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Abstract 

The assessment of future business models’ performance deviates from that of existing 

business models. This paper investigates and develops a framework to approach the 

assessment of future business models by looking at the expected outcomes of business 

models: scalability, replicability, and economic, environmental, and societal stainability. 

The framework is applied to a single case study of a port that is developing, based on 5G 

connectivity and data platform, novel digital business models. The analysis indicates that 

scalability and replicability stemming from data and the use of artificial intelligence 

influence especially economic and environmental sustainability. The paper contributes to 

our understanding on the relationships between and emergence of scalability, replicability 

and sustainability in the context of future business models.     
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Introduction 

In extant research, business model assessment, evaluation, appraisal, measurement, and 

calibration are examples of terms used for finding out how business models perform. 

Business model performance has proved out to be as debated and multifaceted challenge—

with various dimensions and quantification problems—as the concept of business model 

itself (Zott & Amit, 2008; Teece, 2010; Massa et al., 2017; Lüdeke-Freund et al., 2017). The 



performance-related discussion, however, has several streams that are yet to converge. 

Heikkilä et al. (2016) collected an open repository of tens of different metrics related to 

business model elements and performance, seen from various perspectives. Similarly, the 

topic of business model innovation has triggered scientific discussion around its 

measurement (Clauss, 2017; Foss & Saebi, 2018). As a short characterization of extant 

research, the business model performance discussions cover the whole business model 

lifecycle from business model foresight, creation, transformation, and 

continuation/extension, covering internal and external perspectives.  

Recently, business models have become a means for researching futures and future 

alternative business models (Zott & Amit, 2010; Spaniol et al., 2019). Indeed, the business 

model can be seen as a means for planning, communicating and mapping for the future 

operations due to its dynamic characteristics—as the future is dynamic by nature as well 

(Duin, 2006). Prior to its operation, a business model can be used as an ex-ante 

representation of the possible outcomes of the business model (Baden-Fuller & Morgan, 

2010) and as a device to articulate and depict what a company does or plans to do. Ardichvili 

et al. (2003) argue that business opportunities are made to create and deliver value for 

stakeholders (Sorri, Seppänen, Still & Valkokari, 2019), and that a business model matures 

from a business opportunity to a business model through experimentation (Sosna et al., 

2010). Realizing a future business opportunity implies thus designing and implementing the 

desired future business model (cf., George & Bock, 2011), thereby ex-post creating 

(hopefully an unfair) competitive advantage to capture value. For example, Demil and 

Lecocq (2010) see business model innovation as a proactive process of anticipating and 

responding to the changes in the external circumstances. In other words, business model 

innovation is conceivable as a form of foresight and its innovators as practical futurists with 

an intention to enact a desired future. 

Recent business model performance research (e.g., Bivona & Cosenz, 2019; Snihur, Zott, & 

Amit, 2020; Climet & Haftor, 2021) does not focus on futures as a specific research theme. 

Assessing the performance of future business models is problematic from several 

standpoints. Traditionally, properties such as novelty value to customers, potential for 

customer lock-in, synergy with complementarities, efficiency, potential for value 

appropriation i.e., (capture), adjustability and ability to mitigate risks have been highlighted 

in the business model literature when discussing the assessment (Teece, 2010). However, 

in emerging, disruptive and futures-oriented contexts, the assessment of business model is 

even more challenging than normally as it requires visioning the future business context to 

which the designed business model needs to be calibrated (Teece, 2010; Yrjölä et al, 2020; 

Costa Climet & Haftor, 2021).  

