1) 

 

On the other hand, employers need to brand themselves to attract most competent and 

dedicated workforce. As new generations of workforce have grown in connected world, 

they expect newest solutions from employers. How the Smart Office and IoT solutions 

impact on employer brand? (RQ2) 

 

Also, on today’s world we receive data from all kind of sources. We have date from sen-

sors, multiple different software etc. How to analyse that software and make on readable 

for end-user e.g. on info screen? (RQ3) 
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1.2 Scope 

Scope of thesis will consist of following solutions, that will integrate to Smart Office Solu-

tions. 

- SaaS solution for meeting and Visitor management 

- IoT sensors to provide real time data of work environment 

- Bluetooth based solution for locating free meeting rooms and colleagues 

- AI solutions to to help users and visitors by automating routine tasks. 

 

My role in development of the Smart Office solution begun early 2017. Initiative to this 

came from customer request, where they asked for new solutions under pseudonym Wow 

effect, which also meant “Way of working”. 

 

As my role is solution sales, I received task for creating solution that would answer to cus-

tomer needs and reach bit to the future of workplace. 

My task has been evaluating potential solutions that could be beneficial to the concept. 

After I found the needed modules and received approval to go ahead with those from 

board of directors, I had to pack the concept more sellable product. 

 

During Q3/2018 I was nominated to Atea Finland’s strategic initiative team that is respon-

sible for AI, IoT, Analytic and BI strategy for 2019-2021 period. 
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2 Vision of Modern Workplace 

 

To present the vision of the modern workplace, I have created flow for workday. This flow 

presents timeline from the moment person leaves home, to the moment person leaves the 

office. There are several routines during the day, and by interacting to these routines, we 

can make the day flow more fluent and move employee time to more important tasks. Al-

so, the modern workplace environment affects employer brand and attracts more employ-

ees. (Appendix 1. Atea Smart Office Presentation Powerpoint) 

 

 

Picture 1. Intelligent work day experience. 

 

2.1 SaaS solution for increased productivity in meeting and Visitor management 

The Software as a Service solution for advanced meeting and visitor management, is 

module-based solution that answers to most common issues in meeting and visitor man-

agement. These issues are, finding meeting room, notifications and using multiple portals 

to make different orders. 

To make this process easier the solution combines all of these to same place where user 

normally creates the meeting invitation, to e-mail software. 

With the solution user can search for meeting room with parameters he/she needs, these 

can be location or needed equipment. 
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After the room is chosen, the user can order catering service from calendar invitation. And 

after this guest list can be created for reception. (Mørch, 2018). 

 

2.2 IoT and Analytics 

One of the core elements of solution is built on IoT. This consists of hardware that is in 

this case different kind of sensors, that can be used to measure several objects.  

These sensors can be used to monitor or measure following attributes. 

- Presence in meeting room or workstation 

- Environmental factors like temperature, noise, air quality, CO2, ambient light or 

humidity. 

- Open/Closed doors 

- Vibration of machinery 

 

The data these sensors provide is so called Big Data. This data needs AI logic to make 

analyzing of it more convenient. 

Sensors will be utilized in workplace environment to help people find free meeting rooms 

and seats by providing real time data of current use of those locations. Data of current use 

will be shown in info screen or application with red/yellow/green light status color. 

 

Also, environment sensors will be integrated to system, to provide users more data about 

noise levels and temperatures of different areas at the office. This data will be “support 

data” and will help user to make decision about choosing workstation 

Environmental data can be also used for facility management and maintenance purposes, 

where it will give information about current status of air quality, temperature and humidity 

levels in facilities. 

 

We have integrated several different kind of sensor technologies to our solution. Current 

standards for data transfer are Lora, SigFox and Narrowband Iot.  

As NB-IOT network is currently not launched with every operator and does not cover 

enough area, we have focused on other standards. 

 

SigFox sensors give us very small energy consumption that gives battery life up to 6 

years. On the other side SigFox give only possibility to transmit data every 15 minutes, so 

it is not applicable to all use cases. 
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Because of this we have also taken to use sensors that use Wifi MESH network and sepa-

rate 4G gateway to transmit all data to the cloud. This give the possibility to transmit data 

every second, so we can have real-time data in use. 

 

The different use cases for these 2 solutions are that real-time data will show current 

presence in meeting rooms or workstations, are they free or busy. But with Sigfox devices 

we can monitor environmental characters like CO2, VOC, Temperature and Voice, that 

don’t need exactly real-time view and can be shown with 15 minutes delay. 

