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Abstract      

 
The approaching 5G technology is expected to offer new opportunities for business especially in the 
indoor networks. Researchers have estimated that a new actor, a micro operator could take some part of 
the traditional mobile network operators’ role in the future. This research takes a future-oriented 
coopetitive perspective and examines the micro operator within its coopetitive ecosystem in 5G 
environment in campus context. The research aims to identify possible future business model elements 
for the micro operator in the 5G campus environment.   
 
This research is conducted with a qualitative anticipatory action research approach. The qualitative 
methodology facilitates the creation of fundamental understanding of the researched subject that is 
required. Anticipatory action learning combines future studies and action research. This corresponds 
well with the target to vision the future business models and creates new knowledge for organizational 
change. The empirical data was gathered through background interviews and a co-creational workshop. 
The knowledge developed in the workshop is not static but co-created by players from the micro 
operator’s ecosystem with various perspectives. The empirical data is analyzed from coopetitive, 4C 
and openness perspectives. 
 
The results of the study show promise. Many possible ways to generate a new business model were 
identified in the study. Three potential service entities were recognized for the campus use case. In total 
three service entities possess fifteen individual business opportunities. From the coopetition perspective, 
most of these fifteen potential business opportunities lies on the creation of new markets but also on the 
efficiency in the resource utilization. From the 4C business model perspective, the potential is mainly 
located on the content and context levels. The micro operator is operating in the coopetitive ecosystem. 
Thus, some level of openness is anticipated. This kind of business model’s elements are the core and 
extensions. They can both be closed and operated by one company or they can be developed together 
within the ecosystem if the core or extensions or both are open. 
 
The research offers insight for academics and practitioners. It contributes to the scarce literature related 
to the coopetitive business models of micro operators. The study depicts how coopetition enables 
creation and capture of additional value that could not be created without coopetition. Thus, the 
coopetition can be valuable as part of the individual company’s business model. However, coopetition 
can be demanding for the managers as they coordinate the company’s conflicting goals. The study 
presents various potential business models that managers can evaluate and utilize in practice. 
 
The reliability and validity can not be used as measurements in future-oriented research. The quality of 
the research is measured by the probability based on trends, the plausibility based on events that could 
occur in the future and the preferability based on the future we would like to have. The quality of the 
research is also enhanced by transparency as the choices and the research process are explained in detail. 
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1 INTRODUCTION 

1.1 Background of the research 

The coopetition has received increased attention and during the past few years the 

amount of studies conducted has noticeably augmented. The interest towards 

coopetition in specific contexts and industries has generated numerous studies taking 

place in several different industries and contexts to better understand the phenomenon 

(Bengtsson & Kock, 2014; Gast, Filser, Gundolf & Kraus 2015.) Even if previous 

studies have shown that coopetition can be a valuable strategy for companies, there are 

not enough studies done on the opportunities it can offer as a part of an individual 

company’s business (Ritala, Golnam & Wegmann 2014). 

Business model research has also received a lot of attention among scholars during the 

recent years. Scholars do not seem to agree on what the business model is, regardless 

of the plenitude of the researches carried out about the business model concept. Some 

researchers have even questioned its legitimacy and existence. Even with these 

definition differences, four explicit subjects have been popular among the researchers. 

They are a business model as a new unit of analysis, a holistic view to understand how 

to do business, including activities in the conceptualization and comprehend value 

creation in addition to value capture. Especially understanding how value is created 

has become a special interest of the researchers. (Zott, Amit & Massa 2011; DaSilva 

& Trkman, 2014; Massa, Tucci & Afuah 2017.) The environment where a company 

operates affects how value can be created and thus which business models are 

profitable (Wirtz, Schilke & Ullrich 2010). 

The similarities concerning the value creation and value capture in the coopetition and 

the business are intriguing. In coopetition, the companies seek to create and capture 

more value combining their complementary and supplementary resources than they 

would construct alone (Velu, 2016). The goal is to develop ‘a bigger pie’ together and 

compete to capture as much of it as possible. In the business model research, the 

interest towards value creation has been increasing. New opportunities to exploit 

business models and coopetition will arise with the fifth generation (5G) technology 
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that will bring about myriad business opportunities. The business model can be used 

as a tool in order to create the future. 

A micro operator has been presented as a new player operating in the future’s new 

business environment that will begin when the 5G technology will be launched 

(Matinmikko, Latva-aho, Ahokangas, Yrjölä & Koivumäki 2017). A micro operator is 

a spatially confined entity that offers local mobile connectivity with context related 

services and content. It is assumed that it can take part of the mobile network operator’s 

(MNO) role in the new business conditions but it needs a dense user base due to the 

small size and limited premises. When moving from outdoors and the network built 

by MNOs to indoor broadband and especially the future’s small cell indoor 

environment multiple business environment opportunities for micro operators emerge 

e.g. public, commercial or mixed-use premises that have specific requirements from 

the operator and that MNOs may not be able to deliver. (Ahokangas et al., 2016.) 

Completely new kinds of players may enter the hybrid business models (Yrjölä, 

Ahokangas and Matinmikko 2015).  

This research is part of Tekes funded Challenge Finland project called uO5G, an action 

research project focusing on researching the future 5G ecosystem from micro operator 

perspective. Owing to the project the empirical context of the study is a campus. The 

University Properties of Finland Ltd (Suomen yliopistokiinteistöt Oy, SYK) owns 

universities’ premises outside the Greater Helsinki region, total of 310 properties in 13 

cities and rents them to the universities. Company aims at efficient property 

maintenance and maintaining the value of the estate in the long term is important. SYK 

is actively attempting to augment digital solutions on its premises. This study aims to 

assist SYK to discover how it could administrate digital services as a micro operator 

from the campus perspective.  

1.2 Research objectives and the research questions  

The 5G technology introduces sharing economy approach and internet business 

models to the traditional mobile communication business. The future platforms 

combine devices, processes and business models in innovative ways. With the 5G 

technology, the connection will be faster and reliable and more services like the 
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internet of things (IoT), cloud and fog services can be offered. In order to enable 

innovations and guarantee fair competition the current regulation needs to be updated. 

The significance of the wireless data transfer in the indoor network might change the 

roles of the actors. In the future, the facility owner’s role will be important. It can be 

involved in building the networks, operating and maintaining the network and offering 

the local content and services. The altered business environment requires 

developments in the regulation before the sharing economy and 5G can be entirely 

exploited. The traditional MNOs are not promoting the changes in the regulation. 

Instead, they would rather maintain the status quo.  

The forthcoming fifth generation technology is opening countless business 

opportunities and possibly business models. However, the previous researches are 

concentrated on business models for operators in general. There is not enough research 

done concerning coopetition between several operators in fifth generation small cell 

indoor networks (Ghanbari, Markendahl & Widaa 2013). The 5G is estimated to 

increase innovation and economic growth and it provides new business opportunities. 

The regulation also needs to facilitate the 5G deployment, and promote the 5G services 

instead of restricting the implementation. (5GPPP, 2017.) 

The user experience is predicted to improve with high data rates and low latency. The 

increasing reliability refers to the continuous and consistent service quality by the 

system. In order to create new value, the novel service needs of customers and business 

need to be identified in order to innovate products and services for new markets. The 

5G can offer low latency, security and confidentiality. (5GPPP, 2017.) 

The micro operator’s role is not bound to any specific actor. It is estimated that it could 

construct and operate the indoor small cell networks. There are many actors who could 

adopt the micro operator’s role. The introduction of the fifth generation technology is 

rapidly approaching and there is not enough research done of micro operators related 

to 5G or business models. Especially solutions related to small cells and indoor 

environment are scarce (Ghanbari et al., 2013). There is a gap in the knowledge of 

micro operators’ role in the 5G environment and the possible business models they 

could use. 
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As the public sector is encouraged to show the way adopting and promoting the 5G 

technologies the aim of this study is to find out could a valuable business model for a 

micro operator exist in the 5G environment (5GPPP, 2017). 

Based on this, the research questions are formed: 

1. How to build a new business model for a micro operator operating in 5G 

technology environment in coopetition-based value creation and capture context? 

2. How could a micro operator build the business model in practice? 

The first research question seeks to identify potential service needs and business 

opportunities that could be exploited and used as the basis for the creation of a business 

model for a micro operator operating in the 5G environment. The second research 

question aims to further develop the first question’s service needs and business 

opportunities. The goal is to describe the elements the future business model could 

consist of in practice.  

This research is a continuation to the previous micro operator researches in 5G context. 

In the previous literature campus has been mentioned as a promising context for further 

studies. This study has taken up the gauntlet and creates new knowledge about the 

micro operator’s future business models in the campus context. 

1.3 Research method 

With the purpose of answering the research questions the empirical data gathering is 

conducted with a qualitative methodology. Qualitative methodology enables the 

profound comprehension of the research topic. Action research and future studies are 

combined in the anticipatory action learning (Ramos, 2006). The study is aiming to 

develop a future business model therefore the anticipatory action research method is 

chosen as the suitable approach. Preliminary background interviews and a co-

creational workshop with the micro operator’s ecosystem members are expected to 

produce relevant empirical data. 
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The first part of the empirical data of this study is gathered in semi-structured 

background interviews with four representatives from the facility owner, the network 

infrastructure constructor, the network infrastructure vendor and the mobile network 

operator. In the second part, an interactive, future-oriented workshop exercise is 

conducted with selected experts from the micro operator’s ecosystem with different 

business, technology and regulation views.  

The aim of the background interviews and the workshop, the empirical data, is to 

innovate and identify the potential business opportunities in the campus for a micro 

operator. The empirical findings are then examined and analyzed in order to reach an 

understanding is there potential for a business model for a micro operator operating in 

5G technology environment in coopetition-based value creation and capture context 

and if so how it could be built.  

The results of the research show promise. Several potential and possible ways to 

develop business models are found in the analysis. Correspondingly, the reasons 

driving the micro operator towards coopetition-based business are identified. The 

campus use case is expected to become realized in the future as the 5G services will 

be started, provided that regulation would allow it. 

1.4 The structure of the research 

This paper begins with this introduction chapter that includes the background of the 

research, research objective and research questions, research methods and the structure 

of research. Chapter two introduces the recent developments of the future 5G mobile 

network and a new concept called a micro operator. In chapter three coopetition and 

business model theories from previous literature and different definitions are presented 

and coopetition-based business models are discussed. In chapter four the research 

methodology, empirical context and research design are presented. Chapter five 

presents and analyses the background study through interviews and the key findings 

of the workshop data. The last chapter presents conclusions, theoretical and managerial 

implications, limitations and suggestions for future research.  
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2 THE CONTEXT OF 5G NETWORK AND A MICRO OPERATOR 

2.1 The development of mobile networks towards 5G 

First generation mobile networks were used only for voice communication as they 

were based on analog frequency modulation (Rappaport et al., 2013). The second 

generation (2G) mobile communication launched in 1991 used already digital 

modulation. It was mainly a wireless mobile telephone system for phone calls but in 

addition short message service (SMS) enabled sending text messages. In 2001, the 

third generation (3G) started the era of mobile data offering a high-speed internet 

access. (Rappaport et al., 2013; Wang et al., 2014.) 

The fourth generation (4G) was adopted in 2011 (Rappaport et al., 2013). Long term 

evolution technology (LTE) in 4G networks and new frequencies enabled high data 

rates access. The cloud based mobile services have been characteristic for 4G. Nearly 

every smartphone has multiple applications. (Zander, 2017.)  According to Andrews 

et al. (2014) the mobile communication networking has changed tremendously due to 

the data been saved to the cloud. This will inevitably affect also how the network 

services are provided. Researchers’ goal is to connect the entire world regardless of 

whom or where they are and when or which device they will use (Wang et al., 2014).  

The number of mobile broadband users increases continuously. Simultaneously, 

completely new devices in addition to smartphones and laptops are connected to the 

internet i.e. internet of things (IoT) and the demand for a faster wireless broadband is 

rising. (Wang et al., 2014.) The explosive growth in the mobile data traffic with 

increasing requirements for service quality is the main driver for 5G because the 

current 4G technology cannot overcome the challenge (Andrews et al., 2014; I et al., 

2014).  It is concluded that even with an evolution, 4G is not sufficient to achieve the 

requirements of the dramatically increasing mobile traffic (Boccardi, Heath, Lozano, 

Marzetta & Popovski 2014; Wang et al., 2014). The mobile consumer will be the 

priority in 5G technology that will again initiate a new age in mobile communication 

(Gohil, Modi & Patel 2013). Because in the future mobile data needs to be able to 

serve a larger and more diverse set of devices a mix of new system concepts is needed 
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for the 5G mobile and wireless communication system (Hossain, Rasti, Tabassum & 

Abdelnasser 2014). 

There are certain issues expected of the 5G technology. Latencies should decrease 

significantly and enhance the user experience. Costs are another issue raising 

conversation. Ideally the costs would decrease also on the total level. The same applies 

to the energy efficiency of the communication chain, it needs to improve to maintain 

the current power consumption. The data rate in the 5G network is expected to increase 

1000 times from the current 4G technology. (Andrews et al., 2014.) Researchers 

believe this could be achieved e.g. by additional spectrum to 4G with millimeter wave 

(mmWave) communication, advances in multiple-input multiple-output (MIMO) and 

extreme densification and infrastructure sharing. All these technologies aim at more 

bits/s per unit area but all are still in the developing phase. (Andrews et al., 2014; 

Hossain et al., 2014.) A practical example where 5G will be needed is a high-speed 

train that can run up to 500km/h, which is not supported by 4G technology. (Wang et 

al., 2014.)  

Popular research stream to meet the 5G network’s targets is the use of millimeter 

waves (mmWaves). Additional bandwidth could be reached by moving up in the 

frequency as the currently used spectrum has saturated. (Andrews et al., 2014.) 

MmWave is potentially disruptive technology for 5G that can boost the data rate. The 

spectrum at mmWave frequencies ranging from 3 to 300 GHz is vast and many of 

these bands are seen promising. The challenge is that mmWaves frequencies are more 

sensitive to blockages than lower frequencies. (Boccardi et al., 2014.) However, in the 

indoor environment with separate base stations in every room the potential propagation 

loss is not necessarily a problem. In fact, the restricted coverage can prevent the 

interference between the base stations. Due to the wall attenuation, the same spectrum 

can be reused in adjacent buildings. (Zander, 2017.) It has been suggested that adding 

substantially much more antennas to the base stations would result in more efficient 

use of the spectrum. This promising idea is called massive MIMO and it is believed to 

be crucial in the 5G development. (Andrews et al., 2014.) 

Major new changes are needed before the 5G network will reach the expectations. The 

future network will be much denser and more heterogenous in comparison with the 
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current 4G network even if heterogenous networks (HetNet) are standardized also in 

4G. Decreasing the cell size is not a new idea. The cell sizes have been reduced from 

hundreds of square kilometers in the 1980s to some fractions of a square kilometer 

today. Making the cell smaller would increase the network capacity. However, cellular 

networks face challenges regarding to mobility support that need to be solved as it is 

the most important feature compared to WLAN. (Andrews et al., 2014; Boccardi et al., 

2014.) Base station densification would be especially practical in 5G wireless networks 

(Hossain et al., 2014). Similarly Chin, Fan and Haines (2014) state that small cells 

would improve the reception indoors where it can be challenging. 

Infrastructure sharing is suggested as a base for a new business model. In the 

infrastructure sharing the owners of infrastructure and the operators would be 

separated. (Andrews et al., 2014.) Network slicing is a potential new network sharing 

solution. It requires that the underlying resources are virtualized and that full isolation 

among service slices can be delivered. Thus, it can permit the coexistence of different 

use cases or service groups and services in the same physical infrastructure that have 

diverse requirements. Network slicing can enable offering widely different services in 

5G if the virtualized end-to-end environment can be provided. However, the research 

on how to manage slices in practice is in early stages. (Foukas, Patounas, Elmokashfi 

& Marina 2017.) 

2.2 Infrastructure and spectrum sharing 

Traditionally, spectrum has been divided into exclusive licenses to certain bands 

controlled by a regulator and often with restrictions on use and to bands without a 

spectrum license that any user with a suitable device can use with general 

authorization. The latter includes amongst other things microwave ovens, cordless 

phones and WLAN. The challenge with unlicensed spectrums is that with too many 

users it can suffer from interference and it can lead to situation where no one has a 

decent enough connection. (Berry, Honig & Vohra 2010; Andrews et al., 2014.) There 

are many wireless local area networks (WLAN) in the unlicensed bands created by 

e.g. by hotels and shopping malls. These networks do not have guarantees of quality 

service. Changing the spectrum regulation towards sharing could open the mobile 

market for new entrants by assigning local access rights with quality guarantees 
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(Matinmikko et al., 2017.) Operation on shared spectrum bands allows different 

wireless systems to use the same spectrum under pre-defined rules and conditions and 

provides flexibility over the current exclusive spectrum access (Bhattarai, Park, Gao, 

Bian & Lehr 2016). 5G is expected to have an elevated level of guaranteed quality of 

service (Matinmikko et al., 2017). 

2.2.1 Infrastructure sharing 

According to Andrews et al. (2014) moving to 5G will cost considerably. The 

challenge for operators is how to densify their networks while the base station sites 

can be expensive to rent. Operators could be interested in sharing arrangements for 

spectrum and infrastructure in small cells due to the volatile traffic. Meddour, Rasheed 

and Gourhant (2011) state that the traditional model where MNOs own all the physical 

network elements is to be changed. The cost efficiency is a major motivator for mobile 

infrastructure sharing.  

The situation where operators and infrastructure owners are separated offers a new 

possible business model. Researchers suggest different options on how infrastructure 

could be shared; passive sharing, mobile virtual network operators, offloading and 

active sharing. (Andrews et al., 2014.) In passive sharing only the physical space, 

cables or other passive equipment are shared. An example of passive infrastructure 

sharing is a situation where an operator providing 2G mobile services can upgrade to 

3G by sharing the required 3G equipment with other operators. (Meddour et al., 2011.) 

A mobile virtual network operator does not own itself any spectrum but can operate in 

a small cell serving e.g. a company if the operator owning the spectrum has agreed. 

Outside of this small cell the other operator’s network will be used. The 5G offloading 

would occur based on the demand fluctuations that can increase in small cell networks. 