For analyzing the performance of future business models, this paper goes deeper than just 

to look at future or anticipated business models created by the traditional business model 

templates. This paper uses the antecedent concepts and processes of business models: 

opportunity exploration and exploitation, value co-creation and co-capture, and 

(competitive) advantage exploration and exploitation (Ahokangas & Myllykoski, 2014), and 



it looks at the expected outcomes of the business models: scalability, replicability and 

sustainability as potential performance indicators. Accordingly, the aim of the paper is to 

create a futures-oriented assessment framework for business model performance by 

focusing on scalability, replicability and sustainability dimensions as part of expected 

performance indicators of a business model. The paper will apply the developed framework 

to analyze business model alternatives in a single case study of a port that is generating and 

experimenting with alternative business models for sharing of data between stakeholders 

for improving port area operations with the help of forth/fifth generation (4G/5G) mobile 

communication networks. Related future 5G business models within mobile 

communications are expected to disrupt many of the traditional and currently dominant 

mobile communications business models (Ahokangas, Matinmikko-Blue, Latva-aho, 

Seppänen, Arslan & Koivumäki, 2021), providing thus a suitable research context for the 

present study.  

In the empirical part of the paper the alternative future business models of a port case as a 

single case study are analyzed from the performative perspective by looking at the three 

key concepts of the paper. The paper contributes by a) providing a conceptual framework 

for analyzing scalability, replicability and sustainability in practice; b) identifying the 

dependencies and connections between the three concepts, and c) providing managerial 

implications for practice when alternative business models are created by companies. For 

reaching the aims, this paper is structured as follows. We will start by providing a 

conceptual basis for research regarding business model performance and future-

orientation. This is followed by presenting the research approach, the case context and the 

empirical analysis. The paper is concluded with discussion, conclusions, limitations and 

suggestions for future research.   

Business model performance and future-

orientation 

Business models and performance 

Profit generation has been part of business model discussions since the beginning of the 

concept (Peric, Durkin and Vitezic, 2017). However, most business model performance as a 

research topic has its roots in early 2000’s discussion on business models (Zott & Amit, 

2007, 2008), and it is strongly related business model discussions in the context of strategic 

management (Demil & Lecocq, 2010). Also, a bibliometric analysis of 500 most cited 

business model articles in Web of Science database (Cuc, 2019) showed that the keyword 

performance was one of the central themes of the business model literature. The 

performance-related research indicates of a positive relationship between business model 

innovation and performance (Aspara, Hietanen & Tikkanen, 2010; Cucculelli & Bettinelli, 

2015; Lanzolla & Markides, 2021). Two kinds of research approaches are visible in this 

stream of research. First, the relationship to performance has most often been examined 



at the features, themes or variables level of the business model (e.g., Zott & Amit, 2007). 

This stream has dominated the business model performance literature up to date. Second, 

a need for a more strategic approach—where the business model literature is integrated 

with strategic management and its notions of performance—was argued by Lanzolla and 

Markides (2021). The authors’ scope was to find out how the interdependencies between 

internal and external factors (of the business model) could be related to performance. 

However, this kind of approach can be criticized by the fact that given the heterogeneous 

nature of business models, an appropriate level of analysis is needed.  

Following Pentland (1999), three levels of business model “theories” can be identified: 1) 

process- or phenomenon-specific that work under specific conditions; 2) descriptive or 

instrumental that show connection between elements; and 3) explanatory that show 

causality. Most business model canvas or template-based research can be characterized as 

belonging to the first two categories. A step toward the third category may be exemplified 

by Amit and Zott’s (2001) argument that business models comprise three elements, 

transaction content, structure, and governance or Onetti, Zucchella, Jones, and McDougall-

Covin’s (2012) argument that business models need to have focus, modus, and locus related 

activities. Both Amit and Zott (2001) and Onetti et al. (2012) theorizing may then be related 

to different performance measures, such as profit in the former case or internationalization 

in the latter one. Using the transaction content, structure, and governance 

conceptualization, Snihur, Zott, and Amit (2020) coin the performance challenge of 

business model innovation as the appropriation dilemma. 

Sutton and Staw (1995) claim that strong theories need neighboring concepts to work. 