 

  

2.3 Bluetooth and GPS positioning in office environment 

As workplaces are getting more and more open, and people don’t have dedicated desks, 

or they won’t even be the office, there is growing need for solution that can help finding 

them when needed.  

To counter this problem, we evaluated several solutions that provide user locating and 

positioning solutions.  

Currently at the market is Tieto Emphatic Building solution, which has colleague finder 

solution that is based on Quuppa hardware and application created by Tieto. This givers 

possibility to search for you colleague from info screens around the premises or you can 

see them even in real-time from these screens. To be trackable, user must carry Blue-

tooth tag with him/her. 

We chose different approach to colleague finder. Main drivers to this where GDPR re-

quirements and usability of the solution. 

We based our finding solution to completely voluntarily participation and mobile phone 

tracking. This will give the benefit of not carrying any additional tags, and that user can 

every time choose whether to be found.  

 

On technical aspect, the solution is solely Bluetooth or GPS tracking working on mobile 

application. To work as planned, user will allow the application to star every time the mo-

bile phone detects the signal from Bluetooth beacons in office premises. This will keep the 

application running in background and make the user findable. 

 

If user wants to search for colleague, he/she will type the name of the person to the appli-

cation and the application will look for the persons phone from the area. If the phone is 

found, the person will receive pop-up message from application that colleague is looking 

for him/her and will have always option to decline. 
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The possibility to decline from specific search will make people more committed to use the 

solution, because of their own control of their presence in other people’s views. 

 

In the studies that we did with our partners, we found out that if user presence is constant-

ly shown in info screen on public spaces, the participation will be around 30% to 50%. But 

if user is given possibility to decline from searches, over 90% will be installing the applica-

tion to their mobile devices. (Rainier Communications 2017) 

 

 

2.4 Bluetooth and GPS tracking in logistics 

The Bluetooth and GPS tracking can similarly be used in tracking of logistics parcels, to 

make processes more efficient and prevent lost shipments or delays. 

 

With the tracking devices, shipments can be tracked with GPS to schedule unloading and 

loading services more precisely to reduce idle time. Also if shipment is delayed, it can be 

tracked by GPS and re-scheduling is easier. 

 

When shipments enter hangars, the GPS tracking is not reliable anymore, and Bluetooth 

is right solution. With Bluetooth beaconing, each pallet or package can be traced with 

10cm precision within the warehouse. This will provide completely new way for finding the 

right pallet or package with less time.  

 

2.5 Visualization of the data 

As all solutions that where mentioned before, create so called big data, it is mandatory to 

visualize that data to make it readable. The big data itself is unusable for end users, so we 

have created more detailed view of it. 

With advanced visualization solutions, we can show real time presence of meeting rooms 

and environmental circumstances in info screens or mobile application. This way users 

can make their decisions based on actual circumstances around them. In example user 

can choose seating place based on noise level or temperature at the office. 

 

Below is screenshot of real time data from our head office, where user can see from the 

screens which meeting rooms are busy and which are free, or temperature, luminance 
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and humidity statistics. Also power consumption and water consumption can be monitored 

with sensors and visualized for analytical purposes. 

 

 

 

 

 

 

 

 

Also, mobile application is available for users. Mobile application has single sign-on to 

authenticate users with same credentials that their normal office network and e-mail. With 

the mobile application users can see the same floorplans as they can see with info 

screens, there is also possibility to integrations with weather service, parking space finder, 

internal news channel and collecting feedback. 

(Appendix 2. Atea Smart Office Presentation video in Atea Focus 2018 by Petteri Kauria 

and Mihail Borodavkin) 

 

 

Picture 2. Live View of Smart Office Floor Plan 
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Picture 3. Screenshot of smart Office Application 
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2.6 Case studies about Smart Office 

2.6.1 Yanzi and IBM make ISS HQ in Copenhagen smarter 

Yanzi Networks and IBM built together a Smart Office environment to ISS HQ in Copen-

hagen. Aim of the solution was to create building that can be called cognitive. 

This was created with Yanzi providing sensor hardware and IBM bringing the Watson plat-

form to offer AI. 

In the ISS HQ, there are now multiple sensors which monitor environmental parameters 

like temperature, humidity, noise and even dust on floors. This will give cost savings in 

cleaning operations because there’s no point in cleaning floors that don’t need to be 

cleaned. 

Also, all meeting rooms are fitted with meeting room management solutions and facial 

recognition cameras, that will know who are attending the meeting. 

Most of the tasks are done on mobile phones. Notifications of free parking slots, coming 

visitors or packages are delivered on mobile phones to users. 