(Andrews et al., 2014.) In the active sharing operators share not only passive but also 

the active elements of the mobile network and the core network. Authors describe four 

types of active sharing antenna sharing, base station sharing, sharing of base station 

controller and core network sharing. (Meddour et al., 2011.) 

According to Meddour et al. (2011) in the antenna sharing operators can share antennas 

and transmission equipment in addition to the passive elements. The challenge is how 



15 

to agree on the technically possible spectrum sharing with all the regulation. The base 

station (Node B) device controls the transmission and reception of signals. According 

to the researchers’ there are two conditions for the base station sharing to be possible. 

For the base station to work independently on each operators’ frequency each operator 

must retain the control of the Node B logic. They should also retain the control of the 

equipment assets of the base station. When sharing the base station controller, each 

operator still maintains its control logic on the traffic because the radio network 

controller is physically separated but logically shared. In RAN sharing solution 

operators can act as separate access networks. All the parameters that determine the 

quality on the network must be independently controlled. The control of separated 

maintenance, operations and network control can be conducted by every operator itself 

or an independent third party however, procedural barriers should be created between 

the operators to implement functional separation (Webb, 2008; Meddour et al., 2011). 

The third party could be e.g. an outsourced service provider that manages the shared 

network on behalf of the operators. Authors estimate that the sharing model is not 

interesting for the operators in dense areas where they receive enough income to set 

out their own network. In the fourth, core network sharing, core network 

functionalities, servers and radio equipment are shared. This sharing method can be 

challenging to conduct due to the confidential information involved. (Meddour et al., 

2011.) Operators could prefer that some traffic is diverted from a licensed to an 

unlicensed band where the cost of interference is shared with other operators and raise 

the prices to achieve this. (Andrews et al., 2014.)  

2.2.2 Spectrum sharing 

Most of the mobile traffic is already originating from indoors where walls and 

windows dilute the coverage. The operators need to develop new tools for indoor 

operation. (Zander, 2017.) The indoor network differs from the traditional outdoor 

environment and respectively the new actor, the owners of these indoor facilities are 

also new partners to traditional operators (Ghanbari et al., 2013). According to Zander 

(2017) the facility owners could use spectrum at 5 GHz and higher in their indoor 

systems. As the signals at this level will probably not leave the building the same 

spectrum there is no obstacles the same spectrum to be used in the neighboring 

buildings. 
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Berry et al. (2010) state that the spectrum is a scarce two-tier market consisting of 

spectrum owners trading spectrum assets and separated wireless service providers. 

Authors suggest that there can also be spectrum brokers who manage spectrum assets 

at specific locations. Separating spectrum ownership from wireless services lowers the 

entry barrier. It is more economical for the service provider to rent or lease the 

spectrum due to lower transaction costs and non-existent maintenance costs as the 

service provider does not have to build the access point network itself. 

Spectrum owners would gain revenues from renting their assets to service providers 

who offer services to end customers. Service providers could choose the suitable 

spectrum spot markets based on their customer demand and even rent the needed 

equipment from an equipment manufacturer. Researchers also mention a spectrum 

broker who would manage the allocation of spectrum assets between service providers 

and how much each service provider pays for each spectrum asset. This allocation 

could be executed e.g. at an auction in a thin market or announced prices that would 

be adjusted over time in a thick market. (Berry et al., 2010.) 

According to Meddour et al. (2011) three examples of network sharing are a new 

network, buy-in and consolidated network. A new network is built together by 

operators ideally when rolling out a new network generation and fund it together. In 

buy-in situation, the network has already been built by one operator and looks for 

others to share it. The other operators could participate by paying a capacity usage fee 

or an up-front fee to acquire a share in the network. In this network, the challenge is 

how the second operator’s needs and requirements are taken into consideration. In the 

third, consolidated network operators create a new network by merging their networks 

together. It can be very cost-efficient but holds great design challenges. 

2.3 A micro operator in small cell indoor environment 

Matinmikko et al. (2017) state that vertical specific tailored connectivity services will 

challenge the services MNOs are currently offering and create new local connectivity 

market. The possibility to use local spectrum for small cell networks could open the 

mobile market for new entrants. These new entrants would use the sharing economy 

approach where also the assets owned by others are shared to make new revenues.  
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Traditionally MNOs offer mobile broadband with networks located in outdoor 

environment where they have built their own networks. The situation is not the same 

in the future small cell indoor environment public (e.g. a university, a hospital), 

commercial (e.g. a shopping mall, a company) or mixed-use premises that have 

specific requirements from the operator. (Ahokangas et al., 2016.) When moving from 

outdoors to indoors, service areas become smaller and use of smaller and use of small 

cells becomes feasible. Small cell base stations have already been produced and used 

but with 5G technology the challenge with the limited number of users with high 

service quality requirements could be solved. (Ghanbari et al., 2013.) Small cells open 

operators many new opportunities in the large scale with sites in locations where 

operators have not been able to function before (Yrjölä et al., 2015). Several base 

stations could be located in previously mentioned public or commercial premises with 

overlapping coverage. The overlapping base stations e.g. inside a public university 

cooperate with each other to improve the performance. It is important to acknowledge 

that to install the base stations in public or commercial locations naturally requires that 

the facility owner is willing to upgrade its service and quality within its premises. 

(Ghanbari et al., 2013.)  

Ahokangas et al. (2016) call the new entity a micro operator. It may take part of the 

MNO’s role in this new business environment. For a micro operator to thrive and thus 

offer profitable business opportunities it needs a dense user base due to the small size 

and limited premises e.g. shopping malls, hospitals, large industrial factories and 

universities. According to Matinmikko et al. (2017) micro operators complement the 

existing services with local context related services and content. There are certain 

technical e.g. dense small cell networks, spectrum sharing and management techniques 

and network virtualization and regulatory needs e.g. the availability of 5G spectrum, 

collaboration/competition rules with MNOs and rights to build indoor networks are 

required for a micro operator to succeed. When these changes occur, markets can open 

for micro operators with local operations and initiate sharing economy (Ahokangas, 

Matinmikko, Latva-aho & Seppänen 2017b).  The micro operators operate in specific 

locations offering tailored services. (Ahokangas, Matinmikko, Yrjölä & Atkova 

2017a.) 
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Ahokangas et al. (2017a) define micro operator’s business ecosystem with its key 

stakeholders (see Figure 1). It consists of MNOs, network infrastructure vendors, 

network infrastructure constructors, facility owner and users, regulators, device and 

equipment vendors, end users and content providers. A micro operator collaborates 

with MNOs in the use of infrastructure and serves MNOs’ customers with local 

connectivity. A micro operator can offer indoor capacity in high traffic demand areas 

to MNOs. A micro operator offers MNOs the possibility to serve their customers better 

by purchasing capacity and services from a micro operator in certain areas. The indoor 

small cell network is built by the network infrastructure constructor. A network 

infrastructure vendor assists with the scalable small cell infrastructure. Permission to 

build the network to the premises is required from the facility owner. The role of the 

facility owners and users can be important when building the indoor infrastructure and 

creating and offering content and context services in different vertical sectors. The 

regulators, for the rules of competition and local spectrum licenses in Finland, are 

Finnish Communications Regulatory Authority (FICORA) and Ministry of Traffic and 

Communications. Devices to connect and use the micro operator’s network are 

supplied by device and equipment vendors. Content providers produce customized 

services and content to be offered to micro operator’s customers. The novelties of the 

ecosystem are the role of the facility owner and the micro operator role that is not 

restricted to any specific stakeholder. 
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Figure 1. Future micro operator ecosystem (Ahokangas et al. 2017) 
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3 COOPETITION-BASED BUSINESS MODEL FOR A MICRO 

OPERATOR 

Many researchers agree that Ray Noorda, the former CEO of Novell Corporation, 

coined the term 'coopetition' in the 1980s/1990s (Luo, 2007; Gast et al., 2015; 

Bengtsson & Raza-Ullah, 2016). The same term has been mentioned already at the 

beginning of the 20th century (Stein, 2010). Kirke S. Pickett (1911) refers to the term 

'coopetition' in his article on the Printers’ Ink. Sealshipt Oyster System that had at the 

time about 35000 dealers in the USA used the term to describe their spirit and policy. 

The company wanted its dealers to understand that operating in the same city or 

another there was no competition between Sealshipt dealers. Instead they should work 

together to develop more business for each dealer. (Pickett, 1911.) However, it was 

only after Brandenburger and Nalebuff published their book Co-opetition in 1996 that 

public started to use the term. 

The first part of this chapter reviews the development of coopetition studies after 

Brandenburger and Nalebuff (1996) published their book Co-opetition. The interest 

towards coopetition has increased during the last two decades and a large number of 

researches have been made from different points of view to better understand the 

phenomenon (Hunt, 1997; Bengtsson & Kock, 1999; Bengtsson & Kock, 2000; 

Quintana-García & Benavides-Velasco, 2004; Luo, 2007; Gnyawali & Park, 2009; 

Gnyawali & Park, 2011; Bengtsson & Kock, 2014; Ritala et al., 2014; Gast et al., 

2015).  

During the last few years, the amount of studies conducted has noticeably increased. 

Nevertheless, the research of coopetition has not been thorough and it has not been 

studied enough as the generally accepted definition is still lacking (Dagnino & Padula, 

2002; Luo, 2007; Gast et al., 2015; Bengtsson & Raza-Ullah, 2016.) While the 

weaknesses of conventional approaches have been acknowledged, as a research field 

coopetition is still in its infancy stage (Dagnino & Padula, 2002; Gast et al., 2015).  

Interest towards coopetition in specific contexts and industries has generated several 

studies taking place in several different industries (Gast et al., 2015). There has been 

inadequate research of what drives firms to enter into coopetition, how it evolves and 
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how firms can achieve positive outcomes in such conflicting relationships (Gnyawali 

& Park, 2011).  

The second part of this chapter examines the development of business model research. 

The research began in the 1990s when it concentrated on the internet based companies 

(Timmers, 1998; Onetti, Zucchella, Jones & McDougall-Covin 2012). Since then the 

focus has extended from the internet based businesses to all companies (Onetti et al., 

2012). The use of the term business model has spread even outside the business world 

(DaSilva & Trkman, 2014).  

The research of the business model has been evolving during the years and several 

generations of business model research can be identified (Ahokangas, Atkova, 

Moqaddamerad & Juntunen 2015). The interest towards business model research has 

been growing during the recent years. Despite the growing interest there is no single 

definition for the business model that scholars would agree on. However, certain basic 

principles in the business model research can be identified. (Zott et al., 2011.) The 4C 

internet business model typology presented builds on combining the approaches from 

coopetition and sharing business models underlining openness and integrability.  

The last parts of this chapter combine coopetition and business models and explore the 

possible coopetition-based business models in which the competitors are involved in 

the company’s business model. The potential drivers for value creation and capture 

and potential business models for a micro operator are discussed. 

3.1 Coopetition 

For a long time, competition and cooperation were studied separately until some 

researchers started to consider that more and better information could be achieved if 

they were combined and merged into coopetition strategy (Quintana-García & 

Benavides-Velasco, 2004). Coopetition strategy is an inter-company strategy where 

competitors create value by means of coopetitive advantage (Dagnino & Padula, 

2002).  



22 

Bengtsson and Kock (1999) list four different types of horizontal relationships that 

companies are commonly involved in with their competitors simultaneously. These 

relationships that will change over time are coexistence, cooperation, competition and 

coopetition. Authors state that the coopetition relationship is the most useful one for 

the companies. The companies are both forced and assisted by the other companies to 

develop. 

Coopetition integrates competitive and cooperative perspectives theoretically (Stein, 

2010). Traditionally cooperation and competition have been seen as opposite choices 

on a single continuum. However, combining cooperation and competition can bring 

more benefits than applying strategies separately (Quintana-García & Benavides-

Velasco, 2004.) Similarly, Bengtsson and Kock (2014) suggest that to understand the 

complexity of coopetition better there should be one continuum for cooperation and 

one continuum for competition. When described by two continua, the contradiction of 

coopetition is easier to grasp.  

When competition and cooperation are placed on two separate continua, they are also 

allowed to move and change along their continuum in one's own right. With this 

separation, a more holistic view can be attained. (Bengtsson & Raza-Ullah, 2016.) Luo 

(2007) lists situations where the degree of competition changes. Competition will 

increase when industry starts to reach its maturity and industry competition solidifies. 

Companies within the industry will try to maximize their income and compete 

severely. Second situation is when global rival’s interdependence weakens. With less 

cooperation between the companies, the competitive rent-seeking behavior is likely to 

increase. Third, when global rivals share their competitive goals e.g. they are 

competing in the same business and substitutive products. Similarly, competition will 

decrease when global rivals’ market commonality and resource similarity decreases.  

According to Luo (2007)  also cooperation increases in several situations. The market 

conditions can change e.g. when cooperating companies face competitive threats from 

outside rivals. This increases cooperation in order to stabilize the situation in favor of 

the cooperating companies. Another reason that increases cooperation is when 

customers demand more advanced technology and services. Sharing resources reduces 

individual company’s costs and risks when developing new products. Third factor 
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increasing cooperation is pressure for global value chain integration. It is not rare that 

MNEs outsource some activities of their global value chain to weaker rivals. Fourth 

reason causing cooperation to increase is situation where global rivals face the same 

institutional hazards. For a single company, it can be almost impossible to cope with 

the home or foreign countries regulations but when united they have a collective power 

and voice which helps them to manage with regulatory agencies. Fifth situation is 

described as greater inter-organizational attachment. With time, cooperating rivals 

start to invest in their relationship and gain deeper interdependence and trust. This can 

lead to competitive advantages to the cooperating rivals. 

Bengtsson and Kock (2000) develop three different types of coopetition, depending on 

the relationship between cooperation and competition. These are a cooperation-

dominated relationship, an equal relationship and a competition-dominated 

relationship. Gnyawali and Park (2011) mention that the cooperation enables firms to 

combine resources and knowledge that they would not achieve on their own. With this 

increase in resources, a firm has the possibility to participate in innovation projects 

that would be too risky to do alone.  

The ratio between cooperation and competition in coopetition is not constant but 

changes according to the surrounding environment. This is due to a change of the 

market conditions and internal needs associated with coopetition, the nature of the 

coopetition relationship and the condition on the market with other players outside the 

coopetition. (Luo, 2007.) 

The disadvantages of the coopetition have also been identified. Small and Medium-

sized Enterprises (SMEs) face the risks of losing its confidential information and 

proprietary knowledge if it chooses its coopetition partners carelessly i.e. industrial 

espionage. When selecting a partner, SMEs should take into consideration possible 

legal issues by an opportunistic partner in addition to the technological risks. When 

SMEs partner up with larger companies, their flexibility might decrease and they might 

encounter the loss of control of the partnership and its operation. (Gnyawali & Park, 

2009.) 
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Coopetition is challenging to the managers. Management has the challenge to navigate 

in the new combination of competition and cooperation with possibly opportunistic 

partners. Finding the middle way between sometimes conflicting situations between 

SMEs’ own goals and interests and the partner’s demands is not always easy. 

(Gnyawali & Park, 2009.) To use coopetition effectively managers must understand 

company’s unique position in the game of coopetition and what would be beneficial 

to that company. The course of action is not the same for all companies. (Luo, 2007.) 

Gnyawali and Park (2009)  suggest that multilateral relationships rather than bilateral 

might diminish the costs of coopetition. Luo (2007) suggests executives to adopt a yin-

yang philosophy to their corporate culture. According to him in the philosophy, like in 

the coopetition, both sides of the problem are considered at the same time and not seen 

as two options. 

According to Gnyawali and Park (2009) the research of coopetition has neglected 

SMEs. Research of SMEs is important as coopetition affects them more than others. 

If SMEs united with competitors, they could compete more efficiently with the bigger 

players in the industry. Benefits of uniting are that SMEs who share the costs can also 

benefit from the reduced uncertainty and risks. SMEs can gain a broader set of 

technological capabilities when they have the access to each other’s resources. This 

can speed up the product development process. 

There is no theoretical foundation or structure explaining coopetition (Dagnino & 

Padula, 2002; Stein, 2010). Hunt (1997) wrote early on that a new theory of 

competition is needed. The arising phenomenon of co-operate-to-compete could not 

be explained by perfect competition theory that does not consider intangible entities 

like relationships as resources. He suggested that the resource advantage theory of 

competition could be used as a basis. Similarly, Bengtsson and Kock (2000) state that 

the traditional neoclassical theories can no longer explain the complex business 

networks.  

The resource-based view (RBV) studies the link between company’s internal 

characteristics and performance. Firm’s resources should be valuable, rare compared 

to competitors’ resources, very difficult to imitate and there should not be any 

substitutive resources. The strategic resources are distributed heterogeneously between 
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companies of an industry and these resources are immobile between companies 

creating sustained competitive advantage. (Barney, 1991.)  

Some researchers suggest that also nonfinite, symbolic and idiosyncratic resources 

such as trust and reciprocal exchange can influence and result in profits in addition to 

the competitive advantage of causally ambiguous and firm specific resources. Whereas 

firm-specific resources decrease in value when shared, the idiosyncratic resources 

increase in value when shared. (Lado, Boyd & Hanlon 1997; Dagnino & Padula, 2002; 

Padula & Dagnino, 2007.) Bengtsson, Kock, Lundgren-Henriksson and Näsholm 

(2016) state that the resource-based view is an important theoretical root of the 

strategic dimension of coopetition. 

3.1.1 Definitions of coopetition 

Bengtsson and Raza-Ullah (2016) argue that researchers of coopetition do not pay 

enough attention to defining coopetition. Due to unclear boundaries of the concept 

coopetition and that in the broad perspective nearly anything could be described as 

coopetition. Researchers should also consider what coopetition is not. Authors 

question the invention of the term coopetition if it cannot be separated from a 

horizontal alliance, for instance. The difference between definitions of dyadic level 

and on a network, should be understood because the nature and level of coopetition is 

different due to the dynamics, complexities and challenges. The definitions of different 

levels cannot be used as substitutive. 

There is no one established definition for coopetition. Different authors have used 

close but divergent definitions for coopetition in their studies (Gast et al., 2015). 

