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  Abstract 

Purpose: The fifth generation of mobile network technologies (5G) is expected to disrupt 

the mobile communications business ecosystem within several industrial verticals and open the 

market for new entrants. The local micro operator (uO) concept as new entrant into 5G business 

ecosystem is a disruptive innovation to boost local service delivery in indoor/small cell 5G 

environment. In this paper the authors focus on the Factory of the Future (FoF) sector as 

indoor/small cell 5G environment, where a large amount of machine type communication 

occurs. The purpose of this paper is to discover emerging business opportunities as alternative 

value configurations for uOs based on needs and resources of FoF. 

Design/methodology/approach: In this paper, the authors employ literature review and 

qualitative case study methodology. The authors provide an overview on the local 5G operator 

(uO) driven business ecosystem in search of alternative value configurations within the FoF 

context.  

Findings: The findings suggest that the main needs and resources of FoF are related to the 

Content layer of 4C-Internet Business models (IBMs). Moreover, Product Business, 

Component Business, Platform Business and Supplementary Business are identified as 

alternative value configuration for uOs within FoF context. The results indicate that a uO is 

able to undertake its duties in much more flexible ways than proposed distinct value creation 

means. Last but not least, the extended Resource configuration Framework is developed in 

which 4C- IBMs are included into model as well. 

Originality/value: There is only confined knowledge and very little earlier empirical studies 

in this field. The present study fills this gap with proposing practically applicable value 

configurations for 5G uOs within FoF context.  

Keywords: 5G, micro operator, business opportunities, value configuration, Factory of the 

future 
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1   Introduction 

The integration of information and communication technologies into manufacturing has result 

in the fourth industrial revolution known as Industry 4.0 (I 4.0) which has become the name of 

recent trend in automation and data exchange in manufacturing technologies. The Industry 4.0 

Working Group of High-Tech Strategy 2020 for Germany indicates three key components for 

I4.0 including IoT, Cyber-Physical Systems (CPS) and Smart future Factories which have been 

defined “as a factory that context-aware assists people and machines in execution of their tasks” 

(Hermann, et al., 2016, p. 3929). CPS is ‘networks of microcomputers, sensors and actuators 

that can be embedded in materials, devices or machines and are connected through the internet 

(Burmeister, et al., 2016, p. 126) and are in interaction with each other to reach common goals. 

Considerable advancement in technologies like sensors and data acquisition systems in one 

hand and competitive nature of nowadays businesses on the other hand, force the factories to 

implement high-tech methodologies and move toward smart factories (Lee, et al., 2015). 

Accordingly, smart future factories heavily depend on reliable communication and secure data 

exchange through advanced telecommunication technologies. 

The fifth generation of mobile network technologies as a game changer (European 

Commission, 2016)  is expected to revolutionize industries by meeting the massive and ultra-

reliable requirements of machine type communication within vertical industries (Pujol, et al., 

2016). Interconnectedness provided by new internet-based technologies, results in the creation 

of new business ecosystems (Gossain & Kandiah, 1998) and cause the gradual birth of a new 

business and the death of old ones (Power & Jerjian, 2001). In other words, value is created and 

captured differently, and alternative value configurations would emerge within connected 

business ecosystems. 

Accordingly, the 5G network infrastructure as key asset to support societal transformation 

will pave the way for new business opportunities providing instantaneous in high level of 

guaranteed quality of service (QoS) and cost levels appropriate for meeting customers’ 

expectations. 5G is expected to revolutionize industries and disrupt the mobile communications 

business ecosystem (Yrjölä, et al., 2018), and open the market for new entrants by extenuate 

the entrance barriers to compete with domain players in telecommunication business ecosystem 

(Matinmikko, et al., 2017b). A sharing economy approach is entering to the mobile business 

ecosystem, changing the type and arrangement of relations between stakeholders in mobile 

business ecosystem, as noted by Matinmikko et al. (2017a).  

The concept of Micro Operators (uOs) introduced as one of new entrants into 5G 

telecommunication market aims to boost local service delivery (Matinmikko, et al., 2017a). The 

uO is a disruptive innovation introduced as complementary for MNOs in indoor/small cell 5G 

environment to allow different stakeholders to establish their own local 5G networks 



3 

 

 

(Ahokangas et al., 2016a). The present paper builds on initial definition of ‘uO’ as “an entity 

that combines connectivity with specific content services in spatially confined domains and 

dependent on appropriate spectrum resources” (Ahokangas, et al., 2016a, p. 143). As mentioned 

earlier, FoF with a large amount of machine type communication requirements would has 

considerable opportunities for uOs to “offer connectivity and content specific services in 

spatially confined domains” (Ahokangas, et al., 2016a). 

Since the successful enterprise implementations are not just because of technology 

innovation, but rather come from intelligently coordinated innovation of products, services and 

Business Models (BM) (Berthelsen, 2015, p. 3), the vital role of BM has to be taken into 

consideration. The BM indicates how value can be created and captured by the combination of 

players’ needs and available resources within business ecosystem. Digitization has changed the 

ways of exploring and exploiting of business opportunities and value creation by expanding the 

scope of resources and needs that a firm could utilizes and addresses, respectively (Amit & 

Han, 2017). The 4C Typology of Internet BMs proposed by Wirtz, et al. (2010) can be used to 

easier and structured analyze of Internet-based BMs within business ecosystem to classify 

business opportunities and identify that how and in what extent value is created and captured 

by BMs in internet era. This model consists of four basic types of prototypical Internet-based 

BMs known as 4C (Content, Commerce, Context and Connection) BMs with diverse value 

propositions within value network. 