With this cognitive and connected environment user satisfaction was significantly in-

creased and operating costs where reduced when un-necessary tasks and cleaning oper-

ations are not done anymore. (Yanzi Networks 2016) 

 

2.6.2 Deloitte offices in Amsterdam, the most connected building in the world 

Deloitte, one of the worlds leading accounting and consulting companies, built office, 

which is called greenest and most connected building to Amsterdam, Netherlands. 

In Deloitte office, all lighting fixtures are developed and provided by Signify, previously 

known as Philips Lighting, which is leading company in smart lighting sector. All of the 

Signify lights have integrated Wi-Fi modules and they are constantly connected to network 

via ethernet cable. This makes the Wi-Fi network to cover whole building without separate 

access points. 

Also, the office has modern solutions for other daily tasks like lunch. Users can choose 

their lunch by reading a QR code, with the code kitchen knows which food was ordered by 

each individual and payment will be processed via mobile application. 

In the Deloitte office nobody has own seat. Actually, there are not enough seats to all em-

ployees, because usually all employees are not at the office same time. 

Even security has automated helpers, called security robots. These little helpers will be 

patrolling the public areas of the office and report to control centre with real time video 

data. 
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To make building also green, there are advanced solution for extracting heat and coolant 

from deep underground. Rainwater is collected to be used in flushing the toilets and elec-

tricity is generated by large solar panels. There is also vertical farming on the roof and bee 

hives on the premises of the office. 

 

Because of these leading edge technical and environmental solutions in the building, 

Deloitte in Amsterdam has become place where people want to work because of the 

building and modern environment. The solutions themselves have helped the company to 

attract best workforce and save costs in multiple areas. (Randall 2015) 
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3 Methodology 

Describe the research and development methods guiding you through the actual work. 

This includes selecting between qualitative and quantitative research, identifying the re-

search strategy (e.g. case study or action research), determining the methods for collect-

ing and analyzing the data and conducting development activities in the target organiza-

tion. Describe and justify the choice of methods. 

3.1 Data collection methods 

Background for the solution comes from real customer cases and customer feedback. 

Also, several customer interviews and observations of people behaviour during workday, 

were conducted. 

Since 2016, there has been growing need for modern workplace environments in enter-

prise customers in Finland. This has been shown in RFI’s and RFP’s that enterprise level 

customers have been sending to potential vendors during last 2 years. 

To get better knowledge of market need and to create portfolio that answers to those 

needs, I have done analysing of these customer requests and resulting solution is created 

to according to those needs. 

 

Also, we have done customer interviews to get better understanding on question “what 

creates attractive workplace”. These interviews brought several topics that are presented 

in this thesis. 

 

To understand current behaviour of people in workplace environment, ie. finding col-

leagues, behaviour in organizing meetings etc. I have observed several meetings of ordi-

nary people. 

3.2 Analysis methods 

We presented the Smart Office solution in Atea Focus Event and IBM Think Event in Hel-

sinki Exhibition Centre during Q3/2018. 

In Atea Focus we had dedicated area for Atea Smart Office where we presented the solu-

tion in real-time and collected customer feedback and requirements that may be applied to 

solution in future. I also personally presented the solution on stage for 243-person live 

audience and via YouTube to virtual viewers. 
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In IBM Think we had stand that was dedicated completely for our Smart Office Solution. 

We presented live demos for customers and partners from different solution areas and 

collected feedback from customer point of view. 

 

In November of 2018 we had Smart Office day in our HQ, where we had 100 customers 

and all key partners.  

 

We have built Experience Centre to our HQ where we have all components of the solution 

in live demo, so customers can test the solution in real use. 

 

Also, we have initiated several proof of concepts to enterprise customers in Finland to 

evaluate the solution in real use in existing office environments. 
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4 World is changing to smarter 

The main driver to changing workplace environments to smarter, are productivity increase, 

attracting employees, utilization of space and employer branding. 

 

4.1 Employee Productivity 

One main driver of Smart Office solutions is increasing productivity. As the basic principle 

of all companies is to produce as much as possible with lowest possible costs, the produc-

tivity increase needs to be justified in most investments. Productivity increase means that 

ROI (Return of investment) needs to be calculated, presented and justified well. 

 

4.1.1 Current issues in Productivity 

After observing people behavior in their routine work, I’ve noticed several things that re-

duce or at least affect productivity. In this case this means that routine tasks will take time 

that can be otherwise used to more productive work.  
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Following chart shows the workflow of standard meeting currently in many organizations. 