According to Dagnino and Padula (2002) researchers have not studied coopetition 

profoundly. Their definition of coopetition is partially convergent interest and goal 

congruence concerning firms’ interdependence. Instead of just emerging when 

competition and cooperation are combined, it is a new kind of strategic 

interdependence between companies that generates a coopetitive system of value 

creation. Based on the coopetition literature, Bengtsson and Raza-Ullah (2016) 

classified coopetition perspectives into two schools of thought, namely to the actor 

school of thought and the activity school of thought.  
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The actor school of thought responds to Brandenburger and Nalebuff’s broad 

understanding about coopetition. Brandenburger and Nalebuff (1996, p. 9) that 

observe coopetition from the game theory view define it as the constant and 

simultaneous cooperation and competition among the players of the value net. In this 

school, the value net is central and coopetition is seen as a context. The studies within 

this school have mainly been conducted on the network level. Within the network, 

company cooperates with some actors and competes with others. However, this model 

is too broad to address coopetitive relationships that have complex nature. (Bengtsson 

& Raza-Ullah, 2016.) 

The model to address these complex coopetition relationships is called the activity 

school of thought. This school concentrates on coopetitive relationships instead of 

network context (Bengtsson & Raza-Ullah, 2016.) Correspondingly, Gnyawali and 

Park (2011) define coopetition, narrowly compared to Brandenburger and Nalebuff, 

as a strategy that includes cooperation and competition between a pair of firms at the 

same time. Similarly, Bengtsson and Kock (2000) define it as one single relationship 

where two firms cooperate in some activities and at the same time compete in other 

activities, a dyadic relationship. Gnyawali and Park (2009) identify it as a simultaneous 

collaboration and competition between firms.  

Dagnino and Padula (2002) take both previously presented i.e. narrow and broad 

perspectives into account in their interfirm coopetition typology development where 

two kinds of coopetition are conceptualized, namely dyadic coopetition and network 

coopetition.  

The narrow perspective i.e. dyadic coopetition between two firms is further divided 

into a simple dyadic coopetition where participating firms cooperate and compete on 

only one level of the value chain and into a complex dyadic coopetition where the two 

firms have coopetition relationships on several levels of the value chain. (Dagnino & 

Padula, 2002.) 

The broad perspective is called network coopetition. It consists of complex 

relationships between more than two firms and is further divided into a simple network 

coopetition and complex network coopetition depending on at how many levels of the 
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value chain they compete and cooperate at the same time. (Dagnino & Padula, 2002.) 

Similarly, in the context of coopetition of multinational enterprises (MNEs) in global 

competition, Luo (2007) defines the coopetition to be a situation where two or more 

global rivals simultaneously compete in some areas and cooperate in others. The 

competition and cooperation should be between the same companies. The situation 

where a company has cooperation with one firm and competes with another is not 

coopetition according to Luo. Another separating issue is time. The competition and 

cooperation have to take place in the same period of time. This is in accordance with 

the schools of thought categorized by Bengtsson and Raza-Ullah (2016). Authors 

argue that not all of the researchers clearly define the phenomenon they are focusing.  

Ritala et al. (2014) describe coopetition as a relationship, which takes place between 

two or more horizontal actors. Bengtsson and Kock (2014) stress that the coopetition 

relationship should not be restricted only to two companies or only horizontal or 

vertical. In their opinion, the coopetition is a paradoxical relationship between two or 

more companies in horizontal or vertical relationship that are simultaneously involved 

in cooperative and competitive interactions.  

Depending on the point of view the coopetition studies have been conducted, a network 

approach, an economic theory or strategic alliances, the different issues receive the 

attention (Bengtsson & Kock, 2000). Most of the research on coopetition has been 

done on the inter-organizational level but also some on the organizational level and 

few on individual and network level (Bengtsson & Kock, 2014). According to 

Bengtsson and Raza-Ullah (2016) different levels of coopetition should have different 

definitions based on the level. A single definition for all is impossible as coopetition 

differs based on the level.  

Similarly, to Ahokangas et al. (2016) this paper studies the coopetitive 5G business 

models of micro operators who are likely to have more than one rival company in a 

coopetitive horizontal or vertical relationship. Thus, the definition of coopetition by 

Bengtsson and Kock (2014) will be used in this study.  
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3.1.2 Conceptual model of coopetition 

Gnyawali and Park (2011) present a conceptual framework of coopetition between 

giants. It includes the drivers, process and outcomes of coopetition. Also, Bengtsson 

and Raza-Ullah (2016) develop a simple but multilevel model or an overarching theory 

of coopetition. Similarly, it consists of drivers, processes and outcomes.  

Drivers 

There are many reasons why firms enter coopetition. Companies can e.g. be intrigued 

to acquire partner’s skills, get financial aid to penetrate a new market, target to reduce 

the cost and risks of a new product development or hoping for a fast track to improve 

production efficiency (Luo, 2007). Coopetition is very challenging but needed to 

overcome the technological changes (Gnyawali & Park, 2011). Competitors are the 

most appealing companies for cooperation because they possess similar resources and 

thus are relevant (Gnyawali & Park, 2009). From the abundance of studies 

concentrating on high technology industries the conclusion that coopetition in 

knowledge-intensive and complex industries is a special interest among the 

researchers can be drawn (Gnyawali & Park, 2009; Gnyawali & Park, 2011; Gast et 

al., 2015). 

Firms dominating the global market can use coopetition to solidify their market 

positions and as a collective power against outsiders e.g. governments. Cooperation 

among large market players may increase their power over home and host country 

government authorities and strengthen their position to bargain for inputs, processes 

and outcomes. (Luo, 2007.) Gnyawali and Park (2009) point out that it is important to 

remember and understand the different reasons and outcomes for coopetition and for 

mergers and acquisitions.  

According to Luo (2007) there are four situations in the intensity of coopetition with a 

major global rival; contenting situation, isolating situation, partnering situation or 

adapting situation. There are also four situations for the diversity of coopetition with 

multiple rivals. It measures the number of global rivals involving coopetition and the 
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number of foreign markets involving coopetition. The situations are dispersing 

situation, concentrating situation, connecting situation and networking situation. 

In the framework of Gnyawali and Park (2011) drivers pushing towards coopetition 

are challenges and opportunities in the industry and technological conditions, partner’s 

resources and capabilities and company’s strategies and aspirations. Bengtsson and 

Raza-Ullah (2016) divide drivers generating coopetition into three subcategories. The 

external drivers consist of industrial characteristics, technological demands and 

external stakeholders’ influence. The relation specific drivers include partner and 

relationship characteristics. The internal drivers comprise firm’s internal goals, 

capabilities, a prospective strategies and perceived vulnerability. These drivers lead to 

coopetitive processes regardless of the school of thought.  

Gnyawali and Park (2009) suggest that in high-technology industry context short 

product life cycles, technological convergence and high R&D costs increase the 

likelihood of coopetition within an industry. In addition to these the firm level factors 

and partner’s technological and strategic alignment are drivers of coopetition for 

SMEs.  

According to Gnyawali and Park (2009) in addition to the previous industry factors 

coopetition drivers for SMEs depend also on the partner’s technological and strategic 

alignment such as technological capability, resource complementarity, resource 

similarity and goal congruence. On the firm level cooperation and competition occur 

with different activities, depending on the degree of closeness to the customers and the 

access rival companies’ have to resources. It is more common to cooperate in activities 

such as R&D that is far from the customer and compete in activities close to the 

customers such as launching a new product. (Bengtsson & Kock, 2000.) Coopetition 

seems to be an efficient tool when creating innovations, particularly in high-tech 

industries (Ritala & Hurmelinna-Laukkanen, 2009). In high-technology industry, the 

R&D costs can be very high. This motivates companies to engage in coopetition. 

Cooperating with rivals especially one with large resources can be a very tempting 

option for a company with limited resources in order to speed up R&D process. 

Coopetition can enhance the whole industry. (Gnyawali & Park, 2011.) The need for 

certain knowledge for innovation motivates companies to coopetition. There is 
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evidence that there is a positive relationship between coopetition, innovativeness and 

competitiveness. (Gast et al., 2015.) 

Gnyawali and Park (2009) suggest that pursuing a prospecting strategy increases the 

probability to engage in coopetition and an increase in the perceived vulnerability felt 

by the firm increases the probability to engage in coopetition. According to Gnyawali 

and Park (2011) authorities and anti-trust regulators should understand coopetition 

better and separate real harmful collusion and beneficial coopetition. 

Coopetition can increase company’s strategic flexibility compared to companies 

applying pure cooperation or competition in isolation. Coopetition often plays a role 

when developing new technologies. (Luo, 2007.) Cooperating firms share the risk and 

access to partners’ technologies (Gnyawali & Park, 2011). Which technology becomes 

a technical standard depends on how many companies adopt it. These companies are 

cooperating to promote the technology and competing with their end products. (Luo, 

2007.)  

Competitors share the desire to pursue benefits and overcome common challenges. 

These issues encourage SMEs to participate in coopetition. Coopetition would be the 

strongest between companies with overlapping markets and similar size. (Gnyawali & 

Park, 2009.) 

Processes 

Surprisingly the activity school and the actor school are combined in the processes 

even if the schools differ in the nature of the dynamic, complex and managerially 

challenging coopetitive processes (Bengtsson & Raza-Ullah, 2016). In the processes 

part of the model, the inner circle represents dyadic one-to-one i.e. coopetitive 

relationship processes and the outer circle represents the processes in the coopetitive 

context on the network. The process in the outer circle the actor school of thought is 

dynamic of nature due to the constant configuring and reconfiguring of the interactions 

and changing interdependencies within the network. In the inner circle of the activity 

school, the dynamic nature comes from the interplay of the cooperation and 

competition activities between the two companies over time. When the interplay is 
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described in one continuum, i.e. the dilemma approach, it suffers from the limitation 

that both interactions cooperation and competition, cannot decrease or increase 

simultaneously. The authors encourage researchers to describe interplay on two 

continua matrix, i.e. the paradox approach in order to gain a more holistic view. 

(Bengtsson & Raza-Ullah, 2016.) 

Multiple and conflicting roles played by one actor in the network such as a 

simultaneous role of competitor, customer and partner. This describes the complex 

nature of the process in the actor school that creates ambiguity. It also affects the 

company’s willingness to share knowledge as it is never explicit or sure will the shared 

knowledge be exposed to the company’s competitors. In the activity school, the 

complex nature of the process is seen as contradicting interactions and the tension 

arising from them. The contradictions are stronger and cause more tension in the one-

to-one relationships between two competitors than in the value net. Studying the 

tension has caught a substantial interest among the researchers of the activity school. 

(Bengtsson & Raza-Ullah, 2016.) Companies in coopetition face high levels of tension 

as every company wants to become the market leader. Success of coopetition depends 

on the industry and companies will to target win-win situation. (Gnyawali & Park, 

2011.)  

Based on the dynamism and complexity of the processes in addition to the high failure 

rate of coopetition relationship it seems that the process is challenging to manage in 

both of the schools of thought. Weapons used to minimize these challenges in the actor 

school of thought are governance structures, contracts and meta-capabilities. For larger 

companies, it can be easier to balance their relationships but for small firms it requires 

effort. In the activity school of thought, these challenges relate to the management of 

contradictions and tensions as a consequence. (Bengtsson & Raza-Ullah, 2016.) 

According to Gnyawali and Park (2011) managers should have coopetition mindset 

and the ability to manage the complicated relationships. Similarly, Bengtsson and 

Raza-Ullah (2016) suggest tools for managers to tackle the coopetition paradox to be 

coopetitive mindset, separating strategy and integration strategy. The two processes 

dyadic and network level are intertwined and both affect each other.   
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Outcomes 

According to Bengtsson and Raza-Ullah (2016) as a result from both coopetition 

processes comes certain outcomes. The outcomes are related to innovation, 

knowledge, relationships and firm performance.  Gnyawali and Park  (2011) find that 

complementing resources and capabilities between partners are also important in 

creating positive outcomes from the coopetition. Based on their model and especially 

on its process part Bengtsson and Raza-Ullah (2016) suggest a third school, the 

blended school of thought to better understand the entire phenomenon of coopetition. 

Not many studies have been conducted on a multilevel and cross-level analysis on 

coopetition if different levels are embedded.  

Companies are motivated to engage in coopetition by their competitors’ otherwise 

unobtainable resources and knowledge. The possibilities of sharing the costly and risky 

challenges, e.g. taking part in innovation projects, push companies to cooperation with 

their rivals. On the other hand, firms simultaneously take the risk of an opportunistic 

partner possibly taking advantage of the unsuspecting competitor. It can be challenging 

to find the middle way between the company’s own goals and the competitor’s 

objectives. Choosing multilateral relationships over bilateral is one way to reduce the 

costs on coopetition.  

High-technology industry seems to especially benefit of coopetition. This could 

possibly be due to coopetition’s efficiency in creating innovations. However, in any 

industry coopetition is the most profitable with companies with overlapping markets 

and managers with coopetition mindset. 

3.2 Business models 

The concept of the business model emerged in the 1990’s and focused first to describe 

and understand Internet based businesses (Timmers, 1998; Osterwalder & Pigneur, 

2002; Onetti et al., 2012; Jensen, 2013; Demil, Lecocq, Ricart & Zott 2015). Later the 

business model concept was extended to apply to all companies (Onetti et al., 2012). 

According to Zott et al. (2011) the term business model refers to many concepts as it 

is used to explain different phenomena in different fields. Similarly, Osterwalder, 
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Pigneur and Tucci (2005) mention that business models are often studied without 

understanding their roots or potential. Even if there is not one definition that all 

scholars would agree on, there are five basic principles in the business model research 

stream that are commonly accepted. The mechanism to create and capture value is part 

of the business model’s logic (Zott et al., 2011). For a company to thrive, it needs to 

know how to create value and how to capture some of that value (Shafer, Smith & 

Linder 2005). According to Teece (2010) the business model illustrates how value is 

created and captured. Similarly, Chesbrough and Rosenbloom (2002) understand the 

business model as the facilitator of the value creation process.  

Ahokangas and Myllykoski (2014) link business opportunity and competitive 

advantage to the business model and stress the importance of their exploration and 

exploitation. When creating a business model exploration and exploitation are equally 

important. Even if they are interconnected processes it is thought that exploration leads 

to exploitation. The business opportunity is explored with the thought that the 

opportunity could develop into competitive advantage which could then be exploited. 

In other words, the opportunities are explored and once found possible decisions of 

exploiting those opportunities are made (Choi & Shepherd, 2004). According to 

Ahokangas and Myllykoski (2014) the division between exploration and exploitation 

phases applies also to the creation of competitive advantage. This leads them to the 

conclusion that the exploration and exploitation of opportunity and of advantage occur 

simultaneously during the creation of a business model. The value creation and capture 

and exploration and exploitation are intertwined, the goal of the business model is to 

create value by exploiting business opportunities (Zott & Amit, 2010). However, it 

should be clarified that even if the goal of identifying the elements of business 

opportunities is to create and capture value the opportunities are consciously made by 

the entrepreneur not found randomly (Ardichvili, Cardozo & Ray 2003).  

The business model is also acknowledged as a new boundary spanning unit of analysis 

for research. It is a way to look at certain issues. As such it is separated from product, 

company, industry and network. A business model is seen as a system level concept, 

combining full understanding about all levels. The position of the business model 

depends on the researcher, some of them see it closer to the company when others see 

it closer to the network. However, most of them agree that there is a new concept 
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valuable to study. (Zott & Amit, 2007; Zott et al., 2011; Ahokangas & Atkova, 2015.)  

Similarly, Teece (2010) states that business model is not financial but conceptual. 

Despite that it is focused on the company, its boundaries can reach further than the 

company itself. It proposes a systemic perspective on how to trade centered on 

activities and focusing on value. (Zott & Amit, 2007; Zott et al., 2011.) As a unit of 

analysis, the business model combines the strategic management scholars’ concern of 

value capture and competitive advantage with the entrepreneurship scholars’ interest 

of entrepreneurs and opportunities to explain value creation for several levels of 

analysis (Ahokangas & Atkova, 2015; Demil et al., 2015). Despite the differences 

value creation and value capture are inextricably linked (Demil et al., 2015). Fifth, a 

good business model supports the implementation of the company’s strategy 

(Richardson, 2008). Osterwalder and Pigneur (2002) present similar ideas in their 

business logic triangle where the business model is the conceptual implementation of 

a business strategy.    

3.2.1 Definitions of business model 

According to DaSilva and Trkman (2014) business model and business concept have 

been used as synonyms in the earlier literature. The inadequate understanding about 

the term business model is a result of term’s misuse and misinterpretation. However, 

the frequent and wide use depicts the importance of the business model. Authors define 

it is a “combination of resources which through transactions generate value for the 

company and its customers” (p. 383). The internet and ICT are the reasons why 

companies’ way of doing business has changed dramatically. Simultaneously with the 

rise of internet and ICT the literature of business models has grown and the use of the 

term business model has spread even outside the business sphere.  

Bocken, Short, Rana and Evans (2014) define a business model by three elements the 

value proposition, the value creation and delivery and the value capture. Similarly, 

Ritala et al. (2014) state that the business model definitions should usually include the 

logic for value creation and capture. It is suggested that value cannot be created or 

captured if they are not based in business opportunity, stressing the linkage between 

business opportunities and business models (Ahokangas et al., 2015; Ahokangas & 
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Atkova, 2015). Gomes and Moqaddemerad (2016) continue with suggestion that 

opportunities should be identified before designing the business model.  

Yrjölä et al. (2015) stress that companies should be constantly alert and ready to evolve 

their business models to optimize companies value creation and capture. Xu, 

Kopsakangas-Savolainen, Ahokangas, and Li (2016) summarize that most researchers 

agree on the importance of value creation and value capture. 

Contrary to expectations the term business model is not always defined in the studies 

concerning it. It can be assumed that these studies take the meaning for granted. 

Nevertheless, there are several slightly diverse descriptions for the business model in 

the literature. (Zott et al., 2011.) Accordingly, Wirtz, Pistoia, Ullrich and Göttel (2016) 

state that there has not been consistent comprehension of what business model is.  

