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Abstract 
 
The purpose of this White Paper is to provide an overview of the 5G ESSENCE market analysis and potential 
business model. The document presents a SWOT analysis for the entire project, while the market analysis and 
the business model has been customized for each use case. In each specific use case, there is the presentation of 
the product or service description, a macro- and a micro-economic business environment analysis, as well as the 
value creation and business strategy adoption to be considered for successful market launch, from which we can 
define the respective business model. Following to this analysis, the document also provides a summary of the 
investment evaluation that was conducted to assess the financial viability of each of the products-services on 
real-world scenarios, through deducing a cost estimation plan of the CAPEX and the OPEX versus the sales 
forecasts on the basis of EU market specific criteria, taking into consideration the Net Present Value, the Internal 
Rate of Return and the Pay Back period.  
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1 Introduction 
 
The 5G ESSENCE Project (Grant Agreement (GA) No.761592) has been an active part of the 5G-PPP - phase 2 initiative.  
 
The soundness of the 5G ESSENCE solutions and their market potential in the 5G context is a fundamental shift and a 
key enabler in the future of the digital world, changing the way people innovate, collaborate, and socialize; furthermore, 
this shift to 5G introduces novel challenges and approaches. The introduction of 5G technologies in economic and 
societal procedures of everyday life is a key asset that supports transformation of the vertical industries and focuses on 
the development of cloud infrastructure and the concomitant development of mobile broadband digital access 
networks. 
 
This rising demand for high data volume and bandwidth-greedy applications will certainly introduce new requirements 
in the existing infrastructure 0. The advent of IoT and the predictive and real-time intelligence on network devices act 
as a “catalyst” to the growing adoption of edge cloud solutions and services. To respond, the next generation of 
communication and services includes virtualized applications that run much closer to mobile users ensuring network 
flexibility, economy and scalability. The delivery of services from an edge cloud represents a new synergistic business 
model between network service providers or edge cloud providers and enterprises. Nokia presents an estimate of the 
potential revenue associated with providing these edge cloud hosted services in their publication [2]. For the edge cloud 
provider, it represents an opportunity to nearly double the revenues associated with the new services, while for an 
Information Communication Technology (ICT) services enterprise it shows a potential opportunity to add a new revenue 
stream to its portfolio by using and delivering over the top services. 
 
According to K. Hill’s “6 predictions for the small cell market”, the small cell market, which is at the core of the 5G 
ESSENCE context, is exhibiting a very substantial growth in the last years, and will continue to grow, to the point that 
the value of Long Term Evolution (LTE) small cells will represent more than 85% of the small cell equipment market [3]. 
The Small Cell Forum (SCF) market status report indicated that up to 14 million small cells were shipped up to May 2016, 
and that during 2015 [4], the urban small cell shipments grew 280% [4] The analysis provided in the Small Cell 5G 
Network Market, an analysis provided by markets, forecasts that the global small cell networks market will grow up to 
€3.6 billion by 2020 at a Compound Annual Growth Rate (CAGR) of 29.80% [5]. Similar forecasts presented by the Small 
Cell Forum predict even higher revenues, reaching €6 billion by 2020[4]. It is also worth emphasizing that more than 
90% of this total revenue will be associated to small cells in non-residential areas, like it is the case of the small cells 
considered in the 5G ESSENCE scenarios. 
 
The 5G ESSENCE project realizes a two-tier cloud architecture enabling the provision of dynamically repurposed virtual 
network infrastructures with tailored computing and flexible networking capabilities. This will greatly benefit the Mobile 
Network Operators (MNOs) and Over-the-Top (OTT) players to deploy and offer cutting-edge services to specific 
customers, with increased cost savings (e.g., energy efficiency thanks to the Edge Data Centre (DC) design and the 
portability of functionalities closer to the mobile network edges) and allowing optimal reuse of the deployed virtual 
infrastructures. 
At the same time, in order to promote greater network capacity, scalability, and reduced latency, ultra-dense networks 
with numerous small cells have been proposed. They require advanced interference mitigation and advanced 
automation of management and operations, all at the edge of the network. In this context, the Small Cell as-a-Service 
(SCaaS) approach (enabled also through multi-tenancy and the network slicing model in the 5G ESSENCE framework) 
will be substantially more efficient in highly dense scenarios than solutions based on independent deployments on a 
per-operator basis, thus bringing significant cost reductions. Nokia’s study on Small Cells “Small cell deployments: you 
don’t have to learn the hard way Study for Small Cells deployment” investigates how many small cells would be needed 
to deliver the same Quality of Experience (QoE) using the neutral host model compared to each of three operators 
deploying its own small cell network. The results showed that deploying a small cell network provided a substantial 
boost of up to 35% in the “baseline” QoE measured in terms of the number of subscribers receiving 1.8 Mbps downlink 
throughput. Even more, only 25 shared sites were needed in the neutral host deployment compared to 57 sites required 
if the operators used the “go-it-alone” method. That represents a 56% saving in the number of sites, leading to a 
significant reduction of costs [6]. In similar terms, the study by Ericsson analyzed the benefits of a wholesale model in 
which operations and assets are shared among multiple players through a third party. The financial benefits of this 
model were quantified to be around 40% in terms of asset savings and up to 31% in terms of cash-flow improvements 
[7]. Based on the aforementioned references, we clearly observe that the 5G ESSENCE solutions based on the neutral 
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host model for facilitating the sharing of infrastructure among many tenants can lead to an important impact in terms 
of cost savings for network operators. 
 
In “Market drivers for multi-operator small cells” [8], it is identified that resource management is one of the fundamental 
approaches to kick-start the multi-operator model. In particular, the resource management model of the small cells 
should enable greater operator's control over his resources, evolving this approach towards full network slicing in 
virtualised environments, so that the different tenants can access their own resources. In this respect, it is expected 
that the new enhanced operation achieved thanks to the cSD-RAN controller of 5G ESSENCE will become fundamental, 
impacting towards a wider adoption of the multi-operator model. 
 
Under all the perspectives mentioned above, the core challenge in 5G ESSENCE develops an ecosystem to sustain 
network infrastructure openness, built on the pillars of network virtualisation, mobile-edge computing capabilities and 
cognitive network management. A further challenge addressed in 5G ESSENCE is that it dramatically decreases network 
management operating expense (OPEX) through automation, whilst increasing user perceived QoE and security. 
This White Paper aims to give an overview of the market and financial analysis for each use case, in order to verify the 
sustainability of the 5G ESSENCE solution(s), and the business model developed for each use case. Section 1 composes 
the actual introduction, while Section 2 presents the analysis tools that was used in the remaining part of the document. 
Section 3 presents the conducted SWOT analysis for the 5G ESSENCE solution, and Sections 4 to 6 present the market 
analysis, the financial analysis and the business model of each separate use case. Finally, Section 7 describes conclusions 
and proposed remarks.  
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2 Selected Analysis Tools 
 
Each section from 4 to 6 starts with a product/service description and then an industrial and economic analysis is carried 
out, based on the respective business model.  
Below is a list of business tools used to analyse each use case’s Business Model, the value it “brings” to the market and 
the economic analysis of how each use case’s potential exploitation in the market can take place: 
 
1. Market environment Analysis industry analysis offers insights into the micro and macro environments. The current 

document give an overview for each use case using both the following tools. 
 

a. PESTLE is a framework -or tool- that is used to analyze and monitor the macro-environmental factors 
that may have a profound impact on an organization’s performance. This tool is especially useful when 
starting a new business or when entering a foreign market. PESTLE offers general insights to the nature 
of the elements that affect businesses and, generally, it has an indirect impact on the company [9]. 
 

b. Porter’s 5 Force Framework is a tool used to analyze the company’s micro-environment or the 
competitive environment. It offers a “horizontal” competition analysis by which it becomes possible 
to examine the threat of substitute products or services, the threat of established rivals and the threat 
of new entrants. Porter’s 5 Forces Model also analyses the “vertical” competition through examining 
the bargaining power of suppliers and the bargaining power of customers. The tool is very specific and 
useful to gain insights to the industry’s attractiveness and profitability, as it offers direct and regular 
influence over a company (legal entity in general). 

