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New technological innovations are considered as one of the major drivers of 
economic growth. However, in order to be able to achieve this growth, the 
diffusion of these new technologies is essential. The large number of factors 
that influence the diffusion process makes it rather difficult to make estimations, 
before the realization of the process. Especially emerging technologies, such as 
5G technology, can considerably benefit from a better analysis of the diffusion 
process in order to fully realize their potential. Based on this shortcoming in 
the existing literature, this study aims to determine the possible impacts of 
adoption of 5G technology on business models within the cleaning industry. As 
it is implied in the objective, these impacts of adoption of 5G technology on 
business models are enabled by the adoption of 5G technology. Therefore, the 
constraints which influence the adoption of 5G technology are researched 
initially, as it is a prerequisite to identify potential modifications on business 
models.  
 
A qualitative research methodology was deemed appropriate after the 
investigation of previous research within the field and to complement the case 
study design which this thesis internalizes. In addition to the review of relevant 
academic literature, twelve semi-structured interviews have been conducted as 
another data source. The qualitative data obtained from these interviews are 
analyzed using the thematic analysis method and themes are identified after the 
coding and categorization process. After the analysis, three areas of interest, 
which are Revenue Models, Logistics Operations and Automation for 
Individualization, have been identified according to the similarities of results, 
anticipated opportunities and observed challenges within the cleaning industry. 
Within these areas, the effects of adopting 5G technology on the value 
proposition of the business model are examined while considering the 
drawbacks of the cleaning industry through the collaboration with an external 
company called L2GO. The study concludes by proposing four potential 
implications of 5G adoption on business models within the identified areas and 
identifying the possible changes in their value propositions. 
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Popular Science Summary 

Even though innovations are diffusing the market by improvement of technological advancement, 

there are various constraints which affect the diffusion process. While technological innovations 

are diffusing the industries, it has a significant impact on traditional business models. Beside the 

impacts on business models that lead to modify business models, it is improving the value 

proposition process of business models. Even though the research regarding the technology 

adoption concentrates on innovative industries, traditional industries such as the cleaning industry 

are generally overlooked related to possible impacts on business models that diffusion of 

technological innovation leads to. Since the cleaning industry has tried to implement latest 

technological innovations, possible effects of diffusion of 5G technology on business models are 

seeming promising for the industry. 

This thesis aims to identify possible influences of diffusion of 5G technology on business models 

within the cleaning industry while understanding constraints which may affect the diffusion 

process of 5G technology. Since the diffusion of 5G technology will impact on the value creation 

of business models, the essence of proposed value creation in the modified business models has 

been examined. Along this way, a qualitative approach has been utilized which means that data 

collected for the study was non-numerical and deductive approach was used by gathering 

knowledge from twelve C-level managers in several industries then this knowledge was 

implemented in the cleaning industry. In order to understand the cleaning industry, it collaborated 

with an external company called L2GO which is a part of the cleaning industry. 

The result shows that adoption of 5G technology has various constraints which may affect the 

adoption process. Since the diffusion of 5G will have irreversible impacts on business models, 

possible modifications of diffusion of 5G technology on business models are examined in the three 

main areas which are Revenue Models, Logistic Operations and Automation for Individualization. 

Lastly, the possible business model modifications and value creation enabled by diffusion of 5G 

technology within these areas have been investigated while considering the challenges within the 

cleaning industry by collaborating with the external partner. 
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1. Introduction 

In this section, a brief introduction to the diffusion of innovation concept, the adoption of fifth 

generation (5G) technology and the potential impact on business models has been presented. The 

established knowledge basis was later followed by the problematization of the issue at hand, the 

purpose of this thesis and the two research questions which were answered later in the thesis. 

1.1 Background 

With the increasing pace of technological development and advancement, new innovations are 

released to the market with higher frequency (Grübler, 1996). Although technological innovations 

are considered as a significant driving force for economic growth, diffusion of innovation is 

essential to fully benefit from their potential (Hall and Khan, 2003; Schacht, 2010). Over the years, 

two common characteristics have been identified after observing various diffusion processes. 

These are the overall slowness of adopting a new technology and wide variation in the acceptance 

of different technologies (Hall and Khan, 2003). Both these characteristics, the adoption rate and 

acceptance of an innovation, are dependent on economic, social, cultural and geographical factors 

(Hall and Khan, 2003; Robertson, 1967).  

 

Considering the extent of the factors that influence the diffusion of innovation processes, the 

technology adoption differs in every industry (Oliveira and Fraga, 2011; MacVaugh and 

Schiavone, 2010). Most of the time, the research regarding technology diffusion focuses on 

industries that are innovative and more developed as they offer a more interesting setting for the 

research (Liu, Madhavan and Sudharshan, 2005). On the other hand, the more traditional and less 

technology-dependent industries, like the cleaning industry, are commonly overlooked when it 

comes to technological innovations and their utilization (Greenhalgh et al., 2005). However, the 

tardiness in technology accomodation is slowly diminishing as the industry has been undergoing 

some transformations in terms of the proposed services, automatization and digitalization in the 

last two decades (Djellal, 2002). While the conservative nature of the industry presents challenges 

in terms of adoption of a new technology, overcoming these barriers would mean that companies 

which successfully interpret and assess the constraints that obstruct the diffusion of an upcoming 

innovation can retain their competitive advantage within the industry.  
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Especially with the 5G technology right around the corner, humanity is on the verge of a 

technological breakthrough. Even though the rate of new technological breakthroughs has been 

increasing over the years, this acceleration is especially visible in the telecommunication industry 

(Chen, Reilly and Lynn, 2012). The fourth generation (4G) cellular network technology, which is 

currently used all around the world, was first introduced in 2008 (Pisarov and Mester, 2020). As 

the world and the people living in it are becoming more and more connected, an infrastructure 

which can sufficiently satisfy the requirements of this connectivity is needed. The current 4G and 

4.5G technologies are not capable of sufficiently supporting the emerging business applications 

like artificial intelligence (AI), Internet of Things (IoT), smart buildings and cities and Industry 

4.0 (ITU-R, 2017). Integrating these applications in their business models can be a great 

opportunity for companies to improve their value proposition. Unfortunately, it is rather difficult 

to determine value creation opportunities before the diffusion process is realized, due to the 

uncertainty surrounding the adoption process of an innovation and the potential impact on existing 

business models.  

 

In this thesis, the diffusion processes of previous cellular network technologies and their impact 

on business models will be investigated to serve as a guide to analyze the upcoming 5G technology 

adoption. With a relevant background and expectations from the diffusion of 5G technology 

established, the focus will be shifted to possible changes in the value creation of businesses with 

the integration of the technology. In order to ground the research empirically, the cleaning industry 

has been selected as the basis of the research, since a collaboration has been established with a 

company called L2GO which is a part of the cleaning industry. By looking into this company, 

valuable insights and a better overview of the industry can be obtained. Although this collaboration 

is one of the main reasons behind the selection of the cleaning industry, the limited amount of 

research surrounding the industry makes it an interesting area to explore.  

 

1.2 Problematization 
The uncertainty surrounding the diffusion of an innovation proves to be an interesting subject to 

investigate. The extent of mathematical models and forecasting methods for understanding the 

diffusion of innovation concepts are a clear indicator of this interest. (Meade and Islam, 2006). 

Although the research investigating the concept is abundant, the existing research falls short in 
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sufficiently exploring the diffusion process of 5G technology. Additionally, the challenges that 

can be encountered that influence the diffusion of 5G technology are underdeveloped. This 

research gap was the main inspiration behind investigating the diffusion of 5G technology from 

different perspectives to obtain a better insight regarding the adoption of the technology.  

 

On the other hand, the established models for diffusion of innovation are unable to sufficiently 

identify the expected impacts of adopting a new technology on business models before the 

diffusion process is realized. One of the main reasons behind this inability is the perspective 

towards the diffusion of innovation concept, especially regarding technological innovations. 

Existing research regarding the communication network technologies mostly focus on the 

technical side of the technological developments (Vora, 2015; Andrews et al., 2014; Shafi et al., 

2017). Even though these studies establish relevant knowledge surrounding the technical 

capabilities and applicability of the innovations at hand, investigation of the value proposition of 

these technologies is relatively lacking. To overcome this shortcoming, a different approach for 

analyzing the potential effects of 5G technology adoption is required. Instead of the technical 

perspective, embracing a value creation point of view while analyzing diffusion of 5G technology 

and its effects on business models can pave the way for the identification of possible impacts of 

adopting 5G technology. 

1.3 Purpose and Research Questions 

This thesis aims to identify the possible impacts of adoption of 5G technology on business models 

within the cleaning industry. In order to achieve this objective, the diffusion of 5G technology and 

the factors which influence this process will be investigated. This understanding of the current 

situation of 5G technology and the factors which dictate its adoption will serve as a basis for 

determining the most prone areas to be impacted by the diffusion of 5G technology.  Lastly, the 

effect of adopting 5G technology on the value proposition of business models within the 

determined areas will be examined. Hopefully, the insights acquired regarding the potential impact 

of 5G technology in the cleaning industry throughout the study can serve as a guide for the 

companies within the industry and portray a potential picture of the future of the cleaning industry.  
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Based on the problematization and the purpose of this study, the following research questions are 

generated: 

 

● How can diffusion of 5G technology influence the business model value creation? 

 

● What implications can this have on business models in the cleaning industry? 

 

With these two particular questions, we expect that answering them would raise some theoretical 

and practical implications. As mentioned previously, the rather low interest in the cleaning industry 

amplifies the importance and value of any study researching the subject. Therefore, the findings 

and results that will be acquired throughout this research can play a critical role as a guide for 

companies interested in adopting 5G technology in the cleaning industry from a practical 

perspective and as a basis for research revolving around the identification of possible impacts of 

technology adoption prior to its realization from a theoretical perspective. Before moving forward 

with the process of answering the research questions, the existing literature will be researched to 

establish an understanding of the main concepts which will be focused throughout this study. 
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2. Literature Review 

Throughout the Literature Review, an extensive investigation of the evolution of mobile network 

technologies, a look into 5G technology and a review of the existing business model applications 

research has been carried out. The internalization of previous literature in the mentioned subjects 

is expected to serve as a basis for the upcoming sections of the research and the Literature Review 

will be referred back to frequently.  

2.1 Evolution of Generation Technologies from 1G to 5G 

Every advanced improvement of wireless standards (mobile network) is shortened as a “G” which 

simply stands for improvement in data-carrying capacity and decrease in latency (Jaiswal, Kumar 

and Kumari, 2014). In this context, the emergence of wireless standards starts from first-generation 

technology (1G) to fifth-generation technology (5G). With the understanding of how the first four 

generations changed the world and contributed to business models, organizations may be better 

prepared for the 5G technology. 
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Generation Technology Data Bandwidth Key Features and Business 
Model Applications 

1G 
(1970-1980s) 

Analog 
Cellular 

Technology 

9.6 Kbps Voice Only 

2G 
(1990-2000) 

Digital 
Cellular 

Technology 

64 Kbps - 170 Kbps Digital Voice, SMS and Data 
Services 

2.5G to 
2.75G 

(2001-2003) 

GPRS 500 Kbps - 1 Mbps Voice, Data, Mobile internet 
(low), E-mail services (low) 

3G 
(2003-2006) 

CDMA2000, 
UMTS and 

EDGE 

3 Mbps Voice, Data, Multimedia, Support 
for Smartphone applications, 

Mapping Services, Mobile-TV, 
Videophone 

3.5G 
(2006-2008) 

HSPA 8 Mbps - 10 Mbps Same services from 3G Network 
with advanced speed and more 

flexibility 

4G 
(2008-2020) 

LTE, Wi-Fi 
and WiMax 

12Mbps - 100Mbps High Speed, High Quality Music-
Video Streaming, 3D Gaming, HD 
multiple user video conferencing, 
Social Media Advertisement, E-

commerce 

5G 
(2020 - ...) 

IMT-2020 1Gbps - 20Gbps Smart home / building, 
Augmented / Virtual Reality, 
Cloud and Edge Computing, 

Autonomous Vehicles, Industrial 
Automation, Internet of Things 

Table 1: Evolution of Technology Generations from 1G to 5G 

 

2.1.1 Technology 
The first generation refers to the first generation of mobile network technology, simply known as 

cell phones (Bhalla and Bhalla, 2010). The first automated cellular network was first introduced 

in the 1980s based upon the analog system. The most popular analog systems during the beginning 
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of the 1980s are Advanced Mobile Phone System (AMPS) in the United States and Nordic Mobile 

Telephone (NMT) in Scandinavia (Agrawal et al., 2015).  

 

An advancement of 1G wireless communication was brought into existence in the form of 2G 

technology that was launched on the Global System for Mobile Communications (GSM) standard 

in the late 1980s in Finland (Bhalla and Bhalla, 2010). By the end of the 2G era, the technology 

had advanced as 2.5G and 2,75G.  

 

The 3G technology was first commercially launched by NTT DoCoMo in Japan in 2001 (Robins, 

2003). It is dependent on the International Telecommunication Union (ITU) under the standards 

of International Mobile Telecommunications 2000 (IMT-2000) which aims to provide wireless 

access to global telecommunication systems (Jaiswal, Kumar and Kumari, 2014). In other words, 

consumers could reach data from any location in the world which allowed international roaming 

services to begin for the first time (Agrawal et al., 2015). Before the launching of 4G technology, 

3G technology had several release versions like 3.5G and 3.75G. As indicated in Table 1, these 

are the advanced versions of 3G technology which were using HSPA (High Speed Packet Access) 

technology (Jaiswal, Kumar and Kumari, 2014). 

 

The fourth generation is the current generation technology which is superior to 3.75G as it provides 

higher capacity and better performance. In 2008, the ITU-R organization determined the Long-

Term Evolution (LTE) necessities for 4G standards as represented in Table 1. In this context, 4G 

technology was introduced for commercial use in 2009 by Telia in Sweden and Norway 

(Ezhilarasan and Dinakaran, 2017). 

  

2.1.2 Data Bandwidth 
Since the key features of the first-generation mobile network were just limited voice calls with 

maximum speed up to 9.6kbps, it was suffering from poor voice quality and no data 

communication (Jaiswal, Kumar and Kumari, 2014). In other words, listening to somebody 

through the 1G networks was difficult because of bad sound quality.  
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Table 1 depicts that with the 2G technology, download speeds were dramatically increased which 

were up to 64kbps even though it was considerably slow by today’s standards (Agrawal et al., 

2015). However, the improvement of 2G technology brought 2,5G and 2,75G which ensured 

transfer speeds up to 500kbps (Jaiswal, Kumar and Kumari, 2014).  

 

After the 2nd generation, 3G significantly affected the telecommunication industry in regards to 

download speeds. In this context, 3G technology offered increased data transfer rates up to 3Mbps, 

system capacity, and communication quality for mobile phones as indicated in Table 1. Since the 

last versions of 3G technology which were 3.5G and 3,75 were offering data transfer up to 5Mbps, 

it was pioneering the 4G technology (Jaiswal, Kumar and Kumari, 2014). 

 

Currently, since 4G technology has allowed data bandwidths to be at a higher level, it ensures high 

capacity and advanced downloading rates compared to previous technologies. Table 1 shows that 

ITU-R determined the 4G standards as setting minimum speeds requirement to 12,5Mbps and peak 

speed 100Mbps for mobile users (Jaiswal, Kumar and Kumari, 2014).  

  

2.1.3 Key Features and Business Model Applications 
Since the key feature of 1G technology is limited to only voice calls, the prices were higher than 

today's standards ($ 3 per minute). Also, the mobile phones had low battery capacity (Linder, 

2020). After the commercialization of the first mobile phones, it had significant impacts on the 

business world and achieved 20 million subscribers by 1990 in a short while (Agrawal et al., 2015).  