The diverse definitions and their occasional complete lack create a possible risk for 

confusion and hinder the consistent progress of the research. However, in some cases 

it has helped to distinguish what business model is not. It does not have a linear value 

creation mechanism. The value is created through business models via complex 

relationships. The business model has to be distinguished from the product market 

strategy and the corporate strategy. The business model cannot be used in matters 

concerning the internal organization of firms but it can be a source of competitive 

advantage. (Zott et al., 2011.) According to DaSilva and Trkman (2014) business 

model has also been confused with a business concept, a strategy and a revenue model. 

George and Bock (2011) argue that in many studies researchers do not clearly define 

how the business model differs from other organizational constructs like strategy.  

Interest towards business model research has been substantial among scholars in the 

recent years. Despite the abundance of the researches in the domain of the business 

model concept the scholars still do not agree on what the business model is. Despite 

these definition differences, there have been some apparent themes in the research of 

business models. The business model is considered as a new unit of analysis, a distinct 

system-level concept. Depending on the researchers it is separated from firm and 

network and is situated somewhere between these two. Second, the researchers seem 

to prefer a holistic view also explaining how firms do business not only what business 
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they do. Third, the activities are important and included in the conceptualizations by 

rule. Fourth, in addition to investigating the value capture the business models also 

want to understand how the value can be created. (Zott et al., 2011.)  

3.2.2 Generations of business model conceptualizations 

There have been several generations of business model research. Ahokangas and 

Atkova (2015) understand it as an idea that has developed into a concept and finally 

into a model. The first generation of business model conceptualization studies the 

business model as an idea, concentrating on what a company offers, to whom and how. 

The first generation of the business model concept can be described as idea-based 

(Ahokangas et al., 2015). 

The second generation is concept-based (Ahokangas et al., 2015). Demil and Lecocq 

(2010) adopt Penrose’s view of the firm and focus on internal or external resources, 

competences, organizational structure and the value proposition. Osterwalder et al. 

(2005) understand the business model as a conceptual tool. Osterwalder and Pigneur 

(2010, pp. 42–44) develop the conceptual tool further and call it the business model 

canvas. It includes the similar building blocks that Osterwalder et al. (2005) identify 

activities, resources, partners, customers, costs and revenues and the value proposition. 

The second generations conceptualizations pass the hypothesis level separating second 

generation from the first (Ahokangas & Atkova, 2015). 

The third generation of the business model conceptualizations concentrates on the 

value proposition (Magretta, 2002; Ahokangas & Atkova, 2015). Interest towards 

value creation and capture processes (Van der Vorst, Van Dongen, Nouguier & 

Hilhorst 2002; Hedman & Kalling, 2003) and the value network (Afuah & Tucci, 2001, 

pp. 97–101) was the new aspect of the third generation studies. The third generation 

of the business model concept is model-based (Ahokangas et al., 2015).  

Next the focus moves to opportunity exploration and exploitation since value cannot 

be created without business opportunity. Thus, opportunity is the basis for creating and 

capturing value. The fourth generation centers around the links between opportunities 

and business models and can is called opportunity-centric. (Zott & Amit, 2010; George 
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& Bock, 2011; Ahokangas & Myllykoski, 2014; Ahokangas & Atkova, 2015; 

Ahokangas et al., 2015.) Similarly, in a business model wheel (BMW) tool the 

opportunity is centric and this tool can be seen as the second generation of business 

model conceptual tools after business model canvas (Ahokangas, Juntunen & 

Myllykoski 2014). 

The fifth generation of business model conceptualization research stream is called a 

cognition-centric approach as it is based on cognition and design thinking (Doz & 

Kosonen, 2010; Baden-Fuller & Mangematin, 2013; Ahokangas & Atkova, 2015; 

Ahokangas et al., 2015). The approach is creative and takes the aspects of context, 

agency and actors’ intentions into account but it suffers from the limitation that the 

concept of time as a contextual factor is excluded (Ahokangas & Atkova, 2015).  

The business model is seen as a vehicle for exploring and exploiting future 

opportunities and competitive advantages (H. Chesbrough, 2010; Teece, 2010; Zott & 

Amit, 2010; Ahokangas et al., 2015). Even when the future is inborn characteristic of 

the business model and business model is often mentioned as a forward-looking 

concept, studies from future perspective have not been in depth in business model 

research. It is anticipated that the next generation of the business model could be 

future-centrism based. (Ahokangas et al., 2015.)  

Xu et al. (2016) combine ecosystemic thinking and business models and discuss the 

ecosystemic business model. According to the researchers, the new perspective is 

essential to understand value creation and value capture among the network of 

companies. Studies from business ecosystem perspective are scarce but there are a 

growing number of researchers interested in the ecosystemic business model (Iivari, 

Ahokangas, Komi, Tihinen & Valtanen 2015; Moqaddamerad, Xu, Iivari and 

Ahokangas 2016; Hirvonen-Kantola, Iivari & Ahokangas 2016; Gomes & 

Moqaddemerad, 2016). These next generation business model perspectives support 

this study’s future oriented, ecosystem-based business model for the coopetition 

future. The novelty of the ecosystem is the coopetition.  
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3.2.3 The 4C internet business model typology 

According to Wirtz et al. (2010) the business model shows how the firm functions and 

creates value. It includes many domains such as sourcing, value generation, value 

offering, distribution and revenue domains. The 4C typology is designed to describe 

the most business activities on internet markets. The internet business model typology 

consists of four basic business models; content, commerce, context and connection 

and their value propositions. It is not necessary to use only one of these business 

activities, it is actually common to use many types at the same time. However, 

understanding the specific characters of these internet business activities promotes to 

make use of them. Similarly, Yrjölä et al. (2015) state that mobile communications 

companies commonly use combined business models. According to Gomes et al. 

(2016) companies can utilize the 4C perspective when deciding with which of the 

archetypes or a combination of them the company will create value for its customers. 

Wirtz et al. (2010) study how four Web 2.0 phenomenon factors social networking, 

interaction orientation, personalization/customization and user-added value could 

affect the internet business models and their evolvement. According to Moqaddamerad 

et al. (2016) 4C typology of internet business models covering business activities on 

internet markets would be applicable to 5G business environment context due to its 

ecosystemic feature. 

Developing the 4C typology further, it can be seen consisting of four layers in specific 

order; connection, content, context and commerce. To reach the next level the previous 

layers need to be already in use. (Yrjölä et al., 2015; Xu et al., 2016.) 

The first business model orientation is the connection. It usually offers connections to 

the online networks to customers (Wirtz et al., 2010). The usual network connections 

offered to customers in Finland in 2017 are 2G, 3G, 4G depending on the region and 

service provider and WLAN can be available e.g. in hotels for the paying customers. 

According to Wirtz et al. (2010) both intraconnection and interconnection business 

models are identified. The former is based on indirect revenues e.g. subscription and 

volume-based billing and the latter on direct revenues like online advertising. Social 

networking could significantly benefit this business model’s value offering targeting 
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it from one-to-one communication towards many-to-many communication. Social 

networking embodies social identity, social trust, the virtual word of mouth and 

increasing consumer power. Customization can also improve the value offering and 

distribution. With customization researchers refer to personal customization, group 

customization and social customization. Similarly, interaction orientation may turn out 

to be a crucial factor in connection based business models. Interaction orientation 

entails customer centricity, interaction configuration, customer response and 

cooperative value generation. 

Second business model is based on content. Companies relying on this usually provide 

its customers with the access to content by collecting, selecting, compiling and 

distributing it online. Traditionally in this business model the indirect revenues from 

online advertising have been important but also direct revenues e.g. from premium 

content are becoming significant. Authors state that the most important Web 2.0 

characteristic in their research is the user-added value including user-generated 

content, user-generated creativity, user-generated innovation and sources of revenue. 

This is because besides its possibly crucial importance to the sourcing model the value 

generation model may also profit from it. Social networking can benefit the value 

offering and distribution models while interaction orientation plays a significant role 

in the value generation, and distribution models of content based companies. (Wirtz et 

al., 2010.)  

The third internet business model type is context. Search engines are a typical example 

of a company that structures existent internet information. The purpose of the company 

is to help customers to find the needed information and websites easier by sorting the 

available information for them. In this business model, the revenues come mainly 

indirectly e.g. from online advertising. These companies could profit from social 

networking and customization. (Wirtz et al., 2010.)  

The last level of the 4C typology is commerce. This business model concentrates on 

negotiating and fulfilling online transactions. An example of a commerce company is 

an electronic marketplace. Buyers and sellers are brought to a common exchange place 

where they can sell, purchase and deliver goods and services. The traditional physical 

store with its transactions is transferred to online partly or even completely. With this 
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business model, the revenues can come both directly from sales revenues and 

indirectly e.g. from commissions. In commerce platforms, interaction orientation is 

very important and has positive correlation to value generation and distribution 

processes. Companies should always be available for and responsive with their 

customers and encourage customers to give feedback. These are key questions in order 

to stick out from the competitors and create long-term customer relationships. Another 

important Web 2.0 characteristic related to the value offering and distribution is 

customization. In today’s online business customers expect to be able to personalize 

their shopping experience. (Wirtz et al., 2010.) 

Business model research has changed with time from idea to concept, model, 

opportunity and via cognition to future-centrism based where future opportunities and 

competitive advantages are explored and exploited. Ecosystemic business models are 

also a topical and vital perspective to value creation and capture amidst interconnected 

companies. 

The 4C typology comprises four basic business models that can be seen in specific 

order connection, content, context and commerce. Combined business models are 

common among mobile communications companies. The 4C perspective can be useful 

when considering how the company will create value for its customers.  

The use of the business model concept has expanded from Internet based companies 

to refer to all companies. Despite the not coherent use of the term, the wide usage 

suggests its importance. The five basic principles of business models are the 

mechanism to create and capture value, a new boundary spanning unit of analysis for 

research, the implementation of the company’s strategy and the exploration and 

exploitation of business opportunity and opportunities development into competitive 

advantage which can be exploited. Value creation and capture should be based in 

business opportunity that thus should be recognized before creating the business 

model. 
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3.3 Coopetition-based business models 

According to Zott et al. (2011, p. 1020) the use of the business model has concentrated 

on explaining three phenomena. The main interests in the business model literature are 

(1) “e-business and the use of information technology in organizations”, (2) 

“innovation and technology management” and (3) “strategic issues, such as value 

creation, competitive advantage and firm performance”.  

The e-business research includes two complementary research streams, the first tries 

to describe generic e-business models and the second concentrates on the components 

of e-business. These have been developed to answer questions like what kind of 

companies engage in internet-based business and what kind of roles companies have 

in their ecosystems. In the second research stream concentrating on technology and 

innovation, the business model is seen as a mechanism connecting company’s 

technology to customer needs and other company resources. Technology is seen as 

enabling the business model not as part of the concept. The business model on the 

other hand is complementing technology. (Zott et al., 2011.) 

The third research stream concentrates on strategic issues like explaining value 

creation, firm performance and distinctions between business model and other strategy 

concepts. Value creation does not have to refer to economic value it can be used also 

with other domains e.g. social value. (Zott et al., 2011.) Amit and Zott (2001) found 

four potential sources for value creation through business models. These are 

efficiency, novelty, lock-in and complementarities. Each of these drivers can increase 

the effectiveness of any other driver. 

The opportunities coopetition can offer as a part of an individual company’s business 

model has not been studied sufficiently (Ritala et al., 2014). In coopetition, the 

companies aim to create and capture more value combining their complementary and 

supplementary resources than they would produce alone (Velu, 2016). According to 

Ritala et al. (2014) coopetition can be beneficial strategy in many different ways and 

contexts. Researchers use the business model view in coopetition context in order to 

understand what a single company’s role is in value creation and capture. Similarly, 
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Velu (2016) emphasizes the importance to really understand the reasons for the 

business model in coopetition context.  

Ritala et al. (2014) introduce the concept of coopetition-based business models.  

Authors suggest creating suitable business models to reach all the benefits of 

coopetition. A coopetition-based business model where a competitor is positioned as 

a collaborative partner helps to understand how the company can gain profits generated 

by increased customer value. An appropriately built coopetition-specific business 

model would take potential conflicts over value capture into account and 

simultaneously maximize the joint value creation. Due to the different drivers and 

motivations leading to coopetition there is no one basic coopetition-based business 

model. 

Ritala et al. (2014) study the benefits of coopetition when involving competitors in the 

firm’s business model, i.e. coopetition-based business models. Researchers separate 

generic drivers for coopetition-based business models into four partly overlapping 

categories that can facilitate the creation and capture of value; (1) increasing the size 

of the current markets, (2) creating new markets, (3) efficiency in resource utilization, 

and (4) improving the firms’ competitive position. 

3.3.1 Increasing the size of the current markets 

The coopetition gives competitors the possibility to create more profitable business 

models. Both companies engaging in coopetition are likely to have complementary 

and supplementary resources and capabilities. Sharing market expansion costs through 

supplementary resources makes it possible for both of the competitors to enlarge their 

market size. Expanding the market allows companies to capture value in a positive 

win-win situation. (Ritala et al., 2014.) Similarly Ritala and Hurmelinna-Laukkanen 

(2009), state that positive-sum games between competitors can create value for both 

participants.  

Companies within a certain industry create value through cooperating and competing 

with each other to capture their part of that together created value to themselves (Velu, 

2016). Similarly, according to Ritala et al. (2014) value can be created recognizing and 
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pursuing opportunities for market expansion by exploiting the competitive position 

between firms. Gnyawali and Park (2011) study coopetition between Samsung and 

Sony on the LCD TV market with joint technology development and manufacturing. 

Authors found out that as a result of the coopetition business model the market share 

for both of the companies increased and the adaptation of the LCD technology instead 

of the competing PDP technology created new value for both firms. Companies had 

complementary resources and they shared the costs and risks. Authors conclude that 

the firm-specific knowledge and capabilities were in a significant role in value capture. 

Based on their study of Amazon.com Ritala et al. (2014) propose that increasing the 

size of the competitors’ market offers the possibility to capture a portion of the 

increased customer value. Amazon.com increased the size of the market for electronic 

book sales by giving its competitors the opportunity to serve customers through 

Amazon.com’s platform the Amazon Marketplace. This was Amazon.com’s first 

coopetition-based business model. Amazon.com had already created the platform and 

by combining resources and capabilities the competitors had a possibility to wider 

markets and Amazon.com would get its share of competitors’ profits. Similarly, the 

Kindle app for iPad made Amazon.com’s contents available for all iPad users and thus 

enlarged the market size for Amazon.com. 

3.3.2 Creating new markets  

Coopetition-based business models can also be driven by the aim to create new 

markets. One explanation is the complementing resources and similar knowledge that 

can help competitors to innovate together a completely new kind of products and 

markets for new value creation. (Ritala et al., 2014.) Collaboration between 

competitors and between non-competing firms produces different types of innovations 

(Ritala & Hurmelinna-Laukkanen, 2009). Quintana-García and Benavides-Velasco 

(2004) found that in the biotechnology industry coopetition strategy can enhance the 

capacity to innovate. Gnyawali and Park (2011) are also interested in how coopetition 

could advance innovation. On the other hand, they point out that coopetition could lead 

to collusion that could put consumers at a disadvantage. However, the fact that the 

same firms are competing at the same time reduces the risk that they would misuse 
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their position on the market (Luo, 2007). For a competitor that has similar knowledge 

it is easier to enter into collaboration (Ritala & Hurmelinna-Laukkanen, 2009).  

Second, in some sectors, especially in high-growth like the ICT sector, it would be 

even impossible for only one company to serve all the different customer segments on 

the market and capture all value. In these circumstances to create an appealing end 

market and to serve the various customer segments well it is beneficial to have many 

competing offerings. Third, resource similarity among competitors helps to create new 

industries with network externalities. Value can be created recognizing new market 

creation opportunities and ensuring the creation by supplying broad-based, unified 

platforms and offerings to customers by exploiting the competitive position between 

firms. The mobile phone and the GSM standard is an example of when competing 

companies with their networks have to cooperate in order to enable the customer to 

call to another network. (Ritala et al., 2014.) In the collaborative relations between 

non-competitors the market knowledge and perspectives are not as similar and 

common as they are in a coopetition relationship between competitors (Ritala & 

Hurmelinna-Laukkanen, 2009). Finally, the companies that possess supplementary 

resources can share the risks and the costs decreasing the market uncertainty (Ritala et 

al., 2014). Gast et al. (2015) conclude that cooperation is more vital at the beginning 

of the innovation process but lesser when the final products are sold to the customers. 

In the end, it depends on the individual company’s business model and differentiation 

how much value it is able to capture from the value created in the new markets together 

with the coopetition partners (Ritala et al., 2014).  

Ritala et al. (2014) propose that creating new markets for competitors offers the 

possibility to capture a portion of the newly created customer value. According to 

authors, this is the second coopetition-based business model used by Amazon.com. 

Amazon.com extended its business and became an e-commerce service provider to its 

competitors. It was able to capture a portion of the value associated with Borders’ 
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brand through coopetition. Amazon.com has also been able to capture portion of the 

value created by coopetition with Netflix1. 

3.3.3 Efficiency in resource utilization 

Some coopetition-based business models focus only to reduce costs in the sense of 

producing more efficiently. This is usually done far from the customer, enhancing a 

specific part of the value chain. Coopetition allows competitors to benefit from the 

scale advantages when utilizing the complementary and supplementary resources. By 

sharing and combining these resources companies increase the efficiency of their basic 

activities and free their own differentiated resources in other parts of the value chain 

and create value. Fewer resources are needed to capture the same amount of value or 

with the same resources more value can be captured. (Ritala et al., 2014.)  

In other parts of the value chain, especially in the ones closer to customers companies 

are not cooperating but competing (Bengtsson & Kock, 2000; Ritala et al., 2014). 

Gnyawali and Park (2011) state that cooperation in the upstream and competition in 

the downstream can lower prices and actually also benefit the customers. In the study 

of Bengtsson and Kock (2000) on Swedish breweries it was found that shared assets 

enabled cost reductions and increased efficiency that companies could not have been 

able to gain alone. 

Amazon.com shared the previously mentioned web-based platform to its competitors. 

Competitors got the chance to also benefit from the already made investment 

Amazon.com had done instead of spending the same money to develop its own 

platform. Thus, fewer resources were needed to create the same amount of value. 