 
 

2. Value Creation and Casual Ambiguity Analysis: The current document describes only the business model canvas 
for each use case, while in the 5G ESSENCE Deliverable D8.6 [10] there are also the analysis with the other two 
listed tools. 
 

a. ERRC Grid: The ERRC grid is a framework for developing “blue ocean strategies” through the Eliminate-
Reduce-Raise-Create factor identification. It is a simple matrix like tool that drives companies to focus 
simultaneously on eliminating and reducing, as well as raising and creating while unlocking a new blue 
ocean strategy[11][12]. 
 

b. Business Model Canvas concludes in a one-page overview that enables management to have 
structured conversations around strategy by laying out the crucial activities and challenges involved 
with the identified initiative and how the elements relate to each other. 
 

c. Activity map is a framework for analyzing competitive advantage through listing the value creating 
activities as core competencies a business offers as well as the advantages created through delivering 
the unique mix of these competencies. 

i. Core operational activities will be summarized in blue bubbles. 
 

ii. The key functional strengths will be summarized in grey bubbles. 
 

iii. Customer Perceived value they receive through the product or service output will be 
summarized in white bubbles. 
 
 

3. Investment Evaluation 
 

a. Technoeconomic Analysis 
i. Forecasting sales is one of the most important factors for properly assessing the viability of 

an investment. In the 5G ESSENCE context, several industrial partners provided feedback on 
the estimated sales per product, based on market research. This research was either 
conducted in-house or outsourced to third party by our partners. The outcome of that 
feedback has been included in [10] still, there are issues regarding partners exposing the 
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sources of those market research results and presenting the reports themselves publicly. 
Such market research reports are high value company confidential data thus, they cannot be 
made publicly available [13][14][15]. However, to empower the credibility of the sales 
forecasts, partners that provided their input in market data exposed the scientific methods 
that were used to conduct the market research can be found in Appendix 1 of [10]. 
 

ii. Cost estimation [13][15] is another very important factor for properly assessing the viability 
of an investment. After estimating the scale of each investment on a use case basis, industrial 
and technical partners provided feedback on the estimated costs based on their internal 
data. The outcome of that feedback has been included in this document still, there are issues 
regarding partners exposing the specific purchase prices for services and equipment. Those 
data are high value confidential data that belong both to our partners and their respected 
suppliers and cannot be exposed publicly.  Due to that restriction we asked our partners to 
provide a range of prices and we used a worst-case scenario approach to estimate the highest 
possible costs per each use case related product [13][15]. Costs have been identified as 
CAPEX or OPEX. Capital expenditures (CAPEX) and operating expenses (OPEX) represent two 
categories of business expenses. However, there are distinct differences between the two 
and their respective tax treatments. For more information please refer to [10]. 

 
iii. NPV, Payback. The Net Present Value (NPV) is the value of all future cash flows (positive and 

negative) over the entire life of an investment discounted to the present. NPV analysis is a 
form of intrinsic valuation and is used extensively across finance and accounting for 
determining the value of a business, investment security, capital project, new venture, cost 
reduction program, and anything that involves cash flow [16]. We will be using Free Cash 
Flows in our calculations. The formula for calculating NPV is the following: 

𝑁𝑃𝑉 =∑
𝑅𝑡

(1 + 𝑖)𝑡

𝑛

𝑛=1

 

Rt= Free Cash Flows 
i= discount rate  
t= Number of timer periods 
The Payback Period is the amount of time required to recover the cost of investment (break-
even).  
To estimate the Payback Period, we need to estimate the Net cash flows. 
Net Cash flows = Cash flow from Operations + Cash flow from Financing Activities + Cash flow 
from Investment Activities. 
 

iv. The Sensitivity Analysis is a Financial Sensitivity Analysis, also known as a What-If analysis or 
a What-If simulation exercise, is most commonly used by financial analysts to predict the 
outcome of a specific action when performed under certain conditions. Financial Sensitivity 
Analysis is done within defined boundaries that are determined by the set of independent 
(input) variables. 
 

In the nature of the 5G ESSENCE project, the consortium has formed a tight partnership with one another, while  there 
has also been an exchange of contacts in order to assure exploiting 5G ESSENCE as a broader business model. As such, 
the latter would entail each use case to collaborate and work together tightly in order to provide the end-customer with 
a viable product which can generate revenues, thus impacting the EU economy by creating job opportunities and income 
in the form of tax payables to the respective EU countries which also impacts the EU through each country’s 
contributions to their membership.  
 
The nature of the partnerships along with using the output of 5G ESSENCE for each use case would revolve around the 
below: 

• Use Case 1 (UC1): 
o Champion partner - Network Operator like OTE or WI3. 
 

• Use Case 2 (UC2): 
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o Champion partner - Network operator and larger industry like TCS. 
 

• Use Case 3 (UC3): 
o Champion partner - large industry such as Zodiac/ Safran Aerospace (ZII). 

 
In the three use cases, the value of the SME’s (like ISW, SML, ATH, ORION, 8Bells) is as important as the larger 
organizations due their capability to understand the market.  Research institute (like NCSRD, i2CAT, FBK, UPC, UPV/EHU) 
importance to use the knowledge gained in other researches. 
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3 The 5G ESSENCE SWOT analysis 
 
The SWOT analysis is a crucial part of any project, as it identifies the objective of the project or of the business model, 
as well as the internal (strengths and weaknesses) and external (opportunities and threats) factors that affect the 
achieving of that objective.  
In 5G ESSENCE, the following internal and external factors can be identified: 

 

Internal Factors 

Strengths Weaknesses 

 5G Public Private Partnership (5G-PPP) is a joint 
initiative and, therefore, compliant to the 5G-PPP 
reference architecture. 

 Open innovation-oriented model. 

 Approach based on open source tools and 
platforms, based on open interfaces that do not 
conflict with systems already on the market 
today.  

 To be on the market addressing a variety of needs 
and requirements. Some examples are: sport 
events, shopping malls daily activities, popular 
ceremonies on the squares/streets and public 
celebrations. The project pilot for the use case is 
demonstrated and evaluated in a real stadium 
during a football match. 

 The active stakeholders (e.g. MNO, SMEs, system 
integrators, Service and Media providers) have 
acquired the needed know-how. 

 The items of cost can be clearly identified and 
flexibly shared between the stakeholders, 
depending on the specifically issued ecosystem 
and business model. 

 The deployment of a use-case can be 
progressively carried-out in the possible scenarios 
and in a geo-localized perimeter for each of them 
(i.e.: limited and well-estimated cost). 

 Addressing of different target customer groups 
through the development and packaging of 
different tailor-made services (VNFs).  

 Carried out a careful design to meet low latency, 
high bandwidth and in general all the needed QoS 
targets, which can be monitored real-time 
through the definition and measurements of 
relevant KPIs (SLA specification and 
management).  

 Solution that efficiently and flexibly use the 
network and computing resources. 

 Strong commitment to achieve active 
collaboration with the 5G-PPP body, in order to 
cooperate in the development of standards and 
ensure future adoption of the results of the 5G 
ESSENCE context in the industry sector. 

 Architecture based on ETSI-MEC and NFV de facto 
specifications, to ensure exploitation and 
adoption by a wide and easily accessible 
audience; while, other technologies are either 
well-known or evaluated in advance. 