 

Some limitations which 1G technology faced were overcome by the improvement of 2G 

technology such as decreasing the high radio power from handsets and advanced sound quality in 

the line without any crackling noise (Jaiswal, Kumar and Kumari, 2014). As shown in Table 1, 

one of the most significant achievements which 2G technology brought was that people could 

communicate through text messages (SMS) and multimedia messages (MMS) for the first time. 

Due to this feature, it reached mass adoption by consumers and businesses (Eluwole et al., 2018). 

 

Thanks to 3rd generation technology, mobile communication networks have changed the structure 

of the telecommunications industry irreversibly, therefore the 3rd generation has a significant 
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impact on business models. One of the most tremendous business models which 3G technology 

entailed in the location-based services. As indicated shortly in Table 1, using Global Positioning 

System (GPS) technology in smartphones has become popular which increases efficiency of 

business models such as mapping services (Dhar and Varshney, 2011).  

 

Other business models were shaped in Mobile TV services. Since 3G technology has provided a 

clear video quality by high-speed broadband access, television was watched by mobile phones. In 

other words, 3G technology has changed the way of how people perceive television (Ezhilarasan 

and Dinakaran, 2017). In the age of 3G technology, the boundaries between work life and personal 

lives were getting blurry since it brought new standards of communication which are emails via 

mobile phones in the business area (Linder, 2020). Also, thanks to 3G, people began to work on 

laptops in a distance from the office like homes and cafes (Linder, 2020). In this context, 3G 

technology made people more dependent on their phones and laptops since they can access 

everywhere.  

 

With the 4G technology, the increase of various mobile-based business models has accelerated. 

This entailed decreasing the gap between customers and companies due to fast mobile web access 

(Linder, 2020). As depicted shortly in Table 1, one of the most significant business models which 

4G technology has impacted is in the video-on-demand services. Due to 4G technology, video-on-

demand services have ensured a more advanced service quality than 3G technology which led to 

the rise of subscription video on demand (Netflix, Amazon Prime) and ad-supported video on 

demand (YouTube) business models (Gautam et al., 2014).  

 

The next business models that 4G technology has modified occurred in music streaming platforms. 

By increasing the efficiency of transfer rate speeds, the music streaming industry has gained 

acceleration enormously (Gautam et al., 2014). In this direction, subscription-based business 

models have also impacted the music streaming sector as an increasing number of new companies 

such as Spotify and Apple Music (Lozic, 2020). Subscription- based is simply business models 

that sell products or services to receive monthly, yearly or seasonal recurring subscription revenue 

(McGrath, 2010). 
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Further business models were shaped in the e-commerce industry by changing e-commerce habits 

from desktop to smart devices (Linder, 2020). Simply e-commerce means buying or selling goods 

and services through online. The E-commerce sector has continued its growth as a significant trend 

during the 4G technology in the light of several business models such as Dropshipping and 

Subscription-based which enabled various companies to become more profitable like Amazon, 

eBay, and Alibaba (Laudon and Traver, 2016). Dropshipping business model simply is that the 

store does not have a stock. Products are sent from third party suppliers to customers (Singh, Kaur 

and Singh, 2018).  

 

The next business models are shifting the advertisement industry from television and desktop to 

mobile phones through social media platforms. In other words, social media marketing is 

becoming the main advertisement channel for companies, especially in the e-commerce sector due 

to 4G technology (Linder, 2020). In this context, two main business models are getting mainstream 

which are CPM (cost per thousand) and CPC (cost per click). CPM model is an advertising 

business model that is getting the profit after a thousand people visit the website. CPC is another 

popular advertising business model that generates revenue when the visitors click on the ads 

(Asdemir, Kumar and Jacob, 2012).  

 

The fifth category of business models are shaped in the online gaming industry. Because of 4G 

technology, the gaming industry was facilitated to shift online based through mobile phones 

(Krenik, 2008). Consequently, high-quality multimedia and 3D games with greater speed and 

efficiency are getting access by more players in a multiplayer environment which enabled the rise 

of free to play (F2P) and freemium types of models (Soh and Tan, 2008). F2P is simply games that 

are free to download and play. On the other hand, Freemium consists of two words which are 

“free” and “premium” which means people can download these games for free, but games include 

in-app purchases which are virtual goods inside games (Alomari, Soomro and Shaalan, 2016).  

 

The last business models which 4G has increased the efficiency was occured in the video 

conference sector (Gautam et al., 2014). Even though videophone calls were getting popular with 

3G technology, video conference is different than videophone calls. The difference is that video 

conference business models developed for conferences aim at any location with a group of people 
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(Ezhilarasan and Dinakaran, 2017). Since 4G technology enables impressive graphical user 

interfaces, it has led to the rise of multiple user video conferencing models. 

 

The communication has indicated a great transition over generations which has moved from basic 

voice communication to HD video communication. Currently, since humanity is passing a new era 

which is 5G technology, it will have an irreversible impact on the business world by transforming 

daily habits and modifying business models. In this context, 5G technology has a bright future for 

industries even though core businesses of industries are not connected with the technology by 

providing a more professional level. 

 

2.2 Exploration of 5G Technology 

5G is the expression which represents the fifth generation of wireless networks. Even though the 

final version of 5G has not standardized yet, 5G will be anticipated to integrate with the previous 

generations of wireless networks (Vora, 2015). For 25 years, generation technologies have 

concentrated on increasing the efficiency of wireless networks from 1G to 4G which has led to the 

improvement of mobile communication. However, 5G will play a significant role in transforming 

the business sectors beside the contribution to mobile communication (Linder, 2020). 

 

2.2.1 Expectations of 5G 
The deployment of 5G networks is shown as significant in satisfying expected mobile data growth. 

In this context, the advancement of available mobile broadband services to ensure Enhanced 

Mobile Broadband (eMBB) is just one part of 5G (Chen, Fan and Chen, 2019). In short, eMBB 

will provide the enormous capacity necessary in order to assist peak data rates. In the long term, 

5G is anticipated to ensure tailored connectivity in order to meet the demands of various customer 

groups. In other words, 5G will satisfy expected mobile data growth (Chen, Fan and Chen, 2019). 

  

Moreover, 5G will create new opportunities for network operators by opening a new type of 

revenue streams since it will increase the efficiency of infrastructure which may entail various 

innovative services for incumbent firms and start-ups by containing IoT implementations and 
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integration of connectivity (Henry, Alsohaily, and Sousa, 2020). Due to mobile networks, the 

needs of various industries will be solved for the first time through a connected large number of 

devices which is called Massive Machine Type Communications (mMTC) (Henry, Alsohaily, and 

Sousa, 2020). Since more instruments and devices are connected securely, automatically, and 

remotely, several sectors can become heavily dependent on wireless networks which can lead to 

increased efficiency of asset tracking, health care monitoring, smart cities and buildings. 

  

5G will provide advanced connectivity by including high speed, safe and secure communications. 

According to Oughton et al., (2018) it is estimated that 5G can be readied to use by one third of 

the global population by 2025. Since 5G provides enhanced capabilities (a subject discussed in 

detail further in the Generic Services of 5G and Technical Background), it ensures lower latency 

and diminished energy consumption as well as advanced security and resource efficiency. In this 

context, the broad range of applications and opportunities for new business models in various 

industries in Europe are ready to evolve since 5G network services will stand on creating an 

expanded ecosystem. 

  

Lastly, 5G provides agility in network features. In this sense, network infrastructures can carry 

multiple networks by separating performance features which include various types of users 

(Oughton et al., 2018). Thus, 5G is promising special performance features which improve agility 

in networks. 

 

2.2.2 Generic Services of 5G and Technical Background  
According to an ITU-R report which was published in 2017, 5G technology assists three main 

generic services. The business models which 5G will have significant impact are expected to shape 

due to these generic services. These are categorized as enhanced mobile broadband (eMBB), 

massive machine-type communications (mMTC), and ultra-reliable and low latency 

communications (URLLC) (Popovski et al., 2018). 

  

● Stable internet connection by high peak data rates and enormous mobile connectivity are 

assisted by eMBB. 



21 
 

● Connection of an enormous number of Internet of Things (IoT) devices is provided by 

mMTC. 

● Low- latency transmission (instant connectivity) with high reliability is supported by 

URLLC.  

  

Technical background which distinguishes 5G from the previous wireless generations are 

determined as eight key specialties by ITU-R. In Figure 1 below, it is indicated that minimum 

requirements in regard to technical efficiency of 5G Technology. 

 

 

Figure 1: Minimum requirements regarding technical performance for IMT-2020 radio 

interfaces (ITU-R, 2017) 

   

5G technology is beyond the border of advanced radio access technology. In brief, 5G technology 

has a high possibility to completely change network architectures. However, it is not possible to 

reach peak rates for all cases at the same time. This situation causes that coverage of the 5G is not 

easy to define fixed characteristics like previous generations at a certain location therefore IMT-

2020 defined the overall range of possibilities. Even though the IMT-2020 determined the range 

of peak rates of 5G technology, it is estimated that each location will be provided just a part of 

IMT-2020 defined technical capabilities thereby, data rates of the 5G technology will vary from 

location to location and time to time. 
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From the traffic loads aspect, 5G technology is providing significant infrastructure for 

telecommunication systems. In this context, 5G networks will provide data at a much cheaper cost 

per bit in contrast to present networks (Henry, Alsohaily, and Sousa, 2020). Since 5G ensures cost 

efficiency, mobile operators may create massive system capacity in a flexible way. This situation 

leads to operators becoming more agile and comfortable by balancing or spreading the traffic 

loads. 

  

Another important feature of 5G technology is a very low latency. With low latency, safety in the 

networks and control in the infrastructure will increase (Elayoubi, Bedo, Filippou, 2017). Since 

various new applications require lower latencies, it may have a significant impact on business 

models. 

  

Next significant feature is that 5G technology will boost data rates up to 20 Gbps as shown in 

Figure 1 above. Even though peak data rates (maximum data rates in ideal situations) will increase, 

user experienced data rates are more important than data rates because, user experienced data rates 

are measured in real life situations (Elayoubi, Bedo, Filippou, 2017). In this context, planned user 

experienced data rates are: 

  

● For indoor areas and areas which are close to radio stations, planned data rates will be > 

10 GBPS. 

● For cities and areas which are close to the cities, planned data rates will be > 100Mbps. 

● For country sides and villages, planned data rates will be > 10Mbps. 

  

Fourth feature which 5G technology has is the ultra-high reliability and useability. In wireless 

communication, the meaning of reliability is that ability to transmit the amount of traffic inside 

with high success (Henry, Alsohaily, and Sousa, 2020). In line with this direction, 5G technology 

is ensuring successful packet delivery within 1 millisecond which leads to diminishing number of 

loss of connectivity. 

  

Last specialty of 5G technology is enabling low device costs and consuming less energy. Since 5G 

technology will lead to low complexity receivers while measuring higher data rates, it is expected 
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that the cost of devices will reduce in the long run (Henry, Alsohaily, and Sousa, 2020). Also, due 

to using efficient energy, battery life of the devices will increase (Elayoubi, Bedo, Filippou, 2017). 

However, energy efficiency will not just affect the devices, it will also affect the network side. 

Since 5G technology reduces radio access network energy consumption, it will enable productive 

networks by decreasing operational expenses (Elayoubi, Bedo, Filippou, 2017). 

  

2.2.3 Possible Applications of 5G 
The development and commercialization of 5G technology will have huge benefits and advantages 

in our daily lives and in the industry. However, only a few know what these expected benefits 

actually are. Therefore, related literature needs to be investigated and analyzed in order to provide 

a sufficient understanding and obtain a general perspective regarding possible applications of 5G 

technology.  

 

While the academic literature explains various applications of 5G technology in detail, a better 

way to gather information about the possibilities of 5G in the industry is to analyze relevant reports 

from companies that are invested in 5G technology development. Even though these company 

reports are not considered as academic articles, most of them provide highly relevant and 

interesting information regarding the status and expectations from 5G technology in the industry. 

The results and outcomes of these reports are mainly based on the extensive interviews conducted 

with participants from different industries and countries. Before looking into these reports in detail, 

it is appropriate to keep in mind that these reports are not scientific articles or peer reviewed.  

 

The literature surrounding possible applications of 5G proposes various application opportunities 

regarding 5G technology. From this large pool of possible applications, the ones that are most 

relevant to the cleaning industry are identified and elaborated in this section. These applications 

are: 

 

● Industry 4.0/Industrial Automation 

Industry 4.0 is one of the most commonly specified application areas of 5G technology. The 

concept refers to the establishment of the connectivity of machines, sensors and devices to each 

other using enabling technologies/methodologies like 5G technology, AI and edge computing. 
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This transformation in manufacturing will improve productivity and efficiency of operations while 

decreasing costs (Palattella et al., 2016).  

 

Manufacturing is expected to be the greatest beneficiary of 5G services (Wurm et al., 2019). With 

the next Industrial Revolution (Industry 4.0), the concept of manufacturing will transform from 

massive production to mass customization (Hu, 2013; Koren et al., 2015). Therefore, the 

requirement for fast, reliable and flexible connection for the automation process is becoming more 

critical. For that reason, 5G technology is considered as one of the key drivers of Industry 

4.0/Industrial Automation. The wireless connection between machinery and other devices can be 

achieved with the technical specifications offered by 5G technology. These specifications 

correspond to the superior eMBB and URLLC capabilities of 5G technology compared to the 

previous technology generations. 

 

● Autonomous Vehicles 

Autonomous vehicles are another application area which many reports and companies emphasize 

upon. There is a wide range of possibilities and opportunities that can be enabled with autonomous 

vehicles. The most obvious application of 5G technology in autonomous vehicles would be the 

enhancement of vehicle-to-everything (V2X) communications which can improve the safety and 

efficiency of travelling (Krasniqi and Hajrizi, 2016). Another opportunity of autonomous vehicles 

is their application in logistics. The connectivity of various methods of transportation ranging from 

trucks to drones, can have a huge impact on business opportunities for companies and provide 

additional value for customers (Khatib and Barco, 2021). Initial steps towards autonomous 

vehicles have already been taken by several organizations and companies all over the world. 

Currently, there are lots of investments and ongoing projects regarding autonomous vehicles. New 

safety and driver assistance systems which integrate a certain level of autonomy are already 

available to the public (Khatib and Barco, 2021). The number of these systems and their 

effectiveness is expected to increase in the future. 

 

In this utilization of 5G technology, it is crucial to have a stable and reliable connection for vehicle-

to-everything communication. Errors or network issues can have serious consequences, possibly 

fatal in the worst-case scenarios, in this application so security is of the utmost importance for the 
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application. Therefore, the URLLC service that 5G technology provides is extremely valuable and 

essential for the success of this kind of application. 

 

● Smart Homes/Cities 

Many reports consider Smart Homes and Smart Cities as different applications. However, both 

applications have some similarities in terms of their structure, requirements and benefits. The term 

“Smart” in these applications of 5G corresponds to the communication between various systems 

to enhance the user experience and daily life of the society. The concept of connecting a large 

number of components and devices which belong in the same ecosystem, is the basis of both 

applications (Hui, Sherratt and Sánchez, 2017). While Smart Homes mainly integrate house 

appliances and personal items with/to each other, Smart Cities focus on the connection between 

city infrastructure and the community to monitor and optimize day-to-day activities and enhance 

the quality of life.  

 

Both applications make use of the mMTC service of 5G technology which is essential for the 

connectivity of this type. This service enables the large number of IoT devices present in both 

applications to be connected. Additionally, Smart Cities utilize eMBB services as well for 

establishing the connection between the necessary equipment and devices.  