Involving competitors to the business model helps to gain resource efficiency benefits 

and increase value capture potential. (Ritala et al., 2014.) 

                                                 
1 A streaming service providing video-on-demand service. 
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3.3.4 Improving the firms’ competitive position 

While firms improve their own competitive position, due to coopetition, they tend to 

also improve the position of their cooperative network. Coopetition within firm’s 

network can lead the firm to compete more fiercely with companies outside of its 

coopetition-based business model or network. Thus, firms improving their own 

competitive position also affect the industry’s competitive dynamics. (Ritala et al., 

2014.) 

On the contrary to traditional understanding, coopetition-based business models create 

market potential and competitiveness not only to the firm itself but also to competitors 

included in the business model. On the other hand, including competitors to firm’s 

business model can arm the company against other business models or networks in the 

industry. This can increase the value capture potential the firm possesses. Value can 

be created through differentiated offerings. The coopetition of Amazon.com and Apple 

through Kindle app made the competitive position of both of the companies stronger 

than other book market competitors in the industry. (Ritala et al., 2014.) For example 

rivals Apple and IBM formed an alliance block together with Motorola in order to 

compete against the market leaders Microsoft and Intel (Ritala et al., 2014; 

Vanhaverbeke & Noorderhaven, 2001). A study of an industry-level coopetition 

explaining the long-term sustainability of the Finnish forest sector found that the 

coopetition’s center of gravity had moved during the years from upstream activities to 

midstream activities before fading out completely. Study also shows that coopetition 

is accompanied by a value increment. (Rusko, 2011.) 

3.4 A new business model for a micro operator in coopetition context  

Since the macro cellular networks fail to work effectively indoors and the importance 

and the usage of local indoor networks grow, the micro operator as a new role for 

providing local connectivity and services, gains new business opportunities. The 

possible opportunities do not limit to connectivity but also the other levels of 4C 

business model typology are within a micro operator’s reach. The changes needed for 

the mobile broadband business to become more openness, to move towards coopetitive 

value sharing and ecosystemic business models have been identified as (1) type or 
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customer, (2) the specificity of requirements for the service, (3) willingness to the 

transparency of operations and (4) coopetition and partnering. (Matinmikko et al., 

2017.) 

According to Matinmikko et al. (2017) micro operator’s service opportunities include 

all layers of the 4C business model logic, connectivity, context, content and commerce. 

The coopetitive relationship between the stakeholder and the micro operator and the 

mutual agreement on what is demanded and what can be offered becomes essential. 

Ahokangas et al. (2016) suggest (see Figure 2) that on a connection level, the micro 

operator could e.g. serve additional broadband or machine-to-machine services. On 

the next level, the micro operator could offer in addition to connectivity services 

specific educational content services via third-party systems. As a context service 

authors suggest virtual and augmented reality services and location services. Enhanced 

multimedia services and big data are seen as the future’s commerce services for a 

micro operator. 

 

Figure 2. Micro operator's specific campus context services in 4C model (Adapted from 
Ahokangas et al. 2016) 

The four identified business model opportunities in coopetition context are identified 

(1) efficiency in resource utilization, (2) improving the firms’ competitive position, (3) 

increasing the size of the current markets and (4) creating new markets. 
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First, business model opportunity is reducing costs in the sense of producing more 

efficiently. A micro operator could benefit from the scale advantages and increase 

efficiency if it utilizes the complementary and supplementary resources. An example 

could be that one actor in the ecosystem would let a micro operator to use an already 

developed digital platform when fewer resources are needed to create the same amount 

of value.  

Second, the coopetition-based business models can create market potential and 

competitiveness to competitors included in the business model and improve the 

position of the cooperative network. Including competitors to the micro operator’s 

business model can arm the micro operators against other business models or networks 

in the industry and lead the firm to compete more fiercely with companies outside of 

its coopetition-based business model or network.  

Third, the actors in the micro operator driven ecosystem are likely to have 

complementary and supplementary resources and capabilities. It is assumed that the 

ecosystem can create value by expanding the size of competitor’s current market of 

digital services on campus offers the possibility to capture a portion of the increased 

customer value. SYK possesses premises and by combining resources and capabilities 

the competitors have a possibility to wider their markets and get their share of SYK’s 

profits.  

Fourth, the complementing resources, similar knowledge and perspectives can help the 

ecosystem to together innovate products of a new kind, markets and innovations for 

new value creation. The ecosystem has the possibility to recognize completely new 

market opportunities and ensure the creation by supplying broad-based, unified 

platforms and offerings to customers. The ecosystem has the possibility to capture the 

newly created customer value from the created new markets. By extending 

ecosystems’ business and become an e-commerce service provider to its competitors.  

The business model opportunities in coopetition context and 4C business model with 

the logic of the commercialization of technologies are organized into four verticals and 

four horizontals in order to explore the opportunities in Figure 3. The verticals cover 
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the 4C elements and the business opportunities based on coopetition are shown on the 

horizontal. 

 

Figure 3. Two-dimensional layered business model framework for a micro operator 

A business model where the company’s cooperation with its ecosystem is crucial for 

the value creation and capture can be called an open business model, a subclass of 

business models. The external partners’ resources and knowledge are integrated into 

the business model. One antecedent for an open business model is the need to create 

and capture new value. This is because an open business model can help the growth 

when resources are limited. (Frankenberger, Weiblen and Gassmann 2014.) However, 

the micro operator needs to evaluate how the open and closed business models affect 

the value capture. The co-created profits will be co-shared. (Kortmann & Piller, 2016.) 

According to Chesbrough (2003) it is important that the level of openness is 

understood as a continuum not a mere choice between open or closed. Obtaining the 

appropriate level on openness is crucial (Iivari, 2015). 

Casadesus-Masanell and Llanes (2011) refer to the different degrees of openness with 

three business models the open source model, the proprietary model and the mixed 

source model. The software the companies offer is based on two parts, the base (core) 

program and the extension. The base program can be used alone but the extensions are 

worthless without the base program.  

Improving the firms’ 
competitive

position

Efficiency in resource
utilization

Increasing the size
of the current

markets
Creating new markets

Commerce

Context

Content

Connection



50 

According to Casadesus-Masanell and Llanes (2011) companies may improve their 

value creation with an open source business model. In the open source business model, 

both components are opened and thus users from outside the company can also have 

access to the source code and can enhance it. This is the mechanism that can expand 

the value creation and quality. However, the downside is that it can restrain the value 

capture due to a free open source competitor. Considering the value capture, the 

proprietary business model is paramount as both components are closed and not 

shared. On the other hand, this can decrease innovation. In the mixed source business 

model, one of the two components is open and the other is closed. In the open core 

model, the extensions are closed and the base program is open and in the open edge 

model vice versa.  

The micro operator’s case the closed business model the micro operator would be 

creating the value alone without the help of the ecosystem. The open source model 

would refer to a situation where the whole ecosystem can participate in the value co-

creation. In the open edge business model, the micro operator holds the closed core 

and other ecosystem players can offer extension services. In the open core business 

model, the micro operator operates its extension services and other ecosystem players 

can offer the core services (Hirvonen-Kantola et al., 2016.). 

When the core and extension services of the micro operator and its ecosystem in 

coopetition context are discovered their level of openness can be examined. In the 

coopetition context of the four coopetition-based business models of the ecosystem, 

some level of openness and thus coopetition can be expected. Openness is related to 

how the business models are networked and how they can be combined with the 

different levels of the 4C business model typology openness. At this stage it is unclear 

how they are all related.  

Ghanbari et al. (2013) estimate that the most beneficial relationship for a micro 

operator would be in a situation where it cooperates with only one MNO. This is 

challenging because a micro operator would prefer to serve all the clients in its 

premises regardless of which MNO’s customers they are. According to Matinmikko 

et al. (2017) micro operator can offer services to all MNOs in specific locations as 
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MNOs are motivated by remarkable cost savings by avoiding the indoor network 

building costs.  

The sharing economy approach creates new business relations between stakeholders 

(Matinmikko et al., 2017). The sharing economy based business model opportunities 

presented in this paper are based on collaboration and openness. MNOs have 

traditionally operated in closed control-oriented business models but sharing economy 

perspective is expected to outdate those business models, due to its openness. Without 

an open business model and value sharing, it is difficult for the ecosystem members to 

exploit the emerging and sometimes parallel opportunities and to co-create and co-

capture value for their customers. (Ahokangas et al., 2017b.)  

Three perspectives are often linked to the mobile operator’s business; regulatory, 

technology and business (Ahokangas, Matinmikko, Yrjölä, Okkonen & Casey 2013). 

Technological and regulatory changes are expected to increase transparency and 

sharing (Ahokangas et al., 2017b). 
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4 RESEARCH METHODOLOGY 

Within this chapter the research methodology utilized in this study is presented and 

justified. How the quality of the research is assured is discussed and the campus as the 

empirical context is introduced. The gathering of the empirical data and the analysis 

are described and the research process is explained in detail in order to increase the 

quality of the study.  

4.1 Research methodology 

In order to reach the objective of this study and find out how a new business model 

could be built for a micro operator operating in the 5G technology environment in a 

coopetition-based value creation and capture context that entirely changes the rules of 

the field of business, the study is conducted with a qualitative action research 

approach. It is an excellent design when answering ‘how’ questions due to its 

exploratory nature (Wilson, 2010, p. 120). The qualitative methodology has been 

chosen for this study because in order to answer the research questions a deep 

understanding of the research subjects is required. The qualitative research strategy 

supports this goal. Eriksson and Kovalainen (2008, p. 3) consider that qualitative 

business research can create new knowledge regarding real-life business contexts and 

how they work. It also allows the researcher to concentrate on the intricacy of the 

phenomena in its context.  

Action research is action oriented and action based regarding knowledge creation 

(Floyd, 2012). As an approach in management science, it produces scientific 

knowledge that can serve the action, it enables the formalization and contextualization 

of models and tools and generates new knowledge that makes the organization’s 

change possible (Bahari, Maniak & Fernandez 2015).  

The action research is based in the researcher’s active role instead of being an outside 

observer and results in outcomes and actions (Wilson, 2010, p. 120). Similarly, 

according to Gummesson (2000, p. 3) in action research the researcher has an involved 

role and influence on the process under study. Action research is participatory and 

cannot be executed in isolation (Reason, 2006). Similarly, Eriksson and Kovalainen 
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(2008, p. 194) suggest that researcher can be very participating with the group under 

study and they should not even be considered as separate entities.  

Action research and action learning are present-based like traditional research but also 

reflexive with learning. Facts are replaced with the images of the future that are 

qualitatively explored. (Inayatullah, 2006.) Action research and action learning 

explain acting and learning by encountering real life problems (Ahokangas et al., 

2015).  Action learning engages leaders and teams in a structured way to reflection 

and action. People learn from experience as it develops creative thinking. Action 

learning is a very effective tool for change (Holman, Devane & Cady 2007, pp. 480–

482.) Action research facilitates the comprehension the process of change, 

development and learning (Eriksson & Kovalainen, 2008, p. 194).  

In action research knowledge is not something permanent and fixed, it is co-created 

by actors from different perspectives and context in a participatory learning process. 

This kind of research is not conducted to the sake of philosophical question but for 

learning and capacitating of the participants. As heuristic action research often seeks 

to transfer tacit knowledge into explicit, the theory is drawn from practice. (Ramos, 

2006.)  

This study also concerns the future. The action research method can be used to activate 

the prospective thinking (Moqaddamerad, Ahokangas, Matinmikko & Seppänen 

2017). Anticipatory action learning is suggested combining future studies and action 

research (Ramos, 2006). Similarly, Stevenson (2002) estimates that anticipatory action 

learning can be useful when creating the future. Anticipatory action learning is an 

interactive process where all the main perspectives are taken into account when 

choosing the participants. The thought is that the goals are not appointed from outside 

but selected and created throughout the process. (Stevenson, 2006.) 

The anticipatory action learning highlights the exploration of possible alternative 

futures. It seems complicated because our knowledge is limited. (Ahokangas et al., 

2015.) The participatory approach can be valuable when developing new ideas in 

visionary workshops (Moqaddamerad, Ahokangas, Matinmikko & Rohrbeck 2017). 

Anticipation enables future thinking. (Moqaddamerad et al., 2017). As this study is a 
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future oriented and attempts the creation of a new business model the anticipatory 

action learning method is chosen.  

4.2 The empirical context 

This research is part of Tekes funded Challenge Finland project called uO5G, an action 

research project focusing on researching the future 5G ecosystem from micro operator 

perspective. It is a consortium of the key stakeholders of the micro operator business 

ecosystem. Due to this, the empirical context chosen in this study is campus. The 

University Properties of Finland Ltd (Suomen yliopistokiinteistöt Oy, SYK) produces 

and leases customized premises cost effectively. Company’s goal is efficient property 

maintenance and management of the property portfolio, maintaining the value of their 

properties in the long term is important. SYK owns universities’ premises outside the 

Greater Helsinki region, total of 310 properties in 13 cities and rents them to the 

universities. According to Matinmikko et al. (2017), as a facility owner SYK’s role in 

developing and maintaining the indoor network and offering local services is crucial. 

SYK’s mission is to own and develop international campuses as part of vibrant 

university cities. Important values are to operate responsibly, help customers achieve 

success and create added value. According to SYK the key is to create the dynamic 

hubs of research, education, business and services. For an example of integration to 

create something new was in 2011 when the Lappeenranta University of Technology 

and Saimaa University of Applied Sciences started to operate on the same campus.  

SYK’s campuses are international multiuser environments where businesses work next 

to universities. Much has changed from 2010 when all SYK’s premises were rented 

out to universities, in 2016 already 2-3% of total revenue came from non-university 

customers. SYK expects the revenue to grow fivefold by 2020 and wants to develop 

services and cooperation with businesses to make campuses increasingly vibrant. SYK 

aims at lively campuses throughout the year and around the clock. SYK invests in 

designing and building flexible and adaptable premises in order to serve diverse 

tenants and users operating in the future campuses.    
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SYK is seeking to enhance digital solutions on its premises and to develop a new 

business model on how to bring digital platform services to the students, staff, 

companies and other campus users. A challenge for SYK is to solve how it could as a 

micro operator to control or administrate digital services from the campus perspective. 

4.3 Research design 

The goal of the study is to create and innovate new business models for the micro 

operator in the future, thus new knowledge is needed. The micro operator is estimated 

to be taking some part of the MNO’s role in the future 5G business environment. 

According to (Ahokangas et al., 2013) to understand how the changes in the mobile 

market can affect MNO’s three domains of change need to be taken into consideration 

regulatory, technology, and business. The study is aiming to take all these three 

domains into account. The campus as the empirical context affects as well to the 

regulation and needs to be taken into consideration.  

The empirical data to answer the research questions was collected in two separate 

parts. First, semi-structured interviews using themes are useful when studying ‘how’ 

questions and were chosen for the background interviews. (Eriksson & Kovalainen, 

2008, p. 82).  Four preliminary background interviews were conducted during June 

and July 2017 with the key players of the micro operator’s ecosystem actors who are 

part of the action research project focusing on researching the future 5G ecosystem 

from micro operator perspective. The online background interviews were conducted 

with the facility owner, the network infrastructure constructor, the network 

infrastructure vendor and the mobile network operator. The facility owner is central 

player in the campus use case. The regulator was not interviewed because the 

regulation is not determined. Thus, the regulator’s role can not be introduced. The aim 

of the interviews was to build background knowledge and preliminary identify 

possible business model opportunities in the campus that would be further discussed 

in the workshop.  

The second part of empirical data was collected by co-creation and an anticipatory 

action learning method in a workshop. The common concept, the development of a 

new business model for a micro operator, is enabled through a workshop with micro 
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operator driven business ecosystem actors with different points of view. The process 

to identify hidden connections and tensions can be enabled by a stakeholder workshop 

(Moqaddamerad et al., 2016). The data of the second part could not be gathered 

through interviews but the content was co-created in cooperation in the workshop.   

In order to gather the second part of the data a workshop was organized in September 

2017 at the University of Oulu. All the participants from the action research project 

focusing on researching the future 5G ecosystem from micro operator perspective were 

invited to the workshop. Finally, nine experts from the micro operator’s ecosystem 

with different business, technology and regulation views took part in the one-hour 

workshop. The participant presenting the regulator was involved in the beginning of 

the workshop over the Internet with a telecommunication application software but due 

to technical issues lost the connection and did not contribute to the workshop. The goal 

of the workshop was to identify the potential business model opportunities in the 

campus for a micro operator.  

The workshop began with identifying three categories for potential business 

opportunities in the campus together with all participants and labeling them with 

colors. Next, the participants were asked to individually to ponder and try to identify 

what kind of service needs there could be in the campus in the previously selected 

categories of research, education and property management and drafting them on 

colored Post-it notes. The participants identified almost 90 business opportunities. In 

the second part of the workshop, the Post-it notes were pasted on three separate flip 

charts. The participants were asked to present their ideas and innovations to the rest of 

the group. The participants described their ideas of what kind of services there could 

potentially be and what they understood as valuable in the future campus context. 

Some of the opportunities were overlapping as participants worked independently. 

After the workshop, all the identified service needs and business opportunities were 

gathered based on the group research, education or property management. In the 

research service entity there were 24 individual service needs in total. The education 

service entity had 40 service needs and the property management service entity had 22 

service needs. Every Post-it note was examined within the group in order to find 

similarities and overlapping between the individually identified service needs. The 
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service needs that recurred at least three times were selected from the nearly 90 

identified service needs. These reappearing service needs were categorized into 15 

separate service needs or identified business opportunities. Four of the reoccurring 

service needs were in the education service entity, six in the research service entity 

and five in the property management service entity, a total of 15 identified business 

opportunities. In the next chapter, the identified business opportunities are presented 

and analyzed using the theory framework built in the previous chapter. The 

perspectives used in the data analysis are the 4C perspective, coopetition perspective 

and the openness perspective.   

The reliability and validity are the most often used to measures of the quality of the 

research. Reliability refers to the capability to repeat the procedure and receive the 

same results. Validity measures how well the conclusions present the reality. (Eriksson 

& Kovalainen, 2008, p. 292.) However, reliability and validity are not applicable to 

foresight research. When analyzing the data and developing the future business 

models, the measures to assure the quality of the research used are probability based 

on trends, plausibility based on events that could occur in the future and preferability 

based on the future we would like to have. (Ahokangas et al., 2015.) As action research 

is full of choices, the quality in action research is dependent on researcher’s awareness 

of the choices he has made and understanding about the consequences of these choices. 

