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Abstract. Heterogeneity of technical and business designs, complexity of 
collaborations, and incentives are just some of the consequences of service 
platform evolution that complicate their business analysis. Business models are 
usually on a higher abstraction level than service platform designs, which 
requires detailing prior to their financial analysis. This work proposes a 
framework for quantitative analysis, which “reinterprets” the business models 
by underlying service platforms technical and business entities, processes and 
scenarios. In such a way it prepares them for business analysis and valuation, 
focusing also on incentives of collaborating business actors. We explain the 
approach theoretically and demonstrate its use on the proof-of-the-concept 
service platform. 
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1   Introduction 

Converged, cross-media platform models and mobile communication mashups and 
platforms are increasing opportunities for new – and more dynamic value 
propositions. Heterogeneity of technical and business designs, complexity of 
collaborations, diversity of roles and incentives are just some of the consequences of 
service platform evolutions, which make their techno-business analysis complex. 
Service platforms are complex technical and business systems, hosting multiple 
service portfolios (bundles), influenced by dynamics from four spheres: user, 
business, system and technological [1-3]. All of them can dramatically influence the 
quality of experience, quality of service and thus the business value. A good 
quantitative business estimate is dependent on the input of all four spheres. The 
business analyses should not oversimplify any of them. 

Technical and business models of services and platforms revolve around two 
knowledge sets:  

(1) At a higher abstraction level - business models (BM) and qualitative business 
analyses specifying the value propositions and underlying value configurations 
(e.g. [4-8]). There is neither consensus nor a standard approach in business 
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modeling [4-8]. Pateli and Osterwalder [14,6] suggested: whoever wishes to build 
a BM should select one of several published approaches, justify why using that 
instead of another similar, and use that as foundation for building her/his model.  

(2) At a higher detail level – a plethora of technical and business designs of services 
and platforms (difficult to analyze and compare).  

But how to map the BMs to their realizations, and how to estimate their technical and 
business impacts. In business terms, how to valuate the underlying asset (in our case 
service platforms) and quantitatively analyze business actor incentives in 
collaborative service provision? We offer a framework for techno-business analysis 
(TBA) of services and platforms, which might serve this purpose. The TBA [1,2] 
engages in service and SP analysis with respect to four important aspects affecting its 
technical and business performance: user, business, system and technical, which we 
discuss below.  

User analysis in our approach contains two aspects: service customer and service 
user. Customer aspect focuses on user value concepts, their business counterparts and 
contribution of services in their realization. Focusing on service user means mapping 
the user value concepts to goals, requirements and usage scenarios, and analyzing 
which service can support their realization. We call it a service usage modeling. We 
focus on service support in delivering the value to the user (assisting the user in goal 
realization that is represented by scenarios). A user scenario describes the end-user 
behavior when interacting with the service.  

Business analysis considers value proposition, value configuration, corresponding 
business models [4-8], and business process models [2] specifying collaborations in 
service delivery.  

System and technical analyses focus on system models and system process models 
needed for analyzing system interactions in collaborative service provision. In this part 
of the TBA we take over the business process models and map them to their system 
and technical counterparts, with help of scenario techniques. We use (Message 
Sequence Charts (MSCs) [10] and Unified Modeling Language (UML) [11]. For 
scenario representation we start with scenario stories (modeled with help of templates 
[12,13]), which we map to interaction diagrams (MSCs).  

We detail the TBA framework in the following text. In section 2 we present the SP 
approximate (used to simplify / prepare the SPs for the techno-business analysis), and 
explain the main phases of the TBA. In section 3 we discuss some additional analytical 
opportunities the TBA framework can offer. Namely, model-based mapping and 
projection techniques can also be used for qualitative and quantitative comparison of 
various, business, system and technological solutions. Section 4 exemplifies the use of 
the TBA on a proof-of-the-concept case, while section 5 concludes this work. 