 

Depending on the outcome of the interviews which will be conducted in the upcoming stages of 

this study, the relevant applications will be discussed and connected further to the modifying 

business models in the analysis part of the report. It is important to state once more that the possible 

applications of 5G technology are not limited to the highlighted areas in this chapter. Although 

these identified applications provide an overall portrayal of possibilities, there are still a lot of 

unknowns, opportunities and expectations surrounding 5G technology in the near future. 

 

2.2.4 Challenges of 5G Technology 

Even though 5G technology may enable various applications through main generic services, it can 

face several challenges along the process. In this context, it should be important to mention several 

challenges which 5G technology may face in the upcoming years. 
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One of the significant challenges which is expected is security and privacy. Since 5G technology 

will enable the collection and analysis of more data compared to previous generation technologies, 

there should be defined several uncertainties regarding security threats especially trust, privacy 

and cybersecurity etc. (Chin, Fan and Haines, 2014). 

  

The second challenge which 5G technology can face is building the infrastructure. Since 5G 

technology requires more antennas with higher frequency bands, it can be hard to install these 

antennas in rural regions due to lack of infrastructure (Vora, 2015). This situation can cause the 

installation of different types of antennas in rural regions. 

  

The next challenge that can occur by the emergence of 5G technology is scarcity of 5G supported 

devices in the market. Since there are a limited number of 5G supported devices in the market, it 

can be blurry to observe possible risks that 5G may enable in the devices. In this context, it is 

expected that heating issues because of high power consumption may occur in various devices 

(Driscoll, Farhoud and Nowling, 2017). 

 

Finally, one crucial challenge might be to modify business models that successfully assist by 

diffusion of 5G technology. Although it is certain that the technology is superior in terms of 

technical capabilities, it is possible that these capabilities are not effectively utilized due to the 

limitation of business models. Therefore, it is necessary to look into how business models can be 

altered to support the technology.  

 

2.3 The Business Model Concept 

The business model concept has been gaining popularity since the Internet boom in the 1990’s 

(Zott, Amit and Massa, 2011). Rising number of articles and researchers interested in the subject 

created more confusion regarding business models than before. One of the main points of 

disagreement between scholars is the rather simple sounding but difficult question of “What is a 

business model?”. Therefore, it is appropriate to start this literature review by discussing the 

answers to this crucial question. 
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In basic terms, a business model is a “description of an organization and how that organization 

functions in achieving its goals.” (Massa, Tucci and Afuah, 2017, p.73) While this description 

portrays an adequate definition on an intuitive level, there has been extensive controversies 

between academicians regarding what a business model is over the years. Many definitions were 

proposed by scholars (can be seen in Appendix A) which hindered the development of a consensus 

regarding what a business model is. Massa, Tucci and Afuah (2017) divide these definitions into 

three interpretations according to their explanations of the business model concept. These 

interpretations of a business model are: 

 

● As an attribute of a firm. 

● As a cognitive or linguistic schema. 

● As a formal conceptual representation describing the activities of a firm. 

 

A representation of how these three different interpretations is related to one another can be seen 

in Figure 2 below. The main differentiation between these interpretations is their perspective 

towards what a business model is. As Figure 2 depicts, the cognitive interpretation of business 

models has a wider and general perspective while business models as attributes of a firm are much 

more detailed and specific. 
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Figure 2: Three interpretations of business models based on Massa, Tucci and Afuah (2017) 

 

Massa, Tucci and Afuah (2017) came up with these categories after assessing more than 200 

academic articles. The first interpretation, an attribute of a firm, corresponds to the empirical 

functions/operations. For example, the business model definition according to Bocken, Rana and 

Short (2015) is “a framework that provides a structured way for sustainable business thinking by 

mapping the purpose, opportunities for value creation across the network, and value capture 

(revenue generation) in companies.” which belongs to the previously mentioned categorization 

perfectly. Three attributes/functions of a firm are highlighted in this definition. While these 

attributes in this case are mostly related to determination of the purpose, opportunities and value 

creation in companies, various scholars propose different functions in their definitions. In general, 

this interpretation proposes that business models are utilized for value creation and value-adding 

activities, but scholars fail to reach an agreement regarding the details (which, how much, when...) 

of these activities (Massa, Tucci and Afuah, 2017). Also, there is conflict between whether the 

process of performing these activities or the outcome of them are considered as value creation and 



29 
 

finally, one of the most critical discussion points of this interpretation is the comparison between 

business models and strategies of a firm. Researchers are divided into two groups in terms of their 

perspectives in this particular subject. While some believe that business models and firm strategies 

are the same thing, the other group suggests that business models are different and have the 

potential to answer issues which strategies fail to address. Massa, Tucci and Afuah (2017) are more 

inclined towards the latter perspective after exploration of both sides.  

 

The second interpretation, a cognitive or linguistic schema, of business models has a much 

different approach to what a business model is compared to the previous interpretation. Instead of 

focusing on empirical activities of a firm, it aims on establishing a thinking method/framework 

which will be the basis of the organization-wide decision-making process. This interpretation is 

accurately represented in the rather simple definition of a business model which is “A business 

model summarizes the architecture and logic of a business.” (Velu and Stiles, 2013). While this 

definition is relatively short, it is concise as it specifies the basis of what a business model is. A 

frequently mentioned example which highlights business models as cognitive or linguistic schemas 

is the case of Polaroid. The failure of the company as digitalization of the photography industry 

was becoming more prominent, stemmed from the management’s poor decision making due to 

their cognitive frames hindering their judgement (Tripsas and Gavetti, 2000). According to this 

interpretation, business models are considered to be highly influential in the coordination and 

facilitation of activities, operations, functions and overall decision-making process both internally 

and externally (Massa, Tucci and Afuah, 2017). Furthermore, business model schemas are helpful 

tools for developing new and innovative business models and possibly mapping out the future of 

a firm (Martins, Rindova and Greenbaum, 2015). This means that business models in this 

interpretation are not fixed and can evolve according to managers’ frameworks. On the other hand, 

this tendency of managers to relate and assimilate organizational activities to cognitive schemas 

may result in misinterpretation of information, missed opportunities and lethargy.  

 

The third interpretation of business models, as formal conceptual representation describing the 

activities of a firm, is the last group of Massa, Tucci and Afuah’s categorization. With this 

interpretation, business models are positioned in the middle ground between the two other 

previously discussed interpretations of business models. The term “formal” is explicitly used in 
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the definition to differentiate this interpretation from the others (Massa, Tucci and Afuah, 2017). 

The interpretation of business models as formal conceptual representations provides detailed and 

explicit descriptions of business functions (Osterwalder, Pigneur and Tucci, 2005). Main objective 

of using formal conceptualizations is to simplify the complex nature of business models by 

specifying critical activities and important elements of a business (Burton and Obel, 1995; 

Sterman, 2000). While this interpretation of business models aims to create representations of 

fundamentals of businesses, there is a lack of agreement on what critical components actually are 

(Massa, Tucci and Afuah, 2017). The different perspectives of scholars regarding the level of 

abstraction, content and semantics result in variance in the interpretation of business models as 

formal conceptual representations.  

 

In their article, Massa, Tucci and Afuah (2017) state that the lack of acknowledgement of different 

business model interpretations hinder the validity of business model research in general. Building 

on this shortcoming, they suggest research to recognize the existence of the previously identified 

interpretations which also helps to set limitations and boundaries to the research (Massa, Tucci 

and Afuah, 2017).  This article provides an extensive and comprehensive analysis of the current 

situation of business model research. With over two hundred papers assessed, Massa, Tucci and 

Afuah (2017) raise relevant questions, identify current debates and propose future research 

directions. While this research presents an overview of business model research through the 

compilation and analysis of previous studies, it is not the only attempt to unify the literature on 

business models. The goal of “clarifying” the business model concept is a common theme 

throughout many papers. Although their objectives are the same, most of the articles suggest 

different frameworks, classifications and categorizations. Scholars’ attempt on establishing a 

collective perspective towards the business model concept falls short due to this variance which is 

a dilemma in itself. Instead of organizing business model research with widely acknowledged 

guidelines, the business model concept gets even more blurry with the further divergence regarding 

the categorization of business models as well as the business model definition.   
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3. Theoretical Framework 

Building upon the Literature Review, two theories that will be used as the main tools for the 

analysis have been explored in the Theoretical Framework section. First, the value creation 

concept was discussed to develop upon the business model concept. The value creation concept is 

expected to assist in evaluation of business model modifications. After that, the diffusion of 

innovation theory has been presented since it will be used in the assessment of 5G technology 

utilization in the cleaning industry. 

 

3.1 Value Creation 

The value creation concept that has been the main subject of much research over the years. While 

the literature surrounding value creation is significant, the definition of what value creation is still 

an ongoing debate between academics and scholars (Lepak, Smith and Taylor, 2007).  The concept 

has been analyzed through the perspective of various disciplines including management, 

economics and accounting (Beattie and Smith, 2013). While the wide range of perspectives 

towards understanding value creation, it hampers the establishment of a widely accepted definition 

of value creation concept. Therefore, the most appropriate way to understand what value creation 

is to investigate the most commonly utilized definitions.  

 

In their study, Lepak, Smith and Taylor (2007) combine several of these definitions (Bowman and 

Ambrosini, 2000) to come up with their own interpretation of value creation. They suggest that 

“the value creation depends on the relative amount of value that is subjectively realized by the 

target user (or buyer) who is the focus of value creation - whether individual, organization or 

society - and that this subjective value realization must at least translate into the user’s willingness 

to exchange a monetary amount for the value received.” (Lepak, Smith and Taylor, 2007, p. 182). 

According to this explanation of value creation, the main condition for creating “value” is the 

necessity of an end user that wants to pay for the service/product that is being offered. While this 

explanation portrays an accurate picture of value creation from the end users’ perspective, the 

authors suggest two other conditions which make the value creation process more sustainable for 

the value providers (Lepak, Smith and Taylor, 2007). The first condition is that the monetary 
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exchange between parties needs to be larger than the costs endured during the process of creating 

the value. In short, the process should be profitable for the value creator. The second condition is 

that the monetary amount which the end user is willing to exchange is a function of the perceived 

performance difference between the new value that is created and the currently available 

alternatives. It is important to meet these conditions to ensure that both parties can continue 

engaging in these value creation activities. While this definition of value creation provides a 

detailed explanation of the concept, it focuses on the subject mainly from an economic point of 

view.  

 

While it is not surprising for economic and strategic management perspectives of value creation 

being producer oriented, this orientation fails to capture the whole picture of the concept. An 

alternate perspective towards value creation is to focus on the customers’ role in experiencing and 

establishing value (Priem, 2007). The fundamental ideas behind this perspective are: 

 

● Value does not have to be experienced by end users at the instant of monetary exchange as 

it is possible to experience it during the future consumption activities. 

● The value created by a product/service is not constant as customers’ experiences can differ 

as preferences and needs are not the same. 

● Consumers’ current income and the expected experience from future consumption plays a 

significant role in their willingness to pay.  

● If a product/service is unconsumed by customers, it does not provide any value. 

● The biggest customer base of the firms is individuals or households which corresponds to 

having a business-to-consumer (B2C) business model. 

 

This perspective of value creation aims to identify a way to utilize available resources that 

maximizes the consumer use value and increases the overall payments throughout the whole 

system (Priem, 2007). However, a relevant criticism about this perspective can be raised. One of 

the fundamentals of this perspective suggests that the customer bases of firms should mainly 

consist of individuals which is not the case for a huge number of companies which have a B2B 

business model. This argument is countered by the author with the following statement that “firms 

can be intermediaries that may be customers of other intermediaries but cannot be consumers as 
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they are not end users” (Priem, 2007, p. 222) and highlights that even pure B2B firms are 

contributing to some customer benefit. While some may agree with this statement, we believe that 

this interpretation fails to capture the possibility of creating value for the “intermediary” 

organizations which were specified in the statement.    

 

Based on the understanding established regarding value creation, it is becoming more and more 

apparent that the value creation concept is one of the key components of business model literature. 

As the previous discussions in this paper regarding the business model concept and its definitions 

suggests, business models provide a description of the whole company, showing and explaining 

the way they do business. These explanations often refer to the critical activities of the company 

which enable the company to create value for their suppliers, partners and customers (Zott and 

Amit, 2010). Therefore, the value creation activities are not limited to internal operations which 

aim to create value for customers only. With this realization, a wider perspective towards value 

creation is needed to appropriately observe and understand the concept. 

 

Contrary to the proposition by Priem (2007), value creation is independent of the type of end users 

which can be an individual, a company or both (Zott and Amit, 2010). The concept of value 

creation in B2B organizations is somewhat different from the traditional perspective based on the 

“producer” versus “consumer” division (Vargo and Lusch, 2011). A wider perspective towards 

value creation which considers all parties in the network as resource providing actors. 

Additionally, this perspective needs to capture the dynamic, networked and system-oriented nature 

of the value creation concept for the B2B model. Vargo and Lusch (2011) challenge the traditional 

framework of producer-consumer (value creator-value destroyer) by proposing a new service-

dominant(S-D) logic that acknowledges all social and economic actors as value creators. This 

collaborative and network-oriented logic puts value (co)creation at the center of the concept which 

is dependent on exchange of services between actors. With this service exchange, all actors in the 

system integrate their resources to create new potential resources which can be utilized even 

further. 

 

An interesting contrast between the articles by Priem (2007) and Vargo and Lusch (2011), is their 

opposite categorization of customers/end users. As mentioned previously in this section, Priem 
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(2007) relates the value creation process to customer perceptions and argues that it is not possible 

for any business to be pure B2B since every firm has to contribute to some customer benefit. This 

makes all companies B2C businesses to a certain extent. On the other hand, Vargo and Lusch 

(2011) challenge the commonly encountered “producer” and “consumer” notions by proposing 

that “consumer” implies a rather passive entity which does not contribute to creation processes. 

Instead, they state that the notion of “business” captures the characteristics of actors in the system 

in a more accurate way and is a better representation of all actors in the network. With this 

reasoning, Vargo and Lusch (2011) suggest that all businesses are, in essence, B2B. When we take 

a step back and look at these statements, in most basic terms, Priem (2007) believes that businesses 

have to be B2C while Vargo and Lusch (2011) support the idea that all businesses are B2B. The 

difference between the value creation interpretation of different scholars indicates that the concept 

is dependent on personal perspectives and individual frameworks. 

3.2 Diffusion of Innovation 

In the beginning, innovations were assumed as a process of research and development regardless 

of how long it takes to access the whole population in societies. Over time, time and process of the 

diffusion were taken into account by various academicians and businessmen since some 

innovations did not penetrate the customer segments which were causing unsuccessful initiatives 

(Norton and Bass, 1987). In this context, the theory of diffusion of innovation was firstly suggested 

by Everett Rogers. Rogers stated the dynamics of expansion and adoption of new models and 

technologies by the potential adopters in a society (Rogers, 2003). Also, Rogers proposes the main 

drivers of the diffusion process as innovation itself, communication channels, time and social 

systems. The other significant study which was conducted by Rogers is that population was 

categorized into five segments based on timing of innovations such as innovators, early adopters, 

early majority, late majority and laggards and diffusion of innovation is represented as an S-curve 

(cumulatively) over time through categories (Rogers, 2003). 
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Figure 3: Two technology adoption S-curves with discontinuity based on Rogers (2003) 

 

As shown on Figure 3, the innovation of new products or services spreads to the population 

gradually. In this context, the first level of the segment is innovators who are risk lovers and have 

close interaction with the entrepreneurs (Rogers, 2003). The next group of people in the S-curve 

are early adopters who have an importance whether innovation fails or not. These people are 

opinion leaders between other adopter categories. Since the critical mass of diffusion of innovation 

is between 15-30% of the society, several innovations may not pass this percentage which result 

in failures (Dedehayir et al., 2020). The third segment is the early majority, sometimes referred to 

as a “deliberate” (due to adoption time) since individual networks are significant for this category 

in order to spread the innovations to the other half of the society (Rogers, 2003). The fourth 

segment is shown on Figure 3 as a late majority. These people have higher levels of skepticism 

about the new products or services than previous categories, especially technology related ones. 