 The partners and ecosystems should be properly 
selected, depending on the specific application 
scenario.  

 Possibly, delicate sizing and multi-tiering of the 
edge-computing platform. 

 High flexibility needed for the business champion 
in organization, processes (e.g., dev ops), etc. to 
adapt to the pretty dynamic market trends and 
needs. 

 Required prompt experimentation and in case 
adoption, of the cutting-edge technology; 
therefore, also critical planning of investments, 
and continuous formation of personnel. 

 Possibly, contradictory opinions on the definitions 
of the features to be supported for each 
implementation. 

 Reluctance (e.g. for an MNO) to invest on a new 
wide variety of technologies (e.g 5G with MEC, 
NFV and SDN), while having already bulk assets on 
previous technology (e.g. 4G), with still high 
potentialities. 

 To understand for each scenario the most 
adequate (needed) advs campaign (actually, 
supporting novel and creative experiences during 
a sport event is pretty different from addressing a 
smart shopping mall). 
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External factors 

Opportunities Threats 

 Funding opportunities and raising as for 
innovation in the Entertainment vertical by 5G 
systems and evolutions (e.g., public funding in EU 
Horizon, operators’ or stadium owners’ internal 
and pioneer projects). 

 The entertainment market is the first vertical 
addressed by xMBB already with 4G and first 5G-
enabled service categories; therefore, both the 
market and technology are more mature, as well 
as the customers and verticals prone to 
experimentation and adoption. 

 EU very active in supportive policies in relevant 
threads. 

 Progressive spreading of the neutral host model 
(i.e.: availability of network and computing 
resources ubiquitously, to support the use-case 
realization).  

 Industrial, academic, governmental, 
standardization and social stakeholders 
worldwide are strongly committed to develop and 
foster the adoption of novel technologies (i.e., 5G 
and evolutions) for an improved efficiency, 
sustainability and well-fare. 

 Potential development of new business models 
and ecosystems resulting from innovation. 

 Organizational structure and processes more and 
more integrated (indeed, this is the current trend) 
both intra- and inter-partners, so to augment 
flexibility and reduce costs.  

 Mass-diffusion of 5G technology should foster 
adoption and diminished CAPEX and OPEX. 

 Steady increase (exponential) of mobile data (as 
video content) consumption [20]. 

 Higher diffusion of AR/VR and immersive 
experience technologies and applications, also 
with UHD and 3D video. 

  Users devices (e.g. smart phones, AR/VR visors) 
quickly follow the technology trends and 
potentialities. 

 The social trend of user produced and shared 
content is steadily increasing, with privacy and 
security concerns being addressed by both 
Governments, Standardization Bodies and social 
platforms. People are more aware, confident and 
collaborative (incentive models are also more 
considered). 

 Stakeholders distrust towards novel solutions, 
due to the existence of proprietary services and 
products in some relevant scenarios for the 5G 
ESSENCE proposals.   

 Need of spreading awareness of 5G ESSENCE’s 
advances and solution between all the relevant 
stakeholders, especially in the Entertainment 
vertical, for a given use-case realization. 

 Need to spread the benefits of a use-case 
realization to the stakeholders involved in the 
reference market sectors. 

 The international trade wars (e.g. between USA 
and China) could increase cost and hamper 
diffusion of innovation worldwide on a large scale. 

 Diverse culture and society require a too rough 
definition of a specific realization (e.g. European 
and Chinese could prefer a different set of 
features to be supported in a given use-case, and 
have different concerns on some aspects, such as 
privacy and security). 

 Rapid technology evolutions could raise 
interoperability and backward compatibility 
issues. 

 International events of data leakage and security 
breaches could discourage people from being 
collaborative in content producing and sharing. 

 Heterogeneity and fragmentation of measures 
aimed at developing digital culture. 

 Inadequate level of ICT skills in population (for 
culture, age, life-style). 

 Limited growth in the propensity to pay for novel 
multimedia broadband services. 

 Impact of the predominant model for Telcos 
(either wholesale or partnerships for sharing of 
infrastructure and resources – neutral host model 
prospective). 
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4 Use Case 1  
 
The main idea of UC1 is to overcome the “hiccups” while at a stadium, including missing parts of the actual game due 
to different factors, as well as not receiving a good signal while attending an event in a limited space with over 40 
thousands other people. 
 
Use Case 1 is able to demonstrate the broadcast capabilities of LTE/5G networks for video processing at the edge by 
reducing the backhaul traffic to the macro network by leveraging Small Cells which are connected to a local EPC. The 
use of the EPC will expand the coverage and capacity and pave the way to multimedia transmission to tackle viewing 
problems audiences’ in a stadium face. This is done by multi angled streaming which will be offered to the audience as 
a service to improve the Quality of Experience. The users will be given a choice of camera angle view to give them a 
truly immersive experience.  
 
 

4.1 Market Analysis  
 
Porter’s 5 Forces of Competition 
 
Bargaining power of suppliers: 
Suppliers include: 

 Network operators - this market is strictly regulated by the EU ([23]-[28]) and their number is limited. 
 

 Infrastructure providers - currently the market is dominated with a handful of Infrastructure providers; eight 
market leaders, creating a sort of oligopoly but big orders from telco giants can reduce their bargaining power; 
sanctions on Huawei to be taken into consideration. 
 

 Cloud IT infrastructure providers - multiple emerging competitors to the already existing giants IBM, Oracle, 
Microsoft, Microsoft, AWS and Google [29]. 

 
The threat of Forward Integration is high whereby suppliers – especially network operators and infrastructure providers 
have the capacity to do so. Furthermore, it is apparent that some of the suppliers have already similar products whereby 
Huawei, Cisco, Ericsson and IBM are already in the rivalry market. It is worth noting the revenue difference between 
different network operators such as Deutsche Telekom, Telefonica, and Vodafone. Whereby, both Vodafone and 
Deutsche Telekom have start-up incubator initiatives where they invest heavily into emerging solutions, which could 
pose a risk of forward integration. 
 
 
Bargaining power of buyers  
There are two types of buyers:  

 B2C ([30][31]) 
 

 B2B ([23]-[27]) 
 
5G adoption rate is expected to reach 31% by 2025 ([30][31][32]) even though the coverage is expected to be 73% and 
83% of the population will be classified as a unique subscriber to one provider or the other. The low 5G uptake could 
indicate a weak B2C Business Model positioning without a strategic partnership with a strong supplier. Buyers may not 
yet realize the differentiation between the similar products currently on the market and the offering Use Case 1 is 
bringing to the market – that it is specifically designed for 5G optimization to reduce latency and make better use of the 
resources.  
Backwards integration is a risk with the available market offerings considering the size of the suppliers such as IBM, 
Ericsson and Huawei. On a level of B2B buyers, most have access to the channels of distribution and can leverage 
bargaining power to their advantage. A strategic partnership with one of the large corporations who would otherwise 
be considered a buyer, such as Network Operators, infrastructure providers or cloud providers of which some have 
similar solutions reduces costs drastically and helps to overcome distribution difficulties as well as mitigate other risks. 
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Threats of new entrant 
Different type of companies posing a threat of new entrant to the market include: 

 Hyperscalers is defined as “those massive companies like Google, Facebook, and Amazon that are making 
efforts to not only dominate the public cloud and cloud services industries, but to expand their business into 
numerous related verticals, as well” [33]. 
 

 New network operators: they are limited to specific countries, but they often sell under different names in 
different countries [35]. 
 

 SDN entrants (SDN shows promising market growth, which yields another prospect to the competitive 
environment). 