According to Casey, et al. (2010), a value network consists of interlinked business actors and 

their relationship and technical components. Alternative business model prototypes proposed 

by Amit and Han (2017) describe the arrangement and establishment of relationships among 

business parties based on novel connections of resources and needs of parties within business 

ecosystem.  

Building on the above discussion, a practical challenge in 5G business ecosystem will 

inevitably be how the new entrants like 5G uO could propose value though alternative 

arrangement of activities and resources within spatially confined domains such as the FoF. Few 

researches have addressed the question of potential business opportunities for uOs in 

indoor/small cell context (Yrjölä, et al., 2018; Matinmikko, et al., 2017a; Ahokangas, et al., 

2016a), but no one to the best of our knowledge has studied the emerging business opportunities 

as alternative value configurations for uOs within particular context of FoF and this specific 

area has been overlooked. 

Our knowledge of emerging business opportunities for uOs within industrial vertical is 

largely based on very limited data. With this in mind, we try to shed new light on this particular 

area and explicate the emerging business opportunities for uO in FoF context. We initiate this 

research identifying utilizable resources and addressable needs within main processes of FOF. 

Then, identified resources and needs will be categorized based on 4C layers of Internet BM 
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throughout the research (see figure 1) to facilitate organization of different types of possible 

business opportunities within context. 

Figure 1. FOF resources and needs based on 4C IBMs 

We believe that based on various arrangements of resources and needs, alternative value 

configurations as business opportunities will emerge that can be undertaken by uO in the factory 

context. Therefore, the research question of this paper is as follows: What alternative value 

configurations could emerge for 5G uOs in factory of future context? 

The supportive sub-questions have been developed below to answer main research question: 

What are the main resources and needs of connection, content, context and commerce layers 

among main manufacturing processes in factory context? What are potential business 

opportunities for uO coming from various combinations of resources and needs in factory context 

and which roles uO can take in FoF value network? 

The rest of the paper is organized as follows: Section 2 gives a brief overview of contextual 

setting of the study including 5G, I4.0, uO and FoF use cases. Theoretical background is 

discussed in section 3. The fourth section presents the research design and data collection and 

analyzing method which followed by data analyses and findings in section 5. Finally, some 

conclusions are drawn in section 6. 

2 Context of the research 

2.1 Emerging local operators within fifth generation telecommunications  

Over the last few years, new generation of mobile network technologies known as 5G became 

a pertinent topic for academic discussion and industry attention. The 5G network as a game 

changer (European Commission, 2016), by serving a huge number of devices in lower cost and 

consumption is able to realize a truly global IoT (Palattella, et al., 2016) and enables 4th 

generation of industrial revolution (I4.0) which will affect multiple sectors (5G-PPP, 2016, p. 

3). The current telecommunication market is monopolized by a small number of Mobile 

Network Operators (MNO) that deploy communication infrastructure (2G, 3G, 4G). Dominant 

traditional MNOs offer services to masses through longtime licensed and expensive 

infrastructure while a large amount of mobile traffic demand, which is mostly generated from 

indoors, calls for agile changes in their business models (Yrjölä, et al., 2018). With the advent 

of 5G and growing digitalization, considerable shift toward more innovative ways of doing 
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business became necessary and combination of IoT and 5G will result in massive business shift 

in 5G ecosystem (Palattella, et al., 2016).  

The concept of digital business ecosystem refers to socio-economic development catalyzed 

by information and communications technologies, which supports its actors to co-evolve in 

collaborative and competitive environment (Pilinkiene & Maciulis, 2014). The traditional 

wireless communication business ecosystem will dramatically alter, and the market will open 

for new entrants by extenuate the entrance barriers to compete with domain players in 

telecommunication ecosystem (Matinmikko, et al., 2017b).  

A new phenomenon emerging through 5G development is called ‘Micro Operator’(uO) 

which could be consider as a new entrant in telecommunication ecosystem. It is necessary here 

to clarify exactly what is meant by uO. Novel concept of uO introduced by Ahokangas et al. 

(2016a) aims to complement the dominant traditional MNOs in local indoor/small cell 5G 

environments. This study builds on initial definition of ‘uO’ concept as “an entity that combines 

connectivity with specific content services in spatially confined domains and dependent on 

appropriate spectrum resources” (p. 143). The concept of uO known as disruptive innovations, 

cost efficient, fast deployable, and resilience is able to provide hosted local connectivity and 

locally tailored content.  Its main options introduced as mobile connectivity with local specific 

services dependent on appropriate available spectrum resources (p. 143) and as booster of local 

service delivery by offering context related services and several business opportunities 

identified for the uO mobile communication network. (Matinmikko, et al., 2017a). 

 The uO is able to work independently or as a neutral host or hybrid of them between MNOs 

and local indoor areas (e.g. factory). Vertical, Horizontal and Oblique business models are 

presented as alternative generic options for uOs to address emerging opportunities within 

ecosystem (Ahokangas, et al., 2019). 

The uOs can have their own infrastructure, which let them to serve their specific local 

customers in high quality through collaboration with its stakeholders in mobile communication 

ecosystem (Matinmikko, et al., 2017a). In the most related investigation focused on potential 

domains for emerging uOs within indoors/small cell 5G environment, Ahokangas et al. (2016a) 

identified ‘public’, ‘commercial’ and ‘industrial’ segments. They proposed that within 

industrial domain, uOs do not serve a big number of human end-users, while numerous 

machines, devices and sensors needed to connect (M2M) and accurate positioning is a key 

requirement in industrial context. Therefore, a factory could be a potential local indoor place 

that I4.0 empowered by 5G can reform it into FoF. Next the concept of I4.0 as ground for FoF 

is discussed. In this study, the case company is enabled by such technical rudiments, which is 

assumed to be provided by service and infrastructure providers within ecosystem.  
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2.2 Factory of Future as specific research context 

The concept of Industry 4.0 refers to fourth industrial revolution based on applying IoT based 

manufacturing which has become the name of recent trend of automation and data exchange in 

manufacturing technologies.  