Various mistakes or uncertainties about innovation should be minimized until reaching this 

category otherwise, this category may not adopt the innovation (Rogers, 2003). The Laggards are 

the last category in the adoption curve. Since this category tends to be focused on “traditions”, 

Rogers states that laggards have limited educational backgrounds and generally older people 
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among the categories (Rogers, 2003). Due to this reason, most of the innovations are becoming 

successful without spreading laggards. 

  

On the other hand, if it is looked from the broader perspective to S-curve, as it indicated in Figure 

3 that before the previous technology reaches the mature level, new technology is starting to 

emerge to the innovators segment in the market. At this maturity level, most of the innovations 

which are implemented to previous technology are usually related to process improvement instead 

of improvement of technology (Christensen, 2013). When new technology begins to pass critical 

mass in society, life of the previous technology is ending. According to Christensen who is the 

writer of one of the most impactful books (The Innovator’s Dilemma) about innovation, 

technology displacement between the previous technology and new technology can be referred to 

as a disruption (Christensen, 2013). 

  

In the case in hand, even though 1G and 2G have almost reached the laggards segment in Europe 

(Germany, Italy, UK and France), the diffusion of mobile service generations starting from 3G to 

next generations have not completed their diffusion yet (Jha and Saha, 2018). In this context, since 

previous research have just focused on studying diffusion and adoption of 2G and 3G, diffusion 

of following mobile service generations is heavily dependent on estimations using various methods 

such as Bass, Gompertz and Simple Logistic model which can be seen in Appendix B. For instance, 

with the help of Gompertz and Simple Logistic model, it is analyzed that the late adopters of 2nd 

generation mobile services which are eastern and central Europe have higher diffusion rate by 

comparison with the countries which are initially established 2G mobile services such as Finland 

and Sweden (Gruber and Verboven, 2001). In order to achieve this result, several constraints were 

taken into account such as income, level of urbanization, extent of technology infrastructure and 

economic factors of identified countries etc. 
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Figure 4: 3G, 4G and 5G diffusion forecasts in France, Germany, UK and Italy (Jha and Saha, 

2018) 

 

As it can be indicated on Figure 4 above, the diffusion of 4G is faster than the diffusion of 3G and 

the adoption curve of 5G will be faster than the 4G adoption curve in the four chosen countries in 

Europe (Jahng and Park, 2020). In other words, 4G has become the fastest diffused mobile 

technology ever. This means that mobile service generations are increasing their adoption pace 

every next level of generation. According to Jha and Saha (2018), the diffusion of 3rd generation 

mobile services has been saturated in 2016 and adoption of 4G has already been saturated in the 

four chosen countries by the end of December 2020. Moreover, the important thing is that as shown 

in Figure 4, the ideal version of technology displacement looks similar to the displacement from 

3G to 4G in Europe. When it is checked the transition of innovation from 4G to 5G, it is shown 

that 5G mobile services are launched at the end of 2020 which is the time the 4G diffusion curve 

has begun to saturate (Jha and Saha, 2018). 

  

In summary, according to the forecast using the Bass model, 3G mobile technology services have 

already passed half of the population in four chosen countries. In other words, 3G technology is in 

the late majority segment in the S-curve in Germany, France, UK and Italy. However, even though 

the 4G technology is in the early majority level of the segment, it can be clearly stated that 4G 
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technology has passed the critical point in the S-curve. Today, the subscriptions of 5G technology 

are in the innovators segment which are between 5% to 8% in Europe (O’Dea, 2021). On the other 

hand, it is expected that 5G technology will reach 60-68% by the end of 2026 which means 5G 

technology will be located in the late majority segment of the S-curve in Europe in 5 years after 

deployment (Ericsson, 2020).  
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4. Methodology 

Throughout this chapter, the overall structure of the research has been discussed. In the beginning, 

a background about the cleaning industry and the external partner, L2GO, has been presented 

which is followed by the challenges that the external partner has been facing throughout the 

organization which is followed by relevant knowledge and background regarding the research 

design and methodology was provided then, information about data collection and sampling 

processes were explained. The discussion continued with an overview of the tools which will be 

utilized in data analysis. Finally, the chapter has ended with ethical considerations.  

4.1 Industry and Company Background 

Before moving forward with the methodology, it is appropriate to give some context about the 

cleaning industry. In order to do that, the external partner of this research, L2GO, is considered as 

a representation of the cleaning industry to highlight the possible opportunities and challenges 

which can be encountered within the industry in the future. 

The external partner provides the service like the hotel feeling through working together with local 

hotels in Sweden. The service which the external partner offers is basically a home cleaning service 

with a twist. Rather than just going to customers’ houses to clean, the external partner also provides 

bed linen, towels, luxury soaps, bathrobes, pillows, duvet and food etc. from the local hotels. The 

main purpose is to offer a service which makes everyday life a bit more special and easier for the 

customer. The main customer segment of the external partner is the people who spend a lot of time 

outside and do not have a lot of time available to spend on cleaning and laundry. Since the cleaners 

travel with public transportation and the textiles are being washed at professional laundry facilities, 

the water consumption and CO2 emission are reduced by 50% that makes the process more 

environmentally friendly. Also, our external partner is the first mover in Sweden with its special 

business model which entails realizing possible challenges and opportunities in the cleaning 

industry. In other words, an external partner does not compete with any company in Sweden which 

is offering the same kind of service. However, the competitors offer traditional cleaning services 

to residential markets such as cleaning home and office spaces. In this context, the competitors are 

providing cheaper alternative cleaning services compared to the external partner.   
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On basic terms, the service which external partner (L2GO) is providing works in the following 

way: 

1) The customer signs up and books their first occasion, they can choose one of two packages 

and customize it if they demand something extra. For instance, customers can demand food 

from the hotel or extra bed linen for their kids. 

2) Orders are taken and made ready by L2GO with the things that the customer ordered plus 

with cleaning supplies. 

3) The cleaners travel to the hotel where the customer is staying by public transport or private 

vehicles (depending on the weather and order size). 

4) The cleaners clean the place and change bed linen, towels and some extra order (if it is 

available or requested). 

5) The cleaners take the used textiles (not on the first occasion as the textiles are owned by 

customers) back to the hotel. 

6) Textiles get cleaned at the laundry company. 

 

● Challenges 

Since the external partner is a first mover in the market with its unique business model, it has some 

challenges that are facing nowadays. One of the biggest problems which the external partner is 

facing is high costs. Because most of the traditional companies offer cheaper prices (partly since 

they do not offer textiles etc.).  

 

The next challenge which causes high costs is regarding the planning and delivering problems. 

Because of the order size and distance of the hotels, it can take some time to transfer the orders by 

public transportation. This situation causes bottlenecks at the operation parts which ensure to delay 

some of the orders. Also, the offers sometimes are packed wrong or some of the textiles still have 

stains on them which means that cleaners must go back to the hotel to get new textiles. Based on 

how far from the hotel the customer lives, it can take a lot of unnecessary time. 

 

The third challenge occurs due to extra orders which directly influence logistic and operation of 

the external partner negatively. The issue is that since some customers have several kids, they 



41 
 

order extra stuff like pillows, soaps for the kids etc. In this context, the cleaners need to deliver a 

lot of items to the customer. Also, cleaners might have to travel between customers without 

stopping by the hotel, which means that they have to bring items for several customers. 

 

The last challenge is customization of orders by customers. Since some of the customers may only 

demand cleaning every two weeks. However, they want new bed linen every week. This challenge 

brings several order planning problems from the external partners’ side. 

 

Since diffusion of 5G technology enables possible modifications on business models in various 

industries, the external partner is showing some interest in 5G related opportunities which the 

company can implement and enhance their current operations, logistics and planning processes. In 

other words, 5G technology has the potential to be a significant solution which can help to 

overcome the challenges mentioned above. This study offers some possible solutions to these 

challenges through examining possible impacts on modified business models by diffusion of 5G 

technology. While the proposed solutions help to tackle various challenges, some of them will be 

affected indirectly. 

4.2 Research Approach and Design 

Many researchers, scholars and companies have been interested in the new possibilities which the 

establishment of 5G technology can create since the development phase of the technology (Pisarov 

and Mester, 2020; Gohil, Modi and Patel, 2013). The research that has been accumulating over the 

years until the debut of 5G technology in 2020, mainly presents common themes and application 

areas. While these findings provide an accurate portrayal of a future with 5G technology, the 

portrayals tend to depict a bigger and complete picture of possible applications rather than detailed 

analyses of the implications of business models by 5G technology. Nowadays, with 5G technology 

already established and available for businesses and industries in many countries, there seems to 

be a lack of investigation of the implications of business models by the diffusion of 5G (Elayoubi 

et al., 2017). Therefore, it is important to sufficiently understand and internalize the literature to 

be able to contribute to academic research. 
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Unlike the previous studies, this research tries to take advantage of the recent commercialization 

of 5G technology. The technology has already been utilized in various areas and industries since 

its launch which makes it possible to gather first-hand information from relevant stakeholders to 

further understand the effects of 5G technology diffusion. Furthermore, a comparison can be made 

between the academic expectations and the realized outcomes from the development and 

utilization of 5G technology in various industries.  

 

By taking the research questions and the overall nature of the study into consideration, a case study 

design is determined appropriate as the research design of this study. The case study design is 

defined as an intensive examination of a defined setting which can be a geographical collection of 

case studies used to explore a general phenomenon (Bryman, Bell and Harley, 2019; Stake, 1995). 

Furthermore, Bryman, Bell and Harley (2019) describe a case study as a detailed analysis of a 

single object of interest. As the goal of this research requires, this study includes a compilation of 

several industry analyses. In other words, this study was conducted based on a deductive method. 

Simply, the knowledge is gathered regarding the diffusion of 5G technology and possible impacts 

on business models in several industries. The knowledge gathered from these analyses is the 

foundation and basis of the upcoming discussions of this study. Then, this knowledge was adapted 

to the cleaning industry. As these analyses have significant impact on the outcome of this study, 

the methodology utilized for them is explained in detail in the following section. 

4.3 Research Method 

Based on the previous discussion about the purpose and the design of the research, a qualitative 

research method used in this study. While both qualitative and quantitative research methods offer 

unique advantages, the qualitative method is a better fit for the objective of investigating the 

impacts of diffusion of 5G technology and exploration of possible modifications on business 

models enabled with the diffusion of 5G technology. This methodology focuses on the 

interpretation of words unlike quantitative research methods, which is mainly used for numerical 

data collection and analysis (Bryman, Bell and Harley, 2019). Furthermore, qualitative research 

tries to capture and understand the interviewee’s perspective on certain topics rather than dictating 

the discussion towards the desired subjects. On the other hand, it is important to be aware of the 
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common critiques of qualitative research like subjectiveness, generalizability and replicability 

(Bryman, Bell and Harley, 2019). 

 

This objective of exploration of possible impacts on business models can only be achieved by 

establishing an understanding of the industry structure, the current situation of 5G technology 

adoption, perspective towards change and many other subjects which are not easy to quantify. 

Therefore, qualitative research is a more suitable option for this study that requires assessment of 

unquantifiable data. The interaction between interviewers and interviewees may also assist in the 

contextual understanding of the current situation regarding 5G technology and business models.  

4.4 Data Collection 

This part of the study presents how data was collected during the study. In this context, various 

methods are used for data collection which lead to answering research questions. Below, it is 

discussed why and how the use of these specific methods was suitable for this study. As it is shown 

in Figure 5 below, the primary data is reached through interviewing and the external partner. One 

important aspect to mention is that most of the data obtained from the external partner were 

gathered from various discussions throughout the thesis process. However, one interview was 

conducted with the responsible person in the external partner to improve the credibility and validity 

of the interview process. On the other hand, secondary sources are collected through scientific 

articles and company reports. For the scientific articles, it was used mostly by two sources which 

are Uppsala University Library service and Google Scholar. In addition to this, for the company 

reports, it is gathered through annual, consultant reports, magazines, news and blogs. 
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Figure 5: Overview of the Data Collection Process 

 

4.4.1 Sampling 
For this study, it is decided to use the form of purposive sampling approach since the aim of 

purposive sampling is the selecting the participants in terms of study which entailed the research 

questions to be answered properly (Bell, Bryman and Harley, 2019). In this direction, the 

candidates who are included in our study for data collection and interviews were not selected on a 

random basis. With the purposive sampling, it is gathered data from the key positions in several 

companies which will be mostly influenced by 5G technology.  

 

For the study, one of the most significant prominent forms of purposive sampling called Snowball 

Sampling is used. With this sampling, it reached initial contact from a small group of people who 

are connected to our study, then researchers accessed the other candidates based on 

recommendation from the first contact. In other words, using the network of initial contact entailed 

access to other participants in order to interview. For this research, since the subject is analyzing 

impacts of the diffusion of 5G technology and understanding the alteration in value creation in 

detail, it has reached the initial contact of participants who are included in one of the various 

industries which will be affected by 5G technology. In this direction, it is identified that the 

sampling includes several managers and supervisors at the determined industries. For the sample 

size, it consists of 12 participants who are aware of the importance of 5G technology and the effect 
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of the industry which they are a part of. In order to increase diversity, participants are selected 

based on their different positions and industries which ensure the reliability of the research. The 

information regarding interview participants which we are allowed to share can be found in Table 

2 below. 

Interviewee 
Name 

Company Industry Position at Company Country 

Anonymous A IBM Information 
Technology 

Nondisclosed as 
requested 

Germany 

Anonymous B Ericsson Telecommunication Nondisclosed as 
requested 

Sweden 

David Bauman L2GO Cleaning Industry Chief Technical Officer Sweden 

Demirhan 
Şener 

Multinet Up Fintech CEO Turkey 

Devrim Zımba AvivaSa Emeklilik Health and Pension IT Operations & 
Business Intelligence 
Division Head 

Turkey 

Doğan Necip 
Mersin 

Divan Hospitality IT & Digital 
Transformation 
Director 

Turkey 

Erkan Duysal Token Financial 
Technologies 

Payment Solutions CEO Turkey 

Metin Demirel Aksigorta Insurance Executive Vice 
President 

Turkey 

Namık Kuruca Carrefour Retail Support & Operation 
Group Manager 

France 

Selmin Danış 
Öncül 

Yıldız Holding Food Production Enterprise Architecture 
Director 

Turkey 

Tekin Gülşen Bridgestone Auto and Trucks 
Parts 

Chief Information 
Officer 

Turkey 

Tolga 
Demirbilek 

Çelik Motor Automotive Chief Information 
Officer & Digital 
Transformation Leader 

Turkey 

Table 2: Participant Information 
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4.4.2 Interview Structure 
Interviewing is the most commonly utilized method of data collection for qualitative research 

(Bryman, Bell and Harley, 2019). The flexibility that interviews offer makes it valuable and 

attractive for qualitative researchers. For this study also, interviews are highly crucial as they are 

the main source of data collection. If the conducted interviews fail to meet the expectations of 

researchers in terms of data gathering, amount and quality, it is likely that the outcome and results 

of the research will be affected.  Therefore, establishing an appropriate structure has the utmost 

importance. In general, qualitative interviews can be divided into two categories, unstructured and 

semi-structured interviews. Both categories are highly flexible and depend on the interviewers’ 

approach but when comparing both categories, semi-structured interviews have an “interview 

guide” which aims to cover certain topics with previously set questions (Bryman, Bell and Harley, 

2019).  