 
There are some barriers to entry:  

 Access to distribution channels; 
 

 switching costs; 
 

 no access to technology protection and economies of scale; 
 

 no cost advantages that the big players already have; 

  

 difficulty accessing the channels of distribution as a new entrant, whereby the already established channels of 
access is limited to larger corporations and brand names, making it extremely difficult and costly to create 
these channels without prior connections.  

 
Partnering with a market leader appears to be the optimal course of action. This is particularly due to the high cost of 
establishing the channels from the ground up whereas the latter partners have already established strong relationship 
between the buyer such as venue owners and themselves - who will act as distributors. Establishing a strategic 
partnership with either/and a telco, an infrastructure provider or a cloud provider to leverage their wide channels of 
distribution and brand brings about the access needed to the market and right-owners for a B2B2C distribution model. 
Furthermore, the EU 5G roadmap outlines the EU vision for 5G and its plan to lead the global market. The cost of entry 
into the 5G era of technology is high and would likely require a strategic partnership with a market leader to help cover 
some of the costs. The time until 5G is realized into full commercial deployment with adequate coverage and 
harmonization is set to be 2025 [31]. 
 
 
Threat of substitute products: ([24]-[26], [39]-[47]) 
There are products that offer similar functionality such as live video sharing or live video distribution but the definition 
of “live” is the differentiator whereby 3 seconds of latency is considered too high during a live game. Use Case 1’s 
architecture enables a “true” live experience with much less than one second latency glass to glass. 
 
 
Industry rivalry ([48]-[51]) 
The market is still emerging since 5G is not yet commercially deployed throughout Europe. A comparison can only be 
done for products running over LTE or Wi-Fi. 
 
 
PESTLE 
 
1. Political: Despite negative elements regarding frequencies licenses, the EU political situation can be assessed as 

favorable for launching this particular product, due to the following reasons: 

 The EU is politically stable and also local regions appear politically stable. EU’s financial unity intensifies 
political alignment of member states ([52]-[53]). 
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 The European Commission is taking steps to facilitate the launch of new products and homogenize the 
market. Labor, trade and production laws must follow EU high standards, while the EU Trade Union 
facilitates trade between member states ([28], [54]-[56]). Moreover, the EU encourages innovation (5G 
PPP) with dedicated Funding and Grants ([57]). 
 

 The imposed limitations ensure the high quality of the final product adding further value to businesses and 
ensuring their sustainable development.  
 

 The European Commission controls the number of MNOs and the competitive scope in the market: sector 
regulator and the competition regulator are involved in determining whether a merger or acquisition can 
go through or whether there are specific conditions for a purchase or sale. In the EU the European 
Commission also plays a role and can take the final decision if the merger is above a certain size and has 
implications for the internal market. 
 

 Frequency allocation will become standardized and companies interested in launching relevant products 
will be able to obtain the respected frequencies all over the EU easier ([38], [28]). 

 
 

2. Economic: The EU economic situation can be assessed as favorable for launching the product, due to the fact that 
the economic stability of the EU can be characterized as high ([58]-[60]), the majority of the members of the EU are 
using a common currency, and with population of 513 million it is the fourth biggest market in the world, and it is 
increasing ([61]-[63]). Moreover, EU member states are aligned to a low interest rate policy creating a favorable 
environment for creating new businesses and launching new projects ([59]). The market size of live streaming is 
expected to increase and live-streaming revenue is expected to reach $7.4 billion in 2018 – 47% increase over the 
previous year ([67]). Over 80% of fans would pay more for an arcade scenario immersive and content rich 
experience when attending a live event scenario ([68]). 
 

3. Social: The social environment in the EU can be assessed as favorable for launching our product, due to the ever 
growing usage of social networks and the Internet in general ([80]-[88]). Consumer behavior reports are pointing 
towards an increase in demand supporting smart phones and event highlight replays or information. Generational 
demographical data by Forbes shows that millennials are less connected to materialism and are more inclined to 
pay for an experience with 72% of millennials looking to enjoy more experiences than purchasing of material things 
such as homes or car ([69]-[75]). Live streaming and multimedia consumption in general is on the rise ([76]-[79]). 
 

4. Technological: With the technological innovations in the telecommunication technologies, the new technology 
market adoption and the focus being on 5G energy efficiency research, the technological environment in the EU 
can be assessed as favorable for launching our product ([89]-[92]). 
 

5. Legal: The legal environment in the EU can be assessed as favorable for launching our product. The GDPR offers 
creates a common framework for all EU member states, thus making it easier for companies to align the 
architecture of their services and products with that framework to avoid legal consequences ([93]-[95]). The Use 
Case 1 service (combined 5G-based video production and video distribution in a stadium) will require the 
subscription of the users to have access to the video distributed content. Moreover, users that are in the stadium 
may be shoot from the video cameras. As a consequence, from a legal prospective, the deployment of this service 
on the market have to take into account the privacy of the users and of their data. The regulation to be considered 
in this case is mainly the GDPR and the works of the European Data Protection Board. According to these works, 
the service has to include in its subscription how the user personal data will be managed, stored and used. 
Moreover, if user data should be stored for a long time, this data must be anonymized in order to correctly protect 
data and in line with the GDPR. 
 

6. Environmental: The EU greatly prioritizes environmental protection and, for this reason, there is a regulatory 
framework put into place. Even if the 5G network may consume more energy due to increased data volume, 
according to existing reports manufacturers are already putting great effort in achieving 5G network energy 
efficiency, thus resulting in 5G consuming less power than the existing 4G networks ([96]-[100]). By following a 
sustainable growth policy, EU member states become an ideal environment for nurturing new business models, 
which leads to assessing the environmental factor in the EU as favorable for launching the product ([101]-[103]). 
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4.2 Financial Analysis  
 
Considering that the majority of attendees at live events check regularly their phones during the event, there is enough 
space for introduction of this product. The estimated price that will be charged for the service is 65.00 EUR per year per 
user, which can be considered a fairly low-price which will leave the business owners a good margin for profit. 
 
If we take an assumption that the stadium where the UC1 5G ESSENCE service will be installed has average match 
attendance of 48,000 people, out of whom 10% will be using our service on Year 1 and an additional 3% increase of 
users per year will occur, and each small cell can support up to 400 simultaneous active subscribers [104], for 4,800 
users we will be requiring 14 small cells but with a 3% increase per year in a 10 years period we will be needing a total 
of 16 small cells for 6,263 users. Further parameters in our calculation will be: 
 

 25 events per year per stadium (Bundesliga 17 matches per year + 7 for cup + 8 for European events). 
 

 Energy consumption is estimated as 1,000.00 EUR per year since the infrastructure will be active only 3 hours 
per event (pre-match and after match along with actual game time reaching a total of 25x3=75 hours of use 
per year) including small cells, cameras, backhaul, router and server energy consumption 
 

 Tax rate = 29.8% [109] 
 

 WACC = 7.45% considering that the project on this scenario will be co-financed on a 50-50 basis by our 
champion partners Wind TRE (WI3) and OTE S.A. (OTE).  
 

 WI3’s WACC is 7% (provided internally by Wind TRE) and OTE’s WACC is 7.9% [113] so since the project is 
financed equally by both the WACC used will be their WACC’s average. 
 

Please refer to [10] for a complete cost item list. 
 
Taking into consideration the sales forecast and the cost estimation, and assessing the NPV as 300,190.00 Euros, 
Payback period as is in Year 4 and the IRR as 14.33%, we can conclude that the initial investment required is 516,340.00 
EUR including 469,400.00 EUR for the CAPEX and 46,940.00 EUR for OPEX costs. 
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4.3 Proposed Business model 
 
This business model can be summarized with the “Business Model Canvas” (Table 1), which provides ”a shared language 

for describing, visualizing, assessing and changing business models”, focusing the analysis (of how a venture intends to 

make money) on nine basic building blocks that cover the main areas of a business, that is: customers, offer, 

infrastructure and financial viability. 

