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Abstract 

As mobile data traffic amount is growing exponentially in recent years, not all mobile 

network operators manage to cope equally well with the increased demand. Often this 

results in discrepancy between the data transfer speed promised to the users and the 

actual speed that the mobile network manages to deliver, but users are left with few or 

no sources of accurate information about what they receive in reality. In this report we 

study a Finnish software company and its soon-to-be-launched web-based service for 

providing worldwide, location-based aggregate statistics about mobile operator data 

speeds that aims to fill in this information gap. We employ three main methods in this 

case study. First, we use the Scenario planning method and study the environment in 

which the company offers its services. We find that mobile operators are key players 

in that environment. Second, we build three Value Network Configurations (VNC) 

that illustrate the adaptability of the company towards different factors in the 

environment. Finally, we use the STOF model to explore the service, focusing on the 

initial stage of the offering. We verify the existence of customer need and discuss and 

propose solutions to several challenges in the service design that affect the success of 

the service. 
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1. Introduction 

Mobile broadband Internet usage is growing remarkably fast every year (StatCounter, 

2012). While still its overall share, compared to fixed line Internet access is relatively 

low, with the development of highly capable smartphones and improvements in 

mobile browsing user experience, mobile Internet access is becoming more and more 

important to the users. This drives explosion in the amount of traffic that mobile 

operators have to accommodate in their networks but not all operators cope with that 

growth equally well. Often this results in discrepancy between the data transfer speed 

promised to the users and the actual speed that the mobile network manages to 

deliver, but users are left with few or no sources of accurate information about what 

they receive in reality. 

The Finnish company Beta aims at filling in the information gap and provide its users 

with accurate statistical information about mobile operator data speeds around the 

globe. In this report we look at the proposed service and analyze different aspects of 

its design that may have significant impact on its business viability and potential. We 

attempt to provide insight into and propose solutions to some challenges that present 

themselves when considering both the business case, as well as the technical details of 

the new service. 

The rest of the report is organized as follows. First, the methods and models that we 

use to explore the case service and structure our analysis are presented. Then section 3 

introduces in more details company Beta and describes the case service, discussing 

briefly about possible competition. Next, in section 4 we use the scenario planning 

method to help build a picture of the environment that company Beta is likely to act 

in, identifying key trends and uncertainties and features of the initial scenarios that we 

construct. Possible value network configurations are discussed in section 5. In the 

following section 6, we present our main analysis, discussing each of the STOF model 

domains - Service, Technology, Organization and Finance. Finally, in section 7 we 

conclude the report and summarize our list of recommendations. 
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2. Methods 

The methods used in this paper have their own unique merits to explore and develop 

business models. Complementing each other to give an aggregate view, Scenario 

Planning analysis (Schoemaker, 1995) provides a prudential and panoramic view to 

help lay out challenges and accordingly proposed assumptions; Value Network 

Configuration analysis (Casey et al., 2010) helps define the value creation activity and 

value flow on an inter-organizational level; STOF Model (Bouwman et al., 2008) 

confers a focused view upon domains of business that may result in concrete 

recommendations on the viability of business model. 

2.1. Scenario planning analysis 

Scenario planning is a disciplined method for imaging possible futures in which 

organizational decisions may be played out by exploring interrelationships among 

trends and key uncertainties related to a specific business area. By opening up 

decision makers’ horizon and challenging predictable assumptions, these potential 

futures presented in coherent script-like or narrative fashion should stimulate decision 

makers to consider changes they would otherwise ignore. (Schoemaker, 1995) 

The method consists of several steps for constructing scenarios. First the time frame, 

scope and decision variables for the analysis, and the major stakeholders are defined. 

Then the relevant trends affecting the business area are examined – a key trend is an 

important force whose consequences have not completely unfolded yet such as mobile 

internet usage is exploding. After laying out the trends, the key uncertainties 

influencing the domain are identified – a key uncertainty is considered as an important 

force whose outcomes are not very predictable such as contingency in competitive 

positioning of mobile operators. 

In the next step, three internally consistent and plausible scenarios are constructed for 

our case based on crossing the most important uncertain elements. After this point 

normally the scenario planning method carries on with new learning scenarios 

constructed by taking into account the aforementioned consistencies and stakeholder 

behaviors. These scenarios can be refined by formalizing final scenarios with 

quantitative models. 
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Given the circumstances, we have applied this method to visualize an outlook of the 

environment that can cater a basis for further analysis with Value Network 

Configurations and STOF model, and the final steps of the scenario planning steps 

requiring quantitative modeling were not carried out. However it is also worth 

mentioning that the resulting scenarios should not be treated as forecasts but rather as 

means for alluding and contemplating about what future uncertainties may hold. 

2.2. Value Network Configurations 

A very diverse plethora of literature related to value networks has been scrutinized 

from the business strategy perspective (Porter, 1985) to the concept of industry 

architecture (Jacobides et al., 2006). However, it is noticeable that there is a the 

absence of a holistic framework capable of analyzing a multitude of ICT services and 

technologies pertaining to the technical, collaborative and competitive configurations 

used to map realistic value production and flows. (Heikkinen et al., 2010) 

In this report we use value network configuration (VNC) analysis that helps examine 

different configurations between players in an industry by synchronically mapping the 

business and technical architectures of a value creation activity through services and 

products. (Casey et al., 2010). Additional to the VNC analysis we incorporate the 

intangible assets into our model in the light of Verna Allee‘s (2000) argument that 

proposes modeling value network configurations of organizations and business 

relationships as living networks of tangible and intangible value exchanges that can be 

converted and utilized in the market. 

VNC analysis delineates value creation into technical roles and interfaces while also 

breaking down the business aspect of value creation into business actors and 

interfaces. A role can be defined as a set of activities and technical components, the 

responsibility of which cannot be shared or co-owned between players. Subsequently, 

we can define an actor as an entity that can perform one or more technical roles, 

typically a company or organization. Value Network Configuration (VNC) 

fundamentally results as actors take on roles and establish business interfaces 

(contracts and revenue models etc.) among each other. (Casey et al., 2010).  

The analysis method of VNC consists of several steps that start off with defining and 

mapping of the roles involved in an industry, and listing their technical components 
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and the technical interfaces ready to be depicted. Then different value network 

configurations are investigated through contemplating which actors may or may not 

perform certain roles in altering circumstances. These configurations immensely 

significant to depict the position of actors in creating and capturing value which helps 

decision makers determine which activities they ought to focus on. 