2   Techno-Business Modeling Framework 

The TBA framework is based on: (1) a service platform approximate, (2) scenario-
based modeling and simulation of SP’s technical and business processes and (3) 
portfolio analysis and valuation of services and enablers. Universality of the TBA is 
based on uniting these analytical techniques in a common framework, which can be 
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used for the techno-business analyses of services and SP solutions, varying from 
simple service provisions to provisions of complex service and enablers’ portfolios.  
The TBA enlightens simultaneously roles and responsibilities (specified by 
interactions and collaboration scenarios) of SP entities and business actors: services, 
enablers, end-users and service and enabler providers. This requires well structured 
and methodical analyses, which we discuss in the following subsections.  

2.1   Service Platform Approximate 

A structural service platform approximate, so called Generic Service Platform Model 
(GSPM) [1,2], hides a complexity of the SPs, simplifies system and technical designs 
and prepares them for techno-business analyses. The GSPM, shown in Fig.1, abstracts 
the service platform designs by the following entities (classified according to the set of 
both technical and business criteria [1,2]): services, enablers, service platform 
mechanisms (e.g. service discovery, composition, brokering and mediation), service 
platform capabilities and resources. Due to a high abstraction level the GSPM is also 
used as a framework for comparison of technical and business solutions, as discussed in 
section 3. We can conclude that we approximate the SP by two portfolio sets: (1) 
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Fig. 1. Generic Service Platform Model (GSPM) 
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Fig. 2. Techno-business modeling approach (contains two major phases: usage of services and 
enablers, and provision). Scenario mapping and projection (cumulating) techniques are 
illustrated in each phase of the model, and explained below. 

end-user service portfolios (in further text service portfolios), and (2) portfolios of enablers 
and service components, used to compose the end-user services and their portfolios. 

When the SP is approximated with help of the GSPM (Fig.1), we engage in the 
TBA. As illustrated in Fig.2, the TBA is divided in two phases: (1) usage of services, 
enablers and other SP entities (analyzing user interaction scenarios, business process, 
system process and technical process scenarios, needed for service composition and 
delivery) and (2) provision of services and enablers (specifying business aspects of 
service provision and analyzing its economical consequences). These two models are 
used to “simulate” technical and business processes and estimate their business and 
technical performance, as detailed in the following subsections. After these two 
models have been presented, we discuss scenario-based simulation of periodic use of 
services and enablers, and focus on the service and enabler portfolio analysis and 
valuation. To stress once more, simulations analyze two usage aspects: (1) how 
service portfolios support end-user scenarios and (2) how enablers are used in service 
composition and delivery. 

2.2   Modeling Usage of Services and Enablers 

Scenario Modeling and Mapping 
As mentioned before, we engage in process modeling (sketched in Fig.1), starting 
with user scenarios uu (indexed by u = 1 : Nu), focusing on user activities and 
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interactions tm (indexed by m = 1 : Nt)). We continue with business process scenarios 
(specifying the support of services sj (indexed by j = 1 : Ns)), system scenarios 
(determining the usage of enablers ei (indexed by i = 1 : Ne)), and finish with 
technical scenarios (mapping the system process scenarios to various technological 
solutions and its resources hl (indexed by l = 1 : Nh)).  

Firstly we identify a set of user / usage scenarios uu, representing the typical usage 
patterns (aiming at realizing user goals). Scenarios, modelled as template-based 
scenario stories, are mapped to MSC-based usage interaction sets, i.e. sequences of 
interactions invoked by the user (Eq. 1). Some of these interactions tm can be supported 
by the SP functionality (services and enablers). Not all user interactions result in 
service interactions. Careful scenario analysis has to resolve these mapping issues.  
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The λ parameters are cumulative message counts, summing up the number of message 
instances of the same message type as in a MSC diagram (Eqs. 1-4), convenient for 
further processing. In such a way we project the MSCs into their message totals, as 
sketched in Fig.1. 
 