There is a growing trend toward studying I4.0 by worldwide particularly Europe scientists 

which raise different description about components of I4.0 in recent years. Four emerging 

technology trends categorized as Mobility, Sensorization, Security and Wireless will empower 

industry 4.0 and smart factories (Frost & Sullivan, 2015, p. 10). The concept of Industry 4.0 is 

revived in 2011 and is relatively young research field. Burmeister et al. (2016) suggest that I4.0 

will be a main driver for the implementation of BM Innovation activities in industry and future 

investigations could be concerning how I4.0 transform the BM of organizations that apply Cyber 

Physical System as noted by Muller-Seitz, et al. (2016). 

5G network infrastructure is a key asset to support societal transformation and will play an 

important role in I4.0 revolution and will affect multiple sectors (5G-PPP, 2016, p. 3). The most 

important digital innovative use cases of 5G in Europe have been granularly identified as: 

Factories of the Future, Automotive, Health, Energy and Media and Entertainment. It seems 

clearly that 5G network is decisive factor in future factories due to its “real time and large traffic 

volume capabilities” (5G-PPP, 2016, p. 4). There is increasing scientific evidences that FOF 

will be different in various aspect in compare with traditional ones. Today factories have faced 

fast growing market demands, which necessitate agile and flexible responses from factory side, 

which requires fundamental changes in whole manufacturing process (industrial revolution). 

Likewise, considerable advancement in technologies such as sensors and data acquisition 

systems in one hand and competitive nature of nowadays businesses on the other hand, force the 

factories to implement high-tech methodologies and move toward smart factories of future (Lee, 

et al., 2015). Combination of ‘virtual’ and ‘real’ that give a complete view on value chain, 

allows factories to product more efficiently, and reach to greater outputs by minimum resource 

consumption (IEC, 2015). 

Where the CPSs work with each other interactively and cooperate, a large amount of valuable 

data manufacture in real time. This data creates value for factory and if it processes, combines, 

manages and utilizes in the most proper way, it would reduce fictions and increase the agility 

of FoF. Digitization bring about novel resources and data flow and processed information play 

a decisive role in FoF that has to manage to utilize in right time and place. 

In the 5G PPP (2016), five use case families are introduced as future manufacturing; first one 

is ‘Time critical process optimization inside factory’ which increases efficiency, workers 

satisfaction, safety and security in compare with traditional one. Second, is ‘Non time critical 

in factory’ that increases efficiency, flexibility and eco-sustainability and minimize stock levels. 
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Third, is ‘Remote Control’, which increases quality of production and processes.  Fourth, is 

‘Intra/Inter Enterprise Communication’ which increases time and cost efficiency and last one 

is ‘Connected Goods’ which increases sale of new product and services and improve design of 

products and processes. Considering the current evolution of technologies, the first and last use 

cases introduce the most novel challenges with respect to the seamless wireless integration. 

Shrouf, et al. (2014) in their proposed ‘reference architecture for IoT-based smart factory in 

industry 4.0’ indicating cloud computing big data within FoF will improve manufacturing 

processes and result in value creation and profound opportunities for factory and add value 

based on collected data. 

Therefore, the Factory of the Future (FoF) as one of the most important digital innovative use 

cases of 5G in Europe (5G-PPP, 2016) would have a large amount of machine type 

communication requirements. As already mentioned, successful implementation of 5G could 

support such substantial transformation, which entails identifying and anticipating key vertical 

sectors’ requirements and relevant trends respectively and then mapping them into 5G design 

as mentioned in 5G-PPP (2016). Since there are similarities between abovementioned uO 

capabilities with FoF requirements (e.g. resilience and cost efficient), this study considers the 

novel concept of uO embedded in FoF context. Therefore, a factory could be a potential local 

indoor place that I4.0 empowered by 5G can reform it into FoF. Then, taking into account the 

digitally enabled FoF, the processes that add value for factory through created data within 

manufacturing processes will change which will reshape the ways of doing business as well. 

Therefore, uOs could benefit from such potential opportunities and play decisive role in value 

network of FoF. 

The third chapter is concerned with the theoretical background of this study. Chapter 3 begins 

by laying out the theoretical dimensions of the research, and looks at mechanism and 

component of business ecosystems, business models and novel ways of value creation in 

digitally enabled context.  

3 Theoretical background 

3.1 Business ecosystem 

A non-biological ecosystem can be defined as “something (such as a network of businesses) 

considered to resemble an ecological ecosystem especially because of its complex 

interdependent parts” (Merriam Webster Dictionary). “An ecosystem is a complex, dynamic, 

emergent system that constantly adapts, sometimes in unexpected ways” (Gobble, 2014, p. 55). 

The term of Business Ecosystem inspired by natural and biological systems, initially 

introduced by Moore (1993) to academic society. He extends a systematic approach to strategy 

indication that a particular company is not simply member of single industry, rather is part of a 
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business ecosystem which comprised of dozens of organizations across variety of industries 

which work cooperatively while competitively to support new products, fulfill customers’ 

needs toward incorporation of next round of innovations (Moore, 1993, p. 76).  

From ecosystem view point, boundaries within an ecosystem are difficult to determined 

precisely. Thus, it’s better to gauge the degree and type of interaction between intelligent actors 

within networked economy (Iansiti & Levien, 2004)  who believe in shared fate and collective 

behavior among business ecosystem actors.  