As we will further explain the intangible value exchange is the real reason for 

engaging in such activity. However, the typical limited process perspective of generic 

value creation models is woefully inadequate to understand the complexities of value 

in the knowledge economy. Mastering value creation in such a knowledge economy 

requires appreciating the pivotal role of intangibles in the business model and a 

thorough understanding of network dynamics. (Allee, 2000) 

To understand how intangibles create value comprehensively, the following very 

important dimensions must be grasped: (1) The first dimension is how intangibles go 

to market as negotiable forms of value. Intangibles are negotiable goods in the sense 

that they are negotiable economic offerings. One can, of course, exchange knowledge 

for money in the form of a product or service, thereby converting the intangible to a 

tangible. One also negotiates exchanges of knowledge for other knowledge, and trades 

intangible benefits or favors. (2) The second dimension is how intangibles are 

managed as deliverables. These include informal knowledge products and also 

benefits that can be extended from one person or group to another. Intangibles in this 

sense include all unpaid or non-contractual activities that make things work smoothly 

and help build relationships. In contrast, tangible deliverables include anything that is 

contracted, mandated or expected by the recipient as part of the delivery of a product 

or service and that directly generates revenue. (Allee, 2000) 

2.3. STOF Model 

STOF business model framework is a practical tool derived from academic research 

with a checklist-alike approach for creating viable business models which takes into 

account relevant factors and including their interrelationships in a complex innovation 

process from four important domains. Analyzing these four interrelated domains - 

service, technological, organizational, and financial - presents a comprehensive view 

of the business model design of an emerging service idea or concept. (Bouwman et 

al., 2008).  
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The framework can be used for analyzing various kinds of digital services and it has 

been successfully applied to numerous ICT service cases, primarily mobile services. 

 In addition, the model emphasizes the holistic evaluation of a service at an early stage 

of its design. This enables detecting critical issues in advance and designing the 

service by addressing them which makes it very well suitable for examining the case 

of deploying company Beta’s Speed Service. Figure 1 shows the structure of STOF 

model and its domains, which are closely linked to each other. 

 

The Service domain concentrates on the most crucial aspects of a service, which are 

values and functionalities of the service, the interaction of service provider and 

customer. The domain analyzes the value proposition of the service and some other 

concepts like customer targeting, ease of use, pricing and the context of use.  

The Technology domain analyses the concepts including the technical architecture, 

applications and devices in facilitating the process that is influenced by the 

requirements of the Service Domain.  

The Organization domain analyzes the value network that revolves around the 

necessary resources and capabilities that are required for developing and offering the 

service, and to develop a viable business model for involved stakeholders.  

The Finance domain depicts the financial arrangements in the value network and 

exhibits how the actors intend to capture monetary value from the service. The key 

concepts in finance domain include costs, revenues, investments, risks, and their 

sources.  

Figure 1. STOF business model domains (Bouwman et al., 2008, used with permission) 
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The STOF model methodology consists of subsequent design steps intended to turn a 

new service idea into a fully formed, viable business model. First, in quick scan stage 

initial design choices about the service in each domain are investigated with basic 

answers to questions regarding the service concept, the technological architecture, and 

the organizational and financial arrangements. The result should yield a broad outline 

of the business model. 

Next the service concept is examined on the basis of critical success factors (CSF), 

which are proven to contribute significantly on the viability of business model. The 

assessment of each CSF is strongly influenced by several critical design issues (CDI) 

related to design choices. If there are doubts with regard to CFSs, specific elements of 

the business model are reexamined re-evaluated in an iterative process, until a feasible 

and viable business design is created, or a decision can be made to stop the process 

due to a lack of business potential. 

Once the CSFs are all met, then the service can be considered as viable and liable to 

succeed. The evaluation can be strengthened by focusing on the robustness of the 

design with raising what-if questions for instance the sensitivity of the business model 

with regard to changes in the value network or its sensitivity with respect to 

competition. (Bouwman et al., 2008). 

3. Case description 

In this analysis we look at a Finnish software company called Beta and its soon-to-be-

launched web-based service for providing worldwide, location-based aggregate 

statistics about mobile operator data speeds. 

The main product of company Beta is a Wi-Fi tethering software for smartphones 

with Symbian operating system. This software is targeted at customers who have a 

mobile broadband Internet subscription. It allows them to turn their smartphones into 

wireless access points, sharing their mobile Internet connection with other Wi-Fi 

enabled devices, such as laptops, tablets, e-book readers, other phones, etc. Despite 

great improvements in Internet user experience on mobile phones, these other types of 

devices generally provoke higher traffic usage, due to availability of more traffic-

hungry applications. For this reason, Beta’s tethering software is more attractive to 
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mobile operator customers who have flat rate or at least block-based pricing scheme 

for mobile Internet access. 

When the application is started by the user, in addition to its normal function, it 

performs measurements on the actual data transfer speed that is achievable through 

the mobile operator’s network at the given location, which can be different from the 

maximum technically possible due to network congestion, network equipment, etc. 

This information, along with network-based location information (such as Cell IDs 

and Location Area Codes) and identifiers of the mobile operator and country, is sent 

to a centralized database, operated by company Beta. We will refer to this database as 

Speed Database throughout this report. As the number of Beta customers grows, the 

Speed Database has accumulated large amount of measurements, covering nearly 

every mobile operator in the world. 

Having this unique resource, the question arises for Beta how to utilize it in a way that 

would generate value for the company. The measurements contained in the Speed 

Database can be used to answer the question “Which mobile operator offers the best 

mobile Internet speed in this location”. The location could be as small as a few street 

blocks or as large as a country. Assuming this is an important question for customers 

and that they would be interested in learning the answer, Beta has decided to build the 

Speed Service. The Speed service would be offered through My Beta web portal and 

would present the user with the knowledge of actual data speeds of all mobile 

operators in a given geographical area and their ranking, as well as history of the 

user’s own Wi-Fi tethering sessions and their statistics. The actual data speed is an 

important piece of information, as it allows the customers to compare it with the 

mobile operator’s promised speed (e.g. the one that the customer pays for). The 

technical architecture of the service is presented in Figure 2. 