Mapping scenario interactions to services 
It should be noted that a user interaction tm could be mapped to multiple services sj, 
representing alternative service supports. E.g. it is possible to send an instant message by 
various solutions, depending on the service context (SMS, MMS or e-mail). Mapping 
and cumulating scenario interactions tm to service invocations sj is shown in Eq. 2. 
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Mapping services to enablers 
Enablers provide the SP functionality to the services and are measured in units of 
functionality (invocation counts). The service composition mechanisms [1,2] 
determine to a great extent the service and enabler level MSCs (Eqs. 2 and 3). In 
praxis the service composition can be a static software system (producing the same 
service and enabler composition sets in all scenario instances), or a dynamic (and 
respond to service context changes or changes in service domains (e.g. availability of 
enablers and services in service domains. Service composition might vary, resulting in 
different coefficients in Eq. 3. Each service sj, is represented by an enabler MSC, 
representing a set of interactions that enablers ej and service platform mechanisms 
must complete in order to deliver service sj. So we can approximate the service sj as a 
composition of a set of service components and enablers ei expressed by: 
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sj is mapped to enablers by using the vector λe
ij – representing the needed amount of 

enablers for delivering the service sj. 
 

Mapping enabler level MSCs to SP capabilities and resources 
Each enabler requires a dedication of a set of capabilities, which in turn consume 
resources, expressed by: 
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Such model transformations give us a possibility to specify interaction sets in such a 
way that they can be analyzed: qualitatively (including structural model analyses), 
and quantitatively - with help of various projections, e.g. financial (cost and revenue 
analysis) and resource and capability projections (analysis of usage of service 
platform capabilities and resources). 

Simulation of Periodic Usage of Services and Enablers 
Simulation of periodic use of services and other SP entities (enablers and resources) is 
the next step in our techno-business analysis. Important inputs are vectors specifying: 
contribution of services λs

jm to scenarios, enablers λe
ij to services and consumption of 

resources λh
li (by enablers). All the scenario instances are cumulated into the vectors 

λs
m,λe

j, λh
i, representing the totals of their contributions in scenarios. When projections 

are calculated for single instances of scenarios we continue with their periodisation. 
Interesting period units for this work are days, weeks, months and years. Simulation 
of periodic use of services, enablers and resources (denoted as use in Eq. 5) is made in 
the following way. 
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Where wu is a weighting coefficient describing usage variation in scenario u, 
compared to the normative use, while period and subperiod are period units. We 
proceed toward valuation of roles, responsibilities and contributions after completion 
of simulations. A modeling entity under consideration determines the most convenient 
valuation method. In this analysis we focus on services and enablers. For them a cash 
flow-based valuation is the most appropriate. We explain it in the following section. 

2.3   Modeling Service Provision 

Business characteristics of services and service portfolios (e.g. business scale and 
scope parameters, network effect features, pricing, utility and price elasticity, service 
life-cycle effects, revenue and cost structure of services) have to be included in the 
techno-business models and scenarios. Majority is included either in service usage 
modeling or in service provision modeling (cash flow – based analyses of various 
business scenarios), which is shortly discussed in this subsection. The commercial 
service life-cycle is divided in three zones [9]: growth, maturity, and decline. In order 
to get realistic modeling estimates various information sources are combined, such as: 
market analyses, field work (empirical studies, field trials), survey techniques and 
expert analyses. In the backbone of all these analyses is a simple service provisioning 
model, shortly presented in the text below (described in [1,3]).  
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A service j generates a revenue vj per unit of service. It is assumed that revenue vj 
generated by a unit of service j is distributed among the actors who participate in 
creation of service j, performed using a vector of revenue shares γj. As detailed in [3]  
the expected return ri of the service portfolio (containing M services sj) is  given by 
Eq.6, where xij specifies the amount of enabler ei dedicated to provision of service sj, 
and ci includes both variable and projected/discounted fixed costs of enabler 
provision. More about the model is given in [1,3].  
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3   Scenario-Based Analysis and Valuation 

Model-based mapping and projection techniques can also be used for qualitative and 
quantitative comparison of various user, business, system and technological solutions. 
When single scenario instances or classes are analyzed the vectors λs

s, λe
j and λh

i are 
used. However, often the analysts direct their attention to the scenario sets (scenario 
trees), representing the complete solutions / designs, as discussed in this section. In 
these cases they group scenarios according to various modeling and analytical criteria, 
and develop the scenario group representatives λs, λe and λh. Scenario trees, illustrated 
in Fig.2, are used to compare alternative scenario branches (each with its own set of λs, 
λe and λh vectors), the difference of which we compare by traversing the branches and 
applying mappings (map) and projection techniques (project). In such a way we can 
compare alternative technical and business designs, as exemplified in the text below. 