 

Semi-structured interviews are conducted with the selected participants as this interview structure 

allows more freedom and flexibility to the researchers (Bryman, Bell and Harley, 2019). Still, the 

interviews are following a predetermined interview guide which consists of several questions that 

steer the discussion to the relevant subjects. The interview guide that is used while conducting the 

interviews can be found attached in Appendix C. With this structure, the researchers have had the 

possibility to ask other questions that they deemed important and necessary during the interviews. 

Unfortunately, it was not possible to conduct face to face interviews with the participants due to 

the restrictions and limitations regarding COVID-19 during this period. As a result, most of the 

interviews are taken place on Zoom and Skype while some participants preferred to do the 

interviews over the phone.  

 

Throughout the interviews, the objective was to obtain as much information as possible about the 

participants’ perspective towards the business models and diffusion of 5G technology in their 

respective industries. In order to successfully achieve this goal, a few pilot interviews are 

conducted, and the questions are revised according to the answers and feedback obtained from the 

participants. This allowed the researchers to continuously improve the questions or ask new ones 

to gather relevant and useful information while making the interviews more efficient in terms of 

duration which is important for both parties. As the knowledge gained from the interviews had a 
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direct impact on the outcome of the study, the updates on questions are considerably valuable for 

the research. 

4.5 Data Analysis 

Since qualitative data includes complexity, richness, and unstructured form, it can be difficult to 

find a way through this complexity (Bell, Bryman and Harley, 2019). Even though analyzing the 

qualitative data does not contain straight forward rules or pathways, there are several well-known 

strategies such as thematic analysis, grounded theory, and discourse analysis, etc. (Bryman and 

Burgess, 1994b; Bell, Bryman and Harley, 2019) In this context, the thematic analysis strategy is 

decided for this study to analyze qualitative data gathered by interviews. Thematic analysis is a 

qualitative data analyzing strategy which focuses on analyzing and generating themes of meaning 

within the rich textual data (Clarke and Braun, 2014). Since thematic analysis provides a flexible 

interpretive process that enables coding complex unstructured data and analyzing the meaning of 

facts through themes, the study is aimed to analyze data through thematic analysis. According to 

Clarke and Braun (2014), the six-step approach is one of the most common processes to conduct 

thematic analysis. Even though the six-step approach seems like a move from one step to the next, 

it is not a linear process. 

 

 

Figure 6: Six-step approach of Thematic Analysis 
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● Step 1: Familiarization with Collected Data 

The first step is familiarization with the gathered data in order to increase understanding of 

transcripts of interviews (Clarke and Braun, 2014). In this stage, it can be really helpful to take 

some notes during the interviews. Since the collection of data through using a qualitative method 

may be in different approaches, this study used voice recording and transcribing audio during the 

interview in order to increase familiarization with the whole body of data. Also, while researchers 

are conducting the interviews, several notes are taken apart from the voice recording. 

 

● Step 2: Generating of Initial Codes 

In this step, starting to identify and organize the data in a meaningful way as it connects to the 

research questions is called coding (Clarke and Braun, 2014). Since we have a concern about 

addressing our research questions, we used theoretical thematic analysis instead of inductive which 

means we coded each part of the data which is relevant to the research questions. In this context, 

we simplified our raw data which were gathered through the transcript of voice recording by 

highlighting and drawing the important sentences of each part with different colors instead of 

coding every piece of the transcript in order to focus on research questions. Moreover, we spent 

so much time generating codes since this phase was really important to determining relevant 

themes. Therefore, we revisited this step to the last check which parts were missed after 

determining the themes. 

  

● Step 3: Generating Themes from Codes 

As mentioned previously, themes are a pattern that is obtained by something relevant to research 

questions or data. Therefore, After the generated codes, we generated necessary categories from 

the determined codes mostly based on repetition and similarities. In other words, we collected 

codes to create several categories which ensured reaching the themes. However, some of the codes 

were discarded in this step due to vagueness. At the end of the step was generating themes from 

the categories. In this context, we started by analyzing how categories can be combined to reach 

themes. Then, we listed the themes that are specific about the study. At the last phase of this step, 

we revisited our codes to find a more suitable category related to our study which helped us to 

recognize unnoticed parts in the texts. 
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● Step 4: Reviewing the Specified Themes 

During this step, we modified the themes that were obtained at the previous step. In other words, 

to try to make sure that our themes were a suitable and certain representation of the transcript. The 

process of this step started with checking our data and contrasting themes between each other. This 

led us to examine several questions such as do we have missed and are determined themes related 

to our research questions etc. Thanks to this step, the trustworthiness of thematic analysis was 

pursued as well. If we encountered any problems related to our themes, we could divide or combine 

them since various themes may share the same meaning. In short, our goal was to provide clear 

and understandable themes in regard to the study. 

  

● Step 5: Defining and Naming Themes 

This step is the final refinement of the identified themes and the purpose is to formulate what is 

meant by each theme which ensures how identified themes helped to understand the whole 

transcript (Clarke and Braun, 2014). Sub-themes were combined as a new theme or discarded. For 

the naming of the themes, it is used as much as a clear and understandable language in order to 

minimize any doubts that could have occurred by readers. At the end of this step, the final themes 

are defined and each theme is explained in a few sentences. 

  

● Step 6: Presenting and Discussing Empirical Findings 

After completing all previous steps, presenting the results, and writing up the empirical findings 

from the analysis (Clarke and Braun, 2014). While presenting the results, it is considered that 

themes were making a significant contribution to replying to research questions. In order to 

increase the reliability of the analysis, it is provided with a thick description of each theme. The 

main purpose of this step was to simplify complicated data through thematic analysis, connecting 

each theme with the literature review, and convincing readers with accurate results. 

4.6 Ethical Considerations 

Since our research method is qualitative research which contains in-depth interviews with external 

candidates in the different industries which might be influenced by the diffusion of 5G technology, 

several ethical concerns were taken into account in order to achieve trustable and feasible research. 
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In this context, focusing on Bell, Bryman and Harley (2019) and Lennerfors (2019) entailed 

considering 3 main aspects of ethical issues during the interview. 

  

● Avoiding Potential Harms 

One of the major ethical issues that should be considered in business and management research is 

that there are any potential harms to the candidates (Bell, Bryman and Harley, 2019). In order to 

diminish this ethical concern, if candidates demanded from the researchers, the candidates are 

represented anonymously including their occupation and company name. In other words, 

candidates decided whether to disclose the information or not in the beginning of the interviews. 

Also, researchers shaped the interview questions in such a form that it did not push the participants 

to answer their experiences and personal information. 

  

● Informed Consent 

According to Lennerfors (2019), informed consent is one of the ethical concerns while conducting 

the study. To be able to make informed consent, researchers of the study provided relevant 

information related to study. Before starting the interview, researchers presented the questions to 

the participants in advance in order to gain participants' acceptance. In this context, researchers 

and participants were in a safe environment since participants decided which questions would be 

answered. Also, participants were informed about recording the interview in advance therefore, 

they had a chance to decide which part can be deleted, if answers tend to harm their careers. 

  

● Protecting Participants from Deception 

Deception can happen when researchers give false information to participants or misleading them 

on purpose about some key points of the study (Bell, Bryman and Harley, 2019). In this study, 

deceiving the participants was not tolerated since it can have a negative impact on participants in 

some respects. In order to prevent deception, researchers gave all relevant information 

transparently and clearly. Also, before submitting the study, the final version of this study is 

delivered to participants to delete or add some points according to candidates’ demands. 
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5. Empirical Results 

In this section, three themes were created from the results which are Adoption of a New 

Technology, Implications on Business Models and Processing of Value Proposition. Within each 

theme, a summary of the obtained results is presented and interpreted.  

5.1 Interpretation of Results 

To interpret results, thematic analysis is created through codes, categories and finally themes 

which are shown at Tables 3, 4 and 5 with quotes from the candidates' interviews. In order to create 

the themes, 1st codes were generated, 2nd categories were created through codes and 3rd themes 

were achieved. The three themes which were identified are the Adoption of a New Technology, 

Implications on Business Models and Processing of Value Proposition. Within these themes some 

quotes from the interviewees were referred to. However, since some answers are taken from the 

participants which do not directly influence the research questions, these answers were not taken 

into consideration in the evaluation process. 

 

5.1.1 Adoption of a New Technology 
Adoption of a new technology is one of the important themes which we figured out since the theme 

covers whole categories that were collected through similar codes. According to the similarities 

from the participants’ answers, it was gathered four categories which are adoption rate, challenging 

aspects, firm/industry structure and extent of 5G based on similarities between answers. Later, the 

theme which is adoption of a new technology was determined. Even though it is mentioned in the 

diffusion of innovation section that usability of 5G technology will reach late majority level at the 

S-curve in Europe by 2026, these categories will have a significant effect on diffusion of 5G 

technology (O’Dea, 2021). In other words, the identified categories can be seen as main drivers of 

adopting new technology. 

5.1.1.1 Adoption Rate 

As it is shown on Table 3 below, adoption rate is one of the categories that it is extracted from the 

codes. Since participants work in different types of companies and industries, adoption rates can 
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be different. In this context, Tolga mentioned that adoption rate can take 9 months for new 

software and more than 12 months to adopt new network technology. 

  

“It takes nearly 9 months to adopt new software technology and more than 12 months to adopt 

new network technology.”- Tolga 

  

Since 5G technology is mobile network technology, it can take 12 months to adopt in the 

automotive industry. Also, it can be stated that the Health and Pension industry has a similar 

adoption rate. According to Devrim, “adoption can take around 6-9 months, if the organization 

size is medium level.” On the other hand, if it is checked by a global company such as IBM, it can 

be seen that the adoption rate of new technology may take multiple years. 

5.1.1.2 Firm and Industry Structure 

Even though adoption rate is a significant driver of adopting a new technology, firm and industry 

structure should not be ignored based on the answers. Also, adoption rate can be affected by firm 

and industry structure in some cases. In this context, Anonymous A mentions that “adoption can 

take 4-5 years due to organization’s size and complexity”. 

  

However, Demirhan mentioned that In the Fintech industry, since the organization has an agile 

mindset and technology is at the core of the business, the company (Multinet Up) is an early 

adopter of new technologies. 

  

“We are early adopters of new technologies and we are developing our solutions with an agile 

mindset.” - Demirhan 

  

Also, the same philosophy can be acceptable in the retail industry as well. According to Namık, 

“Since Carrefour is a retail company, it can adapt to technological innovations very quickly.” On 

the other hand, some industries have challenges to adopt new technologies due to customer habits, 

unwieldiness of industry and monopolism etc. In the case in hand, the cleaning industry is 

struggling with the adoption of new technology. 
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“Hospitality industry was actually a more traditional industry and technology usage was limited 

compared to other technologies.” - Doğan 

5.1.1.3 Extent of 5G 

Beside the characteristics of organizations, characteristics of innovation itself is a significant factor 

regarding the adoption process. In this context, one of the companies is using 5G technology at a 

limited level which is IBM. 

  

“Very limited, concentrated on some specific regions where 5G is available.” - Anonymous A 

  

According to participants’ answers, even though 5G has officially launched in most of Europe 

(especially Western Europe), it is not recognized by most of the industries. That is why the 

industries are still using 4.5G infrastructure commonly in Europe. 

 

“Currently, it is not used due to lack of telco infrastructure. We use technology commonly referred 

to as 4.5G.” - Namık 

5.1.1.4 Challenging Aspects 

Challenging aspects is one of the significant concerns related to diffusion of 5G technology. In 

this context, one of our participants who is Devrim focuses on this concern. 

  

“In district areas we still have connection problems via mobile networks.” - Devrim 

  

The next important challenge which affects diffusion of 5G technology is regarding the 

characteristics of innovation. Considering participants answers, the concerns can be listed as 

below: 

 

● Security Issues 

As mentioned in the literature review, one of the usage scenarios of 5G technology is machine 

type communications (mMTC) which leads to connection of vast amounts of IoT devices 

(Popovski et al., 2018). Since enormous amounts of individual and business data will be collected 
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and stored by various companies through IoT machines, there are some concerns about security 

problems from the consumer side. 

  

“Other important issue that might hinder the adoption is security concerns.” - Anonymous A 

  

In this context, we are expecting that if the law enforcement can follow and control these data that 

is gathered by companies, it may minimize these concerns which lead to increased adoption of 5G 

technology. Also, if the data is controlled by the state organizations, it may help to reveal some 

unsolvable problems with the help of 5G technology. 

  

● Health Issues 

Since 5G technology uses higher frequency waves and these waves move shorter distances 

compared with the previous generation technologies, it is creating a negative perception in people's 

minds. While some studies state that 5G technology may cause certain types of health problems 

such as cancer due to radio frequency radiation, other studies express that even though 5G will use 

higher radio frequency waves, it will be a small increase in total therefore, it will not cause any 

health issues. 

  

In addition, some people already have a negative perception about the health implications of this 

technology. It could be a challenge to overcome these perceptions while adopting the 5G 

technology.” - Tekin 

  

According to the World Health Organization (WHO) latest report, the current radio frequencies 

are around 3.5GHz which is similar to the existing base stations (4G). However, since the 5G 

technology is in early-stage deployment, a study about radiofrequency is still under investigation. 

The results will be published by 2022 (World Health Organization, 2021). 

  

The challenging aspects that were shown above may affect the diffusion process of 5G technology. 

If these challenging aspects were minimized, 5G technology can pass the critical point shorter than 

its identified date in the S-curve and it can access 60-68% shorter than by the end of 2026. 
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 Theme: Adoption of a New Technology  

Participant Quote Category 

Anonymous A “It takes multiple years (4-5) due to….”  

 

 
Adoption 

Rate 

Devrim “It depends on the size of technological change. If it has a 
medium size it takes around 6-9 months.” 

Metin “The process takes at least 1-2 years.” 

Tolga “It takes nearly 9 months to adopt new software technology 
and more than 12 months to adopt new network technology.” 

Namık “Since Carrefour is a retail company, it can adapt to 
technological innovations very quickly.” 

  
  
  
  
  
 
 
 
 
 

Firm/Industry 
Structure 

Anonymous A “Adoption of a technology is extremely dependent on the 
organization’s size and complexity. Global companies like 
ours lag in adopting new technologies in their routine 
operations.” 

Demirhan “We are early adopters of new technologies and we are 
developing our solutions with an agile mindset.” 
“…small trial-and-error sprints prevent us from big 
failures.” 
“In Multinet Up, as we are a fintech company, we are using 
technology to enable financial services. So technology is at 
the core of our business model.” 

Doğan “Hospitality industry was actually a more traditional industry 
and technology usage was limited compared to other 
technologies”. 
“Integration of all physical, web and mobile channels to our 
CRM platform is a challenge for us.” 

Anonymous A “Very limited, concentrated on some specific regions where 
5G is available.” 

  
  
 
 
 
 

Namık “Currently, it is not used due to lack of telco infrastructure. 
We use technology commonly referred to as 4.5G.” 
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Metin “I think, using of 5G in the insurance industry is very 
limited.” 
 

 
 
 

Extent of 5G 
Devrim “5G is not utilized in the Health and Pension Industry.” 

  

Demirhan “In Turkey in the fintech of the financial industry, ... no usage 
in the field, there are only field tests of mobile operators.” 
 

Doğan “In the hospitality industry it is not utilized commonly yet.” 
 

 

Namık “…the biggest problem in general is the coverage areas…” 
“Also, bandwidth was a problem…” 

 
 
 
 
 
 
 
 

 
 
 

Challenging 
Aspects 

Anonymous A “Network technologies vary from country to country and 
region to region… 
“Other important issues that might hinder the adoption are 
security concerns and regulatory issues.” 
“Concern about automation in the employees, 
machines/bots replacing humans.” 

Tolga “...differ by region is still an important problem in our 
operations.” 
“...the most important drawback will be on the regulatory 
side.” 