 

Figure 2. Technical architecture of the Speed Service 
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3.1. Competition 

As of the time of this writing and to best of our knowledge there is no other similar 

service offered in the world. However, in this section we will discuss several 

companies that have the potential to develop a competing offering. 

Google and Apple control the two best selling mobile platforms at the present - 

Android and iOS (IDC, 2012). While it is not publicly known if they gather statistics 

about mobile operator data speeds, they are in a position where they could develop 

such capabilities. Their significant market shares allow them global reach and the 

potential to respond quickly, should they decide to. 

A player that already acts on the front of network speed measurements and Internet 

Service Providers ranking is the American company Ookla (Ookla, 2012). Ookla 

operates popular web-based services for measuring network performance 

(Speedtest.net and Pingtest.net), as well as ISP ranking service Netindex.com. The 

company also offers a free mobile application for Android and iOS devices that can 

perform network measurements at user’s request. These measurements are centrally 

collected and used in the Netindex.com service. However, the company does not 

focus on mobile operator networks and the majority of measurements it collects are 

from fixed landline Internet providers (DSL, Fiber, LAN, etc). In addition, the mobile 

application serves no other purpose than performing network measurements only 

when initiated by the user. This lets us assume that Ookla’s mobile application is on 

average used less often per user than Beta’s Wi-Fi tethering application. Furthermore, 

Beta’s measurements are closely tied with an application that heavily relies on mobile 

Internet speed. This means that the measurements are inherently performed at the time 

and location that is most relevant to the end-users - the time and location where they 

actually need good network performance. 
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4. Scenario Planning 

In this section we begin our analysis of the case service with the scenario planning 

method. We identify the key trends and uncertainties that shape the environment in 

which company Beta offers its services, so that we build a clearer picture of the 

environment that can later serve as basis for our further analysis with Value Network 

Configurations and STOF model. Taking the trends and the two most relevant 

uncertainties, we then construct three initial scenarios that help categorize possible 

market features, which are influential to our case service. 

Given the international customer base of Beta, the scope we set for the scenario 

planning is worldwide and we look at what is likely to happen in a time frame of three 

years. 

4.1. Key Trends 

The trends that we consider as important to our case are as follows:  

Т1. Symbian device owners remain an attractive market 

For the next 3 years Symbian users will still remain a significant number, as old 

devices are still used and new Symbian devices are also launched. Only recently 

Android surpassed Symbian in terms of installed base (Litchfield, 2012), but there is 

no strong downward trend for Symbian. Symbian powered devices remain relevant 

especially in developing countries as the OS is likely to power lower-end segment, 

whereas high-end Nokia devices are powered by Windows Phone. 

Т2. Mobile data traffic exploding 

Mobile operators need to cope with exploding traffic in the mobile networks. They 

might react unfavorably to applications promoting high traffic usage (such as Wi-Fi 

tethering) or try to limit or charge additionally their use. On the other hand, operators 

in countries where adoption of mobile broadband Internet access is not yet high, will 

probably seek out services that would promote wider adoption. 

Т3. Mobile data rates improving 

As mobile speeds are increasing, users will find surfing the Internet with laptops and 

other fully capable devices via the mobile networks to be as good experience as using 

fixed broadband. The added flexibility of a mobile connection may further promote 
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the usage of mobile Internet for full-featured network applications, replacing 

sometimes the need for fixed broadband access. 

Т4. Wireless traffic and number of access points increasing 

Wi-Fi access points are increasing in numbers. If technologies such as Wireless Mesh 

Networks achieve wide adoption, Wi-Fi coverage may increase to wider areas and 

replace the need of using mobile broadband on laptops and other mobile devices that 

are not directly linked to the mobile network. 

T5. Data from operator networks recognized as an asset 

Operators are realizing that the data in their networks can be used for many purposes - 

from optimization and provisioning of network capacity, to offering tailor-made, high 

quality services to targeted customers. Operators will be favourable towards service 

providers that can analyze the data and extract knowledge out of it. 

T6. Device capabilities improving 

Features, such as Wi-Fi tethering are becoming standard built-in in new smartphones. 

Batteries will improve, allowing more power-hungry applications to be used for 

longer periods. 

T7. Role of developing countries increasing 

Developing countries represent growing markets. In some countries, such as Brazil, 

Egypt and Russia, customers are increasingly willing to pay for applications and 

services that appeal to them. 

T8. Privacy awareness rising 

Users are increasingly aware and cautious towards applications that gather personally 

identifiable or private information. Application or service providers will need to 

protect their users’ privacy and refrain from collecting non anonymized data 

whenever possible. 

4.2. Key Uncertainties 

U1. Strength of mobile operators 

How strong are operators in a certain country or region in terms of market and 

negotiation power? Are smartphone subsidies key to smartphone adoption and are 
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device vendors able to reach end-customers on their own, or do the mobile operators 

control the customer interface? 

U2. Will there be fierce competition between mobile operators? 

If competition is high, operators are likely to react unfavourably towards 

applications/services that promote further competition. On the other hand, if 

competition is low, operators might be keen on linking their services to 3rd party 

service/application providers that can help them keep their customers content. 

U3. Will flat rate pricing for mobile data continue to exist? 

With mobile data traffic exploding, traffic growth is decoupling from revenue growth 

for mobile operators. Operators will seek to establish alternative revenue streams, as 

well as may adapt their pricing. Usage-based pricing in some form may return for 

mobile data in places where currently flat rate is the norm. 

U4. Will users’ privacy concerns be a factor for using such applications/services? 

Users are increasingly aware of privacy issues, but how much will this affect their 

buying decisions? 

U5. Will network neutrality be guaranteed by regulation? 

In combination with operators’ power, if network neutrality is not guaranteed, 

operators might easily block applications or services that they dislike. 

U6. Will substitute technologies achieve wide usage? 

Bluetooth, USB tethering, Wi-Fi access, Wireless Mesh Networks are all possible 

substitutes to Wi-Fi tethering applications. 

The Speed Service aims to reveal to the end-users information about mobile operators 

around the world. As the object of analysis, these mobile operators might react in 

different ways, ranging from hostility and attempting to prevent the spreading of the 

service, or gathering of statistics from their networks, to actively seeking partnership 

with Beta to promote their data services. The outcome of uncertainties U1 and U2 can 

have the most direct impact on the likely reaction of a mobile operator towards 

company Beta and the Speed Service. Therefore, we consider these two uncertainties 

as the key ones and build our scenarios based on them. 
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4.3. Initial Scenarios 

As mentioned in the previous section, uncertainties U1 and U2 are most relevant to 

understanding the environment of our case company. Figure 3 presents the key 

features of each scenario. The highlighted points show the mobile operators’ general 

attitude towards third party application and service providers like company Beta. 