Einhorn and Hogarth (1986), in turn, argue that theory is an explanation of how 

antecedents and consequences are connected via various events. Similarly, at the 

managerial level, Casacesus-Masanell and Ricart (2011) outlined business models in terms 

of choices and consequences. Thus, neighboring concepts are needed to enter the domain 

of explanatory theories. Extant research identifies three antecedent concepts to business 

models: opportunity exploration and exploitation (Zott & Amit, 2010; Ahokangas & 

Myllykoski, 2014), value (co-)creation, delivery, and (co-)capture, even sharing (Foss & 

Saebi, 2017; Bengtsson & Kock, 2000; Verstraete & Jouison-Laffitte, 2011), and 

(competitive) advantage (Ahokangas & Myllykoski, 2014). At the managerial level 

opportunity, value, and advantage are choices that the management of a firm need to 

make. Similarly, three outcome concepts—the managerial consequences—to business 

model can be identified: scalability, replicability, and sustainability. Scalability relates to the 

business model as it can be something that “provides exponentially increasing returns to 

scale in terms of growth from additional resources applied" (Nielsen & Lund, 2018, p. 4). 

Replicability refers to "the innovator firm's learning about and refining its (new) business 

model, by choosing the necessary components to replicate that model in suitable 

geographical locations, by developing capabilities to routinize knowledge transfer, and by 

maintaining the model in operation once it has been replicated" (Aspara et al., 2010, p. 43). 

Sustainability has three elements, often referred to as the triple bottom line of economic 



sustainability, societal sustainability, and environmental sustainability (Elkington, 1988). 

Sustainability "helps describing, analyzing, managing and communicating (i) a company's 

sustainable value proposition to its customers, and all other stakeholders, (ii) how it creates 

and delivers this value, (iii) and how it captures economic value while maintaining or 

regenerating natural, social, and economic capital beyond its organizational boundaries" 

(Schaltegger et al., 2016, p. 6).  

Business models and futures-orientation 

Extant literature depicts the business model as a universally adaptable, boundary-spanning, 

multi-purpose, and futures-oriented vehicle for designing, doing, and discussing [especially] 

digital business concepts. Furthermore, many of today’s business contexts can be 

characterized as fast-changing VUCA environments—volatile, uncertain, complex, and 

ambiguous (Bennett & Lemoine, 2014), making business model innovation increasingly 

important (Foss & Saebi, 2017) and challenging. Prior to its possible implementation, a 

business model can be used as an ex-ante representation of the possible outcomes of the 

business model (Baden-Fuller & Morgan, 2010) and as a device to articulate and depict 

what a company does or plans to do. Realizing a future business opportunity implies thus 

designing and implementing the desired future business model (cf., George & Bock, 2011), 

thereby ex-post creating a competitive advantage. 

Futures-thinking incorporates the pull of the future with the push of the present and the 

weight of the past when managers are trying to figure out what is possible (or probable), 

plausible, and preferable for the company regarding its future (Inayatullah, 2005). At the 

practical level of analysis, Inayatullah (2005) distinguishes between horizontal and vertical 

spheres when solving futures-related problems. By the horizontal sphere he refers to the 

identification of the problem to be solved, identification of alternative solutions, and 

identification of the solvers, as well as the sources of information related to the problem, 

i.e., reframing. For the horizontal spheres, the key concern is that they do not support 

inquiring further and deeper futures—for that one needs to start pivoting vertically, i.e., 

going to upframing and downframing. As a consequently, futures-oriented business model 

innovation shares the characteristics of a “wicked” problem (Rittel & Webber, 1973).  

Related to the discussion on choices and consequences, or antecedents and outcomes, 

choosing a solution to a problem is largely a matter of judgment.  Every solution is kind of 

“one-shop” operation as in the opportunities to learn by trial and error, every attempt 

counts significantly and every implemented solution as consequences that cannot be 

undone afterwards. Therefore, one cannot tell when a solution has been reached and the 

search for solutions never stops in the ever-changing environment. Moreover, as solutions 

also generate unexpected consequences over time, a future-oriented perspective in 

business models in the context of disruptive technologies such as 5G mobile 

communications (Ahokangas, Matinmikko-Blue, Latva-aho, Seppänen, Arslan & Koivumäki, 

2021) is particularly relevant. 