Tekin “Initially cost can be a drawback. In addition, some people 
already have a negative perception about the health 
implications of this technology. It could be a challenge to 
overcome these perceptions while adopting the 5G 
technology.” 

Devrim “In district areas, we still have connection problems via 
mobile networks.”  

Table 3: Detailed Description of First Theme (Adoption of a New Technology) 
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5.1.2 Implications on Business Models 
The development of 5G technology and its utilization in various industries have transformed 

certain aspects of traditional business models. In order to sufficiently understand the possibilities 

that can arise from these developments, participants have been asked for their insights regarding 

the effects of integration of 5G technology to the business models in their respective industries. 

Throughout the interviews, many different ideas and applications have been encountered regarding 

the integration of 5G technology into different business models. This theme aims to identify these 

business models alterations based on the previously established knowledge about business models 

and information obtained during the interviews. Four categories have been defined in which 

similar applications and business models can be grouped. These categories are Industrial 

Automation, Autonomous Solutions and Logistics, Payment Services and Evolution of Media 

Structure.   

5.1.2.1 Industrial Automation 

Industrial Automation is one of the most frequently discussed topics when talking about utilization 

of 5G technology in the industry. This was also the case during the interviews. Many participants 

seemed to be extremely interested in the possibilities and opportunities that automation can create. 

IoT applications especially attract a lot of attention from companies and it is considered as a 

revolutionary concept which can completely change the current way of working or even living.  

 

“IoT sensors can monitor every aspect of the hotel experience, from room temperature to room 

service, which can help management hold down energy costs and guide staffing decisions.” - 

Doğan 

 

According to Doğan, the incorporation of IoT technology into their business model would allow 

the company to provide a better experience to their customers while enabling more efficient 

resource planning and decision making. Similar benefits can be obtained from the utilization of 

IoT in other industries as well. The effects of IoT technology are especially apparent in the 

manufacturing industries. With a more connected network in manufacturing plants, companies can 

improve the efficiency of their operations with predictive maintenance and enhanced monitoring. 

As it was discussed during the Literature Review section of this paper, the increase of automation 



58 
 

in industries is transforming the concept of manufacturing from mass production to mass 

customization (Hu, 2013). This transition requires a more complete monitoring of customers so 

that companies are able to offer personalized solutions. The enhanced connectivity and 

communication between machinery, devices and sensors create an abundance of available data. 

This data is extremely important since companies can interpret it to understand their customers 

and alter their solutions accordingly. 

5.1.2.2 Autonomous Solutions and Logistics 

Another important discussion topic during the interviews was the effect of diffusion of 5G 

technology on logistics and transportation operations. However, before moving forward, it is 

beneficial to highlight that the concept of automation in this category and the previous category 

are not the same. Even though both concepts share similar technical backgrounds and capabilities, 

the autonomous solutions which will be emphasized in this section are mainly related to systems 

with a greater ability of decision-making, like autonomous vehicles, instead of the automation of 

manufacturing operations. Hopefully, this distinction will eliminate any possible 

misunderstandings which might have occurred as the identified applications and business models 

are discussed.  

 

“Edge Computing will be important for our industry (IT); IOT application and shop floor 

automation, autonomous driving and logistics systems enabled with AI are the concentration 

topics.” - Anonymous A 

 

As mentioned in the statement above, Anonymous A believes that a combination of 5G technology 

applications have considerable advantages in logistics and transportation operations. Both 

academia and industry have put emphasis on the benefits of using autonomous vehicles and more 

extensive monitoring. The combined utilization of edge computing, artificial intelligence and IoT 

devices is needed to enable the realization and integration of autonomous vehicles and services at 

different scales. During the exploration of possible application of 5G technology in the Literature 

Review section, it has been established that autonomous vehicles might be a big opportunity for 

logistics (Khatib and Barco, 2021). Utilization of autonomous vehicles can improve the reliability, 

efficiency and overall performance of day-to-day operations. While the process of transportation 
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becomes faster and less costly, the connectivity through IoT increases the trackability and 

monitorability of these operations as Doğan and Selmin stated during the interviews.  

 

“5G might be used to track the cold chain using IoT sensors. We use a vehicle tracking system as 

well and 5G can increase its efficiency.” - Doğan 

 

“...logistic processes can be tracked in more detail.” - Selmin 

5.1.2.3 Payment Services 

Since the diffusion of 5G technology has a crucial impact to modifying business models, the next 

business models will be shaped in the payment services. According to the various information that 

was collected from the people who are involved in finance industries, it is expected that frictionless 

payment services will increase its market size which leads to giving customers contactless payment 

solutions. 

  

“…embedded with a frictionless payment solution will also increase retail and fintech volumes.” 

- Demirhan 

  

Since 5G technology will enable the ultimate level of transfer speed, increasing the usability of 

frictionless payment methods may remove the chip and pin operations. In this context, it is 

expected to increase the use of unattended payment terminals. In short, an unattended payment 

terminal is where the customer can activate the payment transaction instead of a sales assistant. 

This means that payment equipment will propose secure self-service solutions. 

  

“Contactless and QR services should replace all stripe and chip and pin operations.” - Erkan  

5.1.2.4 Evolution of Media Structure 

As it can be seen in Table 4, the last category in which various business models may be altered by 

diffusion of 5G technology is in the evolution of media structures. This category was identified by 

main codes which are social media, more interactive online meetings, augmented and virtual 
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reality technologies. According to our participants' answers, diffusion of 5G technology may lead 

to more interactive meetings which ensure the experience of the customers.  

“5G can increase the interactivity of events and enable more physical-like concerts, business 

meetings, fairs.” - Doğan 

Since AR/VR technologies require low latency in order to be efficient, 5G can meet this 

requirement by enabling low latency with safety networks (Chen, Fan and Chen, 2019). In the 

automotive industry, it is expected that virtual reality and augmented reality may become a part of 

the operation. For example, VR technology can increase productivity during the vehicle 

conception phase which may be avoided over- budget and delays. 

“I believe 5G technology will make revolutionary changes. Especially the fact that virtual reality 

and augmented reality technologies become a part of our operations...” - Tolga 

Diffusion of 5G technology will change the horizon of media and online interactions which lead 

revolutionary transformation in industries. In this context, it is interpreted that the online meetings 

and social media may get accelerated through AR/VR technologies which entail an increase of 

customer experiences. 
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 Theme: Implications on Business Models  

Participant Quote Category 

Doğan “The incorporation of IoT technology in the hospitality 
industry qualifies hotels as smart buildings which are 
important facets of smart cities.” 
“IoT sensors can monitor every aspect of the hotel 
experience, from room temperature to room service, which 
can help management hold down energy costs and guide 
staffing decisions.” 

 
 
 
 
 
 
 
 
 

Industrial 
Automation 

Anonymous A “Inclusion of AI in real time to processes because of low 
latency and high bandwidth. Infusing data and AI into 
routine enterprise operations.” 

Tekin “Especially, utilizing 5G within the plant as a replacement 
to the current LAN infrastructure would be an interesting 
topic to study.” 

David “Importance of monitoring can be enabled by IoT 
technology.” 

Anonymous A “Edge Computing will be important for our industry (IT); 
IOT application and shop floor automation, autonomous 
driving and logistics systems enabled with AI are the 
concentration topics.” 

 
 
 
 
 
 

Autonomous 
Solutions and 

Logistics 

Anonymous B “I believe 5G offers tremendous value for autonomous 
driving types of applications in the automotive industry.” 

Doğan “ 5G might be used to track the cold chain using IoT 
sensors. We use a vehicle tracking system as well and 5G 
can increase its efficiency.” 

Selmin “...logistic processes can be tracked in more detail.” 

Demirhan “Using IoT devices more and more in the shopping 
experience of consumers embedded with a frictionless 
payment solution will also increase retail and fintech 
volumes.” 

 
 
 
 

Payment 
Services Erkan “Contactless and QR services should replace all stripe and 

chip and pin operations.” 

Tolga “The replacement of POS devices with smartphone apps 
and smartcards with mobile wallets is an increasing trend.” 
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Tolga “I believe 5G technology will make revolutionary changes. 
Especially the fact that virtual reality and augmented 
reality technologies become a part of our operations...” 

 
 
 
 

 
Evolution of 
Media 
Structure 

Tekin “It can increase the amount of data exchanged and it can 
include a more visual experience for customers during our 
service operations. ” 

Doğan “5G can be used for more immersive experiences for 
consumers during events, meetings, festivals, etc.” 
“5G can increase the interactivity of events and enable 
more physical-like concerts, business meetings, fairs.” 

Anonymous A “The use of social media in business has become an 
essential issue in communicating with clients. AI/VR can 
play an important role in the development of this aspect.” 

Table 4: Detailed Description of Second Theme (Implications on Business Models) 

 

5.1.3 Processing of Value Proposition 

The final theme that was identified is the “Processing of Value Proposition”. We gathered a lot of 

useful and interesting information about the value propositions of different companies/industries 

from our participants during the interviews and tried to compile all that under this theme. Our first 

category, “Customer Expectation”, investigates the interests, needs and wants of customers 

identified by companies. The knowledge obtained from this category is then combined with our 

second category which is “Lacking areas which can benefit from 5G”. This allowed us to further 

investigate the source of the previously identified expectations of customers and try to establish a 

connection between these expectations and potential benefits of 5G technology. Moving forward 

with the third category, “Customization” aims to understand how 5G technology can be used to 

offer personalized services to increase the overall customer satisfaction. Personalization might be 

an important tool for meeting customer expectations. The fourth and last category in this theme, 

“Transition of Value”, focuses on the transformation of the value creation process with the 

diffusion and utilization of 5G technology in the company and industry. The combination of these 

specific categories aims to capture the overall value creation process of companies.  
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5.1.3.1 Customer Expectation 

Understanding customer expectations is the first and most crucial step of the value creation 

process. As technology develops continuously, customer expectations also continuously evolve 

which makes it difficult for companies and organizations to successfully capture customer 

expectations. This topic of transforming customer expectations was also an important point of 

discussion in several interviews that were conducted. Many participants talked about the new 

customer requirements and the importance of interpreting them accurately. 

 

“... consumers started to expect low-cost roaming options from mobile network providers.” - 
Anonymous A 
 
“More and more consumers expect personalized services.” - Doğan 
 
As it can be clearly seen in the quotes from the interviews with Anonymous A and Doğan, 

companies and managers are aware of the new expectations of customers. In these cases, 

Anonymous A and Doğan identified customer needs relevant to their companies/industries and 

talked about opportunities surrounding these expectations as taking advantage of these 

opportunities is very important for them. 

 

The importance of understanding customer needs and expectations stems from the main condition 

of value creation. During the discussion regarding value creation in this study, we investigated 

several definitions of value creation and came across a definition by Lepak, Smith and Taylor 

(2007) which sufficiently captures the whole picture of the concept. According to their definition, 

the main condition for value creation is that the customer/end user is willing to pay for the service 

or the product. The willingness of a consumer is directly related to his/her expectations which 

makes this category one of the key components for the value creation process. 

5.1.3.2 Lacking areas which can benefit from 5G 

After investigating the importance of customer expectations for companies and value creation, we 

turned our attention to investigating how these expectations can be met by the companies. 

Throughout the interviews, most of the participants talked about their offerings and services to 

satisfy customer needs as well as the shortcomings and lacking aspects of their current solutions. 
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Many believe that utilizing and integrating 5G can be beneficial for both the customer and the 

company since customer expectations can be met in a more complete way by using less resources. 

 

“At many points where we are stuck with speed in data transfer, 5G will contribute to our 
solution.” - Tolga 
 
“Managing current wired connections in our factory causes huge troubles to us. It is also an 
expensive process. 5G can be a good way to deal with this problem.” - Tekin 
 

During the interviews with Tolga and Tekin, some problems were mentioned related to mobile 

networks that they were experiencing in their respective companies. Furthermore, both participants 

were aware that these problems hindered the value creation process and 5G technology can help 

them solve these issues.  

 

“As we currently use mobile technologies, it will make more improvements in terms of 
productivity, efficiency and cost reduction.” - Namık 
 
“Download speed, latency, low power extended operation for unattended services can be 
improved with 5G technology.” - Erkan 
 

With this category, we tried to capture the possible benefits that can be obtained from the 

utilization of 5G technology. According to Namık, the superior technical properties and the three 

generic services (ITU-R, 2017), which were discussed in the Literature Review section of this 

study and mentioned in the interview with Erkan, can improve the overall efficiency and 

performance of various operations which is beneficial for the value creation process (Popovski et 

al., 2018). In this context, it is important for companies to identify these problematic 

operations/issues and possible improvements that can be implemented with the utilization of 5G 

technology. 

5.1.3.3 Customization 

The third category which was analyzed is customization. Due to enormous improvement in IoT 

and payment services, personalization will be enabled by 5G technology. Within this category, the 

expectation of consumers will be satisfied through customer services. In this context, one of our 

participants, Demirhan, focuses on the offers that can be provided from the companies which will 
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be more personalized since more data will be collected quicker in higher volume due to eMBB 

and URLLC services of 5G technology (Popovski et al., 2018). In other words, it is focused on 

changing the digital marketing horizon through 5G technology. 

  

“Online personalized loyalty offers can be offered to customers as more data is gathered about 

them.” - Demirhan 

 

Another participant who has been working in the hospitality industry for more than 15 years has 

the same opinion regarding the personalized offers to the customers through collecting more data 

from the customers' habits. 

  

“Our aim was to issue personalized offers to our guests both on physical and digital channels.” - 

Doğan 

  

Additionally, we observed that companies are trying to solve the problems of almost every kind 

of customer consistently, instead of just focusing on solutions for loyal customers. This situation 

may meet customers’ needs which entail an increase in overall customer satisfaction. In this 

context, business models can evolve from a product centered model to ones that concentrate on 

customer experiences. Even though meeting the customer needs is expected to become more 

personalized which can lead to increased customer satisfaction from the consumer’s perspective, 

it is not optimal to achieve fully personalized solutions from the managers and companies’ 

perspective. As previously mentioned in the “challenging aspects” category of the first theme 

(adoption of a new technology), issues regarding data handling and security are the important 

problems that need to be solved. 

5.1.3.4 Transition of Value 

So far, it has been established that the expectations of customers keep transforming and there is a 

significant number of shortcomings of current offerings of companies which can be eliminated 

with the utilization of 5G technology. By combining the expectations from both the customers’ 

perspective and technological perspective, companies have the opportunity to utilize this compiled 

knowledge to transform their value proposition accordingly. With that in mind this category, 
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“transition of value”, aims to connect the three categories discussed above and investigate the 

attempts of various companies in value creation.  

 

“... add brand new features to our applications and services we offer to our customers.” - Tolga 

 

“It will positively change the way we communicate with our customers and provide services.”- 

Tolga 

 

As Tolga mentioned during the interview, companies are interested in exploiting new 

opportunities by creating value for their customers. In order to do that, they are trying to meet 

customer expectations by eliminating the shortcomings with the utilization of 5G technology in 

their solutions. This means that both current and new products and services can benefit greatly 

from the 5G technology and provide value for customers. Furthermore, many of our interviewees 

believe that the utilization of 5G technology will enable a better environment for communicating 

and interacting with their customers. A better connection between the customers and companies is 

advantageous for both parties as it allows for a more efficient value creation process.  

 

“... we think that it will contribute to our turnover in a positive way.” - Namık 

 

“... new opportunities will increase customer satisfaction and loyalty.” - Doğan 

 

The participants were optimistic about the possibilities surrounding the utilization of 5G 

technology in their respective companies. While the plans for utilization of 5G technology differ 

depending on the company and/or industry, the outcomes of these plans are somewhat similar. As 

Namık and Doğan mention, companies expect that the utilization of 5G technology will be an 

important part of improving their offerings and increase the overall customer satisfaction. This 

increase also entails an increase in customer loyalty and contributes to company turnovers. 