 

Key Partners 
-5G ESSENCE 

Consortium 
-Telco champion 

partners (WI3, 
OTE) 

-Infrastructure 
providers 
(ATH) 

 

Key Activities 
- B2B sales (to venue 

owners) 
-Customer support (B2B) 
-Infrastructure installation 

(hardware, software) 
-Video content delivery 

Value Proposition 
- To provide venue 

owners with end-to-
end, low latency and 
high-quality multi-
screen video 
transmission with 
optimized backhaul 
and increased 
security. 

- Strengthen brand 
positioning 

- Increasing fan 
experience 

 

Customer 
Relationships 
-B2B  
-SLA contracts 
-B2B integration 

customer support 

Customer 
Segments 
-Stadium/venue 

owners 
-Media 

broadcast 
companies 

Key Resources 
- 5G network  
- main data centers  
- light data centers  
- slicing infrastructure to 
host the application. 

- Slicing infrastructure to 
separate professional 
ingest and user generated 
content.  

- Broadcasting VNFs 
 

Channels 
-Telco champion 

partner sales 
channel 

-Telco champion 
partner brand 
name (marketing 
support) 

Cost Structure 
-Capex  

Infrastructure 
Tools 
Facilities 

-Opex 
Infrastructure including electricity 
Tools and facilities 
SLA management 
Support  

Solution development costs 
(personnel, equipment, SW) 
Personnel costs Business and 
technical support. 

CRM to keep contact with the revenue stream 
 

Revenue Streams 
-B2B sale of the value proposition. 
-Pricing strategy focuses on profitability per country. 
Wholesale model including the licenses per user per year 
charge on the venue owner (who would transfer it to the 
end-user with their own pricing strategy) and generate 
new revenue streams to the venue through advertising 
and sponsoring of the video streams. 

Technical support for configuring and operating solutions. 
Share of the additional profit obtained by the operator 
thanks to the use of the solution. 

 
Table 1: Business Model Canvas for Use Case 1. 

 
The key partners in the business model for UC1 are the members of the 5G ESSENCE consortium, who have the deep 
knowledge of how to setup and configure hardware and software elements for Use Case 1, the business champion of a 
Telco like OTE or WI3, who is interested is setting up the network infrastructure in a venue and selling the service, and 
infrastructure providers (like ATH and SML), which will sell to the telco the needed hardware and software for the setup.  
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The business champion and infrastructure providers value proposition is to provide venue owners with end-to-end, low 
latency and high-quality multi-screen video transmission with optimized backhaul and increased security, to strengthen 
brand positioning and to increase the fan experience. 
 
Considering that customer are Stadium/venue owners (including municipalities, government institutions) or media 
broadcast companies, the relationship with them have to be a B2B sale of the value proposition, focusing the pricing 
strategy on profitability per country. The resulting business model in order to maximize revenue streams is to adopt a 
wholesale model in which the service is sold with a license per user and per year charge on the venue owner (who would 
transfer it to the end-user with their own pricing strategy), the technical support for configuring and operating solutions 
could be included in the above mentioned license or sold with a separate one. 
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5 Use Case 2  
 
The 5G ESSENCE Use Case 2 focuses on providing public safety services deployed at the edge closer to the end-user. 
Unlike the traditional dedicated networks, the 5G ESSENCE approach is based on neutral host network sharing models. 
The architecture addresses the edge computing and small cell as a service paradigms and provides novel functionalities 
in the context of broadband 5G ecosystem, which overcomes the existing limitations of the traditional narrowband 
public safety deployments. UC2 offers two different PS services: (i) Mission Critical Push-To-Talk (MCPTT), and; (ii) 
mission-critical messaging and localization service. 
 
The common orchestration of radio, network and cloud resources of the 5G ESSENCE approach will enable to achieve 
the tight requirements of the PS sector, while also allowing sharing of both radio and edge computing resources to the 
critical actors in the particular scenario. 
 

5.1 Market Analysis  
 
Porter’s 5 Forces of Competition 
 
Bargaining power of suppliers: 
Suppliers include: 

 Network providers - this market is strictly regulated by the EU.  
 

 Network infrastructure providers - currently the market is dominated with a handful of Infrastructure 
providers; eight market leaders, creating a sort of oligopoly but big orders from telco giants can reduce their 
bargaining power; sanctions on Huawei to be taken into consideration. 
 

 Cloud IT infrastructure providers and/or operators.  
 

 NFV providers. 
 

 Hardware vendors. 
 

 MNOs. 
 

 MVNOs. 
 
Taking into consideration all the reasons listed in the analysis of UC1, we can conclude that the bargaining power of 
suppliers can be considered as moderate. MCPTT can be deployed as a virtualized service on COTS equipment and is 
RAN technology neutral. This situation focuses all the supplier power in two points, that is: the IMS provider and the UE 
provider. In both cases the market offers an increasing range of solutions. 
 
 
Bargaining power of buyers 
The target market for MCPTT are mainly governments, homeland departments, public safety department and other 
public institutions associated to first responders. This means that the size of the market and the number of potential 
buyers is limited. The three general categories of potential buyers for UC2 product are: 

 Municipalities - no direct bargaining over the price of the product thus, their bargaining power can be 
considered as low.  
 

 Network operators - high bargaining power due to their economies of scale, their expanded sales network and 
their key role on the 5G implementation. 
 

 Government institutions – moderate bargaining power. 
 
Overall, the average bargaining power of all buyers can be considered as moderate. 
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Threats of new entrant 
New possible entrants include: 

 Infrastructure providers. 
 

 Telco operators. 
 

 Cloud service providers. 
 

 Others wanting to cater to markets such as first responders, private security agencies, security staff in stadiums, 
trains stations, airports, etc. 

 
MCPTT is an open standard, so the entry barriers can be considered low. The complexity of the standard, however, as 
well as the need of high-level technical skill and knowledge of a variety of complementary technologies make it difficult 
for the new players to enter the MC market.  
On the other hand, the investment required to deploy an MCPTT service is high, which involves higher substitution costs 
if the client plans to switch to another solution ([110]). Finally, as main MCPTT protocols and interfaces are standard, 
economies of scale can apply to this kind of deployment, handicapping the entrance of new players. However, there is 
still some room for differentiation in the customization of the UEs and also regarding the intelligent service and QoE 
management algorithms. The barrier to entry may be considered as very high if we take into account the requirements 
for deploying a fully functional 5G network on a municipality.  
The overall threat of new entrants may be considered as high. 
 
 
Threat of substitute products: 
The compliance to the MCPTT standards is the main barrier for the development of new substitute products. Thus, the 
threat of substitution products and/or services is considered to be low. 
 
 
Industry rivalry 
Traditionally, the market for mission critical applications has been limited, having only a certain number of vendors with 
some smaller partners. However, today with the MCPTT open standards and the mission critical market growth, the 
industry rivalry can be considered as moderate with tendency to rise in the foreseeable future. 
 
 
 
PESTLE 
 

1. Political: The EU political situation can be assessed as favorable for launching this particular product, especially 
due to the fact that the EU spends considerable amount of money in this sector (Governments in the EU spend 
an average of 1.7% of their GDP in order and safety and 9.9% of their GDP in healthcare [34]-[36]). Another 
important point is that the EU commission encourages member states to use the future 5G infrastructure to 
improve the performance of communications services used for public and safety. Member states are encouraged 
to include this consideration in their national 5G roadmaps ([111]). 
 

2. Economic: The EU economic situation can be assessed as favorable for launching the product, due to the same 
reasons which have been stated in the UC1 analysis. 
 