Mobile operators are an important player in the environment surrounding the Speed 

Service, because the underlying product (Wi-Fi tethering software) directly depends 

on mobile operator network and services. As we will see later in the Value Network 

Configuration analysis, company Beta has options that allow it flexibility in terms of 

utilizing and monetizing the Speed Service in each of the scenarios. 

When both operators’ market power and competition are high, operators might react 

negatively to any third party services that promote further competition between the 

mobile operators. The Speed Service is exactly this kind of service, because it gives 

consumers knowledge that helps them choose one operator over another. 

Nevertheless, it is interesting to note that in most cases there should be at least one 

operator that is happy about the service - that is the operator with highest rank 

according the Speed Service database. This is crucial fact that allows Beta to identify 

which operators might prove promising partners in the future. We discuss more about 

what partnerships could be pursued in the next section. 

 

Figure 3. Initial scenarios and key features 
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It is important to note that given the relatively short time frame that we consider with 

this analysis - three years - operators market power and levels of competition within a 

specific country are less likely to change dramatically. In that sense, for each 

individual country, U1 and U2 are less uncertain. Our scope is, however, global so 

these scenarios may be helpful to categorize the countries and assist company Beta 

with making of strategic choices, such as deciding on which countries choose to pilot 

the Speed Service. 

Finally, the scenario planning method normally continues with validation and iterative 

improvement of the initial scenarios, but due to time and scope constraints we limit 

ourselves to the analysis presented above. 
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5. Value Network Configurations 

We construct one essential and two alternative Value Network Configurations that 

could emerge around the service by identifying important roles related to the Speed 

Service provisioning, and actors in position of taking on these roles. The identification 

and description of these configurations clarifies the different possible evolution paths 

for the service and acts as a basis for the design of corresponding revenue models.  

First VNC consists of two phases - a value proposition phase to the end-users which is 

referred to as initial stage throughout the paper, and second stage that comprises the 

interfaces aimed to be established (dashed lines in Figure 4) with other entities in the 

market. The Speed Database is the core competence of company Beta, and as 

mentioned in case description that the primary objective is to offer the service that 

leverages this unique database through My Beta web portal.   

 

Figure 4. Main VNC #1 

The main take-away from the essential VNC is that generating word-of-mouth and 

reaching the critical mass as fast as possible is much more important than monetizing 

the service on the initial stage. By tracing the intangible benefits that accrue in the 

network (blue interfaces), one finds that the underlying logic for creating such a 

service is not only about gaining revenue from the service - indeed it may barely 

break even. The intangible value exchange is the real reason for engaging in such 

activity. The knowledge of actual data speeds of all mobile operators in a given 

geographical area is a rare asset. By either a basic or an advanced version of the 

service but free of charge, endowing customers with such invaluable knowledge pays 

off in forms of building up brand awareness, customer loyalty, sense of community, 
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creating stickiness, prestige among major players in the market, etc. Those things are 

the non-contractual benefits than can be neither acquired by money nor directly 

convertible to money in short-term, yet are utmost crucial components of the VNC in 

the long run. 

In the second stage, after the initial stage is succeeded by having enough eyeballs 

looking at the website, i.e. making a proof of concept that users value the service, 

negotiable contractual intangibles appear in the quadrage of the value network. 

Deliberately marketed with an unique speed service, the Speed Database shall attract 

other actors engage into the mobile Internet services either directly or indirectly while 

challenging bounds of generic marketing.  

Harnessing the convertibility of knowledge into monetary exchanges can come about 

in various forms. The value offering towards mobile operators is likely to be the most 

varying mainly depending on the strategic disposition of each party. It might be on the 

level of knowledge consultancy, or by providing reports about the mobile Internet 

market, or on the level of online marketing by selling vital places for ads, i.e. by 

“selling buttons”.  

The service will also attract academia and technology journalists that always value 

wide-ranging and statistical-validity proven data. The knowledge exchange on this 

range might be considered even non-contractual since such participation may breed 

opportunities for collaboration from which both parties will benefit tremendously. 

The web portal, where the Speed Service is offered, is absolutely furnished with a 

bull's eye target group for advertiser of mobile and/or Internet services. A prominent 

advertiser class may be mobile operators themselves, with the ability to target 

customers of the competing mobile operators and attract them with offers for better 

network performance, backed by statistics from the Speed Service. 

As mentioned in the initial scenarios section, external factors for the service vary and 

company Beta has options that allow itself cope with circumstances in terms of 

utilizing and monetizing the Speed Service in each scenario. Depending on the 

attitude of each operator for specific mobile operator ecosystem, the Speed Service 

may be licensed out and offered as white-label product to operators in various 

countries. As shown in Figure 5, the intangible value from end-users and focus of 
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revenue generation opportunities from advertisers shift to whom web portal belongs 

to. 

 

Figure 5 VNC 2 – licensing to mobile operator 

Another alternative revenue model, as shown in Figure 6, could be established by 

strategic partnership that will augment the existing key role of the device vendor, 

Nokia. The Speed Service particularly concentrating on mobile device capabilities and 

comparisons, rebranded by original equipment manufacturer (OEM), can be offered 

as a built-in app or as a value-added web service. Whoever possesses the Speed 

Service with a well-constructed offering-level strategy via a web site or a mobile app 

draws the direct attention from customers. However, in the last two configurations by 

the means of its mainline business, company Beta is still capable to keep operating the 

Speed Database, thus meritorious knowledge of mobile Internet market - intangible 

value that can be converted into tangibles - can be still appraised highly among other 

actors. 

 

Figure 6 VNC 3 – licensing to device vendor 
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6. STOF Model 

In this section we analyze and evaluate the Speed Service using STOF model. As 

mentioned in the literature, the structure is divided into the four domains of the model. 

The focus is appreciably on the service and technical domains, since the service 

possesses a considerably low-investment approach and in-house borne prospect; also 

most of the organizational and financial aspects are covered during the VNC analysis. 