Any attempt to explore and exploit future opportunities, uncertainties or trends through 

business model innovation contains thus an element of wickedness that needs to be dealt 

with. Using the business model with a view to the future requires, however, consideration 

of several interrelated aspects. First, since the business model has been conceptualized in 

a variety of ways in the extant research (Zott, et al., 2011; Amit & Zott, 2015), attention 

needs to be paid to the definition of the business model concept or approach. It is evident 

that our choices regarding how we see or approach the concept have a fundamental 

influence on how the business model suits futures-oriented thinking. In the extant research, 

the suitability of the business model concept for that purpose has not been discussed in 

any systematic manner. Second, the context-space (Graves, 2015) where business model 

innovation takes place, or where it is targeted to, plays an important role. Teece (2010) 

argued that a business model needs to be “calibrated” to the business 

context/environment and its changes. Since the concept itself often reduces the context—

especially so if the various business model canvases are utilized—it is important how we 

relate the business model to contextual change and complexity in time. Recent business 

model literature (Amit & Zott, 2015; Martins, Rindova & Greenbaum, 2015) has started to 

pay more attention to the context and to the processes of how business models come to 

be. 

Third, the problem of agency has not been addressed within the business model research 

(Atkova, 2018). Traditionally the business model has concerned the managers, 

entrepreneurs, and possibly consultants in the business model innovation, but so far few 

researchers have focused how business models have been created or transformed in 

practice, or what future business models might be like (Zott & Amit, 2010).  Fourth, related 

to the aspect of agency, the business model innovators’ intents need to be understood. The 

business model innovators’ intention, not only to anticipate and evaluate alternative 

futures but also to enact and build desired futures with business models, may strongly 

influence the process and outcomes of the futures-oriented thinking that utilizes business 

model concept as the unit of analysis. Fifth, again related to the question of agency, the 

timeframe, planning horizon, and the view on or perspective to time of the business model 

innovators needs to be considered. As the uncertainty and risk levels increase, and the 

value of experience decreases, the further and farther futures the business model 

innovators seek to understand, the role, creation, and assessment of alternative business 

models may gain in importance. Finally, the process of how a business model comes to 

existence needs to be unfolded. Business model creation has usually been regarded as a 

complex and dynamic process that is characterized by uncertainty, experimentation, and 

learning (Chesbrough, 2010; McGrath, 2010). Also, the activities and logic related to the 

created new business model can be incompatible with the status quo that is reached by the 

established business model (Snihur et al., 2021).  

The prevalent perspective on time as moving from past, to present and future has changed 

recently. The traditional perspective overlooks the unpredictability of some events that 

might influence and change the course of the history or an organization. The quantum 



approach to time (Lord et al., 2015) addresses the challenge of how to foresee also highly 

improbable events. The quantum theory can exhibit multitudinous ways of interacting 

through time; accordingly, it can display the complexity of change in a way that is different 

from the conventional models. This approach to time emphasizes that the future is different 

form the past and present qualitatively. It improves the understanding of dynamism and 

life cycle in different contexts and helps understanding “how different presents are actively 

created” (Lord et al., 2015), indicating that futures can be assessed through a continuum of 

alternatives that are brought to the present. 

Research approach and empirical context 

Building on the discussion in the preceding section, and to support achieving the aims of 

the paper, an exploratory conceptual framework was created for the research (Figure 1). 