 
To conclude, it is apparent that the transformation is not limited to the customers’ expectations. In 

order to successfully take advantage of new opportunities, companies need to be agile and able to 

adapt quickly to the constantly transforming expectations. Throughout this category, we looked at 



67 
 

how companies are planning to create value for customers by utilizing 5G technology. Resolving 

the shortcomings which were identified in the last category seems to be a common objective of the 

interviewed managers and companies. While this seems like a reasonable goal, companies need to 

meet the initial condition of understanding customer expectations before they develop their 

solutions any further.  

 

 Theme: Processing of Value Proposition  

Participant Quote Category 

Doğan “More and more consumers expect personalized services.” 
“Sales and reservations departments had to adapt to 
changing consumer behaviours. Consumers prefer online 
bookings mostly through mobile devices.” 

 
 
 
 
 
 

Customer 
Expectation 

Anonymous A “... consumers started to expect low-cost roaming options 
from mobile network providers.” 

Tolga “The high cost of 5G compatible devices discourages end-
users from investing into them.” 

Devrim “Customers have not much time for waiting for responses to 
their requests otherwise we can lose customers. With big 
data size 5G technology will enable less waiting time” 

Tolga “At many points where we are stuck with speed in data 
transfer, 5G will contribute to our solution.” 

 
 
 
 
 
 
 

Lacking areas 
which can 

benefit from 
5G 

 
 
 

Namık “As we currently use mobile technologies, it will make more 
improvements in terms of productivity, efficiency and cost 
reduction.” 

Erkan “Download speed, latency, low power extended operation 
for unattended services can be improved with 5G 
technology.” 

Tekin “Managing current wired connections in our factory causes 
huge troubles to us. It is also an expensive process. 5G can 
be a good way to deal with this problem.” 
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Doğan “5G will take customized experiences to the next level, 
allowing staff to send individualized messages and offers, or 
provide real-time assistance with directions to the property or 
the pool. Imagine facial recognition technology that identifies 
return guests as they enter the lobby, or messages sent to 
guests in their native languages.” 
“Our aim was to issue personalized offers to our guests both 
on physical and digital channels.” 

 
 
 
 
 
 
Customization 

David “Personalized services will be triggered by 5G technology” 

Demirhan “Online personalized loyalty offers can be offered to 
customers as more data is gathered about them.” 

Anonymous A “... new ways of interacting with clients using augmented 
reality.” 

 
 
 
 
 
 
Transition of 
Value 

Tolga “... add brand new features to our applications and services 
we offer to our customers.” 
“It will positively change the way we communicate with our 
customers and provide services.” 

Namık “... we think that it will contribute to our turnover in a 
positive way.” 

Doğan “... new opportunities will increase customer satisfaction 
and loyalty.” 

Table 5: Detailed Description of Third Theme (Processing of Value Proposition) 
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6. Analysis & Discussion 

Thus far, empirical findings have been collected and interpreted from the interviews through 

integrating main generic services which 5G technology has, diffusion of innovation theory and 

value creation. Even though the answers from the participants have somewhat similar opinions 

regarding the importance of the 5G technology, they have a wide variety of perspectives about 

how 5G technology may diffuse in the relevant industries and how business models can be 

modified by diffusion of 5G technology to create long term value. 

  

In this section, various parallels are extracted between value creation, diffusion of innovation, the 

themes which were determined in the Empirical Results section and researchers' thoughts. In this 

context, researchers intended to answer the following research questions which were presented in 

the Purpose and Research Questions section. The first research question; “How can diffusion of 

5G technology influence the business model value creation?” and the second research question; 

“What implications can this have on business models in the cleaning industry?”. 

  

This section is structured as the following guideline. First, possible constraints which may occur 

by diffusion of 5G technology are examined as utilizing drivers of the diffusion process which 

were proposed by Rogers (2003). Then, the effects of adoption of 5G technology on business 

models in the Empirical Results section have been compiled together. Within these three areas, 

which are logistic operations, revenue models and automation for individualization (After looking 

into and examining the possibilities regarding media structure, it was decided that none of the 

possibilities were applicable to the solutions of the external partner and the industry. Therefore, it 

was not selected as one of the areas which will be discussed. However, it is important to keep in 

mind that the topic might be more relevant in the future and should not be disregarded completely.), 

the possible applications are interpreted according to the categorization of business models by 

Massa, Tucci and Afuah (2017). Later, implications of diffusion of 5G technology on business 

models in the cleaning industry through the external partner has been discussed. The possible 

advantages and challenges of possible alterations that can be made on the business models have 

been examined and finally, the expectations related to value creation for the relevant actors were 

investigated according to interpretations of Lepak, Smith Taylor (2007).  
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It can be highly beneficial to discuss the dimensions of adopting 5G technology in the cleaning 

industry. In this context, it is mentioned previously that individuals who have subscribed to the 5G 

technology are in the innovators segment (5% and 8%) in Europe in 2020 (O’Dea, 2021). 

According to the estimation, which is calculated using the Bass model, the diffusion of 5G 

technology may reach 60-68% by the end of 2026 in Europe which means the diffusion of 5G 

technology may be faster than previous generation technologies (Jahng and Park, 2020; Ericsson, 

2020). 

  

On the other hand, the answers that are collected through various interviews in the Empirical 

Results section indicate that diffusion of 5G technology has several constraints which may affect 

the process of the diffusion. According to Rogers (2003), the characteristics of an organization are 

the key element of the adoption of innovation therefore, organizations may face more complicated 

adoption probabilities since each organization has its own system with different kinds of methods 

and standards. The data collected from the interviews indicate that while several industries may 

adopt technological innovations at an early level, some of them may adopt later. In this context, 

the structure of the firm and industry is the first main constraint of the diffusion process of 5G 

technology that we have determined. 

 

Beside the characteristics of organizations, characteristics of innovation itself is a significant factor 

regarding the adoption process. Rogers explains that trialability and testability can describe how 

potential adopters may learn more about an innovation (Rogers, 2003). In this direction, since 

usability of 5G is only diffused to the innovators segment of the S-curve in Europe, it can be stated 

that while most of the companies have not used 5G technology yet due to lack of infrastructure. 

Also, according to Rogers (2003), lack of information about innovation can influence the adoption 

process of innovation. Since various speculations about 5G technology have strongly influenced 

consumers’ perceptions, the adoption process of 5G can be affected negatively therefore, the 

second main constraint of diffusion of 5G technology process is security, infrastructure and health 

issues. 
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The last constraint that we shaped is the lack of adoption of previous generations technologies, 

therefore we propose that there can be some correlations between lack of adoption of previous 

generation technologies and adoption of 5G technology. Since previous generation technologies 

have not diffused the whole Europe yet including rural areas, the diffusion of 5G may have the 

possibility to delay. 

 
Figure 8: Identified constraints which may affect diffusion process of 5G Technology 

 

The diffusion process of the 5G technology in the cleaning industry, which the external partner is 

a part of, may be slower than the other industries such as payment, insurance, retail etc. since the 

cleaning industry has limitations regarding adopting new kinds of technologies due to customer 

habits and unwieldiness of industry. Unlike traditional cleaning companies/services, the external 

partner positions itself as a bridge between hotels with underutilized resources and potential 

customers. Therefore, the company does not have the abundance of investments towards resources 

or the structural rigidity like other companies in the industry. This allows the company to be more 
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agile in its decision making and open to innovations. Since the external partner can be considered 

as a rather innovative company in the cleaning industry, it can be assumed that the external partner 

may tend to adopt the opportunities which 5G technology can enable if it is aware of the constraints 

surrounding the diffusion of 5G technology. Also, our assumption is that if these constraints are 

minimized, it can be stated that 5G technology may increase its adoption pace which may assist 

the diffusion to the late majority part of the population (60-68%) earlier than the identified date 

which is the end of 2026. 

 

6.1 Revenue Models 

As it is mentioned in the Empirical Results section that diffusion of 5G technology may accelerate 

the usability of pay per use model since with the help of one of the main generic services by 5G 

technology which is massive machine-type communication (mMTC) will enable the collection and 

analyzing of enormous data from the customers (Henry, Alsohaily, and Sousa, 2020). In this 

direction, the data which is measured by companies will be more accurate even in complex 

situations, therefore the efficiency of the pay per use model may increase.  

 

The first category of interpretation from Massa, Tucci and Afuah (2017), which is an attribute of 

the firm, proposes that business models are defined according to relevant value-adding activities. 

We assume that shifting from the subscription-based model to pay per use model can occur since 

the pay per use model provides dynamic offers to customers which integrate the new services 

proposed by various stakeholders. Pay per use model may enable long lasting relationships with 

the customers through promoting conscious consumption while meeting the targeted sustainable 

goals. Also, it may enable companies to better manage their products regarding the product life 

cycle issues. On the other hand, subscription-based models can lead to overspending by pushing 

customers to pay at the end of every month, year or season which causes unsustainable manners 

in the long term from the customers and companies’ perspectives. 

  

Even though the external partner (L2GO) does not have any challenges regarding the current 

revenue model, implementing the pay per use business model in our external partner may be a 

prominent application. With the pay per use model, the company can charge their customers 
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depending on how many minutes it takes to clean the one customers’ property. With the help of 

massive machine type communication service (mMTC), washing and cleaning equipment can 

provide accurate data depending on how long they run. For example, a vacuum cleaner can keep 

the data which is how long it takes to run while directly sharing the results with the company. 

According to Lepak, Smith and Taylor (2007), the main condition for value creation is that the 

customer/end user is willing to pay for the offered service or product. The willingness of a 

consumer is directly related to his/her expectations. In this context, by using this pay per use model, 

the external partner can create fair pricing for their customers since every house has a different 

size which means customers can pay only what they use. In other words, a pay per use model can 

propose mindful expenditures for their customers.  

 

Looking from the external partner’s perspective, the pay per use model is creating value for the 

company. One of the main values for the company is that the value creation clearly communicated 

towards use value. With this value, the external partner can increase their resource efficiency which 

leads to more accurate resource planning. Also, since using pay per use will give more information 

to companies regarding how customers use and value their products, the external partner may 

arrange their pricing and how they package products by increasing their profitability in the long 

term.  

 

6.2 Logistics Operations 

During the review of existing literature, many new and interesting ideas have been encountered 

regarding how adoption of 5G technology can benefit the transportation and logistics operations 

of companies. These applications range from small changes and tweaks in certain operations to 

complete renovations of whole systems. As the variance between proposed ideas is quite high, all 

three main services of 5G technology (eMBB, mMTC and URLLC) are prominent. Later in the 

research the identified ideas and applications were also supported in the interviews. 

 

With the identified applications in mind, it is safe to say that the traditional business models of 

companies can largely benefit from the integration of the mentioned applications. While the 

changes in the business models are mostly incremental, the alterations to some business models 
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might completely transform the way a company operates. The vehicle-to-everything 

communications has incredible potential to modify the current business models and explore 

untouched possibilities (Krasniqi and Hajrizi, 2016). Previously identified applications aim to 

create an environment in which a better connection and communication between authorities and 

organizations can be achieved to provide a better experience for customers.  

 

As mentioned in the Industry and Company Background section, the external partner faces some 

challenges related to their transportation operations. Their current business model utilizes public 

transport as their method of transportation. While this is a relatively small problem in Sweden as 

public transportation is much more dependable compared to other countries and the current 

customer base is located close to the arranged hotels, continuing this trend as the company grows 

might become a bigger complication. However, one issue that is currently affecting the efficiency 

of their operations originates from this challenge. The cleaning crew carries the necessary 

equipment by themselves which can be difficult and time consuming for them. Depending on the 

customer request and the service, the quantity and the type of equipment used for each job changes. 

This might result in extra trips to the hub hotels and back which is a waste of resources and 

complicated scheduling. The determined business model can provide useful solutions in order to 

tackle these problems. 

  

The first suggested alteration is the optimization of resource planning and scheduling with the 

more efficient data analysis opportunities enabled by 5G technology and IoT networks. As the 

whole network becomes more interconnected with the integration of the specified technologies, 

the operational efficiency and visibility are bound to increase. The external company needs to 

embed the relevant equipment with necessary sensors and software to enable data transfer 

to/between devices and systems. Once the connection throughout the network is established, the 

external partner can improve the overall monitoring, tracking and decision-making processes. This 

implementation process seems quite straightforward however, the cleaning industry is not as agile 

as other industries and the incumbent firms also have similar characteristics. Therefore, L2GO 

would be one of the early adopters of the technology and experience both the advantages and 

disadvantages of being a first mover depending on their handling of this transformation. According 

to our opinion, the company should start utilizing 5G and IoT technologies in their logistics 
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operations since the improvement in tracking, monitoring and decision-making processes enable 

value creation for the actors involved. As Priem (2007) proposes in his identified fundamentals of 

value creation, the value offered by a product or service may not be perceived as the same by 

different customers. This variation in value perception is apparent when we look at different 

stakeholders that possibly benefit from this application. With more effective resource usage and 

accurate planning, the total cost and time of transportation operations can be reduced which is 

valuable for both the company and customers. Meanwhile, the decreased amount of resource waste 

would make these operations more environmentally and socially conscious. 

 

The second identified concept is the integration of autonomous vehicles to the current logistics 

operations of L2GO. This was a commonly encountered topic throughout the interviews. As one 

of the most popular applications of 5G technology, there is huge interest in implementing 

autonomous vehicles in many areas and industries. Especially, the logistics and transportation 

operations can greatly benefit from this implementation as it will eliminate the reliance on human 

control, improve safety, decrease the environmental impact and increase the overall efficiency of 

the operations. The external company can utilize autonomous vehicles to cease the nonessential 

trips made by cleaners to deliver the necessary equipment to the customers. Instead, the equipment 

and the cleaners can be separated from each other which would increase the flexibility, agility and 

efficiency of the company’s system and network. Furthermore, in the future, drones can also be 

included in autonomous vehicles category as they become more capable and reliable. All these 

improvements in the logistic operations will allow the external partner to provide quicker, more 

accurate and valuable services to their customers. According to the interpretation of the value 

creation process by Vargo and Lusch (2011), all relevant parties within the network are a part of 

the value creation. This proposal of value cocreation is especially viable in integrating autonomous 

vehicles in the logistics operations. Since this utilization is highly dependent on the collaboration 

between stakeholders, the future utilization of autonomous vehicles becomes more probable with 

the increasing interest throughout the network (Vargo and Lusch, 2011; Zott and Amitt, 2010). 

Currently, the autonomy of the vehicles is still not at the desired level which makes the complete 

integration of autonomous vehicles impossible, however the utilization rate of autonomous 

vehicles under human supervision has been increasing in many industries. These applications will 

slowly transform to fully automated versions as autonomous technology develops further. 
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These two potential implications of 5G adoption on business models can be perceived as a part of 

explicit descriptions of business model functions. According to the last interpretation of business 

models by Massa, Tucci and Afuah (2017), business models can be described as a “formal 

conceptual representation describing the activities of a firm”. With this interpretation the aim is 

to simplify the complex nature of business models (Burton and Obel, 1995; Sterman, 2000) In 

order to achieve this objective, the formal representations specify the critical activities and 

important elements of a business. The identified implications within this section can be perceived 

as a part of these formal conceptual representations since both implications are rather complex 

modifications to the business model that consist of important activities.  

 

6.3 Automation for Individualization  

5G and IoT are promising technologies which attracts a lot of attention from managers, companies 

and industries. This interest was also noticeable through the conducted interviews. Although the 

technology still has not reached its full potential, there are a lot of advantages for companies in 

integrating these technologies to their current business models. Since companies that adopt these 

business models offer their solutions, customers can avoid the high initial and operational costs of 

having these IT infrastructure and operations locally. The companies that adopt 5G and IoT 

technologies also need to alter their business models to accommodate the new technical 

capabilities. In some cases, alteration of business models might be to capture new opportunities 

and possibilities created by these technologies. 