The choices and the research process as whole should be transparently explained. 

(Reason, 2006.) The results will be evaluated based on the probability, plausibility and 

preferability. 
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5 RESEARCH FINDINGS AND ANALYSIS 

The empirical data gathered from the background study through interviews and the 

workshop is presented and discussed from the 4C business model perspective, the 

coopetition business model perspective and the openness perspective.  

5.1 Background study through interviews 

The preliminary online interviews with the representatives from the facility owner, the 

network infrastructure constructor, the network infrastructure vendor and the mobile 

network operator brought four distinct perspectives to the discussion about future 

business opportunities in 5G environment in the campus context.  

5.1.1 Facility owner’s view 

The facility owner describes the current status of the campus and the facility owner 

itself. The facility owner is a recognized forefront player the real estate business. It 

invests in experiments, research and development and has a special understanding and 

positive attitude towards start-up culture which is not common in the real estate 

industry. The campus environment is potential for the start-up companies, due to the 

proximity of the university and the transdisciplinarity. The challenge for the facility 

owner is to develop the environment when the start-up tenants grow and start to 

demand more services from the environment. If the start-ups’ demands are not reached, 

the start-up companies might become competitors’ tenants. The threat is real as the 

competitors can provide functional up-to-date premises and processes compared with 

the facility owner’s dated and unexciting setting with long-term tenancy periods. 

According to the facility owner, the digitalization is seen as a fantastic opportunity. 

The aim is to build a business ecosystem through which the tenants can offer their 

services more effectively. The facility owner wants to offer as many services to its 

tenants and customers as it possibly can. One issue is to offer 5G connections to tenants 

instead of the current situation where every tenant builds its own WLAN-network. The 

facility owner is also working on issues concerning a map user interface and location 

for the indoor use. The existing global positioning system (GPS) does not function 
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well indoors. The facility owner sees that in order to offer wider selection of services 

based on navigation and push messages an indoor location system is needed. Other 

resources could be exploited and offered more efficiently with the indoor location 

system. Additional issues the facility owner is addressing are the digital solutions from 

the perspective of the efficiency of the use of energy and the use of the facilities, the 

service offering and discovery.  

The facility owner explains that there are intelligent buildings on the campuses where 

separate e.g. lighting, heating and ventilation systems are based on sensor information. 

However, these buildings and systems work in silos and thus do not communicate with 

each other. In addition, the information gathered by the sensors is not further exploited. 

The facility owner believes that the utilization rate and the volumetric efficiency of the 

facilities could be measured and the collected information could be exploited and 

possibly even connected to the booking system for further utilization. 

According to the facility owner, there are sensors also in the parking garages in the 

campuses. The information gathered from the parking spaces could be refined and 

exploited to offer parking supply services to answer the parking demand. Restaurant 

services are as well a potential business opportunity on the campus. The facility owner 

envisions a service that would know user’s dietary habits and preferences and this 

information would be utilized in the service. The service could be e.g. an application 

that helps the user to decide where to go for a lunch by showing the menus of different 

restaurants on the campus, the distance to these restaurants by walking minutes, the 

time user would be standing in line in minutes and the cost of the food. 

In the facility owner’s visions, the content is created through all kinds of sensors and 

it can be valuable. However, the raw data content should probably be refined. This 

refined data connected to various contexts can create business according to the facility 

owner. It enhances the rentability, the creation of new services, the attractiveness, 

customer satisfaction etc. However, this requires the building of a business ecosystem 

and to target e.g. the cleaning and heating to the rooms where they are needed. Another 

useful way to exploit the data would be to direct the service providers to where the 

users and potential customers are located in or direct the users to where the services 

are provided. It would be important for the facility owner to know campus users’ 
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mobility patterns, detect the prime marketplaces, possibly influence how and where 

people move without making them experience it negatively and create new potential 

marketplaces for companies.  

5.1.2 Network infrastructure constructor’s view 

The network infrastructure constructor is at present cooperating with mobile operators 

by offering functions that operators do not possess or their resources are scarce. 

Usually, these functions are related to the construction and maintaining of the 

networks. In the ecosystem, the network infrastructure constructor could offer the 

consultation, design, implementation and maintenance of the infrastructure. 

The network infrastructure constructor’s goal in the micro operator ecosystem is to 

find completely new service models, improving the competitiveness and subsequently 

growing the business. Primarily, the desire is to concentrate on technical services and 

not on the ownership of the infrastructure. However, the network infrastructure 

constructor has not wanted to set unconditional restrictions for acting in the ecosystem. 

Nevertheless, probably the most interesting part will be the development of services 

related to connectivity and content.  

The network infrastructure constructor estimates that one way to create new business 

possibilities for several industries could be when the infrastructure of the micro 

operator and the content produced with it would be available for as many players as 

possible. This could also enhance the efficiency in resource utilization. However, the 

challenge is to find the conditions to a profitable business. 

The network infrastructure constructor sees its own potential on the connection level 

and it could offer the services to the micro operator for the realization of connectivity. 

Some potential is seen also on the content level based on the data produced by the 

infrastructure. Currently, the traditional operators buy the designing of the network 

infrastructure, implementation and administration from the network infrastructure 

constructor. Similarly, a micro operator could purchase the know-how in the future. 

The network infrastructure constructor is also willing to enlarge its supply of services 

on the micro operator markets. It could operate as the only interface to the facility 
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owner and gather the services of multiple players. The network infrastructure 

constructor does not sort the targets by purpose of the use. The campus is seen as 

interesting operational environment as are the others.  

According to the network infrastructure constructor current markets could be increased 

with better tailor-made services. The connectivity can no longer be the crucial factor, 

instead the growth has to be founded on services based on the industry, location, 

environment, activities etc. New markets could be found by developing new business 

models. The network infrastructure constructor mentions that e.g. different XaaS-

models could open up interesting possibilities. The challenge here is to get models 

commercially rational for different players. 

The network infrastructure constructor sees that developing an extensive selection of 

services for the whole micro operator ecosystem also improves the network 

infrastructure constructor’s competitive position as it creates tremendously new 

possibilities if successful. The challenge in developing services is to take into 

consideration the needs of the micro operator and the needs of different fields of 

business so that they produce additional value.  

5.1.3 Network infrastructure vendor’s view 

According to the network infrastructure vendor offering connectivity is the base of 

everything. The content offered by the network infrastructure vendor and the MNO is 

data connected with the connectivity i.e. telecommunication data that is gathered from 

the users with the help of connectivity. Telecommunication data combined with the 

data coming from the local 5G services and applications is a resource that can be 

utilized and in addition new services can be innovated and built on top of it. An 

example of how to create new services and applications is to combine the 

telecommunication data from the MNO and the network infrastructure vendor with a 

campus restaurant or a lab. 

In 5G, positioning services will be available and a lot of information about the users. 

In the future, the connectivity can be offered as a service. The network infrastructure 

vendor could offer as a service the connectivity to the micro operator and on top of 
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that different content and context services as a service. Micro operators are seen as 

potential new customers or the network infrastructure vendor could act itself as a micro 

operator. (Campus is a quite hypothetical case for the network infrastructure vendor, a 

factory case with robot and assembly lines could order connectivity and different kinds 

of micro services.) 

The network infrastructure vendor sees network slicing as a big turning point in 5G 

enabling to offer to different services and customers different kind of network as a 

service. A neutral host operator can build one single network e.g. to a shopping mall 

and MNOs buy services from it. A facility owner could also build up a 5G network 

and sell wholesale services to MNOs. In this case, the customers would not be the 

facility owner’s customers as they would remain MNO’s customers. According to the 

network infrastructure vendor, it all depends how the micro operator is defined. 

According to the network infrastructure vendor new kinds of operators like a micro 

operator producing the connectivity as a service are possible in the future 5G networks 

especially in the use cases of a factory or a harbor. This is because when you own the 

private premises it is possible to choose only one operator. However, as a campus is a 

public place, to restrain any MNO’s presence on the campus is not allowed.  How to 

define the micro operator, does it buy and own the network or is it a virtual operator 

who buys the connectivity as a service e.g. from the network infrastructure vendor or 

MNO has not been defined. The network infrastructure vendor could see itself 

producing the micro operator services itself or produce them to the MNOs or as a 

service to micro operators who do not operate the network themselves or to virtual 

operators. 

The network infrastructure vendor sees regulation as a challenge and enabler. The 

industry is strongly regulated and standardized. The changes in the regulation could 

have very positive affects to the micro operator. The regulation for the over the top 

services working on top of the connectivity varies from the regulation for MNOs. Over 

the top services like Netflix can gather and use information from their users but MNOs 

can not. Challenge for MNOs is that even when the amount of connectivity increases 

their profit does not. Implementation of new enabling technologies, together with a 

scalable and adaptable network can improve the competitive position according to the 
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network infrastructure vendor. In addition, scale advantages and harmonization are 

vital.  

5.1.4 Mobile network operator’s view 

MNO is usually responsible for the connectivity and is skeptical if another player could 

manage to operate more cost-effective than MNO who has 30 years of experience in 

the field. MNO sees itself as the largest micro operator at the moment. Companies, 

who need indoor networks, approach MNO who can build WLAN-networks or mobile 

indoor networks for companies. However, MNO is interested in new ways to do micro 

operator business. MNO sees business opportunity in connecting the micro operator to 

the world outside the 5G network, offer network design, operation or maintenance 

services or act as a micro operator itself.  

MNO does not see its connectivity business to grow with 5G. The quality services 

produced in the campus are more interesting. MNO sees the campus as a development 

platform and could be interested in spreading the interesting content or context created 

in the campus in the MNO’s network. MNO is rather concentrating on creating new 

markets than enlarging the current markets.  

MNO sees campus, shopping centers, sports halls, ski resorts i.e. places where there 

are a lot of people in a small area, interesting and potential locations to build 5G 

networks. Campus is especially interesting as the development of new services is on a 

completely different level due to the fact that there are many innovating people and 

companies on the campus. 

MNO is interested in campus specific content e.g. the university’s lectures could be 

available only to the users of the local web. Micro-network could be one source of the 

big data that could describe users’ behavior and functions. Geographic information 

through micro-network could also be interesting service on campus, e.g. to locate your 

student friends. However, according to the MNO these services break into pieces and 

it is unclear if they possess any value at least for the MNO.  
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MNO is concerned about the interoperability between the indoor 5G network and the 

outdoor mobile network. Even bigger challenge is the mutual frequency interference 

that requires exclusion areas between different networks working in the same 

frequency. The solution according to MNO could be to define separate frequencies to 

the macro-networks and the micro-networks. Micro-networks could be higher when 

there would not be interference with the lower macro-network. There is a lot of 

capacity in the higher frequency and with this separation, it would be easier to limit 

the network e.g. inside the campus because it does not leave the building easily due to 

the higher frequency.  

5.1.5 A summary of the interviews 

Certain issues reoccurred in the online background interviews with the representatives 

of the facility owner, the network infrastructure constructor, the network infrastructure 

vendor and the mobile network operator. The facility owner highlights the collection 

and efficient utilization of the sensor data, tailor-made services and positioning 

services. The information content gathered from sensors could be exploited e.g. to 

maximize the utilization rate or in the efficient allocation of cleaning, heating etc. Once 

refined it can also enable the creation of marketplaces, improve the creation of new 

services, increase the attractiveness and customer satisfaction. 

According to the facility owner, an indoor positioning system contains a lot of 

potential. The currently used GPS does not recognize the floors and is inaccurate 

indoors. With the indoor positioning system, it would be possible to exploit the 

existing space and service resources and offer novel services.  

The mobile network operator estimates that campus specific content could be 

interesting. The location data could be received from micro-network of the campus. 

The micro-network could also be a development platform for services. MNO’s focus 

would be in creating new services.  

The network infrastructure constructor suggests that in order to create new business 

opportunities the infrastructure of the micro operator and the content produced should 

be available to all players. The connectivity is not seen as the determining factor when 
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growing the markets in the future instead of the potential lies in tailored services. 

Network infrastructure constructor estimates that the creation of comprehensive 

services to the whole micro operator ecosystem creates tremendously new possibilities 

when succeed.   

According to the network infrastructure vendor possible new services and applications 

could be innovated by combining data gathered from the users, from applications and 

from local services e.g. restaurants and labs. Scale advantage and harmonization are 

seen important. Location based services and network slicing are also seen promising 

options in the future. The current regulation is a challenge.  

From the 4C perspective, the content and context levels obtain most of the identified 

opportunities. All the interviewed players are interested in content services, especially 

in the campus specific content. Several potential sources of content are mentioned 

from the collection of the sensor data to the connectivity connected telecommunication 

data. It is believed that it would benefit several industries in the produced content was 

available for all ecosystem players.  

The ecosystem players find context services also interesting. The data gathered would 

be refined and connected to context to create business. Especially the location services 

are expected to become popular. The location information could come from micro-

network and different local services from restaurants to parking could be combined to 

tailored services. The creation of new marketplaces by observing the flows of people 

holds great potential. 

The connection level is seen as the starting point and the enabler of the other services. 

The facility owner is willing to build and offer the 5G connection to its tenants. The 

building of the network would be bought from another ecosystem player. In general, 

the connection is not expected to be the source of growth in the future. The changes in 

regulation could have some influence on this. Another facility owner’s goal is to get 

the systems working in silos connected and to cooperate. The commerce level services 

seem more abstract and difficult to identify at this stage.  
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Considering the coopetition-based business model perspective, creating new markets 

and efficiency in resource utilization stand out compared with improving the firms’ 

competitive position and increasing the size of the current markets. The efficient 

gathering and exploitation of sensor and location data is an example of how to enhance 

the allocation of resources. The attitude is clearly towards new markets in the expense 

of increasing the current markets. The new services will be developed in the micro-

network of the campus could become the development platform for services. New 

marketplaces on the campus will be created based on the users’ movements on the 

campus. 

5.2 The empirical data gathering in a workshop 

After backgrounding interviews, empirical data gathering continued at a workshop 

where the goal was to identify the potential business model opportunities in the campus 

for a micro operator. The empirical data gathered in the workshop is first presented 

and then discussed from the 4C business model perspective and coopetition-based 

business model perspective. Then the 4C and coopetition-based business models are 

combined and the data is arranged utilizing Figure 3. Finally, the results are discussed 

from the openness perspective. 

5.2.1 The business model opportunity identification 

The workshop participants recognized first three service entities for potential business 

opportunities research, education and property management. Then the participants 

identified almost 90 business opportunities which were grouped into fifteen business 

model opportunities that are shown in Table 1. The identified business opportunities 

are examined in three service entity types for potential business opportunities; 

education, research and property management.  
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Table 1. Identified business model opportunities by service entity types 

Education Research Property management 

Management of availability of 
people, places and things 

Protection and storing of 
confidential data 

Smart Campus 

Remote learning Remote/virtual participation 
Exploiting marketplaces and 
optimizing the use of premises  

Location and recognition Development  Tailored services 

Exploitation of AR/VR Data management Security 

 Use of robotics AR/VR 

 Human data  

In the education service entity type, the recognized business model opportunities are 

management of availability of people, places and things, remote learning, location and 

recognition and the exploitation of augmented reality (AR) / virtual reality (VR). The 

management of availability of people, places and things stands for management and 

access to local databases and services, like premises’ booking system. It can include 

e.g. the access to local databases or to campus services. Remote learning means 

exploiting the possibilities offered by secure remote connections. It can include remote 

interaction and participation in lectures, in exam or other learning events of home 

university or of other universities in Finland or abroad. Location and recognition 

opportunity represents exploiting the possibilities offered by location and 

identification services e.g. presence control, participant recognition or information 

regarding events. This is in line with the background interviews were the potential of 

location-based services were identified very important.  Exploitation of augmented 

reality (AR) / virtual reality (VR). AR/VR refers to the use of AR/VR locally on 

campus and in remote learning. AR/VR could be exploited in auditoriums and 

classrooms, AR/VR could be used in workshops and in teaching. There could be 

various AR/VR services e.g. virtual world avatar based earning sessions that require 

low latency.  

In the research service entity type, the potential business model opportunities are 

protection and storing of confidential data, remote/virtual participation, development, 

data management, use of robotics and human data. The protection and storing of 

confidential data could include e.g. the secure local storage of data or restricted labs 

for confidential research where data is not distributed outside. Remote/virtual 

participation stands for exploiting secure remote connections. In practice, it could be 
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e.g. remote participation in virtual research meetings and workshops or secure remote 

interaction in projects. Development refers to development of new services. In 

research development, the campus could be a platform for new service development 

or there could be a test group or prototyping at the campus. Data management means 

the exploitation and management of data. In the campus, this could be enforced with 

the maintenance and exploitation of research results and background data, big data 

services, the crowdsourcing of data, data networking access to research stakeholders 

or broadcasting research data for cloud computing. The use of robotics entails the use, 

development and management of autonomous devices. These devices can be 

autonomous vehicles, drones or robots that can be used to measurement and data 

gathering or artificial intelligence (AI) in research. The human data indicates the 

gathering data from people on the campus. It could be possible to gather human 

behavior data for research or make real life experiments on the premises with data 

collected through sensors.   

In the third, property management service entity type identified opportunities are 

Smart Campus, exploiting marketplaces and optimizing the use of premises, tailored 

services, security and AR/VR. Smart Campus implies efficient exploitation and 

management of sensor information. Smart Campus could possess opportunities within 

building automation integration with other systems and management e.g. of air 

conditioning, the temperature and lighting. Security and access to the premises and 

maintenance of the property health is seen potential. Campus has the potential even to 

be a future microgrid. Exploring and exploiting possible marketplaces, optimizing the 

use of premises and logistics includes the management and optimization of flows 

through location information and sensor information for people and things. Tailored 

services consist of tailored services to local users e.g. restaurant services and timed 

parking instructions. These are equivalent to what was emphasized in the preliminary 

interviews. Efficient collection and utilization of the sensor data was seen as a key to 

property management together with the tailored services and creation of marketplaces. 