3. Social: The social environment in the EU can be assessed as favorable for launching the service into a product, 
due to the ever growing need of applications in this sector. Even if the typical consumer for UC2 is the public 
sector (national or local governments and public safety organizations) also private organization involved in the 
organization and management of events. The mission critical communications market shows a remarkable 
evolution and growth as 5G enabling technologies are integrated into and intertwined with existing deployments, 
in order to supply solutions necessary to meet emerging demand for improved voice, data, and machine-oriented 
communications. The public safety community shows an increasing trend towards IP-based solutions for first 
responders (medical, police, fire) and dispatch communications as well as overall coordination in the event of a 
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disaster. Moreover, the public safety is one of the critical responsibilities of any government worldwide; as it 
involves the protection of civil population from crime, military conflict and natural disasters ([112]).  
 

4. Technological: With the technological innovations in the telecommunication technologies, the new technology 
market adoption and the focus on 5G research for providing a secure and reliable infrastructure to guarantee 
communications for critical services [37], the technological environment in the EU can be assessed as favorable 
for launching our product. Moreover the 3GPP has started the standardization of MCPTT over LTE in Release 13, 
and new functionality has been added in Releases 14 and 15.  

 

5. Legal: The legal environment in the EU can be assessed as favorable for launching our product - the GDPR offers 
a common framework for all EU member states, thus making it easier for companies to align the architecture of 
their services and products with that framework to avoid legal consequences. Some legal issues that must be 
considered though, on a country-by-country basis to allow pre-emption and national roaming for public safety 
services, because they can affect the commercial users and be in contradiction with net neutrality 
([114],[115],[105],[106]).  

 

6. Environmental: The environmental factor in the EU can be assessed as favorable for launching the product, due 
to the same reasons stated in the UC1 analysis. 
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5.2 Financial Analysis  
 
The process for sales on this type of projects usually requires the public authority to proclaim a contest, and then by 
evaluating the cost and quality of the bids that have been offered, choose the best one. 
Assuming a scenario where our service will be able to support 100 users in a small municipality in Spain, the offer that 
we will give to the municipality is 1,950.00 EUR per year per user, including the provision of the smartphone device 
equipment and the service support. 
 
The cost estimation will have multiple elements: 

 Initial deployment for Mission Critical services: includes the analysis, dimensioning, integration and 
deployment of the MCPTT and Chat & Localization services, user configurations and training. 
 

 Service maintenance per user (on a monthly basis including customer support and electricity costs): standard 
data plan (approx. 50 euros) + 30% to 40% for the customized mission critical services. 
 

 The mission critical (MCPTT and Chat & Localization services) end-user applications + device (mission critical 
application quality level) costs. 

 
The cost estimation depends on the size of the deployment:  

o Small deployment (up to 1,000 users). 
 

o Medium deployment (up to 5,000 users). 
 

o Large deployment (up to 10,000 users). 
 
Taking scenario where service is deployed for 100 users in a small municipality in Spain as a reference scenario, we will 
have the following parameters and values for calculating the cost: 

 Costs for deployment will be 200,000.00 euros with an annual amortization of 20,000.00 euros (full 
amortization in 10 years).  
 

 Service maintenance costs will be 80 euros per user per month (worst case scenario approach).  
 

 Smartphone and user application costs are estimated as 1,600.00 euros per user per device with a total lifetime 
of ten years until full depreciation and amortization (the optimum life of devices is shorter, but we have 
adjusted it in 10 years by including replacement costs). 
 

 Replacing faulty end-user devices will occur costs equal to 10% of total initial Device and Applications costs per 
year. 
 

 Corporate Tax rate for Spain is 25%. 
 

 

 WACC calculation: WACC = 0.23%(risk free rate in Spain[106])+0.88(telecom services EU average beta[20] 
Beta)*6.7%(average market premium is 6.7% [107])=6.126%  

 
Taking into consideration the sales forecast and the cost estimation, and assessing the NPV as 132,024.00 Euros, 
Payback period is in Year 7 and the IRR is 13.34%, we can conclude that the initial investment required on Year 0 is 
360,000.00 EUR for the CAPEX costs. 
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5.3 Proposed Business model 
 

Table 2 depicts the "Business Model Canvas” for Use Case 2. 
 

Key Partners 
-5G ESSENCE 

Consortium 
-Local 

stakeholders in 
the mission 
critical sector  

 

Key Activities 
- B2B sales (to 

municipalities) 
-Customer support (B2B) 
-Infrastructure provision 

(hardware, software) 
-MCPTT service provision 

Value Proposition 
To provide mission 
critical services:  
-Mission critical push-
to-talk voice 
communications 
service (standard 
compliant) 

-Chat and localization 
service. 

- increased situation 
awareness to the end-
user 

- better decision 
making due to 
improved situation 
awareness 

 

Customer 
Relationships 
-B2B  
-SLA contracts 
-B2B integration 
customer support 
 

Customer 
Segments 
-Municipalities 
-Government 
institutions 
-Network 
Operators 

Key Resources 
- main data centers  
- light data centers  
- slicing infrastructure to 

host the application. 
- Broadcasting VNFs 

Channels 
-Direct sales 
-Associations with 
key partners 

Cost Structure 
-Capex  

Infrastructure 
Tools 
Facilities 

-Opex 
Infrastructure including electricity 
Tools and facilities 
SLA management 
Support  

Solution development costs (personnel, 
equipment, SW) 
Personnel costs Business and technical 
support. 

CRM to keep contact with the revenue stream 
 

Revenue Streams 
-B2B sale of the value proposition 
-Pricing strategy focuses on profitability objectives. 

Wholesale model including the licenses per user per year 
charge on the buyer (municipality, government or 
Network Operator). 

 
Table 2: Business Model Canvas for UC2. 

 
The key partners in the business model for UC2 are the members of the 5G ESSENCE consortium, who have the deep 
knowledge of how to setup and configure hardware and software elements for Use Case 2, among which there is the 
business champion of large industry in the public safety vertical market and the local stakeholders in the mission critical 
sector. The corresponding value proposition is to provide mission critical services, such as MCPTT voice communications 
service, chat and localization service, increased situation awareness to the end-user and better decision making due to 
improved situation awareness.  
Considering that customers include municipalities, government institutions and network operators, the relationship 
with them have to be a B2B sale of the value proposition focusing the pricing strategy on profitability per objectives. 
The resulting business model in order to maximize revenue streams is to adopt a wholesale model in which the service 
is sold with a license per user and per year charge on above mentioned customers. 
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6 Use Case3  
 
Use Case 3 focuses on the next generation of Inflight Entertainment and Communications (IFEC) systems. It offers 
multiple solutions for overcoming and improving the current limitations of the on-board communications. The main 
idea is to remove the gigabit Ethernet cables connecting all on-board screens and install a new wireless infrastructure 
which will provide a better customer experience to the passengers while offering a more cost-effective solution for the 
airlines. Given that one of the most frequent maintenance activities performed in any aircraft populated with IFEC 
systems is the one of the wires, removing them will decrease the need for their maintenance, and as they are also a big 
contributor to the aircraft weight, this approach will also translate to lower fuel costs for the airline.  
 
This new wireless network can be achieved through a 5G network edge that contains compute, storage and networking 
capabilities along with the management system to deploy Virtualized Network Functions (VNFs). However, new 
components such as an on-board datacenter are required to allow this new projected infrastructure to be successful, 
and in order to ensure its proper functionality, cSD-RAN controllers developed within the 5G ESSENCE UC3 will be used 
to manage the mix of licensed and unlicensed spectrum available on-board thanks to the different multi-radio access 
technology (Multi-RAT) connectivity introduced by this new product. 
 