Comparison of alternative service supports of a user scenario 
Various service portfolios can support the same user scenarios. That might change a 
user experience, utility of services and scenarios, quality of service, and overall value 
of the service support, but if the difference from the user expectations is not too big, 
these service portfolios could be considered as alternative service portfolios, capable 
of supporting the same usage scenarios. Alternative service portfolios can imply 
alternative business collaborations (resulting in different business roles and 
responsibilities for business actors). We can assume that the revenue share part for a 
business actor corresponds to the roles / responsibilities in the service provision, 
which can be interpreted by the amount of delivered / provided SP entities (services, 
enablers and resources), in these business and system collaborations. An example 
comparison of alternative service support of the same user scenarios will traverse two 
branches with the following nodes in Fig.2: (a) 1→3→7→12→17 and (b) 
1→4→8→13→18 and analyze them by the following mappings and projections: 

                  
rprojecthmapemapsmapt ⎯⎯ →⎯⎯⎯ →⎯⎯⎯ →⎯⎯⎯ →⎯ λλλλ       (7) 

Comparison of various system collaboration patterns 
Another interesting analysis can be a comparison of various system solutions, 
modeled as various system collaboration patterns (scenarios). Vectors λe represent 
various system solutions for delivering the same service (so the same service can be 
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composed of different sets of enablers or components). It can in some cases also 
represent various technical solutions, where some enablers are replaced with others. 
Alternative service implementations (by alternative enabler portfolios) in Fig. 2 are 
represented by the following scenario paths: (a) 2→5→9→14 and (b) 2→6→11→16, 
and analyzed by the following mapping and projections: 

                                            
rprojecthmapemaps ⎯⎯ →⎯⎯⎯→⎯⎯⎯→⎯ λλλ

                         

(8) 

Comparison of various technological realizations 
Alternative technical implementations (technological variants) of enablers can also be 
compared with help of enabler-level MSCs and corresponding cumulatives, as 
illustrated in Fig. 2 by two branches: (a) 5→9→14 and (b) 5→10→15: 

                                            
rprojecthmape ⎯⎯ →⎯⎯⎯→⎯ λλ

                     
                     (9) 

4   Practical Case – SPICE Mobile Service Platform 

We have used our scenario-based modeling approach in several practical cases. Here 
we will present one of them: a third party service provision platform – based on the 
SPICE service platform technology [1,7]. Four business actors collaborate in service 
provision. Each business actor is a separate business unit (enabler or service 
component provider), as illustrated in Fig. 3: service provider a1 (responsible for: e1 – 
service composition and delivery enabler, and e3 – A4C enabler), context provider a2 

(providing e2 – service context enabler), network provider a3 (delivering e4 – network 
enabler) and content provider a4 (responsible for e5 – content enabler). The SP model  
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Fig. 3. Scenario tree, containing: user scenarios (U scn), business process scenarios (B scn), 
system process scenarios (S scn), technical process scenarios (T scn), and service provision 
scenarios (SPr scn). The nodes 1-13 focus on usage or services and enabler, while the nodes 14-
18 focus on the business aspects of service provision. 
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contained service portfolios of 6 services, composed of 5 enablers. 5 user groups 
interacting in 8 usage scenarios have been simulated. Periodic service usage was 
simulated and calculated for a period of 10 years (anticipated service life cycle). 
Usage variations on daily, weekly and seasonal basis have been included in the 
simulations. Business case was limited to Norwegian telecom market and Norwegian 
users. Business risk estimates were obtained from comparable projects and service 
offerings. Valuation was based on cash flow projections, where various total and 
partial net present values have been calculated. 
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Fig. 4. Sketch of the SP entities, actors and their techno-business management structure 