Specifically, this research is exploring first how performance, scalability, replicability and 

sustainability are approached or understood, and then delving to analyze the possible 

interconnections between business model performance, scalability, replicability, and 

sustainability. From methodological point of view, the futures-orientation of business 

models, especially in the 5G context, has been discussed by Moqaddamerad, Ahokangas 

and Rohrbeck (2017) and Moqaddamerad (2020). The key argument of these articles is that 

the business model can be used as a vehicle for futures-oriented research. In addition, 

practical, futures-oriented research of 5G and 5G business models has been conducted in 

the engineering management context (e.g., Ahokangas et al., 2019, 2021; Hutajulu, 

Dhewanto, & Prasetio, 2020)  

  

Figure 1. Futures-oriented conceptual frame of the research. 

Research approach 

As literature suggests, realizing business opportunities and anticipated competitive 

advantages (George & Bock, 2011; Demil & Lecocq, 2010), planning and designing a desired 

future business model prior to its operation can be utilized as means to anticipate its future 



performance. Especially in the context of disruptive technologies such as 5G, anticipating 

future outcomes for business becomes the more challenging the more future oriented we 

seek to be. Therefore, experimenting and analyzing alternative business models can be 

used to evaluate the future scalability, replicability and sustainability potential of different 

strategic choices made in present time. 

As the goal of this research was to grasp a future-oriented logic of business model 

performance in a volatile, uncertain, complex, and ambiguous environment (Bennett & 

Lemoine, 2014), a single qualitative case study methodology was applied. Qualitative 

research suits best for capturing emergent and changing properties (Hartley, 2004). 

Furthermore, single case studies are suitable especially for the study of cases that are 

revelatory, unique, or extreme (Yin 1994). The empirical case of this study, described in the 

following sub-chapter below, as an emerging digital platform, is identified as such. 

The data for the analysis is based on workshops and interview rounds as a part of a Business 

Finland 5G-Viima research project during the period of 2019-2021. In addition, other 

publicly available materials on the port were utilized. Data collection comprised the 

following sources: 

• Two workshops, held in June and August 2019, with the port ecosystem members 
to map the port ecosystem, its’ stakeholders and digitalization activities, and 
business models 

• Two interview rounds of the port management in April and May 2020 

• One interview round of the port management in April 2021 

• Publicly available materials (documents, website) of Port of Oulu.   

The collected data was in the form of researcher’s notes, ppt-slides generated during the 

workshops, documents collected during the workshops and interviews, and video 

recordings of the interviews. The data analysis was based on thematic content analysis of 

the coded data. In the coding and analysis process we followed Saldana’s (2021) codes, 

categories, concepts approach.  

Empirical context 

The single case study selected for research is the Port of Oulu, Finland 

(https://ouluport.com/en/home/).  Generally, the port can be considered as a transport 

hub and ecosystem that serves mainly local industries. As a multi-stakeholder environment 

with a variety of roles and goals, the port has started to build an integrated connectivity 

and data platform in which the 5G network plays a key role. The current business model of 

the port is based on bundling four key digital business models as components based on 

platform business model thinking: connectivity, content, context, and commerce. 

Additional information of the port of Oulu can be found in Iivari et al. (2021), Golzarjannat, 

Ahokangas, Matinmikko-Blue, and Yrjölä (2021) and Ahokangas, Matinmikko-Blue, Yrjölä, 

and Hämmäinen (2021).  

 

https://ouluport.com/en/home/


 

Figure 2. Port of Oulu digitalization strategy. 

Figure 2 above depicts Port of Oulu’s digitalization strategy. The strategy provides the key 

drivers of the strategy that comprise efficiency and reliability, safety and security, 

environmental sustainability and visionary development of activities focusing on 

digitalization of the core activities in a customer-oriented way and lists the key 

development project areas for the port ecosystem orchestrated by the port. 