 

6.1 Market Analysis 
 
Porter’s 5 Forces of Competition 
 
Bargaining power of suppliers: 
Suppliers include: 

 Network infrastructure providers – including Huawei, Nokia, Ericsson (sanctions on Huawei to be taken into 
consideration). 

  

 NFV providers. 
 

 Hardware vendors. 
 
Building on the same basis of analysis as in UC1 and UC2 excluding MNOs, NVNOs, cloud operators and network 
providers since our product will not provide access to the internet, we can conclude that the bargaining power of 
suppliers can be considered as moderate.  
 
 
Bargaining power of buyers 
Two main categories of buyers for UC3 product: 

 B2B – Aerospace contractors: with already established strong channels of distribution with the airlines, their 
bargaining power can be considered as high. 
 

 B2C – Airlines: as they greatly depend on the offers at hand and the existing industry rivalry, their bargaining 
power can be considered as moderate. 

 
Overall, the average bargaining power of all buyers can be considered as moderate-high. 
 
 
Threats of new entrant 
New possible entrants include: 

 Infrastructure providers. 
 

 Telco operators. 
 

 Cloud service providers. 
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 Other small businesses, such as first responders, private security agencies, security staff in stadiums, trains 
stations, airports, etc. 

 
The unique conditions in the airline industry regarding restrictions and regulations, requires great experience and deep 
knowledge of the market to be able to meet customer needs. This raises the barrier to entry to possible entrants with 
little affinity to that market. The Inflight entertainment market is expected to grow from 2017 to 2022 on an 
approximate CAGR of 12.7%. The market is lucrative enough to attract new entrants or disruptors who are likely to 
shake the current competitive environment with new products such the service infrastructure in Use Case 3 ([118]).The 
overall threat of new entrants may be considered as low. 
 
 
Threat of substitute products: 
The existing solutions for inflight entertainment content delivery are based on Wi-Fi and LAN technologies. The threat 
of substitution products and/or services is considered to be high. 
 
 
Industry rivalry 
There is a low number of existing competitors (Panasonic, Honeywell, Global Edge, GoGo, Thales, Zodiac), but they are 
deeply connected to the market and have a lot of experience on the market. The industry rivalry can be considered as 
high. 
 
 
 
PESTLE 
 

1. Political: Considering the majority of the same point discussed in the analysis of UC1 and UC2, the EU political 
situation can be assessed as favorable for launching this particular product. 
 

2. Economic: The EU economic situation can be assessed as favorable for launching the product, due to the same 
reasons which have been stated in the UC1 and UC2 analysis. 
 

3. Social: Passengers expect some sort of entertainment service when they fly ([119]-[121]) and presume that the 
available good quality wireless system on-board. Moreover entertainment and media consuming nowadays 
involves online streaming and personalized content: passengers will access inflight entertainment using their 
own devices ([122][123]). With the continual increase of IFE expectations of the travelers, the social environment 
in the EU can be assessed as favorable for launching our product. 
 

4. Technological: With the technological innovations in the telecommunication technologies and the focus on 5G 
research for offering adapted resources based on user profile (e.g. improved quality of image for business 
passengers) and activating services based on flight regulatory services in the cabin (e.g. disabling communication 
services during landing and take-off maneuvers), the technological environment in the EU can be assessed as 
favorable for launching our product. 
 

5. Legal: With the same basis of analysis as provided in UC1 and UC2, the legal environment in the EU can be 
assessed as favorable for launching our product. 
 

6. Environmental: With the same basis of analysis as provided in UC1 and UC2, the environmental factor in the EU 
can be assessed as favorable for launching the product. Moreover Use Case 3 can contribute to Carbon Footprint: 
this could be one of the largest pulling factors which would impact airlines to opt for a none wired solution for 
IFE as laws over the environment are imposing taxes to reach each country’s aim of the 2030 [129],  goal to 
reduce global warming and climate change [130]. The Weight saving removing cables from the aircraft using a 
similar study to remove 4KG from each seat which in turn will increase fuel economy and reduce pollution to the 
environment.[131]. 
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6.2 Financial Analysis  
 
Taking into consideration seat screens, Apps, small cell, media servers and on-board data centres as the main products 
needed for equipping a brand new Airbus A320 for 180 passengers, we can estimate that the pricing for deployment of 
the UC3 service on a single aircraft will be ~ €635.000,00.00 (Note: this is just a rough estimate for exercise purposes). 
If we assume that we will have to equip 20% of Lufthansa’s A320’s fleet (15 aircraft) [132], this will correspond to a 
contract worth of 9,5 million € over a 5-year period (3 aircrafts per year) with a total sales offer of 635,000.00 € per 
aircraft. 
 
When it comes to estimating the costs, it will require us to work backwards from the original sales price provided, 
considering an average gross profit margin for our partner Zodiac [133].  
 
The gross margin of our partner is estimated as 53% so we will estimate the cost of goods sold as 53% of the given sales 
prices. 
 
FCF = EBIT x (1-tax) + D&A – Working capital – CAPEX 
 
D&A and CAPEX costs are 0 since the airline is the final owner of the CAPEX and all the relevant equipment and software 
are purchased by third party suppliers. All equipment related costs are considered to be OPEX since we are providing 
the service and we do not eventually own any part of the equipment. All software related costs are also considered 
OPEX since we either buy them from 3rd party suppliers or they are already developed thus, they are considered a 
sunken cost. As a result, Cash inflows from investing activities are 0 and all software and equipment related costs will 
be included in cash flows from Operating activities.  
 
Working capital is considered to be 0 as well assuming no current assets or current liabilities. 
 
WACC= 8.3% assuming that the project will be financed 0% by loans and 100% by equity [134]. 
 
Taking into consideration the sales forecast and the cost estimation, we can estimate the NPV to be 2,601,038.00 EUR, 
Payback period on Year 1 and the IRR 96.46%. The main reasons behind the very short payback period and the extremely 
high IRR is the fact that we consider the CAPEX costs and the Working Capital for the project to be 0.  
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6.3 Proposed Business model 
 
Table 3 depicts the "Business Model Canvas” for Use Case 3. 
 

Key Partners 
-5G ESSENCE 

Consortium 
-Champion partners  
(TCS, ZII) 
 

Key Activities 
- B2B sales (to airlines) 
-Infrastructure installation 

(hardware, software) 
- Inflight content delivery 

service provision 

Value Proposition 
To provide a high-
quality inflight 
entertainment system 
using an innovative 
technology to optimize 
network usage and 
enhance customer 
experience. 

Customer 
Relationships 
-B2B  
-SLA contracts 

Customer 
Segments 
-Airlines 

Key Resources 
- main data centers  
- light data centers  
- slicing infrastructure to 

host the application. 
- Broadcasting VNFs 
 

Channels 
-Direct sales 
 

Cost Structure 
-Capex  

Infrastructure 
Tools 
Facilities 

-Opex 
Infrastructure including electricity 
Tools and facilities 
SLA management 
Support  

Solution development costs (personnel, 
equipment, SW) 
Personnel costs Business and technical 
support. 

CRM to keep contact with the revenue stream 
 

Revenue Streams 
-B2B sale of the value proposition 
-Pricing strategy focuses on profitability objectives. 
Contracts will be executed on a timely manner and 
payments will occur upon delivery of X number of 
upgraded airplanes per year. 

 
Table 3: Business Model Canvas for UC3. 