6.1. Service Domain 

Mainly we focus on the initial stage presented in the first VNC which revolves around 

the value proposition and the way it is delivered to end-users.. We go through key 

areas where things must be done right for business model to flourish, e.g. Clearly 

Defined Target Group, Compelling Value Proposition to end-users and Unobtrusive 

Customer Retention mechanisms. (Bouwman et al, 2008) 

Targeting 

The potential end-users for the Speed Service should be obviously the ones who use 

or may consider using mobile broadband but more importantly to some extent nourish 

an interest in quality comparison of operators for particular locations. Hence, the size 

of the target group may be rather large and geographically diverse. Despite the 

extensive targeting opportunity of the service, we can say that it boils down to the 

succinct characteristics of users who are regarding quality of mobile broadband access 

as an important driver when choosing mobile data subscription. It is worth mentioning 

that in the context of the Speed Service, we prefer using the terms “user” and “end-

user”, referring to the person(s) who will actually use the Speed Service, on the other 

hand, we also use the term “customer”, as mainly referring to the person(s) using and 

paying for the Beta Wi-Fi tethering software. Despite their actual definitions, we will 

see that throughout the paper these terms will be used while their intended meanings 

are coinciding time to time.  

On the first glance we can easily say that company Beta is well-motivated about the 

leveraging their unique database by a new service, and has a clear vision of what 

intended service may look like and in which the context people would like to benefit 

from knowing mobile Internet speed statistics. Nevertheless, the service design is still 
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characteristically technology-push and it is crucial to unite the technological design 

with the market in order to have a vantage point upon the design process. 

Defining a clear target group and accordingly examining end-user needs and 

preferences should be considered attentively and furthermore those should establish 

an initial standpoint to be able to evaluate value proposition and value elements 

successfully. When the user needs are not viewed thoroughly at the very beginning, 

what once seemed very clear may become foggy later on, which might induce 

prodigious deal of intricacy. Since company Beta is not a natural place to raise 

complaints regarding quality of mobile broadband subscription, signals from users are 

still dilute and there are blurry spots in the plan basically originated by not knowing 

customer need. As entering an unfamiliar line of business, for Beta the "unmet 

customer need" ought to be validated. Simply, if there is no problem to solve, then 

there is no point in investing into building a service that will not cater a concrete 

dilemma of users.  

Customer Survey 

In order to overcome these challenges as fast as possible, we proposed and developed 

a customer survey. Main idea was to seek an answer to the question: Is there a 

customer problem to solve in the market? Among Beta’s customer base, more than 

3,200 people around the world answered several questions like: “Would you consider 

switching your mobile operator if you knew that another operator offers higher mobile 

internet speed?” 

Important findings from the poll stats: (1) There is a global trend in favor of choosing 

better quality service. (2) Considerably large number of satisfied mobile broadband 

users seems to be interested in and ready to respond to such elucidative statistics. (3) 

Finland is initially thought to be the pilot country for kick-off without any market 

research. The service can be appealing to users from any country with a sufficiently 

large user base – in order to have enough measurements to make the service 

technically feasible. For additional details on the survey results, see Appendix A. 

Poll results provide insight into the user’s opinion, preference and willingness to 

utilize the service, and additionally to seize an overall glimpse of the market potential 

for such speed service. Evaluating the match between target group needs and 
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provisional value elements can be possible by making iterations throughout the 

service development process with simplistic versions. Further stimuli can be 

accomplished by pulling off more intriguing surveys and build-ups for the launch of 

the Speed Service. 

Value Proposition towards End-user 

The customer survey reveals that the Speed Service answers to a certain customer 

need, and now it is time to examine the specific elements that will create value for the 

users on the service-offering perspective. The Speed Service enables people to carry 

out the intended activity — if we define the intended activity as having people 

cognizant of speed statistics and rankings, and having them encouraged to take 

decisions accordingly. The service can be a pure catalyst if the value elements are 

designed competently and offered through a Compelling Value Proposition 

(Bouwman et al, 2008). 

In this section we mainly strive to constitute groundwork for other domains by laying 

out what may create value from the viewpoint of end-users as in a recommendative 

format. Some of recommendations will be encompassed in the scope of other domains 

in order to obtain a balance between domains by aligning with the possibilities offered 

by technology and the expectations and needs expressed by users. 

Design Aspects 

As far as we are concerned, at the moment there is no other similar service offered, 

thus we may say that the service is “new to the world”, and expected value from end-

users based on experience with previous versions is hard to define. However, it is 

conspicuous that such service requires its users mingle with statistics based on 

geographical locations is expected to be offered via a map-based user interface. 

Visually attention-grabbing design with ease of use is the crucial point of website 

design to integrate statistics from database with a map interface that users understand 

intuitively.  In terms of visualization, the intuitive interface would contain color-

coding of areas on an interactive map which could have two modes: one showing 

comparison between operators and the other locking on a specific operator and 

showing its stats. 
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To support a potent functionality, the most significant feature is to have the data 

automatically aggregated or disaggregated accordingly when zooming in or out. Also 

it is always beneficial to have an additional tool that allows entering zip code or 

address information to get the relevant speed results as fast as possible. For color-

coding, a polygon can be matched to the area that is extracted from the database - e.g. 

LAC or smaller area like Cell ID. In the first mode, the colors could represent “the 

best" operator for the area and for the second mode, the colors could represent the 

mobile network speeds separately displayed for each operator available at the location 

– e.g. zooming on Otaniemi campus shows average data for Otaniemi or even a 

smaller area, and when zooming out the areas are aggregated to City of Espoo, or to a 

regional level when it’s zoomed out to maximum extent. 

Versioning  

The Speed Service is prodigiously relevant beyond Beta’s customer base. The 

targeting should not be confined to registered Beta users. Nevertheless, the main 

objective is still to lock-in the users' attention and to acquire more users that keep 

visiting the service website frequently. Given this situation, versioning of the service 

is a must-do. 

A basic version, which is offered completely public and free as teaser, should be the 

best stimulus to generate word-of-mouth and reach the critical mass as fast as 

possible. Using social networks to steer more eyeballs to the public site is an 

important part to the teaser theme. The social media channels and customer surveys 

are also essential for giving users the sense that they have been involved in the 

development process of the service and help spread the word to build up attention like 

a snowball getting bigger and going faster. 