Security refers to monitoring of property, staff and device safety including visible and 

invisible security. AR/VR means exploiting AR/VR in property management.  

The service entities of education and research are closely related and the opportunities 

are partly overlapping. This can be an advantage and services could be combined. 
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Property management differs in the nature compared with education and research but 

there are some points of resemblances.  

5.2.2 The 4C perspective to the business model opportunities 

Fifteen business model opportunities from the service entity types education, research 

and property management are examined from the 4C business model perspective. The 

order to depict the opportunities is content, context, commerce and connection. 

On the content level, the customers are offered access to content. The content can be 

collected, selected, compiled and contributed online. Many of the identified 

opportunities from the research service entity seem to fall into this level. The data 

management could be placed in this category. Exploitation and management of data is 

quite clearly part of the content layer. Similarly, the protection and storing of 

confidential data in research is part of the content category. It is a variation of the data 

management as it has the special requirement of confidentiality. The development of 

new services is building on top of the already existing information and the use, 

development and management of autonomous devices like drones and robots, the use 

of robotics is basically content service.  

From the property management service entity, the security referring to the visible and 

invisible property, staff and device safety. This is another way to collect and compile 

information online. The exploitation of AR/VR in property management is placed to 

content. It can be noted that none of the education opportunities were positioned to the 

content level. In the content business models, direct revenues from premium content 

are estimated to be more profitable than indirect revenues from online advertising.  

Integrating user-generated content or user-generated creativity e.g. to development, 

the use of robotics or exploitation of AR/VR business models would most likely create 

positive benefits. Interaction orientation would probably also be vital aspect. 

Second, the context level is observed. These business models are based in structuring 

the existent internet information. They want to help their customers to find the needed 

information faster and easier. The only research service entity opportunity in the 
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context category is human data. It can refer to gathering data from the people in the 

campus. The data collected could be behavior data or real-life experiments on the 

premises with data collected through the sensors. This offers many possibilities from 

the psychological, sociological and even from a medical point of view.  

Most of the education services are placed at the context level. The management and 

access to local databases and services could be a context service. Another interesting 

opportunity is the location and recognition. This opportunity exploits the possibilities 

offered by location and identification services. Remote learning, exploiting the 

possibilities offered by secure remote connections could be placed on a context level 

but it also offers opportunities at commerce level. 

Three opportunities from the property management service entity are identified as 

context level opportunities. Exploiting marketplaces and optimizing the use of 

premises and logistics includes the exploration of possible marketplaces before 

exploitation by observing the flows through location and sensor information for people 

and things. This is particularly interesting and potential opportunity to be explored. 

Smart Campus appears to be a prospective opportunity. It is based on the sensor 

information and efficient exploitation and management of this information. There are 

various of opportunities to automate and optimize e.g. ventilation, heating or lighting 

to save energy and environment. The environment aspect could also produce image 

and reputation benefits. The last identified property management opportunity is 

tailored service. In this opportunity, the location services and local offerings are 

combined to offer local users various services. An example could be a restaurant 

service that exploits the location information or a parking service that uses sensor 

information in the parking garages and the location information of the user and 

calculates a suitable likely available parking area for the vehicle. Tailored services 

could be explored related to the education or research. 

Traditionally, the revenues in the context business model have come from indirectly 

from online advertising. To most of the services targeting campus users from the 

selling point of view this is natural. With the others careful consideration on what kind 

of advertising is appropriate should be used. The additional benefits from social 
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networking and customization could be useful especially in tailored and location 

services.  

The next level is the commerce. Customarily, commerce has been presented as an 

electronic marketplace where buyers and sellers negotiate and fulfill online 

transactions. Remote/virtual participation in research service entity mentioned on the 

connection level offers opportunities also on the commerce level. On the commerce 

level the opportunities could be e.g. hosting virtual research meetings and workshops, 

or secure remote meetings in projects. 

Remote learning in education that was placed at context level. However, as it does not 

offer only the secure connection but exploits all the possible possibilities created by 

the presence of the secure connection like remote learning. A high quality remote 

interaction, access and participation to lectures, exams or other learning events of 

home university or other universities in Finland or abroad. There are similarities in the 

remote learning of education and the remote/virtual participation of research that could 

be exploited and scale advantages gained. 

The exploitation of AR/VR from education service entity is placed in this category. 

The idea is to use AR/VR or artificial intelligence (AI) locally on campus in education, 

virtual work avatar-based learning sessions, to use AR/VR in telepresence for distant 

learning or virtual workshops. The revenues at commerce level can come directly or 

indirectly. In both cases, the interaction orientation is indispensable. Customers expect 

around the clock service and that their feedback is taken into consideration. Similarly, 

the experience is expected to be personalized. 

The last examined level is the connection. The requirement basically is that it offers a 

connection to the online network. The remote/virtual participation from the research 

service entity illustrates the exploitation of secure remote connections. This 

opportunity could be classified in the connection category as it is offers a secure 

connection. However, the security aspect could refer also to the commerce layer and 

be offered as a commerce service.  
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The identified sub business models according to Wirtz et al. (2010) are an 

intraconnection business model founded on indirect revenues and an interconnection 

business model that receives direct revenues. Depending on who is the target group in 

this business model both of the models can be considered. Traditionally there has not 

been very much advertisement at the campus perhaps the intraconnection business 

model based on subscriptions would be found more acceptable than the 

interconnection model with online advertising.  

The Web 2.0 phenomenon factors presented in the Chapter 3 benefitting the value 

offering in the connection based business model would be social networking, 

customization and interaction orientation. The virtual word of mouth has only 

increased its importance since the Web 2.0. phenomenon factors were presented. In 

today’s application and service supply a service without customization and interaction 

orientation will not be compared favorably. 

At least one opportunity is identified at all levels. The opportunities are categorized 

based on the 4C typology in the Table 2. 

Table 2. Identified business opportunities from 4C perspective 

Connection Content Context Commerce 

Remote/virtual 
participation 

Data management Human data 
Remote/virtual 
participation 

 
Protection and storing 
of confidential data 

Management of 
availability of people, 
places and things 

Remote learning 

 Development 
Location and 
recognition 

Exploitation of AR/VR 

 Use of robotics Remote learning  

 Security 

Exploiting 
marketplaces and 
optimizing the use of 
premises 

 

 AR/VR Tailored services  

  Smart Campus  

The 4C perspective assists to decide how value will be created to the customers. Levels 

can be used simultaneously as combined business models. The content and context are 

evidently the most potential levels in this study. There are six business opportunities 
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identified in the content services and seven identified business opportunities in the 

context services. The research service entity has opportunities in all four categories 

whereas education and property management cover each only two categories out of 

four. However, the connection level is necessity for the other levels to exist. 

5.2.3 The coopetition perspective to the business model opportunities 

Considering the coopetitive business models presented in the theory part there are 

some potential coopetitive business models within the identified opportunities. Two of 

the four categories clearly stand out, the efficiency in resource utilization and creating 

new markets. However, opportunities are identified in each category. The first business 

model is based on the efficiency in resource utilization with five identified business 

model opportunities. The opportunity identified in the research service entity, the use 

of robotics, development and management of autonomous devices is linked to the 

management of availability. It aims to reduce costs with automation. In the education 

service entity, the management of availability of people, places and things including 

the access to local databases and services, could be an opportunity to enhance the use 

of the resources. These two opportunities from different fields could complete each 

other and the service supplied. 

The property management service entity has three potential business model 

opportunities to improve the use of resources. Tailored services aim to target 

customers in more customized way. This could be executed by exploiting information 

from location services or some kind of other user information. The Smart Campus is 

very interesting and potential business opportunity. The gathering and management of 

sensor information can produce huge amount of data that requires efficient exploitation 

but in turn can generate large savings if activities are accelerated. One futuristic vision 

is to see the future campus as a microgrid. Efficiency in resource utilization can also 

be seen as the objective enhancing the security and access to the premises. Sensor or 

location information with automation could be exploited in the security and 

maintenance of the property health.  

The drivers to enter coopetition are numerous. Earlier in Chapter 3 was identified that 

one of the reasons to enter coopetition in order to improve the use of resources could 
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be e.g. to acquire skills that the company does not possess but that are needed to 

enhance the use of the resources. The scale advantages are one solution to reduce costs. 

Besides the industry factors, here the motivators could be e.g. other ecosystem player’s 

technological capability, resource similarity and complementarity. As the partners are 

likely to have complementary and supplementary resources the goal, to produce more 

value together than an individual company could produce alone is possible to achieve.  

The second category is creating new markets with seven identified business model 

opportunities. Three research service entity opportunities are positioned to this 

category. Protection and storing of confidential data and restricted labs for confidential 

research offers a new market possibility in the 5G context. Remote/virtual participation 

refers to the exploitation of secure remote connections. This is also opportunity for a 

new market as there has not been possibility for secure remote participation before. 

Gathering human data is very interesting opportunity however, it does hold an ethical 

perspective on what kind of experiments can be executed on the premises and who can 

perform them. 

Three opportunities from education service entity are placed in this category, the 

remote learning, the exploitation of AR/VR and location and recognition. Similar to 

the research’s remote/virtual participation also remote learning uses the secure remote 

connections. New markets could be created around e.g. access or remote participation 

to lectures. Exploitation of AR/VR has potential uses on the campuses and in remote 

learning. Location and recognition encourage the ecosystem to explore and exploit the 

possibilities offered by location information and identification services. The 

opportunity in the property management service entity for the creation of new markets 

is exploiting marketplaces and optimizing the use of premises and logistics. By 

observing the flows of people with the help of sensor and location information it is 

possible to create new marketplaces. 

Earlier in Chapter 3, coopetition was stated to be especially useful with innovations in 

the high-tech industry where the R&C costs are often very high. This supports the 

finding that the creation of new markets seems to be the most potential coopetitive-

based business model. One motivator could be to speed up the R&D process but also 

the complementing resources boost the innovativeness.  
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The two other categories have three identified business opportunities in total. 

Development in research service entity is seen to improve the firms’ competitive 

position. The campus can be seen as ideal environment for the further development of 

the existing and for the creation of new services. The use of AR/VR in property 

management is also seen as an opportunity to improve the competitive position. The 

importance of increasing the size of the current markets does not seem to be appealing. 

The data management of the research service entity is the only one placed in this 

category. The exploitation and management of data has still some undiscovered 

potential related e.g. to the crowdsourcing of data, big data and AI services. The 

development of products is a motivator to enter in coopetition. Developing new 

products together reduces costs and risks.  

All the fifteen identified business opportunities are gathered in the Table 3 and 

organized from the coopetition-based business model perspective. Again, the research 

service entity is presented in all four categories. The property management service 

entity covers three and the education service entity two out of four categories.  

Table 3. Identified business opportunities in coopetition-based business model categories 

Efficiency in resource 
utilization 

Improving the firms’ 
competitive position 

Increasing the size of 
the current markets 

Creating new markets 
 

Use of robotics Development Data management 
Protection and storing 
of confidential data 

Management of 
availability of people, 
places and things 

VR/AR  
Remote/virtual 
participation 

Tailored services   Human data 

Smart Campus   Remote learning 

Security   Exploitation of AR/VR  

   
Location and 
recognition 

   

Exploiting 
marketplaces and 
optimizing the use of 
premises 
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5.2.4 Coopetition-based business models and 4C perspective  

After examining the three services entity types separately from the 4C and the 

coopetition perspectives, the business model opportunities are now positioned in the 

two-dimensional layered business model framework for a micro operator based on the 

service entity (See Figures 4-6). From the coopetition-based business model 

perspective, the local business model opportunities in the property management 

service entity seem to concentrate on efficiency in resource utilization with three 

identified opportunities. Improving the firms’ competitive position and creating new 

markets both have one opportunity, whereas none of the opportunities is places in the 

category of increasing the size of the current markets. From the 4C perspective, the 

most potential levels in the property management service entity are the context with 

three and the content with two identified opportunities (see Figure 4). 

 

Figure 4. Property management based business model opportunities for a micro operator 

Similarly, from the coopetition-based business model perspective the education 

service entity related business model opportunities seem to polarize to the efficiency 

in resource utilization with one identified opportunity and to creating new markets 

with four identified opportunities. From the 4C perspective the potential on education 

service entity associated local business model opportunities lie at context level with 

three and at commerce level with two identified opportunities. Remote learning 

opportunity is placed context and commerce services (see Figure 5). 

Efficiency in resource 
utilization

Improving the firms’ 
competitive position

Increasing the size of 
the current markets

Creating new markets

Commerce

Tailored services

Smart Campus

Content Security AR/VR

Connection

Exploiting marketplaces 
and optimizing the use of 
premises

Context
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Figure 5. Education based business model opportunities for a micro operator 

The business model opportunities connected to the research service entity varies 

slightly from the two previous service entities. From the coopetition-based business 

model perspective the research service entity related business model opportunities are 

evidently in creating new markets but from the 4C perspective the potential is equally 

clearly in content services. The remote/virtual participation opportunity is positioned 

in both connection and commerce service levels (see Figure 6). 

 

Figure 6. Research based business model opportunities for a micro operator 

Considering all three service entities as a whole (see Figure 7) from the coopetition-

based business model perspective the local business model opportunities seem to be 

more significant in the local efficiency in resource utilization and in creating new 

markets more than in the improving the firms’ competitive position and in increasing 

the size of the current markets. This can be especially seen on the context level. The 

context services are clearly divided into two parts. Management of availability of 

people places and things in the education service entity together with tailored services 

and Smart Campus in the property management service entity could increase the 

efficiency in resource utilization. Creating new markets also has a lot of potential in 

Efficiency in resource 
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Creating new markets

Remote learning
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Remote learning
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Connection
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Context
Management of 
availability of people, 
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Efficiency in resource 
utilization

Improving the firms’ 
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Increasing the size of 
the current markets

Creating new markets

Commerce Remote/virtual 
participation

Context Human data

Content Use of robotics Development Data management
Protection and storing of 
confidential data

Connection
Remote/virtual 
participation



78 

the context services. Identified opportunities are exploiting marketplaces and 

optimizing the use of premises in the property management service entity, remote 

learning and location and recognition in the education service entity and human data 

in the research service entity.  

 

Figure 7. Business model opportunities for a micro operator in the campus 

Content services differ from context services as there are some opportunities in every 

coopetition-based business model. The use of robotics in the research service entity 

and security in the property management service entity could improve the efficiency 

in resource utilization. Development in the research service entity and AR/VR in the 

property management service entity could be the services to improve the firms’ 

competitive position. Protection and storing of confidential data in the research service 

entity could create new markets where as data management in the research service 

entity could increase the size of the current markets. Content services could be scalable 

and possible be used elsewhere than in local services. Conceptualization, digitalization 

and modularization strengthen the business model scalability (Ahokangas & Atkova, 

2017). 
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Commerce services are clearly concentrated in creating new markets. In the education 

service entity, the exploitation of AR/VR together with research’s remote/virtual 

participation are seen as potential commerce services to create new markets. Remote 

learning in the education service entity that was previously mentioned in context 

services is also potential opportunity for new markets. Commerce services could be 

shared also outside the campus.  

The connectivity depends highly on the users. It can have multiple roles depending in 

the number and the type of users. Connectivity is likely to be different when the users 

are machines, devices or robots than when they are consumers.   

5.2.5 The level of openness of the business model 

The level of openness for the micro operator’s business model was discussed in 

Chapter 3. As the micro operator is assumed to be operating within its ecosystem the 

expectation was that some level of openness and coopetition would occur. From the 

openness perspective, three core services for the micro operator have been identified. 

They are research, education and property management service entities. Concerning 

each service entity individually, could they form a coherent whole or could they form 

service sets that may have various suppliers to various components.  

The identified opportunities in the education service entity are remote learning, 

management of availability of people, places and things, location and recognition and 

exploitation of AR/VR. A closed business model for the whole service entity may limit 

the potential development of the services. Remote learning and the exploitation of 

AR/VR are linked and the secure remote connections might restrict the open business 

model possibilities.  

The second service entity research includes opportunities of protection and storing of 

confidential data, data management, remote/virtual participation, development, use of 

robotics and human data. Many of the research service entity’s opportunities concern 

either gathering, managing or storing of data. They could be part of the same business 

model. Development and use of robotics would probably benefit from an open 

business model. 
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The property management service entity is considered as a whole including all the 

identified opportunities Smart Campus, exploiting marketplaces and optimizing the 

use of premises, tailored services, security and AR/VR. It could be difficult to offer all 

these services alone. Smart Campus could be executed as a closed business model as 

it offers information mainly to the facility owner. If the Smart Campus core includes 

the sensor and location information gathering, the other services exploiting the location 

and sensor information could be open to the ecosystem regardless of the service entity. 

Exploiting marketplaces and optimizing the use of premises, tailored services, security 

and AR/VR could be performed in an open or mixed business model as there are 

components that require special knowledge e.g. some expertise of security or AR/VR.  

All three service entities could also be considered as the core and extensions. If 

research is the core could the education and property management be its extensions. If 

education is the core, could research and property management serve as its extensions. 

In the third case, the property management is the core and research and education are 

the extensions. The first two options seem more applicable than the third. Especially 

the research as a core and education as an extension would fit as they are both 

university’s core functions. 

Examining the suggested on the opportunity level the task becomes more challenging. 

Research could possible act as a core with the content level based opportunities. 

However, it can be difficult to categories protection of confidential data and 

development in the same category as the other would benefit from openness and 

innovation and the other should most likely function in a closed source model. 

Restricting development and possible use of robotics outside the core and adding them 

to an open extension rest of the research service entity’s opportunities could function 

as a core. The same is when considered the education as a core. The further 

development on the opportunity level would require more information on the technical 

aspects and requirements of the opportunities.   

Even if not expected the property management service entity seems potential core 

source. It is a unity that is easier to grasp than research and education that are more 

abstract. The Smart Campus, exploiting marketplaces an optimizing the use of 

premises, tailored services AR/VR in property management and security. is only one 



81 

part of the property management service entity business model. Another question is 

should the business model be open core, open edge or completely open source. Many 

of the opportunities would benefit if they are developed together in the network in 

coopetition but clear decisions on who has the permission to control data and for what 

purpose needs to be taken into account.  