 

Reasoning & Plan-
ning 

We need to do some-
thing, so I’ll book a 
meeting  or I need to get 
acceptance to proceed, I 
need a meeting. 

I can’t meet my col-
leagues ad hoc because 
their calendars are full, 
so I book a meeting. 

I plan some kind of 
agenda but not in detail. 

Organizing Oh no! All calendars are full! Ok, 
in three weeks time there is a 
slot. 

No room available for larger ad 
hoc meetings. Oh, this room is free 
although it looks booked.. 

I’ll send the invite even though col-
league already has some bookings 
there.. 

Find or connect I have no idea who is the 
guest I’m supposed to pick 
up here. 

I can’t connect to the meeting, tech 
issues! Or I can’t find the meeting 
room. I’m late, sorry! 

Prioritize and  react I got an invitation but why do 
they need me there and what 
should I do? Hard to prioritize. 

I’m not sure yet if I can 
make it so I do not reply 
at all. 

I know I should prepare 
something but I have no 
time. 

Actual collaboration 

Ok here were are but 
why? What are we 
supposed to achieve? 

Participation could have been more effi-
cient if this was properly prepared.. Oh, five 
emails to reply, I’ll do it here.. 

Notes weren’t 
taken or they are 
too vague. 

We do not discuss if meeting like this 
is the best way to continue collabora-
tion, so let’s just book the next meet-
ing. 

Share We didn’t share the notes to a place where they 
would be easy for everyone  to find. 

I’m not sure who knows 
about this or who has 
the time, so just in case I 
send invitations to 
several people 

Picture 4. Workflow of standard meeting 
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The chart is based on basic behavior of people in organization and how they act in meet-

ing process. 

The chart shows bullets that can be automated, or user decision can be affected with the 

help of AI solutions. 

Current productivity and user experience are decreased because of complex tools that do 

not integrate with each other. This causes situation where user needs to use multiple tools 

to achieve goal of organizing standard meeting. According to research done in Denmark 

in 2016, approximately 28% of worktime is spent on routine tasks related to e-mail and 

meeting management on weekly basis. If this time is converted to money, it causes signif-

icant costs for employer. 

 

4.1.2 How we see productivity in future 

The solutions we have created to help in this process, level from software to hardware 

and have AI and Analytical solutions to impact user decisions. 
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The following chart represents the workflow of standard meeting with usage modern soft-

ware solutions combined with Big Data Analytics. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I was responsible for taking the 
notes, good that we had the 
clear framework  to fill them in.. 

It is really easy to find 
the right persons and 
see who has the time.  

Reasoning & Plan-
ning 

What do we really need to 
achieve? Can I do it just by 
asking colleagues straight 
away? 

Do we really need a 
meeting? Is there 
some other, more 
efficient alterna-
tive? 

I plan the agenda and 
think carefully who 
does what and how 
long it will take. Would 
25 mins be enough? 

Organizing Oh great! It is easy to find a free slot 
for everyone or I could actually grab 
the people I need straight away, they 
all seem to be in same office. 

Free and suitable space is easy 
to find. We could go into this co-
create space straight away.. 

Sending the invitation is 
easy and the agenda is easy 
to find in the Teams Notes. 

Find or connect Oh, I just got an info that my 
guests have arrived. Easy to 
recognize them in the lobby. 

It was easy to see where our meet-
ing is or connecting to the meeting 
only required one click.. 

Prioritize and  
react 

What an interesting 
invitation! It is clear 
what they need me for. 

I’ll reply straight away that I’m coming.. 
Wait, actually that time won’t suit me. 
Luckily it is easy to suggest a better time.. 

It is clear what I need 
to do before the meet-
ing.  

Actual collabora-
tion 

Good that we did a quick 
recap about today’s agenda 
and goals. 

Meeting was efficient! Everybody 
did their part and concentrated. 
Tech worked flawlessly! 

Good that we had the discussion 
about in what way we should 
continue our collaboration.  

Share It is clear who I should share the notes with, 
they certainly know where to find them. 

Picture 5. Workflow of modern meeting 
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4.2 Employer Branding and attracting employees 

Recent studies have shown that millennials who are starting to represent large part of 

workforce, are attracted to employers who have modern tools and environment to work. 

This has great contrast to previous generations who appreciated own office room and 

working without disturbances. 

 

Attached picture presents the office layout of current modern office. 

 

 

  

 

 

 

Today’s offices hardly ever have closed office rooms for any personnel. The layout con-

sists of large open areas that give possibility for collaboration and also seating places 

called hot desk or flex seating. This model means that people don’t have named places 

and they can choose new seating place every day. 