 

One key application of IoT and 5G technology is the concept of “automation”. In most basic terms, 

it corresponds to the establishment of a connection system between machinery and devices using 

5G and IoT technology to automate and control the relevant processes without any human 

intervention. The concept is particularly promising for manufacturing operations and mass 

production as machinery is commonly used in these areas (Wurm et al., 2019). Automation can 

increase productivity and safety while reducing overall operational costs. The advantages and 

opportunities of the automation concept were also discussed during the interviews. Representatives 

from various industries gave examples on how automation can affect their industries. The most 
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common example encountered was the possibility of offering personal services and solutions to 

the customers. This is an important opportunity of industrial automation that enables the 

transformation from mass production to mass customization as discussed by Hu (2013). With the 

development and utilization of automation in industries, individualization (or individual specific 

personalization) is expected to become the mainstream way of doing business (Koren et al., 2015). 

Customized product and service development combined with the increasing capabilities of data 

analysis can be extremely valuable for customers as their expectations and needs can be realized 

with the utilization of automation. This statement was also supported by the value creation 

definition by Lepak, Smith and Taylor (2007) as it mentions the subjectiveness of value creation 

and how perceived value is dependent on the end user. Therefore, the automation concept can 

resolve this significant problem that companies currently have regarding satisfying all the 

expectations of every customer by individualization.  

 

L2GO believes that the large variance in the customer expectations poses a challenge as it was 

mentioned previously in the Empirical Results section. Currently, the different needs and requests 

of customers make it impossible to meet the exact demands of individuals. Even if the company 

offers various packages or selections to potential customers, there is no guarantee that these 

packages will fit or be sufficient for all customers. Therefore, some customers who were failed to 

satisfy are lost.  

 

Enabled by automation, IoT and 5G technology, individualization carries a lot of potential to 

overcome the challenges mentioned above. As in line with the business model interpretation of 

“cognitive or linguistic schema” by Massa, Tucci and Afuah (2017), the individual specific 

personalization concept can be integrated as a part of the schematic description of the way that a 

company does business. Instead of stating specific activities to be performed, the concept 

represents an alternate mindset for doing business which can greatly benefit the external partner 

and create new opportunities throughout the industry. In order to implement this modifications in 

existing business model, tools like AI and machine learning need to be utilized within the 

organization to support the process of personalization. Since accurately understanding the 

customer needs and expectations is the key condition for individual specific personalization, these 

are necessary tools for companies that intend to utilize personalization. Successful integration of 
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individualization would create an important competitive advantage for L2GO and differentiate the 

company even further from the cleaning service providers. Most important aspect of 

individualization is that the provided services become exactly what each customer needs. This 

increases the willingness of customers to pay for the service which is the primary condition of 

value creation (Lepak, Smith and Taylor, 2007). Furthermore, in addition to the personalized 

services and offers, the company can provide sustainable recommendations and suggestions to 

their customers through the comprehensive data analysis that was done to gather more knowledge 

about customers. 

 

To summarize all the discussions so far, a table has been created. It includes the suggested 

implications to business models within the areas of interest, which were identified in this section, 

and specifies the proposed value creation of these alterations for all relevant stakeholders. This 

table can be found in the next page, under the name of “Table 6: Potential Impact of 5G Adoption 

on Business Models and Proposed Value Creation”. 
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Areas Potential Impact on Business Models Proposed Value Creation 

 

 

Revenue Models 

 

 

Efficient Utilization of Pay Per Use 
Model 

For Company: Better 
Management of the products, 
Accurate Resource Planning 

For Customer: Mindful 
Expenditure, Fair Pricing 

For Planet: Conscious 
Consumption, Decline of Usage 
Surplus   

 

 

 

Logistics Operations 

 

5G-Supported Optimization and 
Decision Making 

 

 

Integration of Autonomous Vehicles 

For Company: Improved Planning 
and Scheduling, Tracking and 
Monitoring Opportunities, More 
Efficient and Flexible Logistics 

For Customer: Faster and More 
Economical Service 

For Planet: Decreased Carbon 
Footprint and Overall Waste, 
Environmentally Sustainable 
Transportation 

 

 

Automation for 
Individualization 

 

 

Individual Specific Personalization 

For Company: Decreased Number 
of Lost Customers, Higher 
Satisfaction Rate, Better 
Understanding of Customers 

For Customer: Personalized 
Solutions  

For Planet: Sustainable 
Recommendation, Diminish of 
Stocking Concept  

Table 6: Potential Impact of 5G Adoption on Business Models and Proposed Value Creation   
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7. Conclusion 

The objective of this thesis was to answer the following research questions of “How can diffusion 

of 5G technology influence the business model value creation?” and “What implications can this 

have on business models in the cleaning industry?” to address the uncertainty surrounding the 

adoption of 5G technology by the external partner as well as the cleaning industry. After the 

establishment of the necessary understanding regarding diffusion of 5G technology, business 

model and value creation concepts, the paper presents the findings related to the research questions. 

Initially, the possible constraints of diffusion of 5G technology have been determined through 

integrating the cleaning industry since the adoption of 5G technology may influence the business 

model value creation. Then potential impacts of diffusion of 5G technology on business models 

have been made to L2GO, the collaborated external partner for this research, in three main areas 

of interest. These areas are Revenue Models, Logistics Operations and Automation for 

Individualization. The business models may be modified by diffusion of 5G technology were 

examined using the interpretations of business model definitions proposed by Massa, Tucci and 

Afuah (2017). Lastly, with the utilization of Lepak, Smith and Taylor (2007), the essence of value 

creation in the modified business models has been captured. 

 

Understanding the diffusion of 5G technology was prominent for this study since adoption of 5G 

technology will influence the business model value creation. In this direction, three constraints 

were determined as using drivers of the diffusion process which were proposed by Rogers (2003) 

which are Structure of the Firm and Industry, Security, Infrastructure and Health Issues and Lack 

of adoption of previous generations. These constraints may have significant effects on the 

diffusion process. Later, since the diffusion of 5G technology will have irreversible impacts on 

business models, the areas that researchers identified may change the way of value propositions. 

In this context, the first area that is encountered during the exploration of opportunities surrounding 

the Revenue Models. The opportunities enabled with the utilization of the pay per use model was 

unexpected however, the potential benefits of the implementation of this model are significant. 

Specifically, the pay per use model can improve the value proposition for relevant stakeholders by 

providing their solutions in a more efficient manner by decreasing excess consumption, increasing 

the accuracy of planning and offering fairer pricing. On the other hand, it was apparent that the 
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cleaning industry is experiencing some challenges related to Logistics Operations. Two suggested 

business model alterations, which utilize 5G technology and IoT, were proposed to tackle these 

issues. Although these proposals focus on different parts and aspects of the logistics operations, 

with the integration of these implications, it is possible to ensure faster and more reliable service 

to customers while reducing the environmental impact and overall costs. Finally, the last area of 

interest, Automation for Individualization, stems from a combination of the encountered challenges 

and identified opportunities regarding the current offerings in the cleaning industry through the 

external partner. As it was established throughout the research, value creation is a necessity for the 

success of business models and it is dependent on individuals’ perception (Lepak, Smith and 

Taylor, 2007; Zott and Amid, 2010). Therefore, individual specific personalization is an extremely 

promising concept for creating value. With the improved monitoring, more capable data analysis 

tools and increasing utilization of IoT devices, a better understanding of customers can be achieved 

so that personalized solutions can be offered depending on their needs and requests to ensure their 

satisfaction.  

 

Throughout this study, the business model modifications enabled by diffusion of 5G technology 

in the cleaning industry have been examined. The possible value creation within these modified 

business models has been captured while considering the opportunities and challenges within the 

cleaning industry have been investigated by using the collaborated external partner as a basis. 

Although the main focus of the research and the business model alterations was on the cleaning 

industry, it is clear that the interest in utilizing diffusion of 5G technology expands to many other 

industries as well.  

 

7.1 Further Research 

During this study, various possible impacts on business models enabled by diffusion of 5G 

technology and the value creation concept have been identified by utilizing the interpretation of 

business model definitions according to Massa, Tucci and Afuah (2017). In this context, the areas 

identified for the further research may clarify the business model value creation in the future since 

diffusion of 5G technology may enable to change the future of possible business model 

implications. 
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One of the areas which further research may examine is how the adoption process of identified 

areas can progress since modifications of business models will face various challenges in the way 

of adoption. We suggest that beside the investigation of the adoption process of these areas, it can 

also be examined how these areas can be implemented in different industries while considering 

the value creation concept. 

 

Throughout the study, we interpreted the categorization of business models by Massa, Tucci and 

Afuah (2017). Although their research is based upon more than 200 studies conducted within the 

field, internalizing a different perspective towards understanding business models and value 

creation might be an interesting subject to investigate and make a comparison for the further 

research. 

  

7.2 Study Limitations 

Even though this study correlates with our academic background since it includes possible impacts 

on business model value creation enabled by diffusion of 5G technology, it contains several 

limitations regarding our research method, sample size and external factors. 

According to Bell, Bryman and Harley (2019), even though qualitative research gives the study in 

depth insight with detailly knowledge based on the study, it is difficult to quantify empirical results 

while it is conducting the research. In this context, one of the obvious limitations is that this study 

was conducted through a qualitative research method. This situation made it difficult to analyze 

the words and feelings which are mostly too subjective. 

  

The next limitation is that the empirical data was collected from a small sample size because of 

various external factors. In the beginning of the study, researchers expected to reach 15 participants 

from almost all over Europe. However, COVID-19 outbreak made situations even harder than our 

estimation, therefore 12 interviews were obtained with various C-level managers from Sweden, 

France, Germany and Turkey. Also, interviews were conducted through such video conference 

tools that is why the duration of interviews took shorter than in-person interviews. 
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The last limitation which has put the researchers in difficult situations is the time constraint. Since 

researchers have limited time, which was almost 6 months to conduct the study, it pushed 

researchers to study long hours in a day. However, researchers utilized resources by considering 

this limitation even though time is such a huge constraint for this study. 
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Appendix A - Existing Business Model Definitions 

Some Selected Business Model Definitions (Fielt, 2013)  

 

Author(s)   Definition 

Timmers (1998) “Definition of a business model: (a) an architecture for the product, service and 
information flows, including a description of the various business actors and their 
roles; and (b) a de- scription of the potential benefits for the various business 
actors; and (c) a description of the sources of revenues.” (p.4) 

Mahadevan (2000) “A business model is a unique blend of three streams that are critical to the 
business. These include the value stream for the business partners and the buyers, 
the revenue stream, and the logistical stream.” (p. 59) 

Rappa (2000) “In the most basic sense, a business model is the method of doing business by 
which a company can sustain itself -- that is, generate revenue. The business 
model spells-out how a company makes money by specifying where it is 
positioned in the value chain.” 

Afuah and Tucci 
(2001) 

“A business model is the method by which a firm builds and uses its resources to 
offer its customers better value than its competitors and make money doing so. It 
details how a firm makes money now and how it plans to do so in the long-term. 
The model is what enables a firm to have a sustainable competitive advantage, to 
perform better than its rivals in the long term.” (p. 3-4) 

Amit and Zott (2001) “A business model depicts the content, structure, and governance of transactions 
designed so as to create value through the exploitation of business 
opportunities.” (p. 511) 

Tapscott (2001) “A business model refers to the core architecture of a firm, specifically how it 
deploys all relevant resources (not just those within its corporate boundaries) to 
create differentiated value for customers.” (p. 5) 

Chesbrough and 
Rosenbloom (2002) 

“The business model provides a coherent framework that takes technological 
characteristics and potentials as inputs, and converts them through customers 
and markets into economic inputs. The business model is thus conceived as a 
focusing device that mediates between technology development and economic 
value creation. (p. 532) It “spells out how a company makes money by specifying 
where it is positioned in the value chain” (p. 533) 
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Morris et al. (2006) “A business model is a concise representation of how an interrelated set of 
decision variables in the areas of venture strategy, architecture, and economics 
are addressed to create sustain- able competitive advantage in defined markets.” 
(p. 727) 

Shafer, Smith and 
Linder (2005)  

“We define a business model as a representation of a firm’s underlying core logic 
and strategic choices for creating and capturing value within a value network.” 
(p. 202) 

Chesbrough 
(2006) 

 

“At its heart, a business model performs two important functions: value creation 
and value capture. First, it defines a series of activities that will yield a new 
product or service in such a way that there is net value created throughout the 
various activities. Second, it captures value from a portion of those activities for 
the firm developing the model.” (p. 108) 

Johnson, Christensen, 
and Kagermann 

(2008) 

“A business model, from our point of view, consists of four interlocking elements 
that, taken together, create and deliver value. The most important to get right, by 
far, is the customer value proposition. The other elements are the profit formula, 
the key resources and the key processes.” (p. 52-53) 

Demil and Lecocq 
(2010) 

“Generally speaking, the concept refers to the description of the articulation 
between different BM components or ‘building blocks’ to produce a proposition 
that can generate value for consumers and thus for the organization.” (p. 227) 

Osterwalder and 
Pigneur (2010) 

“A business model describes the rationale of how an organization creates, 
delivers, and captures value.” (p. 14) 

Teece (2010) “In short, a business model defines how the enterprise creates and delivers value 
to customers, and then converts payments received to profits.” (p. 173) 

Zott and Amit (2010) “A business model can be viewed as a template of how a firm conducts business, 
how it delivers value to stakeholders (e.g., the focal firms, customers, partners, 
etc.), and how it links factor and product markets. The activity systems 
perspective addresses all these vital issues [...].” (p. 222) 

George and Bock 
(2011) 

“[...] a business model is the design of organizational structures to enact a 
commercial opportunity. (p.99) [...] three dimensions to the organizational 
structures noted in our definition: resource structure, transactive structure, and 
value structure.” (p.99) 
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Appendix B - Diffusion of Innovation Estimation Formulas 

Forecasted Formulas of Diffusion Models (Jha and Saha, 2018) 

 
 

F(t): cumulative adoption time until time t 

K/M: market potential (the number of adopters in equilibrium of saturation level) 

f(t): likelihood of adoption at time t 

p: coefficient of innovation 

Q: coefficient of imitation 

𝑏𝑏 1: speed of diffusion 

𝑏𝑏 2: positive parameter used as an offset 

 

 

  



95 
 

Appendix C - Interview Guide 

The Interview Guide: 

1. How long does it take for your company to adopt a technological change? Especially 

regarding a development related to mobile network technologies (3G, 4G)?  

2. How did the processes regarding the adoption of 4G technology in your industry proceed? 

3. Over the years, which operations of the company have been mostly affected by the 

development of mobile network technologies? 

4. What kind of challenges and difficulties did you face during a previous transition to mobile 

network technology? 

5. Is there any interest from your company to implement 5G technology in their 

businesses/operations?  

6. What do you think about the current utilization rate of 5G technology in your 

company/industry? 

7. What type of services/offerings (business opportunities) are most common in your industry 

currently? 

8. How can 5G technology create value for your company? 

9. What kind of new business opportunities do you and your company expect to emerge with 

the development of 5G technology?  

10. How could these expected business opportunities are supposed to change the proposed 

value creation of your products/services? 

11. Are there any shortcomings or lacking areas in the industry that 5G technology may 

contribute to solve? 

12. What are the possible drawbacks of embedding new applications enabled by 5G technology 

in the company? 

13. Are there any hardware related barriers for the utilization of 5G technology in your 

organization/industry? What kind of new devices can be utilized to overcome these 

barriers? 
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