According to Gossain and kandiah (1998), “Internet technologies provide the 

interconnectedness that supports the creation of new business ecosystems” (p:29).  The authors 

basically see the business ecosystem similar to an integrated value chain indicating that in 

internet-based business ecosystem, provisioning additional information will increase value 

creation for customers (Gossain & Kandiah, 1998). In other words, value is created and 

captured differently, and alternative value configurations would emerge within connected 

business ecosystems. 

Power and Jerjing (2001) step further with strong emphasize on the role of technological 

connectedness on business ecosystem. They propose that in business ecosystem, resources 

including capital are analogues to energy in natural ecosystem which should be used efficiently 

for success of whole ecosystem. The continue indicating that “the strands of telecommunication 

connect our communities and inevitably cause the gradual birth of a new business and the death 

of old one” (p 6). 

Accordingly, new internet-based technologies, enable connection of destinies, strategies and 

operational capabilities of ecosystem actors and fundamentally reshape the competitive 

dynamics and operational interaction among firms. Indeed, the ecosystem has become 

increasingly critical and complex phenomenon (Iansiti & Levien, 2004). The traditional 

controlling perspective with defined and bold boundaries, is converting rapidly toward the idea 

of ‘boundary spanning systems of transactions and activities (Iivari, et al., 2016; Amit & Zott, 

2015) and companies open their boundaries toward collaboration (Ahokangas, et al., 2017). In 

the other word, value is created and captured differently, and alternative value configurations 

could emerge within connected business ecosystems. 

It is expected that 5G as new technology allow interconnectedness and integrated value chain 

enabling 5G uOs to operate cooperatively while competitively with other value co-creators to 

serve FoF within its business ecosystem. In this aim, uOs will be able to fulfill FoF requirements 

within a boundary spanning system of transaction and activities. To dwell deeper into the novel 

ways of value creation in digital age, BM in general and Internet based BM are discussed within 

next section. 
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3.2 Business model  

In the most basic sense, a BM is the method of doing things aiming at generating revenue 

and sustain itself through specifying its position in the value chain (Chesbrough & Rosenbloom, 

2002). Over the years, business model research has generated a multitude of different 

definitions for the concept. Fundamentally, business model definitions address how firms do 

business, how the way firms do business is interpreted by those it concerns, or how a business 

model could be represented by the means of formal conceptualizations (Massa, et al., 2017). A 

business model can be seen to be related to three fundamental business processes; exploration 

and exploitation of opportunities, co-creation and co-capture of value, and exploration and 

exploitation of competitive advantages (Ahokangas & Myllykoski, 2014; Chesbrough, 2010; 

Teece, 2010; Zott & Amit, 2010). In addition, the business model should be scalable, replicable 

to new markets or segments, and sustainable from financial, societal and environmental 

perspectives (Ahokangas, et al., 2019).  

BM determines how a business cerate and capture value (Casadesus-Masanell & Ricart, 

2010; Johanson, et al., 2010; Teece, 2010; Zott & Amit, 2010; Chesbrough & Appleyard, 2007) 

through its ecosystem and as a result of interact with stakeholders (Zott & Amit, 2007; 

Osterwalder, 2004). Teece’s (2010) defined BM as the “design or architecture of the value 

creation, delivery, and capture mechanisms” (p. 172). BM involves variety of essential elements 

like value propositions, mechanisms of value creation, mechanisms of value appropriation 

customers, and product/service offerings (Drucker, 1954) aiming at bridging abstract strategies 

and practical level of decision and action (Ahokangas, et al., 2016a). 

As evidenced, authors have offered definitions of BM from diverse perspectives. One of the 

key functions of BM is to explore and exploit business opportunities. Business opportunities 

create and deliver value for stakeholders (Ahokangas, et al., 2016b) and ability of frim to 

transfer the BM to follow emerging business opportunities play a key role in surviving in 

modern business environment (Iivari, 2016). According to Zott and Amit (2010), BM is a 

boundary-spanning sets of activities, as depicting the content, structure, and governance of 

transactions designed so as to create value through the exploitation of business opportunities. 

Therefore, “BMs are not conceivable without business opportunities” (Iivari, 2016, p. 56). 

According to Ardichvili, et al. (2003), opportunity is a chance to meet a market need through a 

creative combination of resources to deliver superior value. They indicate that business 

opportunities consist of ‘opportunity recognition’ and ‘opportunity development’. 

Amit and Han (2017) indicate that the ways of discovering and exploiting the opportunities 

have considerably changed in digital age and firm’s value propositions has to be aligned with 

the explored opportunities to result in exploitation of them. They continue indicating that 

digitization has expand the scope of resources and addressable need, which leads to 
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significantly growth in variety of possible resource configuration. 

The BM should be sensitive to changes in its environment and should be adapted by emerging 

technologies through changing ways of value creation and capture concerning their contextual 

features. BMs are tools that can be reformed by technological innovation (Teece, 2010) and 

Chesbrough and Rosenbloom, (2002) identified BM as focusing device that plays role of 

mediator between technology development and economic value creation and is able to serve as 

a tool to align them. In alignment with objective of this paper, Yrjölä, et al. (2016) indicate that 

“To remain competitive, firms must continuously develop and reinvent their BMs in order to 

create and capture value by and from their business activities” (p. 149). 

Internet, as one of the most important disruptive technologies in last 20 years and recent wave 

of changes has affected business. Wirtz, et al. 2010 proposed ‘4C Typology of Internet BMs’ 

in order to easier and more structured analyze of Internet-based BMs. This typology includes 

four basic types of prototypical Internet BMs (Content, Commerce, Context and Connection). 