The core of the port platform business covers the following elements (based on Yrjölä, 

Matinmikko, Ahokangas & Mustonen, 2016): 

• Connectivity: high-capacity secure connectivity network infrastructure and 
platform comprising local area network and private 4G/5G network forming the 
basis for data collection and sharing within the port ecosystem. The port operations 
rely also to external mobile network operators’ services 

• Content: collecting, refining, and sharing data on port activities in two categories, 
a) real-time and b) history data on a c) data network services. Ownership, access, 
and security level of the data may vary 

• Context: digital twin to organize the data from different sensors and from partners 
to create situational awareness of the port activities, including e.g., navigation 
services and virtualization services to increase safety and efficiency within port 
ecosystem 

• Commerce: a multisided cloud platform, marketplace and app to collect and 
provide data of and for the port activities among key stakeholders. Packetized 
services within the port ecosystem with the aim to extend functionality and add 
new users/customers. 



Case analysis 

The port sees itself as a part of the global logistics chain. Currently the port’s business model 

is based on traditional brick and mortar type business model, where the key revenues come 

from physical services such as cargo fees, visitor and visitor service fees, and rental services 

for premises and equipment. All these are dependent on the volume of transportation 

through the port. However, the port has set ambitious targets for increasing the revenue 

share of digital services in its business model. The first step in this regard has been the 

development of digital twin of the port—comprising the private mobile network based on 

4G/5G connectivity platform and data platform that collect data from several sources and 

creates digitally enhanced real-time situational awareness of what is going on in the port 

area. Digitalization of the port activities and the development of the digital twin have 

enabled the port to become a local operator for mobile services and rent the network to its 

customers working within the port area, but also to provide value-add services within the 

port for the different customer-stakeholders of the port to enhance efficiency, safety, and 

transparency in the port. Additionally, the port is building the first steps of a two-sided 

platform, aiming at having later a multisided platform. The visioning process for the novel 

two-sided and multisided business models has been started (see Figure 3).    

Beyond revenues and profitability, the port’s performance aspirations regarding the future 

business models are directed by the drivers mentioned in its digitalization strategy: 

efficiency and reliability, safety and security, environmental sustainability, and visionary 

development indicating of the goal to be a first mover in the field of digitalization of ports.  

Digitalization strategy has been used as vehicle to influence the efficiency, transparency, 

and safety of activities in the port. Increasingly, environmental concerns have entered the 

discussions with port’s customers, making these concerns a potentially pivotal factor 

regarding business model innovation, but also boosting further the digitalization of the 

port. 

The key factors influencing the envisioned future business models of the port are data and 

artificial intelligence (AI) that are built on 5G connectivity. These two factors were seen to 

influence scalability, replicability, and sustainability aspects of port’s performance. The port 

has started at the path to collect and share the data to those who could benefit from it. At 

the beginning of the year the port launched a mobile app (application) that is regarded as 

the first step of data collection and data sharing business. The functionality of the app is 

that the port collects for a port operator and major customer located next to the port data 

from transportations arriving on wheels to the port area. The app serves the customers 

directly by the information provided and helps indirectly to increase safety and 

transparency at the port premises by providing information of the app users and for the 

app users. For the safety purpose, the app comes with and integrated safety and security 

training feature that is mandatory for the truck drivers. This feature serves the port directly 

and increases the transparency about who are coming to the port area. The app is a result 

of jointly developed data integration, and it is easy to add on functionality later. The port’s 



plan is to replicate the offering to other stakeholders and wants to centralize data collection 

so that to be able to create new (integrated) services and receive relevant information. The 

mobile app is the vehicle to enable this in the future. 

 

Figure 3. Envisioned future business models of the port. 

For the port, data is the primary source of value as it enables to create new value and new 

services in the future. The combined and enriched data that the port has creates a combo 

for packetized services for which customers are willing to pay in the future. In all its services, 

the port aims at tying digitalization and environmental responsibility together, although 

earlier the focus was more on enhancing internal efficiency. The new services and 

information/data/processes created should add value to all customers, i.e., be replicable. 