 

4.2.1 The driver for change 

Today schools are already teaching even small kids to this kind of environments. Good 

example of this kind of school is Tuomelan koulu in Hämeenlinna, which does not have 

any classrooms, except for musical lessons. Most of new schools are based on open cul-

ture and also the renewed study plan for basic schools inspires to this.  

 

Picture 6. Vision of open office 
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When people have studied and lived in this kind of environments, they expect same cul-

ture from workplace. 

 

To attract these millennials, the workplaces in private sector, and sometimes also in pub-

lic, have been starting to convert offices to open spaces. (Appendix 4. Video of Reimagin-

ing Smart Building & Productive People- Microsoft Smart Buildings) 

 

4.2.2 Problems of the open workplace 

The open workplace will also bring certain problems, that needs to be solved. This kind of 

problems are increased noise difficulties of locating colleagues, because they don’t have 

dedicated seating places and difficulty of measuring the utilization rates of spaces.  

These issues will affect user satisfaction and productivity if not handled correctly. 

To counter these problems, we have several solutions to use. Solutions are listed below. 

For issues with high levels of noise, best solution is active noise cancelling headphones. 

These headphones will neutralize almost 90% of static noises and most of speech and 

other changing voices. Also, we can visualize the noisiest and most quiet locations in the 

office, to help user to choose best location. 

For utilization rates, solution is presence sensor. These sensors will be installed to all 

seats. Sensor will visualize the current state of the seat, by showing is it taken or free. The 

data of all times that seat has been taken or free, can be forwarded to Power BI or other 

Business Intelligence solution to make charts for analysing purposes of the data. 

 

 

4.2.3 Benefits of open workplace and ways to make it better 

As the world is changing to more collaborative and international it will affect also office 

environment. To make collaboration easier, the office environments have become more 

open. This way the offices become more like open collaboration hub’s, where all users 

can interact, collaborate and have discussions and meetings more easily. 

If compared to traditional offices, in open area users can have discussions without moving 

from their seating places. In traditional office people have own office rooms, and discus-

sion with the person requires entering the room, which is considered interfering their cur-

rent work, but in open office everyone will have chance to discuss, ask or help all the time. 

In open office environment, meeting rooms are no longer needed in such vast amounts, 

because internal collaboration will be done outside meeting rooms. Also, open environ-

ment will make people feel more cosy, because it can be furnished more like home. 
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5 Conclusion of the study 

As the conclusion of the study, we can see that digital revolution is fast and evolving all 

the time. We have changed the way our children study, they use digital tools and envi-

ronments are open. They collaborate instead of just individual works, they use more ana-

lytical methods and they are always connected. 

 

When schools are changing, the workplace needs to change also. Usual setup is that 

school is always bit behind of the work life in most areas of expertise.  

The Smart Office will enable workers to be connected and collaborate in places where the 

spend most of the time and with tools that they carry most of the day, the mobile devices. 

This affects the employer brand positively (RQ2). 

 

 

In smart office, different sensor technologies are used to collect data for analytical and 

visualization purposes. This data can provide information for workers about environmental 

aspects, free seats or even about queue in lunch restaurant. These small fragments of 

information can help person to do better decisions and prioritize time usage, if visualized 

in correct way. (RQ1) 

 

Same information can be used to meter utilization levels, CO2 levels or VOC levels. With 

this information air conditioning, heating or water usage can be automatically adjusted. 

Open doors can be monitored without manual work. (RQ3) 

 

Smart office solutions will provide also better visitor experience and help is routine tasks 

like booking meeting room or ordering refreshments to the meeting. Meeting room utiliza-

tion can be monitored, and now-show/ghost meetings can be minimized with automatic 

meeting room unbooking if meeting is not confirmed in time. (RQ1)  

(Appendix 3. Service Description of Smart Office (Confidential)) 
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Appendices 

 

Appendix 1. Atea Smart Office Presentation Powerpoint  

 

Appendix 2. Atea Smart Office Presentation video in Atea Focus 2018 by Petteri 

Kauria and Mihail Borodavkin 

https://www.youtube.com/watch?v=ve4NoZWsg7k&t=12388s 

 

Appendix 3. Service Description of Smart Office (Confidential) 

 

Appendix 4. Video of Reimagining Smart Building & Productive People- Microsoft 

Smart Buildings 

https://www.youtube.com/watch?v=uhfjeVNI9b0&t=19s 
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