Later, Yrjölä et al. (2016) expand the model and define it as layer model and conduct it within 

ecosystem where lower layers serve as enabler and value levers for three higher BMs and each 

of them has their own value proposition and revenue models and can be offered alone or 

bundled. Service provider offers alternative networks in the connection layer; any required 

content by customers in content layer; information about alternative connection, content and 

context services and commerce platform in context layer and finally offer a trading platform of 

alternative connection solution and content and context information for all stakeholders in 

commerce layer. 

For the purpose of this research, BM is defined as a tool in serve of organization aiming at 

identifying how it creates and captures value from business opportunities. Its undeniable fact 

that regardless what is the BM approach and through which tools is used, the common 

discussion is focused on capturing the business opportunities, values and advantages. The novel 

technologies would bring some novel opportunities in business ecosystem and will force the 

firms to benefit from new technologies and increase their value creation and capture by adapting 

alternative methods to survive. A business ecosystem is like an integrated value chain (Gossain 

& Kandiah, 1998) with dozens of interlinked actors across variety of industries which interact 

cooperatively while competitively aiming at value creation through product and services within 

complex value network (Iansiti & Levien, 2004; Casey, et al., 2010; Moore 1993). To deepen 

the understanding about mechanism of value creation from opportunities across business 

ecosystem, the following sub chapter looks at the concept of value and resource configurations 

in digital age. 
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3.3 Value configuration 

The concept of value in business could refer to return on a business activity that could be in 

form of tangible like money and goods or intangible like knowledge and reputation. Definition 

of value is case specific, and businesses always are exchanging the values through business 

transactions. 

The value configuration of a company is defined by arrangement of essential key activities 

aiming at providing value proposition. Stabell and Fjeldstad (1998) proposed three activity 

centered, generic value configuration models consisting value chain (long linked), value shop 

(intensive technologies) and value network (mediating technologies). Later, Fjeldstad and 

Snow (2017) indicate that a value network consists of linked nodes (customers, things and 

places) that are provided with services in order to various kinds of exchanges between them i.e. 

internet businesses.  

A Value Network Configuration (VNC) is set of interlinked actors and functional technical 

components that work together aiming at value creation through product and services (Casey, 

et al., 2010). Walia (2016) investigated on possible VNCs for 5G local area access in industrial 

machine-to-machine communications in ‘Connection’ level. He introduced five potential VNCs 

based on Casey et al. (2010) framework and described business ‘actors’, ‘technical 

components’, ‘roles’, ‘technical interfaces’ and ‘business interfaces’ as value network 

ingredients. In Micro-Operator Driven VNC, micro-operator and mobile network operator 

working over device, network and application domain respectively and is expected that industry 

will be dependent on micro-operator for local area communication (Walia, 2016). 

As mentioned earlier, in the digital era, the way of value creation from opportunities is 

changed and the scope of utilizable resources and addressable needs is extended. Designing and 

organizing the firms’ resources and needs within business ecosystem could play a decisive role 

in sustainability of businesses. Accordingly, innovative value centric resource configuration 

prototypes proposed by Amit and Han (2017) based on ‘Resource Configuration Framework’ 

(figure 2) would be applied align with this paper objectives. In this model, four different 

prototype of resource configuration identified namely Firm as Integrator, Firm as collaborator, 

Firm as transaction enablers and Firm as bridge provider. In this framework, ‘Identifying New 

Needs and Resources ‘, ‘Matching Needs and Resources’ and ‘Bridging needs and Resources’ 

proposed as sources of value creation which enabled by three pairs of microprocesses of 

resource configuration. 

‘Continues Testing’ and ‘Resource Crowdsourcing’ are two first micro processes in order to 

‘Identifying New Needs and Resources’ as a source of value creation. Continues Testing is a 

process in which firms calibrate their offering to unmet and changing needs of their value co-

creators iteratively by fast feedback loops between firms and their value co-creators. Such 
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continues enhancement increase firm’s efficiency in discovering unmet needs and value 

creation potential of a resource configuration. Resource Crowdsourcing is a problem-solving 

mechanism that enhance the ability of a firm in discovering and accessing underutilized 

resources. The main logic is that number of under-utilized sources are limited but collected 

from large group of resource providers. 

‘Sorting’ and ‘Prospecting’ is a micro processes under ‘Matching Needs and Resources’ as a 

source of value creation. The process of ‘Sorting’ means the firm develop and apply methods 

of categorizing both resource and need of transaction parts. Due to dynamism of data, this 

process should be updated iteratively to result in efficient match between needs and resources. 

Subsequent processes have been concentrated on analyzing the historical and current data 

aiming at ‘Prospecting’ the future needs and resources. Therefore, both unveil, and latent 

resources and needs would be discovered in this process. It’s a proactive process in which needs 

for certain resources and resource controller’ expectations prospect and match that result in 

value creation for the organization.” Prospecting activities reflect the proactivity in individual’s 

entrepreneurial orientation which could be a source of value creation” (p. 236) 

‘Bridging needs and Resources’ are enabled by ‘Grafting’ and ‘Streamlining’ micro 

processes of resource configuration. It is notable that main focus of these processes is on role 

of customer in the digital age. In this type, the focal firm create value through unique 

complementarity of all bridged value co-creators. The first micro process is ‘Grafting’ in which 

focal firm experiences a novel combination of resources and needs that have not been connected 

until now. It brings unique complementarity between resources and needs and increase the value 

of configuration. Interesting logic of this process is that in this process focal firm is in search 

of needs of new value co-creators to leverage it exist resources to create value. Creativity, 

serendipity and ability to have fast and huge access to resources are essential requirements of 

this process. Then in ‘Streamlining’, the created novel connections through grafting process 

improve by providing new resource connections. “The streamlining process reduce 

incompatibilities and uncertainties as a result of unique complementarity the bridging process 

create” (p. 238).  