An inexpensive mobile application to access the Speed Service information for iOS 

and Android devices could be the most direct approach to convert end-users' attention 

into money in the initial stage. Moreover, it appears to be the utmost feasible way to 

introduce iPhone and Android users to the Beta brand. The convenience provided by 

application stores in above-mentioned platforms – especially, of payment aspect – and 

how they stimulate people to purchase apps with almost no effort can be leveraged 

off. 
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Instead of offering a stand-alone premium speed service, offering a advanced version 

of the Speed Service as a part of whole set of value-added services exclusively 

available for Beta Wi-Fi tethering software owners might be quite beneficial in the 

long-run. Within the entwined model, acquiring more customers for the software 

directly enhances the effectiveness of the underlying technology of the service and 

also enhances the user experience of those who were once unregistered users. The fine 

line here is to offer more value-added features and functions for the 

registered/premium users to maintain the attractiveness of the premium option.  

In the same way as the teaser version, advanced version should be offered free of 

charge for registered Beta users. Bonus is the integration with user’s statistics, 

additional features and over-all enhanced personalization of the service. In the basic 

version, there may be only operator ranking of operators and some highly aggregated 

speed stats, whereas in the advanced version there may be better zoom capabilities – 

e.g. seeing stats for fine-grained locations for each operator. Then improved version 

may also have an additional time dimension option that visualizes the rankings/speeds 

of mobile operators and how they have evolved over time for a given location. In 

general sense, enhanced personalization and integration with individual session 

history could be offered by perhaps detecting and locating (if possible), or by just 

providing an option for selecting and saving the most used places on personal 

interactive map. With finer personalization, there may be more opportunities to have 

additional features, such as showing how user’s speed compares to average from 

his/her operator in same location or globally and how it compares with other operators 

at same location by updating user with changes in the most relevant locations. Further 

it can be asked from users to input their “promised” network speed and show 

comparison with reality (better/worse, etc). 

Bundle 

The Speed Service itself may lack offering benefit to users in terms of repeatability 

for some users only interested in limited locations about which relevant data won’t 

undergo changes frequently. Thus creating stickiness in the general sense that will 

make the service fit in the daily lives of intended end-users might be more plausible 

by bundling with other services offered in the My Beta web portal.  These other 

services might be complementary or completely independent but it is evident that they 
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will improve the overall service adaptation that will beget additional value on 

different service offering mindsets. All-encompassingly, Beta main software product 

enriched with the Speed Service and integration with other services will evolve into 

“all-in-one package” of valuable services that provide the users with all they need to 

enhance their mobile Internet experience. 

Having winnowed the must-have design factors for Service Domain, we can continue 

with more of indispensable critical design points pertaining to other domains. 

6.2. Technology Domain 

After describing what the service is and what value it aims at delivering to the users, 

in the technology domain of the STOF model, we verify that the technical 

implementation of the service can actually support the intended value. The ultimate 

purpose of the Speed Service from the users’ point of view is to provide valid 

knowledge about mobile operator data speeds to the users. First, the quality of the 

knowledge, and second, the way it is presented to the users determine to high extent 

the overall Quality of Service that is delivered to the users. Acceptable Quality of 

Service is one of the CSFs for creating customer value (Bouwman et al, 2008), 

therefore these two factors gain most of our attention in the technology domain. 

As hundreds of thousands of measurements world-wide are submitted by the Wi-Fi 

tethering application every day, the Speed Database has accumulated significant 

number of data points from which valid statistical properties can be extracted. 

However, the Speed Service aims to answer the question which operator offers best 

data speeds at the moment and at this location. This limits the time frame that can be 

considered for two main reasons. First, network conditions change – operators 

provision higher capacities, equipment is upgraded, cells are added or removed. 

Measurements, older than a year or even less, while still interesting to provide 

historical trends, might not represent the current situation accurately. Second, 

measurements are mapped to a location by means of network-specific identifiers – 

Location Area Codes (LAC) and cellular phone tower IDs (cell IDs). Cell IDs are, 

however, entirely controlled by the mobile operator that owns the network and can be 

sometimes modified. It follows that it is not guaranteed that if two measurements are 

with the same cell ID, they represent the same physical cellular tower. Therefore, 

considering shorter time frame minimizes the probability that cells were renumbered 
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during that period. Nevertheless, it is not feasible to reduce the time frame too much, 

because this would leave too few measurements and introduce higher degree of error 

in the statistical analysis. 

To gain better understanding of the amount of measurements in the Speed Database 

for a given country, we looked at aggregate statistics for Finland over a two month 

period. The statistics included number of measurements for each recorded cell ID and 

LACs for the three biggest mobile operators – Elisa, TeliaSonera and DNA. The three 

operators have respectively 39%, 35% and 24% market share in mobile subscriptions 

(Ficora, 2012) and all demonstrated similar characteristics in our analysis. We 

classified LACs in the network into two categories – high-populated and low-

populated – based on the amount of cells in each LAC. We then aimed at determining 

the average amount of measurements per cell in each LAC. We found that, on 

average, LACs with more than 200 cells have higher average number of 

measurements per cell. Overall, this confirmed our expectation that high-populated 

areas have higher number of measurements and thus better quality statistics should be 

able to be extracted. For more details, see Appendix B. 

Statistics for individual cells, however, reveals that vast majority of cells have only 

one or two measurements – the median is 2 and the 3rd quartile is 4, with maximums 

between 180 and 270 for the different Finnish operators. This suggests that the 

minimum area, over which network speed statistics should be aggregated, should be 

larger than individual cells and may also vary depending on location. 

Naturally, determining the amount of measurements that are needed to produce good 

quality results depends on other factors, such as the variability of the data, existence 

of good long-term trends, operator, country, total area of coverage, etc. It is clear that 

possessing expertise in data analysis is a key enabler for company Beta for delivering 

high-quality service. If the current capabilities of the company are lacking in this area, 

they can be enhanced by training or hiring personnel, or alternatively, data analysis 

could be outsourced to an external company or a research institution (e.g. university - 

as discussed previously, the database is unique and can attract interest of academia, 

thus a well designed research project can cover the data analysis needed to deliver the 

Speed Service). Additionally, the complexity of the data analysis can be increased 

over time, matching the phases of the service. In the initial proof-of-concept phase, 
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obtaining averages for data speed in a certain area may suffice. Later, more 

complicated methods may be developed. 