From the 4C perspective the open edge model could be where the connectivity is the 

closed core and the higher more developed 4C levels, extensions, are open. All the 

ecosystem players could run their own content, context and commerce services on top 

of the connection level. Most of the all fifteen opportunities are aiming at creating new 

markets. In order to achieve this openness should be embraced. Suggestions of core 

and extension positioning are presented in the Table 4. 

Table 4. Core and extension suggestions 

Core Extension Core Core Extension 

Protection and 
storing of 
confidential data 

Use of robotics Smart Campus Connection 
Content 
services  

Data management Development 

Exploiting 
marketplaces and 
optimizing the use 
of premises 

 
Context 
services 

Human data  Tailored services  
Commerce 
services  

Remote/virtual 
participation 

 
VR/AR in property 
management  

  

  Security   
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6 DISCUSSION AND CONCLUSIONS 

In this concluding chapter, the research findings are discussed and the research 

questions are answered. The theoretical and managerial implications are presented and 

the quality of the research is assessed. Finally, the limitations and suggestions for the 

future research are discussed. 

6.1 Answering the research questions 

The objective of this study was to discover how a micro operator could build a new 

business model in 5G technology environment. The 5G technology is expected to 

entirely change the rules of the field of business. The micro operator is a new potential 

player in these new business conditions. The first research question presented in the 

beginning of the study was: 

How to build a new business model for a micro operator operating in 5G technology 

environment in coopetition-based value creation and capture context? 

The study has found multiple possible ways to create a new business model. In this 

study, the research questions have been approached from three different perspectives, 

from the 4C business model perspective, the coopetition-based business model 

perspective and from the openness perspective.  

The coopetition is expected to occur within the micro operator’s ecosystem. As defined 

earlier, the coopetition is a relationship between two or more companies in horizontal 

or vertical relationship, simultaneously involved in cooperative and competitive 

interactions. The obvious drivers pushing the micro operator’s ecosystem towards 

coopetition are the emergence of 5G and the challenges and opportunities it offers to 

the companies, the external drivers.   

Three service entities were identified in the workshop for the campus use case. They 

are research, education and property management. The research is a university’s core 

function and as such was expected to be a base for a micro operator’s business model. 

From the coopetition-based business model and 4C business model perspectives there 
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are two segments in the research service entity that are clearly potential; the content 

level and the creation of new markets. The education is another core function of the 

university. From the coopetition-based business model and 4C business model 

perspectives there are potential on the context and commerce levels and in the 

efficiency in the resource utilization and creating new markets. Property management 

is not considered as university’s core function, it is more of a support function. From 

the coopetition-based business model and 4C business model perspectives the 

strongest potential on this service entity is in the context and content levels and in the 

efficient resource utilization.  

Some level of openness is expected as the micro operator is expected to operate in 

coopetition within the network. Ideal business models could be an open core or an 

open edge in certain situations even open source depending on the chosen core and the 

extensions. One option is that the whole service entity is considered as a core or 

extension or they can be comprised of various identified opportunities from different 

service entities. The 4C business model is another perspective to the openness 

discussion. An open edge business model could be created with the connectivity as a 

closed core and the content, context and commerce levels could be open extensions.  

The background study through interviews shows that the facility owner has 

acknowledged its weaknesses compared with its competitors and is willing to update 

the premises in order to attract new tenants. The digitalization offers great tools for 

this update. At the same time, it offers potential to widen the supply from mere 

premises offering to a broad service offering with the exploitation of the location and 

sensor information data. Coopetition within the micro operator’s ecosystem has the 

potential to enhance the facility owner’s competitive position compared with the 

competitors outside the ecosystem. However, based on the interviews and literature 

review the current regulation does not permit the implementation of a micro operator’s 

business models before major changes in the legislation. 

The second research question presented in the beginning of the study was: 

How could a micro operator build the business model in practice?  
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Most of the opportunities identified in the workshop are on the content and context 

levels and aiming to increased resource efficiency or to create new markets. The 

interviews support the findings from the workshop. The players are mostly interested 

in creating new markets with the innovative technology. They are especially interested 

in developing content and context services as the connection does not create additional 

income even if the volumes of the use of connection rise at least with the current 

legislation. Thus, the connection level is a not potential choice for the micro operator 

either.   

The strongest reason driving the micro operator towards a coopetition-based business 

model seems to be the aim to create new markets. The similar knowledge and resources 

of competitors can facilitate the innovation of new products and services. This is 

assumed to occur especially at the beginning of the innovation process. The 

participation in the workshop could also be considered as a proof of willingness to 

cooperate.  

One way to create a coopetition-based business model is to get the competitors to 

outsource a part of their online presence. If the micro operator e.g. develops an 

application with the knowledge to locate and identify campus users, it could offer it to 

the other ecosystem players with a commission, to be used in the competitors’ 

applications that exploit further the information produced by the micro operator’s 

application. This facilitates the micro operator’s ecosystem players as they do not have 

to develop the new technology themselves, but they can cooperate and deploy the 

already existing technology of the micro operator, with a fee of course. This is how 

the micro operator could benefit from the competitors’ value creation, that would not 

exist without the micro operator, by capturing a part of it. 

There are seven identified opportunities categorized in the creating new markets and 

each of them contains the potential to establish a successful business model. Along 

with the coopetition aspect comes the openness. If the ecosystem players work in 

coopetition, there must simultaneously be a high level of openness between the 

ecosystem players.  
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The second reason driving the micro operator towards the coopetition-based business 

model is very similar to the first one. The attempt is to increase the efficiency in 

resource utilization. In this business model, the aim is similar with the previous driver, 

to do more and better quality with fewer resources. Coopetition can be targeting e.g. 

to scale advantages. For example, with Smart Campus it could be realized by 

combining the sensor technology with a technology that can exploit the information or 

arrange it to a readable form. With tailored services, this could mean the combination 

of location and user information with an application of the restaurant services. Again, 

when there is coopetition a high level of openness is expected as well. 

Besides the local efficiency and the creation of the new markets, the business model 

seems to be especially potential in the content and context services. Most of the 

research service entity’s opportunities are on the content level. They could be scalable 

to other locations as well. That could be the core of research services entity’s 4C 

business model. The education and property management service entities concentrate 

on the context level and this could be the core of their 4C business models.  

In the case that the whole service entity is considered as a core, the research and 

education are proposed because they are the core functions of the university. The 

research service entity could possibly operate as a core with the content level based 

opportunities. However, it can be difficult to categorize the protection of confidential 

data and development in the same category as the other would benefit from openness 

and innovation and the other should most likely function in a closed source model. 

Restricting the development and possibly the use of robotics outside the core program 

and adding them to an open extension, the rest of the research service entity’s 

opportunities could function as a core. In this situation, some of the education 

opportunities could be added to the extension.  

Alternatively, the education could be considered as the core itself. Compared with the 

research, its opportunities are generally higher on the 4C levels and thus education 

could perhaps be more exploitable as an extension to the research core. Yet another 

option is that the business model would be comprised of various identified 

opportunities from different service entities. The use, development and management 

of autonomous devices for example could be developed into a profitable business 
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model. Nevertheless, on the opportunity level, based on the given information, it is 

very difficult to estimate the profitable combinations of fifteen identified 

opportunities. The further development of a business model of this kind would require 

more information and knowledge about the technical aspects of the opportunities and 

their compatibilities.  

Despite the preferences of research and education as the core of the business model, 

considering the competitive position of the facility owner also the property 

management service entity needs to be considered as a core function of its own. 

Developing desirable and addicting 5G environments could lift the facility owner from 

the trap where it now feels to be in with its low-rent premises with a low utilization 

rate.  

The property management service entity’s opportunities are on the content and context 

levels. It includes financial benefits, image and reputation benefits with great service 

opportunities and tools for tenants. Smart Campus opportunity is certainly a topical 

issue that should be considered from the environmental and public image perspectives 

in addition to the economic aspects. It can potentially create financial benefits with 

less energy spent but the image benefits can also be valuable. The vision of becoming 

a future microgrid is something to be considered. Yet, Smart Campus is only one part 

of the property management service entity business model. The security and 

exploitation of AR/VR in property management could be also a part of the Smart 

Campus business model.  

The tenant service part of this business model would be the tailored services. The 

efficient exploitation of the sensor and location information is essential. The location 

services and the local offerings are combined to offer the local users diverse services 

from restaurant and hairdresser services to banking services. However, the question 

who would be allowed to have permission to this data and for what purpose, should be 

carefully considered. In any case, this kind of tool that offers customers on campus 

tailored services would be a great advantage to be offered for the future tenants.  

For the facility owner to identify and potentially to re-price its premises, it needs to 

spend some resources on the efficient exploration, exploitation and management of the 
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sensor and location information i.e. movement flows on the campus. This is in order 

to identify the potential new marketplaces and thus optimizing the use of premises. 

The same method can be used to enhance the logistics. 

The business model opportunities gathered from the workshop are in line with the 

background interviews that highlighted the collection and efficient utilization of the 

sensor data, tailor-made services, positioning services that are a part of the property 

management service entity opportunities identified in the workshop.  

Traditionally, the revenues in the content business model have been direct revenues 

from premium content. On the contrary, in the context business model indirectly 

revenues from online advertising are common. From the openness and revenue point 

of view the facility owner needs to consider will there be other proprietary sources 

besides the connection that is perhaps included in the rent. Many of the opportunities 

would benefit from the openness and the innovativeness it enhances. Thus, the 

property management service entity business model is proposed to be an open edge 

source model.  

6.2 Theoretical implications 

The study aims to contribute to the academic literature related to the coopetitive 

business models of micro operators. The goal was to build a business model for a new 

actor, the micro operator. The micro operator is a novel concept and the number of 

studies conducted on the micro operator’s business models is limited. The research is 

considered relevant and topical.  

This study complements the scarce micro operator research of coopetitive business 

models (Ahokangas et al., 2016; Ahokangas et al., 2017b; Matinmikko et al., 2017) 

and the revenue streams of a campus micro operator driven ecosystem (Ahokangas et 

al., 2017a). Especially, the study manages to deepen the understanding about the micro 

operator’s business model building on the campus context. The study was able to 

present the special features of coopetition and business model theories proficiently and 

to formulate business model suggestions to be tested. 
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Currently researchers in competition and cooperation research streams are interested 

in the value creation and value capture. Companies engaging in coopetition and 

combining their resources with their competitors aim to create and capture more value 

than they would produce alone. The study examines this role of the coopetition as a 

part of the business model. Companies in coopetition can create value that they could 

not have created on their own. They can also capture their share of the created value. 

This study has depicted the additional value coopetition can bring to the business 

model research. This value is new and it would not exist without coopetition. The 

presented examples show that involving coopetition in firm’s business model can be a 

valuable strategy. In addition, this study has also demonstrated examples of how 

coopetition can actually be a part of an individual company’s business model. Thus, 

the study strengthens the earlier research that coopetition can be beneficial as a part of 

the individual company’s business model. The study has also promoted the defining 

of the term ‘coopetition’, a response to the demands of the earlier literature.  

The study contributes also to the research of the drivers for coopetition. In the previous 

research, the creation of the new markets, efficiency in resource utilization, improving 

the firms’ competitive position and increasing the size of the current markets have 

been presented as the generic drivers of coopetition-based business models. The results 

of the study indicate that the first two of these four drivers, the creation of the new 

markets and the efficiency in resource utilization are indeed important motivators for 

coopetition. The creation of new markets is strongly related to innovation and 

coopetition advances it. The efficiency in resource utilization can be increased with 

scale advantages enabled by coopetition. However, for two latter drivers, improving 

the firm’s competitive position and increasing the size of the current markets, some 

support for these motivation factors was found but it is much weaker. Based on this 

study the main drivers for coopetition in a high technology ecosystem are the creation 

of the new markets and the efficiency in resource utilization. 

The study examined the potential openness of the business model. Since the micro 

operator operates in the ecosystem some level of openness is expected of the business 

model. The suggested business models are open source, open core and open edge 

where the core or extensions can be open or closed. Opening part of the business model 
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for the ecosystem partners can enhance the innovation and value creation. The 

openness theory was useful in the building of potential business models.  

The earlier research has placed the 4C business model typology levels in a specific 

order with an assumption that the lower levels must be in use in order to rise to the 

next level. This study supports the order perspective, as based on the results the 

connectivity is understood as the foundation and basic requirement for the other levels. 

Connectivity services could be placed as the closed core and content, context and 

commerce services could be the open extensions. The most potential was found on the 

content and context services.  

6.3 Managerial implications 

The results of the study are valuable also for practitioners’ purposes. Coopetition offers 

a new point of view to the value creation and capture practice of companies. 

Coopetition can be a very beneficial strategy tool in the high-technology industry 

(Gnyawali & Park, 2011). Gnyawali and Park (2009) stress, that this particularly 

involves the SMEs in high-technology industries.  

However, managers should be aware that according to Bengtsson and Kock (2000) 

due to the complexity of the coopetition relationship, combining the hostile and 

friendly activities, an individual worker within the company can only act according to 

one of the logics. To the management it would be challenging to decide which of these 

two strategies it would prefer. Fortunately, in the company level to execute 

simultaneously competition and cooperation is not a problem if these two logics of 

interaction are adequately separated. Organization’s subunits can participate in both 

competition and cooperation at the same time (Walley, 2007). It is important to place 

competition and cooperation on their own continua instead of the traditional one 

continuum description in order to understand that both of them can change regardless 

of the other. 

Coopetition can be demanding for the managers as they need to manage the conflicts 

arising from the different goals and interests between the companies engaged in 
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coopetition (Gnyawali & Park, 2009). It could be said that the managers need a 

coopetition mindset.  

The core contribution of the study is that there is a lot of context specific potential for 

coopetitive based business models. The workshop proved to be a very productive way 

to innovate context specific business opportunities. The study suggests several 

alternative business models that could be evaluated and taken into use in campuses. 

Thus, the results of the study can be utilized in the practice. The managers could also 

make use of the research design and carry out similar workshops with the anticipatory 

action learning approach in order to get results in their specific vertical requirements. 

The results of the study suggest that there are several reasons driving companies 

towards coopetition. For the managers it is important to recognize and understand the 

potential coopetition can offer their companies, to identify the opportunities and at 

least to consider exploiting them. The main reason driving the companies towards a 

coopetition-based business model in this study appears to be the aim to create new 

markets. The results of the study also illustrate the substantial business model 

opportunity potential the content and context service levels possess. These are the 

levels the new markets will be created. 

6.4 Assessment of the quality of the research and limitations 

This study of the development of a business model for a micro operator in campus has 

been conducted and opened up comprehensively. The theoretical framework is based 

on extensive academic literature. Nevertheless, it is acknowledged that it is impossible 

to go through all related source material. The research methodology and design are 

selected to make the most of the research.  

Traditionally, the reliability and validity are stressed as important measurements of the 

quality of the research. Reliability is concerned with repeatability, the consistency of 

the results. Validity can be divided into internal and external validity. The internal 

validity refers to the indicators of a construct. That the measurements actually provide 

relevant and correct information. The external validity refers to the degree the results 

of the study can be generalized. (Wilson, 2010, pp. 116–121.) Due to the nature of this 
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study, the future-oriented anticipatory action learning approach, the reliability and 

validity are not applicable, there are no facts about the future. It is difficult to estimate 

if the results would have been similar if the workshop participants would have been 

changed. It is also unfeasible to estimate how the results would look like if the 

workshop was repeated.  

Like presented in the methodology chapter the appropriate measures for future-

oriented research are the probability based on trends, the plausibility based on events 

that could occur in the future and the preferability based on the future we would like 

to have. (Ahokangas et al., 2015.) These measurements are taken into consideration 

when designing the study in order to increase the quality of the study.  

The suggested potential business models for the micro operator are estimated to be 

probable, plausible and preferable based on the business trends, the events that could 

be seen taking place in the future and as a desired choice. It is not possible to evaluate 

if the business models are good or bad because the measurements are based on personal 

values.  

Another procedure to increase the quality of the research is to transparently explain 

the choices and the research process as a whole (Reason, 2006). Checkland and 

Holwell (1998) refer to recoverability as a measure to enhance the validity of the 

research. The recoverable research process allows the reader to recover and follow the 

research content and estimate the decisions made by the researcher during the research 

process. The recoverability could aid in justifying the generalization and transferability 

of the research results. To meet the recoverability and the transparency requirements, 

the whole research process, materials created in the workshop and the following 

classification and analysis have been depicted thoroughly in this study.  

A challenge that needs to be taken into account is to ensure that all participants can 

express their thoughts not only those who are the most active and experienced 

(Stevenson, 2002). To ensure everyone’s participation in the workshop all the 

participants were asked to work on their own and write their ideas on Post-it notes 

before the conversation.  The selection of participants is a crucial decision in order to 

have a balance in the representation and make informed decisions. It is important to 
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encourage participants to alternative thinking and avoid groupthink. (Stevenson, 

2006).  

Other limitation of the study is that the representative of the regulator could not 

participate in the workshop. This may have limited the identified business 

opportunities. Altogether the results of the study can be transferred to other similar 

locations e.g. to all the campuses in the facility owner’s possession. 

6.5 Suggestions for further research  

The outcomes of this study inspire to deepen the understanding about the coopetition-

based business model phenomenon and conduct studies on how it has benefitted other 

companies. However, there are some issues to consider in the future research. As both, 

the coopetition and the business model studies have received criticism regarding to the 

lack of defining the phenomena. Bengtsson and Raza-Ullah (2016) even challenge the 

invention of the term ‘coopetition’ if it cannot be separated e.g. from a horizontal 

alliance. In the forthcoming studies, the concepts should be clearly defined as in this 

study.  

The novelty of the study is the goal to build a new business model for a micro operator 

in the campus case. The micro operator is still a new actor and it has not been studied 

enough. In the scarce literature of the micro operator, several different operating 

contexts have been suggested from hospitals to factories. This study aims to take the 

first step in the long list of studies to come in the field on the micro operator’s business 

models.  

It would be interesting to study the level of coopetition in the micro operator’s 

ecosystem. In this study, the coopetition was assumed to prevail before the micro 

operator agent is chosen and after the choice. Thus, new research is needed in order to 

figure out is the assumption of coopetition valid and how does it change in the course 

of time.  
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