Figure 2. Resource configuration framework in a digitally enabled world (adapted from 
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Amit and Han, 2017, p. 239) 

4 Data and research method 

4.1 The research method 

In order to reach to research objective, clarification of research strategy is crucial in terms of 

identifying reasoning method and manner of investigation. This study follows Inductive 

approach in which new theory or concept will be produced as an outcome. In this approach, the 

process of theory building starts with observation of under investigated phenomenon in search 

of establishing generalization about it with emphasize on collecting qualitative data to deepen 

the understanding related to specific context (Wilson, 2010). 

In terms of research strategy, the qualitative reasoning method is followed. Qualitative 

research and inductive studies are often linked and have a lot in common because both are 

“providing insight that allow for the generation of theoretical framework” (Wilson, 2010, p. 15).  

Furthermore, since there is confined knowledge about under investigation phenomenon and 

narrow previous studies in this field, the type of the study could be considered as exploratory 

research. In order to design the research in a more structured way, the single case study will be 

applied as a framework for collection and analyses of data. 

Despite the considerable advantages of qualitative research, it suffers from criticism 

concerning weakness about justifying its claimed results (Gioia, et al., 2012). In other words, 

qualitative researches are claimed lacking a systematic approach to provide satisfactory 

evidence for proposed assertions. Therefore, Gioia et al. (2012) propose a systematic approach 

to enhance the qualitative rigor. Since the inductive reasoning and the qualitative research both 

are in search of proposing a new concept from observations, the Gioia methodology is designed 

as a systemic approach and analytical logic for linking data to proposition and develop new 

persuasive conclusions. 

The summary of research method has illustrated in table 1. 

Table 1. Summary of research method 

4.2 Data collection and method of analysis 

In this study, transcription of records of what the participants present, discuss and think within 

case specific workshop is utilized as source of primary data. Accordingly, Gioia method applied 
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as follows; first, the workshop records were transcribed and analyzed in search of manageable 

number of categories based on similarities and differences between quotations. Then identified 

categories are given phrasal description (labeling) which develop ‘first-order concepts’. Indeed, 

the quotes related to research objectives are extracted from whole presentations and discussions 

of workshop and then similar concepts are categorized in manageable groups (first order 

concepts) which facilitate the process of data interpretation. Next, by particular focus on novel 

concepts, which less referent in existing literature, second-order themes in theoretical realm is 

developed. In this process, the question “whether the emerging second-order themes suggest 

concepts that might help us describe the phenomenon we are observing” (Gioia, et al., 2012, p. 20) 

is answered and group of quotes are coded by appropriate label for all sub- set concepts. The 

labels used as emerged themes in second processes of Gioia method. Finally, aggregate 

dimensions based on connections identified among the second-order themes to create broader 

categories is built that groups similar ideas or thoughts together (Gioia, et al., 2012). 

The figure 3 illustrates the three consecutive phases of Gioia method and the way that the 

collected data is analyzed in this research. 

Figure 3. Data structure (adapted from Gioia et al. 2012) 

5 Data analysis and findings 

This section presents collected data and analytical discussion. First, the case company, as 

research empirical context is introduced. Next collected data is analyzed to generating empirical 

evidence to answer the research problem. In the end of this chapter, emerging value 

configuration support and modify the theoretical framework to illustrate empirical findings of 

this research. 

5.1 The case factory 

The case company is an electronic manufacturing factory which could be considered a global 

telecommunication and information technology company. The case factory is empowered with 
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5G network and many sensors around production lines. They believe that IoT has the potential 

to makes industries more efficient and IoT, 5G and cloud solutions are top innovation topics for 

the case factory to get more value and boost efficiency and profitability of business through 

increasing automation level in factories. Such automation calls for reliable wireless connection 

between enormous sensors, robots, machines and operators in factory floor. The case factory is 

a high-quality sample because of its pioneer role in testing and applying I4.0 requirements in 

different use cases in telecommunication industry and willing to transfer the traditional 

production into novel way of value creation through data. 

5.2 Findings 

5.2.1 4C based needs and resources 

The primary data gathered from the workshop, categorized into two separate groups of Needs 

and Resources of the case factory to facilitate the coding process of them in order to appropriate 

interpretation. 

To provide a structure to aid data analysis and presentation of the results, the quotations in 

both needs and resource tables analyzed and classified based on their relation to each layer of 

4C BMs aiming at answering the first research question. Results indicate that the ‘Content’ is 

the only layer that comprise all emerged themes, which indicates that the content related issues 

are dominant concern of FoF based on findings from case factory. Distribution of items related 

to needs and resources in each 4C layer is presented in table 2. 

Table 2. Distribution of items related to needs and resources in each 4C layer 

It is noteworthy that for some overlaps observed, there was potential for multiple 

interpretation of each quotation. For example, the concept of “the case company is in search of 

extract value from (underutilized) data.” could belong to both Content and Commerce related 

Needs. 

Then, the Gioia methodology was applied through three consequential processes described in 

method of analysis session. First, the relevant quotes from the transcript of workshop records 
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organized and squeezed to one sentence. For example, the quotation “...need for sharing real 

time transactional data through web services instead of per day update.” compressed into “[The 

case factory] needs real time data.” Indeed, identified categories are given phrasal description 

(labeling) which develop ‘first-order concepts’ 

Next, the conceptually similar identified concepts were grouped based on similarities and 

were coded under the ’second order themes’. Consequently, eleven themes emerged namely 

’internal data access’, ’high quality connection and content specific services’, ’communication 

and data exchange’, ’external data access’, ’data ownership’, ’data governance’, ’extracting value 

from data’, ’spatial/tailored content requirements’, ’data quality’, ’value co-creation’ and 

’integration requirements’ which seven of them were common in both needs and resources 

related data. 