Customization or development of customized services are not an option due to the few 

resources of the port. The potential for replication may be limited by the existence of 

various forms of cargo or treatment of cargo. However, there are generic rules in logistics 

that apply to all forms of transportation, giving room for internal scalability of data and 

replicability of services, but replicating something to other ports brings in regional 

competition that is avoided. The port collaborates with and benchmark European ports that 

are selected based on their advancement in the field of digitalization. The key in 

benchmarking is replicability of data and practices as the industry is global, thereby making 

the challenges of the ports similar. One example of these is the need for situational 

awareness of port activities.  

The port has utilized the idea of scalability within the industry—stemming from the 

similarity of challenges in the industry—to attract partners to collaborate with them and 

then scale the business to other ports. The port communicates with the collaborators and 

say that the partners scalability ambitions are not going to be realized with the port, but as 

the ports are all part of a global phenomenon digitalization of logistics, scalability 

opportunities exist.  Collaborative scaling is something that the port is aiming at with others, 

and as a small player the port thinks this is the only way to work, and the results have been 

very good. 



The data collected is seen as reusable and renewable; data can be utilized for long after it 

has been collected and generated—how long, that is not known. The port has history data 

that can be used as heat maps for example to plan the future of the port. Also, real-time 

data is generated for improving safety and bringing situational awareness. The more data 

the port has, the more it can apply AI to plan, optimize, and predict things better. From AI 

perspective, the value of data does not disappear. Although data collection and storing is 

cheap, but there are limits. The data needs to be validated during the process, used for 

triggering needed actions, so information needs to be identified. Raw data can later be used 

for different purposes, e.g., for training AI.  

The port appears to have local and boundary-spanning services. The port still sees that is 

has data in silos and depending on the type and content of the data, it can be in stored and 

processed in a private or public cloud. The app of the port is in public cloud as the customers 

are outside the port area, too. This brings the need to spread the data accordingly. In 

addition, localized data is needed for local services, and due to security reasons, it cannot 

be shared in a public cloud, making edge computing necessary for certain services. A good 

example of data challenges comes from container logistics. In container logistics problems 

are often recognized days or weeks after the incident, creating a need for historical data 

that go back the logistics chain to trace what happened and who might responsible—and 

making any photos or videos from the container valuable. Also, the increasing use of drones 

is bringing more real-time data in the future that is monetizable. 

Increasingly, the port and its customers are motivated by environmental factors; there has 

to be clear and shared understanding of the environmental facts. Environmental 

requirements have to be met, and it is expected that in a few years’ time environmental 

reporting becomes mandatory. For example, CO2 emissions of the logistics chain need to 

be known. For the port and its ecosystem, economic and environmental aspects go hand in 

hand and need to be balanced. Discussion on common standards for the measurement of 

e.g., CO2 emissions, has started, but digitalization as a theme is still more advanced in the 

port context than finding common standards for the measurement of environmental 

aspects. Standards, such as GHG protocol, and appropriate measures are sought now in the 

logistics chain, and how the port could contribute to these measures with its activities is 

being discussed.  

The port, as an administrational unit and as a subsidiary of the city, sees it value coming 

from the value that it provides to customers. Monetizing of digital services is a challenge 

associated with uncertainty, as digitalization does not necessarily mean direct money flows 

for the port, but indirectly via the other stakeholders of the port ecosystem. This leads the 

port to seek network effects and pay attention to value sharing and exploration. A new 

initiative is to participate an EU project that focuses on air corridors for drones in the city 

area to create novel local multistakeholder drone services. This is an extension for the port 

to utilize the platform and the data, equipment, and logistics of the port as an “UAV 

airport,” and motivated by not only by efficiency improvement and customer retention, but 

also with the need to find new customers. As a part of city, the port has also to consider the 



societal sustainability perspective as its activities have impact on the functionality of the 

whole city.  

Discussion and conclusions 

This paper has focused on exploring how future business models performance could be 

analyzed, and has used the business model outcomes scalability, replicability and 

sustainability as a starting point in the analysis. The specific context of the research is the 

port of Oulu and its future business models driven by connectivity and data. The theoretical 

framework of the paper comprised the perspectives of business model performance and 

futures-orientation and indicated that future performance could be approached by looking 

at the outcomes of the business model.   