 
The business model follows the same structure as in UC1 and UC2. The key partners in the business model for UC3 are 
the 5G ESSENCE consortium, who have the deep knowledge of how to setup and configure hardware and software 
elements for Use Case 1, the business champion could be partners TCS and ZII, who are both top key players in the 
aviation industry.  
The main value proposition of the business champions is to provide high-quality inflight entertainment system using an 
innovative technology to optimize network usage and enhance customer experience. Considering that customer are 
mainly airlines, the relationship with them have to be a B2B sale of the value proposition, focusing the pricing strategy 
on profitability per objective.  
 
The resulting business model in order to maximize revenue streams is to execute contracts on a timely manner and 
payments could occur upon delivery of X number of upgraded airplanes per year. 
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7 Conclusions 
 
The White Paper presents an overview of the market analysis for each use case considered in the 5G ESSENCE project, 
together with the definition of a possible business model, by using the approach of business model canvas.  
 
The market analysis shows that all the identified products should be launched in the market. It also provides a value 
proposition for end-users. The identified business models can be distinguished into two approaches: an annual fee 
depending from the number of users or an annual fee depending from the number of upgraded airplanes.  
In the paragraphs below there are the conclusions of the market analysis subdivided per use case.  
 
 

Use Case 1 
 
Forces Driving Industry Competition  
 

Forces of Competition Competitive Force Strength 

The Bargaining Power of Suppliers High 

The Bargaining Power of Buyers Low 

Threat of New Entrants Low 

Threat of Substitute Products or Services High 

Rivalry among Existing Firms High 
 

Table 4: UC1 5 Forces of Porter analysis summary 

 
The Bargaining Power of Suppliers is high but utilizing the economies of scale from a strong key partner such as a 
network operator or infrastructure provider that bargaining power can be reduced. The current Bargaining Power of 
Buyers is low which adds to the advantage of commercializing Use Case 1. Furthermore, the Threat of New Entrants is 
low due to the complexity of the channels and the sensitivity of “rights-holders” vs. “rights - owners”.  
 
Although similar products already exist in the market, the Threat of Substitute Products or Services is high due to the 
attractiveness of the market value and the eagerness of the current high rivalry among existing firms to exploit this to 
their advantage.  
Following the PESTLE analysis conducted there is strong indication that Use Case 1 will be adopted in the European 
market as well as globally especially in terms of key partners being utilized to launch a product. 
 
End-User Value Proposition 

1. To provide venue owners with end-to-end, low latency and high-quality multi-screen video transmission with 
optimized backhaul and increased security. 
 

2. Strengthen brand positioning. 
 

3. Increasing fan experience. 
 
 
 

Use Case 2 
 
Forces Driving Industry Competition  
 

Forces of Competition Competitive Force Strength 

The Bargaining Power of Suppliers Moderate 

The Bargaining Power of Buyers Moderate 

Threat of New Entrants High  

Threat of Substitute Products or Services Low 

Rivalry among Existing Firms Moderate 
 

Table 5: UC2 5 Forces of Porter analysis summary 
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Following the PESTLE analysis conducted there is very strong indication that Use Case 2 meets the European market 
needs with countries such as Belgium, Finland and Norway starting a trend for facilitation of adoption of the technology 
through putting aside frequencies or facilitating the implementation of public safety services over 5G in their legislation. 
Furthermore, Action 7 in the European Commission’s action providers a direction for member states regarding the use 
of 5G to improve the performance of communications services in the public safety market space. This gives a strong 
indication that the services and features developed in Use Case 2 will provide significant value and will have demand in 
the close future.  
 
Reflecting on the analysis of Porter’s 5 Force Model, the Bargaining Power of Suppliers is moderate since Use Case 2 is 
providing feature infrastructure to be added into future products. Therefore, economies of scale must be achieved 
through a strategic partnership with a strong key partner such as an infrastructure provider or other highly regarded 
public safety suppliers such as Thales to reduce the supplier power. The current Bargaining Power of Buyers is 
considered moderate since most sales of public safety related services or products to governmental departments or 
organizations undergoes a tendering process. There is already a pull demand from the public safety community towards 
IP-based solutions for first responders (medical, police, fire), dispatch communications as well as overall coordination 
in the event of a disaster, Further demand comes from none public safety markets where group communications is 
required. The Threat of New Entrants is high especially with the market forecast to reach 19.8 billion USD by 2024, 
furthermore, public safety LTE infrastructure investments should grow at a CAGR of nearly 40% between 2015 and 2020. 
By the end of 2020, infrastructure investments which include base stations (eNBs), mobile core and mobile backhaul 
gear will account for over $2 Billion. Although similar TETRA based products already exist in the market, the Threat of 
Substitute Products or Services is low due stringent compliance policies within the technological environment as well as 
privacy policies. Rivalry is moderate among existing firms, but this can be disrupted by the new entrants. TCS aims to 
capture around 5% of these markets by 2020 through the execution of projects such as 5G ESSENCE with new product 
differentiators 
 
End-user Value Proposition 

1. Mission critical push-to-talk voice communications service (standard compliant). 
 

2. Chat and localization service. 
 

3. Increased situation awareness to the end-user. 
 

4. Better decision making due to improved situation awareness. 
 
 
 

Use Case 3 
 
Forces Driving Industry Competition  
 

Forces of Competition Competitive Force Strength 

The Bargaining Power of Suppliers Moderate 

The Bargaining Power of Buyers Moderate-High 

Threat of New Entrants Low 

Threat of Substitute Products or Services High 

Rivalry among Existing Firms High 
 

Table 6: UC3 5 Forces of Porter analysis summary 

 
Following the PESTLE analysis conducted there is strong indication that Use Case 3’s infrastructure will be needed and 
adopted in the European market as well as globally. Consumer behaviour as indicated in the social aspect of the PESTLE 
analysis show strong indications for demand for IFE. This is further supported by the number of travelers throughout 
the EU which has increased 7.3%, as a result of this increase the number of aircrafts required will also increase.  
On an economical front this increase will create more job opportunities, especially due to the increase in demand for 
more pilots and maintenance staff to operate the increasing number of aircrafts which will carry the increased number 
of passengers. Reflecting this increase on the environment and the political demands on each country’s commitment to 
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reduce the carbon footprint indicates there could be an increase in demand for lighter IFE solutions which will result in 
lower carbon emissions due to lighter aircrafts and increased fuel efficiency. The economic factors are in favor of lighter 
IFE solutions which offer multi camera viewing options. Legal complications arise with harmonizing frequencies over 
multiple countries. This would mean the IFE solution would have to be agile enough to automatically change its 
configuration to provide seamless use for the end-user (technological). 
 
The Bargaining Power of Suppliers is moderate since there will be no access to the internet will be provided. The current 
Bargaining Power of Buyers is moderate-high depending on the business model deployed, for a B2B model Aerospace 
contractors have high bargaining power due to the volume of purchase as well as the availability of similar products 
already in the market. 
On the other hand, in the case of a B2C model, the procurement process followed by airline renders the buyer power 
moderate. Although the market is forecast to grow at a CAGR of 12.7% between 2017 – 2022 and the entry barriers are 
low the Threat of New Entrants is low due stringent market regulations and expert knowledge requirements raise the 
barriers of entry. The main differentiation factor for Use Case 3 lays in its wireless capacity which in turn reduces the 
aircraft weight thus increasing fuel efficiency. Unless governments impose stricter environmental policies on the 
aerospace industry and put pressure on airlines to become more environmentally aware to shift the demand from LAN 
solutions towards lighter wifi based solutions the threat of substitute product remains high. The inflight entertainment 
market is dominated by a small number of existing competitors with strong brand names. Based on the unique access 
channels required to distribute In-flight Entertainment solutions to airlines and the nature of the market, the rivalry 
environment high. 
 
End-user Value Proposition 

1. To provide a high-quality inflight entertainment system. 
 

2. Reduce aircraft weight. 
 

3. Reduce carbon footprint. 
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