5.2.2 Alternative value configurations 

Eventually through the interpretation of finding in second phase, the ’aggregate dimensions’ 

as broader categorization of similar ideas within second order theme, in line with theoretical 

assumption to answer research questions are defined. 

This research intended to identify the alternative emerging business opportunities for 5G uO. 

Therefore, considering identified needs and resources within 4C layers, uOs capabilities as new 

player in context of case factory and resource configuration prototypes in digital age proposed 

by Amit and Han (2017), ’Product Business’, ’Component Business’, ’Supplementary Business’ 

and ’Platform Business’ as the potential business opportunities for 5G uOs proposed. 

Type I: Product Business 

Accordingly, the findings indicate that where resources and needs are tightly coupled and 

dominant attitude in FoF is toward inside and limited to connection layer of 4C businesses, 

’Product Business’ is first type of business opportunities for uO to serve as local turnkey and 

single point solution provider for FoF. Since the type A illustrates the simplest way of value 

creation in digital age (Amit & Han, 2017), the finding supports the idea that this aggregate 

dimension is less fit role for uOs in FoF context (see figure 4) 

Figure 4. uO as Product Business 
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Type II: Component Business 

Next type, which is quite close to first type with more emphasize on data exchange and 

communication named ‘Component Business’ (figure 5). In this type, resources and needs are 

loosely coupled, come from several resources and uO provides case company’s needs through 

collaboration with different players. In this type uO as bit pipe and local 5G socket, serves the 

FoF. The emerged themes like internal data access and high-quality connection and content 

specific services are mostly related to type A and B business opportunities for 5G uO. 

Figure 5. uO as Component Business 

Type III: Platform Business 

Findings indicate that considerable Needs and Resources of FOF are categorized in this type of  

uO role. Therefore, our findings support what Amit and Han (2017) claimed that this type more 

and more adapted by firms in digital age (p. 233).   

In this type, the focus is on access to external data (as a resource) in addition to access to internal 

data combined with concerns around data exchange and data quality issues. The themes like 

communication and data exchange, integration requirements, external data access, data quality, 

data ownership, and data governance are concerns and possibilities related to third type. In This 

type (figure 6) uO could be a platform for communication and data exchange between VCCs in 

multiple-side market.  

Figure 6. uO as Platform Business 

Type IV: Supplementary Business 

The last emerged type of business for uOs is named ‘Supplementary Business’ in which more 

outward attitude is dominant, uO could play a more generic platform role like google in 

manufacturing world (figure 7). This type of business necessitates the collaboration with 
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businesses in other markets to experience different type of monetizing. Accordingly, one VCC 

needs something and another VCC provide something. Then uO plays decisive role by bridging 

sides together and provide the best possible way of doing business. 

Therefore, it helps in harmonizing and managing this coming together. It is the most fit value 

configuration for uO, which would be the basic BM of uO in FoF context. In this type, resources 

are coupled by outsiders within ecosystem. 

Figure 7. uO as Supplementary Business 

Summary of the data structure of FoF needs and resources is illustrated in tables 3 and 4 

respectively. 
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Table 3. Summary of the data structure of FoF needs 



20 

 

 

Table 4. Summary of the data structure of FoF resources 
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As can be seen, the most probable business opportunity for uOs could be in type III, “uO as 

Platform Business” and in future closer to type IV, “uOs as Supplementary business” 

somewhere between type III and IV. There is always a degree of uncertainty surrounding the 

future of factories and their adaptability in digital age. But it cannot be denied that there is 

increasing scientific evidence that businesses are willing to work in more collaborative manner 

with other stakeholders in ecosystem and benefit from share economy principle. 

5.3 Theoretical contribution 

The findings from this study shown considerable theoretical contribution introducing novel 

things to offer to existing literature from various aspects. To begin with, this study supports 

opportunity recognition and opportunity development suggested by Ardichvili et al. (2003) and 

Amit and Han (2017) through sensing the market needs and underemployed resources, 

discovering novel arrangements between heretofore separate needs and resources and 

continuous, proactive process essential to the formation of a business. 

This study’s findings support the development processes of opportunities by proposing 

alternative business opportunities for uOs by considering needs of FoF and capacities of itself. 

Apart from this, the findings can be used to create more refined description of context specific 

emerging business opportunities for new players in FoF. There is a good harmony between what 

is presented in this paper as business opportunities emerging for uOs with Vertical, Horizontal 

and Oblique business models proposed by Ahokangas et al. (2019) which uOs serve as single 

point solution, professional supplier and service provider and modular based multi side markets 

service provider respectively. 

In addition, where the findings show that uO is able to play its flexible role by combination 

of emerging business opportunities in collaboration of multi-side market players to serve 

properly, support the concept of Opportunity Development argued by Ardichvili et al. (2003) 

and Amit and Han (2017) which businesses should propose their values align with emerging 

business opportunities. In other words, the findings corroborate former researches stating that 

uOs are able to propose their value according to business opportunities.  

Ahokangas et al. (2016a) investigated on future uOs BMs in public, commercial and 

industrial contexts and suggested – not in detail – possible BMs for uOs in 5G network. This 

study could shed a light to mentioned study by adding granular description of emerging business 

opportunities in industrial context.  

Besides, this study offers a novel concept to layer model of 4C typology of Internet BMs 

proposed by Yrjölä et al. (2016) pointing out that there is a positive correlation between the 

amount of digitalization of FoF and movement of FoF needs from lower layers toward upper 

layers. 
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Concerning importance of efficient resource exchange – Sharing Economy – the findings are 

aligned with (Stephany, 2015)’s claim in which propose that sharing based economy is growing 

in digital age and decrease the need for assets (Data) ownership. 