Regardless of the analysis complexity, the quality of extracted statistics can 

fundamentally be improved if the number of measurements collected over a given 

period is increased. This will happen naturally over time, as the customer base of Beta 

is growing and as users increase their usage of mobile Internet (see trends T2 and T3 

in section 4). We also propose a technical enhancement to the Wi-Fi tethering 

application that will greatly speed-up the process of collecting measurements. 

Currently measurements are collected only when users of the tethering application 

start a Wi-Fi tethering session. If technically feasible, the application can be modified 

to implement a background measurement module that will be able to perform periodic 

network measurements without the need of user’s action. The period between 

measurements can be tuned based on time of day, phone activity, battery capacity, 

etc., so that the negative effects of the additional active measurements are minimized 

(e.g. impact on battery life, added network traffic and congestion). To address privacy 

concerns, these additional background measurements can be done completely 

anonymously, without tying them to any user identifiers (normal measurements are 

tied to users so that it is possible for users to see history of their own Wi-Fi tethering 

sessions). The background measurements feature can be made “opt-in”, so that users 

explicitly need to enable it in the application settings. Incentives may be provided for 

activating it, such as unlocking additional features, winning promotion rewards, etc. 

A disadvantage of implementing background measurements is that it naturally 

requires modification of the software. Apart from the cost side, software modification 

means that new version of the application needs to be installed by the users. Beta’s 

software is delivered in several different ways – direct download when purchased 

from company website, through Nokia’s application store (Ovi Store), pre-loaded into 

some devices, etc. Not all existing users may easily be able to update to newer version 

or even some of those who can, may decide not to. This naturally does not affect new 

customers, who receive the latest available version. 
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So far in this section we discussed what factors affect the quality of the knowledge 

that the Speed Service will provide. We now move forward to point out what is 

needed in order this knowledge to be presented in a user-friendly and intuitive way. 

An excellent way to visualize location-based information is by presenting it on a 

geographical map. However, the identifiers for location in the Speed Database 

measurements are all network-specific – LACs and Cell IDs. In order to present the 

network statistics on a map, these network-based location identifiers need to be 

translated into geographical coordinates. We propose three solutions to this problem: 

1) make use of the OpenCellID project database of locations mappings of mobile 

operators’ cell IDs (OpenCellID, 2012); 2) use a commercial Location Service 

Provider (e.g. Navizon, 2012); or 3) implement own location mapping capabilities in 

the Wi-Fi tethering software by using GPS on supported devices. Figure 7 

summarizes the advantages and disadvantages of each of these solutions. 

 

Figure 7. Geographical mapping solutions - advantages and disadvantages. 

The third option allows greatest degree of freedom for company Beta, but also is the 

most technically complicated one. On GPS-enabled devices, along with the data that 

is currently being logged, accurate positioning information can also be stored in the 

database. This will have two main effects. First, obviously the measurements done on 

these devices will not need further translation of LACs and cell IDs, and second, they 

will help build own translation table between cell IDs and geographical coordinates 

that can be used for some of the measurements from other non-GPS-enabled devices. 

Because of the disadvantage of software modification discussed above, even if GPS 

support is implemented, it is not possible to rely purely on it, as users with older 

versions of the application will still be submitting measurements with only network-

based location identifiers. Some of those will be handled by the GPS-assisted 
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translation table, but in order to make full use of those measurements, solutions 1 or 2 

should be used as supplements. 

Again, considering the possible stages of the service, it is acceptable to start initially 

with the low-cost, low-accuracy solution of using OpenCellID database, which would 

allow Beta to speed-up the service launch, and to implement improvements gradually 

over time. Of course, validation should be performed to verify that enough of the cell 

IDs in the Speed Database are reliably translatable with the OpenCellID database. 

Reliable here means that the OpenCellID database contains relatively recent entries 

for the given cell IDs. 

Regardless of the chosen solution, maintaining accurate mappings between cell IDs 

and geographical coordinates over time is required to solve the problem of operator-

initiated changes of cell ID values. 

Having dealt with the problem of obtaining geographical coordinates for 

measurements in the Speed Database, the georeferenced aggregated speed data and 

operator ranking can be presented on an interactive map, as discussed in Section 6.1. 

6.3. Organization Domain 

The core capabilities and competencies, discussed so far in the report and that are 

required to deliver the Speed Service, can all be developed in-house. In case some of 

those need to be outsourced to an external provider (for example, relying on external 

Location Service Provider or data analytics company), we see the provider as supplier 

rather than partner. In this regard, the Network Complexity (Bouwman et al, 2008) is 

low and company Beta can be seen as the sole provider of the Speed Service, at least 

in the initial stage. This eliminates the need to deal with challenges such as ensuring 

matching strategic objective of the partners involved in the service delivery, 

distributing risk, investments and/or value between the partners, etc. 

As discussed in Section 5, in later stages of the service, strategic partnerships (e.g. 

with mobile operators or Nokia as a device vendor) will become more important as 

there will be opportunities to license out and/or rebrand the service in specific 

countries. 
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6.4. Finance Domain 

As mentioned before, the technological requirements to deliver the Speed Service 

mostly coincide with company Beta's competencies. R&D investment can be borne 

in-house, and the costs arise from external resources (e.g. map licensing, location 

services) can be considered as relatively low investment. Hence, in the sense of 

Acceptable Risk (Bouwman et al, 2008) division of investments and risks represents a 

favorable proportion for company Beta. 

In the initial stage, the business plan focus is on gaining intangible benefits from the 

service instead of financial tangibles. As explained explicitly in section 6.1, in order 

to build the sense of user community comprised of loyal customer that will help boost 

the company valuation, the Speed Service should be offered free for possibly two 

variants of the service. Monetizing phase of the business plan in larger scale will 

occur relying upon the success of the assertive value offering towards end-user. One 

can infer that this approach seems excessively dependent, and consider it as “ playing 

a waiting game” until key actors in the market finally notice the disruption made by 

Beta. However, it is once again worthwhile to bear in mind that the Speed Service, at 

its initial phase, operates as a pure “marketing vehicle”. Having 500.000 new mobile 

Internet sessions added daily into the Speed Database is a tremendously precious 

asset, but rather than solely extolling of numbers, exposing the capability of showing 

actual speeds, evidenced by this vast number of mobile Internet sessions is much 

more prominent method for advertising campaign. 