Our case indicates that all the selected key concepts are related to future performance of 

business models and provide an approach for making sense of futures-oriented business 

model innovation in the digital context. To keep the futures-oriented business model 

innovation manageable in the port case, the envisioned future business model elements 

were analyzed over the time continuum to create a sequential classification of the 

alternative business model. The idea to move from physical assets-based business models 

to increasingly platform-based and data-based models was clear in the data, as indicated 

by the two envisioned future models, two-sided and multisided platform business models.  

Figure 4 depicts the modified conceptual model based on the analysis of the port empirical 

data. The starting point for performance in future business models was the scalability loop 

stemming from data collected and shared in the port ecosystem. As the volume of the data 

was seen as dependent on the number of retained and acquired customers and cargo, and 

that extending the services could also support scalability, the port was already focusing on 

building systems that could support scalability of data by enhancing data collection and 

storing the data for later use. In this the connectivity platform and data platform of the port 

were crucial. Artificial intelligence was seen as a key technology enabler for creating a 

replicability loop by recycling, reusing, and renewing data for upgraded services provided 

as a part of the digital twin. There is also a two-way connection between the scalability and 

replicability loops, as replicability may influence opportunities to serve customers and 

extend services.  



 

Figure 4. Modified conceptual model. 

Platform business models have been discussed in previous literature especially in the 

context of digital business (Sorri et al. 2019; Hagiu, 2014). Our findings extend future 

performance of digital business models also for the physical ecosystems, where 5G network 

acts as an enabler for digitalization of the port (see also Ahokangas et al., 2021). However, 

in the case of the port’s pursued future business model, environmental sustainability on 

top of economic sustainability were seen as the key drivers for investing in scalability and 

replicability enhancing activities. The success of platforms can be explained by sustainable 

and repeatable interactions and inherent network effects (Sorri et al., 2019). In this case, in 

the sustainability loop, the societal sustainability could be considered to take place through 

the network effect, as it provides a feedback loop to trigger the development of novel 

services and collaboration relationships and projects. Overall, performance as a specific 

theme was not clearly present as related to scalability, replicability, or sustainability. 

Instead, performance was seen related to futures-approach, leading to the idea that future 

performance is collectively embracing the development of scalability, replicability, and 

sustainability development for the envisioned future business models.   

 Although literature has identified that the anteceding concepts of opportunity, value and 

advantage impact the outcomes of business models, these outcomes of scalability, 

replicability and sustainability also depend on the strategic goals of organizations. From this 

perspective, this research contributes to bridging the streams of business model and 

strategic management especially in the platform/multi-stakeholder context. In the field of 

business models, this study contributes to both futures-orientation in business model 

innovation as well as to the discussion on business model performance.  The paper provides 

a conceptual framework for analyzing scalability, replicability, and sustainability in practice. 

It also identified the dependencies and connections between the three concepts of 

scalability, replicability and sustainability. The key implications of this study hence 

addresses especially how scalability and replicability in the creation of digital services and 

the use of technologies intertwine sequentially as the degree of digitalization progresses. 

These outcomes together impact the overall sustainability of the future business model, 

while strategic goals related to sustainability also drive replicability and scalability. The 

overall future performance of business models hence needs to acknowledge how these 



outcomes develop and affect each other. Hence, this research provides a transformational 

perspective to exploring business model performance (Demil & Lecocq, 2010). 

The limitations of this study relate to the chosen research approach. Qualitative single case 

studies are rich in terms of collecting data to build understanding of a certain research 

phenomenon, however, replicating the findings to other research contexts is naturally 

challenging (Yin, 1994). As often stated in qualitative studies, limitations also lead to future 

research directions. Further research is recommended to further examine the 

interrelationships and co-emergence of scalability and replicability, and their influence on 

the different aspects of sustainability.  
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