Finally, Walia (2016) has defined connection level uO driven value network configuration as 

functional value network architecture for the FoF. The proposed techno-economic architecture 

could be considered as connection layer requirements which be met through uO as Component 

Business role (Type II) of emerging opportunities in context of FoF. The dissertation findings 

also add significant value to Walia’s study by adding Content, Context, and Commerce related 

requirements through three types of business opportunities (II, III and IV) for uOs in FoF 

context. 

6 Discussion and conclusions 

The objective of this paper was to discover potential business opportunities for uOs through 

identifying needs and resources of the FoF case. Majority of identified needs were related to 

‘Content’ and ‘Context’ specific requirement that means second and third layers of 4C BM is 

more concerning for FoF. To find novel combinations of needs and resources, this study has 

tested distinct means (four types) of value creation in the digital age identified by Amit and Han 

(2017). The four introduced types developed for businesses in digitally enabled world. The 

findings are in line with Amit and Han (2017), demonstrate that the introduced types of value 

creation in digital age, are applicable by uOs in context of FoF. Although the findings illustrate 

traditional business opportunities for uO as Product Business (the simplest combination of 

needs and resources) and Component Business as well, lowest attention from the case company 

side in these kinds of businesses indicates the fact that digital age change the way of doing 

business. It is undeniable that traditional ways of doing business still exist and are applied in 

digital age but are not sufficient ways of doing business any more. According to the findings, 

the most probable role for uO with significant business opportunity is the role of uO as platform 

type of business. In addition, the majority of discussed needs and resources of factory case are 

Content and Context specific that demonstrate the remarkable match with uO as platform type 

of business. The uO as platform is quite similar to type C (transaction enabler) proposed by 

Amit and Han (2017) which has been increasingly adopted in digital age named firm as 

transaction enablers. 

 Despite the most probable business opportunity for uOs is platform type of business 

according to findings, to avoid the cherry-picking phenomenon, it’s expected that uO will 

undertake its duties in much flexible ways than four distinct proposed value creation means by 

Amit and Han, rather the scope of business opportunities could be somewhere between distinct 

types.  This claim rooted in the fact emerged from the data. Focusing on distinct prototypes like 
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Firm as integrator, limits the ability of uOs where is able to co-create value through more 

complex type of businesses. This is exactly what Amit and Han (2017) stating that in practice 

combination of what they developed as distinct prototypes is observed and are more illustrative 

rather than being exhaustive (Amit & Han, 2017). Therefore, the most probable business 

opportunity for uOs in context of FoF could be Mixed type of Business for uOs which more than 

Type III in combination with type I or II, to be closer to type IV in future as depicted in figure  

Figure 8. Mixed type of business for uO 

The findings show that tailored context specific services, high quality and reliable connection 

and content services related requirements could be considered as initial and common needs of 

FoF which can be met by uOs in role of I, II (most traditional) and III. While where the 

communication and data exchange, access to external data, data ownership, integration 

requirements and data quality and governance are matter, uOs as service providers are not able 

to support such demands through traditional types of businesses like type I and II. Rather, 

through business platform (Type III), uOs by providing reliable communication and data 

exchange platform are able to address FoF’s requirements. Finally, where the FoF is in search 

of extracting novel values from available data, the next type (IV) in which uOs would serve 

needs that are outside of factory context and act as the “Google of manufacturing world” could 

be considered. The amount of complexity and accessibility to resources dramatically increase 

moving from Type I toward Type IV and uOs are able to serve between multi markets instead 

of one particular market in traditional side. 

To sum up, the theoretical framework of resource configuration in a digitally enabled world 

(data as resource in this study) presented by Amit and Han (2017) is modified and customized 

based on context requirements and complete with 4C layer BM distribution alongside emerging 

business opportunities for uOs in FoF context (Figure 9) 
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Figure 9.  Modified framework 

 This article’s findings show that there are considerable business opportunities for uOs, which 

are able to serve industrial verticals by Connection, Content, Context, and Commerce related 

services. Although the concept of uO is focused in this study, its noteworthy that the role of uO 

could be undertake by broad group of players within business ecosystem including Content 

providers, Facility owners, device and equipment vendors and so on. Indeed, the proposed 

alternative business opportunities for uOs indicates that there are several ways of value creation 

for all players, which alternatively could be applied depends on context  

More precisely looking, the findings illustrate the majority of emerging positions in a highly 

collaborative type of business around the content and context related requirements in FoF 

context. Although its undeniable that connection requirement is foundation of content, context 

and commerce business related requirements (upper layers in 4C BM), the results show that 

studied case factory is almost provided by reliable connection between devices and currently, 

Content and Context related businesses are objects of the case company. Managers should 

precisely measure the placement of their factory concerning such transformational journey 

before applying the result of this study. 

The scope of this research is limited to ongoing use cases of the case factory which mostly 

focused in manufacturing operation processes. While other processes and micro processes like 

warehouse operation and maintenance were outside the scope of this research. Future researches 

could be conducted focusing in other areas and compare the results. Since this investigation is 

conducted in qualitative manner of research, further studies could apply the quantitative method 

and compare and complete this research’s findings. Multiple case studies in larger samples and 

different data collection methods can be considered in future studies. Finally, since the findings 

demonstrate that Content and Context specific platform business is the most probable emerging 

business opportunity of uOs in FoF context, more precisely investigation in those scopes aiming 

at clarifying potential businesses opportunities in these particular areas is suggested. 
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