After the initial stage has succeeded via a compelling value proposition, it is beyond 

our capabilities to foresee things like how much operators will be ready to pay for 

“switch button” (advertised by the best ranking mobile operator in a given area) or for 

full access reports. Nevertheless, opportunities to generate revenue flows from all 

entities in the market will be vast which will easily help recoup such low OPEX and 

anticipated R&D cost, and then sanguinely skyrocket the business.  

Rather than sticking with a globally uniform strategy, different business models in 

different countries should be plausible, if it is not feasible to offer the Speed Service 

under Beta brand name due to strategic positioning and competitive environment 

among mobile operators. The proposed scenarios and VNCs should give an insight to 

assess the alternative business models in which the Speed Service is offered as a 

white-label service by other players in the value network. 
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7. Conclusions 

In this report we presented our analysis of the Speed Service from company Beta. 

With this unique service, Beta aims at providing its customers with high quality 

knowledge of the actual mobile network data speeds that different mobile operators 

support in a given location. The service builds on top of existing measurements 

database, which Beta has accumulated by means of its primary product offering. 

As it is most often the case with web-based services, and because of the worldwide 

span of the Speed Database, the Speed Service can be offered internationally. With 

the help of the scenario planning method, we construct scenarios that help understand 

the different environments that each national mobile communications market may 

have. A general finding is that mobile operators’ reaction towards the Speed Service 

can be quite diverse and is also critical factor in determining the approach that can be 

followed in the different markets. 

With our analysis of the possible value network configurations, we assert that, should 

the initial stage of the service prove to be successful, there are options for Beta not 

only to gain intangible value, but also to capitalize on the Speed Service in various 

ways. The exact business model in each country can be selected based on some of the 

factors, discussed in the scenario planning analysis. 

Finally, with the STOF model we focus on the initial stage of the Speed Service and 

validate the service design with respect to the value proposition, targeting, technical 

implementation, etc. To help confirm the customer need for the knowledge that the 

Speed Service aims to provide, we developed and executed a survey among Beta 

customers and the results clearly support that there is indeed value in the service from 

end-user’s perspective. The rest of our findings we present in next section in the form 

of list of recommendations to company Beta. 

As also will be mentioned in the recommendations, clearly the biggest need for 

further research is regarding the already existing data in the Speed Database. A non-

delayed service launch greatly depends on this. 
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7.1. Recommendations 

Here we summarize a concise list of our recommendations to company Beta, 

regarding the design and further implementation of the Speed Service. Details on each 

of the recommendations were already provided in the main body of the report. 

As the next step in the service development, conduct more detailed exploratory 

analysis on the existing measurements in the Speed Database. Determine in which 

countries there are satisfactory amount of measurements for piloting the service. 

Visualize on a map and assess the quality of information. 

Offer the Speed Service for free to existing Beta customers. This is the most logical 

option, since Beta seeks also intangible gains in form of increased brand awareness 

and value, stickiness and customer loyalty, etc. 

Introduce versioning of the service (e.g. basic and advanced) and extend the basic 

service offering beyond the existing Beta’s customer base, to the general public. This 

will increase greatly the visibility of the Speed Service and has the potential to speed 

up the service adoption. Moreover, the increased user base can help boost the 

company valuation. 

Use an interactive geographical map as a main user interface with the service. 

Nowadays, with the wide adoption of various location-based services, this is a 

familiar interface for users and as such will facilitate ease of use. 

Improve the amount of measurements in the Speed Database and thus the quality of 

knowledge that the Speed Service offers by implementing background measurement 

capabilities in the Wi-Fi tethering software. To address privacy concerns, gather only 

completely anonymous measurements through this mechanism and allow users to 

switch off the feature. 

Use the advanced version of the service as an incentive (among others) for various 

desirable user actions or activities, such as enabling the additional background 

measurements, promotion of the service in social networks, etc. Bundle with 

additional set of services within the My Beta web portal, i.e. “all-in-one package” for 

the ultimate mobile Internet experience. 
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Feedback for the course 

The course brought an excellent experience of what real-world consulting service may 

be like. Working with actual company and on an actual service development has been 

very rewarding. 

Overall the arrangements of the course were good. The initial schedule (first couple of 

weeks) could have been maybe a bit more relaxed, given that some of the teams didn’t 

manage to arrange first meetings before the first presentation. 

The scope and amount of work on each case can probably vary a lot. If it is possible, 

maybe some more information should be gathered on the cases beforehand, so that 

they are defined more similarly to one another. Additional factor that may skew the 

workload per person is the number of people in each team. In our case the workload 

was probably higher than a typical 5-credit course. 

In our particular case, the STOF practical guidelines were of little use. We were 

actually delayed, because we tried to make use of the manual, but only later 

discovered that it didn’t add any value to what we already had in mind about the case. 

The vast majority of questions listed there were not applicable for a relatively narrow-

scoped case (add-on service, built on top of existing service). What STOF was useful 

for was, however, structuring the analysis and focusing on key areas, suggested by 

some of the CDIs and CSFs. In that sense, what we would have found beneficial is 

better introduction into how to apply STOF and what to use it for. Several of the case 

studies in the book gave us good perspective, so maybe more emphasis should be 

given to studying those. 

We think that arranging some additional sessions (one or two) for consultation and 

discussion of the cases and challenges would be beneficial to the course and the 

learning experience, especially if they are organized as more informal information 

sharing and discussion between all students and teachers. On the other hand, we 

realize that leaving the students more independent and on their own with the task has 

its benefits for getting real experience as well. Finally, we would like to thank Pia 

Lappalainen for her counseling on communication skills, and we encourage future 

collaboration with the Language Center in the following years of the course.  
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Appendix 

A 

 

Figure 8. People, who would consider switching operator for better speed. 

 

Figure 9. People, who would consider switching operator for better speed, by group – satisfied 

and unsatisfied with their current network speed. 
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Figure 10. Importance of mobile Internet connection speed. 94% see the speed as a relevant and 

important factor. 

B 

As Figure 11 shows, on average, LACs with more than 200 cells have higher average 

number of measurements per cell. Each point on the plot represents a unique LAC. As 

a third dimension, the size of each point is proportionate to the total number of 

measurements with that LAC. Overall, this confirmed our expectation that high-

populated areas have higher number of measurements and thus better quality statistics 

should be able to be extracted. 
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Figure 11. Location Area population and average number of measurements per cell. 