In the analyzed platform one part of enablers is already implemented, while the rest 
will be either developed (need investment estimation) or rented from other service 
providers. Three enablers required significant investment: service composition and  
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Fig. 5. Income profile for business actors ai, providing one enabler each (as sketched in Fig. 4), 
with exception of service provider a1, who provides two enablers: e1 – service composition and 
delivery enabler, and e3 – A4C enabler. The revenue units are anonymous. Anticipated 
commercial service life-cycle is 10 years (p1 – p10). 
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delivery enabler, and improvement of the existing context provisioning system. 
Investors typically seek the quantitative answers to the following questions. Which 
services users need in their scenarios (and to which extent)? Which enablers are used 
in services and to which extent? Are these scenarios equally profitable for enabler 
providers as for service providers? Which alternative service portfolios might support 
the same user scenarios? In the text below we give examples of results (with 
anonymized revenue values).  

Income profile for business actors ai is shown in Fig. 5 (corresponding well to 
income per enabler they provide). Namely, business actors provide one enabler each 
(as sketched in Fig. 5), with exception of service provider a1, who provides two 
enablers: e1 – service composition and delivery enabler, and e3 – A4C enabler. Fig. 5 
shows significant difference in cash flow profile of business actors. Service provider 
(a1) and content provider (a4) have much higher cash flow positions. It might indicate 
the business potential of delivering and integrating service platform solutions (and 
mechanisms), assuming that our pricing and revenue share mechanisms are used. It is 
still very unclear how the service discovery, composition, brokering and mediation 
(service platform mechanisms) will be priced. We believe that they should be treated 
equally to the other enablers (e.g. network and content provision) because of their 
importance for composition, delivery and provision of end-user services. At last, they 
wrap the SP functionality and provide it to the end-users. 

Fig. 6 compares the income per user group, based on calculating the value of 
service support in user scenarios. The differences in profitability of various user 
groups can be noticed, and it partly reflects the importance and the role of service 
support for their activities (expressed as interaction patterns). User groups differ in: 
the services they choose, the way they use them, and the consumed quantities.  

Fig. 7 shows differences in the income of various services. When we analyze Figs. 
5-7 we have to keep in mind that the choice of service portfolio is not determined just 
by the business criteria. Additional important moments can play significant role: user 
preferences, service context, required services / enablers, and even government  
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Fig. 6. Contribution of 4 user groups (UGi) and their 8 usage scenarios (sci) to revenue creation 
(10 years service life-cycle). The revenue units are anonymous. Anticipated commercial service 
life-cycle is 10 years (p1 – p10). 



 Connecting Business Models with Service Platform Designs 43 

s1

s40

100 000 000

200 000 000

300 000 000

400 000 000

500 000 000

600 000 000

700 000 000

800 000 000

900 000 000

p
1

p
2

p
3

p
4

p
5

p
6

p
7

p
8

p
9

p
10

s1

s2

s3

s4

s5

s6

 

Fig. 7. Contribution of 6 services (s1 – s6) to revenue creation (10 years service life-cycle). The 
revenue units and service names are anonymous. Anticipated commercial service life-cycle is 
10 years (p1 – p10). 

regulation. Very often just a part of the service portfolio elements are profitable, some 
of them even create just costs, however their total contribution should result in a 
positive position for the business actor [3]. 

The TBA approach can also offer the sensitivity information for various entities: 
services and service portfolios, enablers and enabler portfolios, business actors, user 
groups and their usage scenarios, various business parameter sets (e.g. pricing 
schemas, cost factors and revenue models). This information complements well the 
business model information and gives an insight in some aspects of the risk of 
business actors.. This result requires that the scenario trees represent well the possible 
technical and business situations. 

As this example and the theoretical part of this paper show, the TBA is a complex 
analysis, strongly dependent on realistic input coming from four domains (user, 
business, system and technical). With this limitation/assumption in mind, we believe 
that it offers a reasonable framework for integrating scenario information in a 
systematic quantitative analysis. Its further strength and practical relevance lies in the 
choice of standard and well accepted analytical techniques. However, we stress that 
we consider the TBA as a complement to other methodologies used in business 
modeling and analysis. It is particularly convenient for the cases of conceptually new, 
complex designs, without historical data, where the other methodologies exhibit high 
degree of speculation, and where some quantitative estimates might help. 

5   Conclusion 

We believe that the value of business models increases when supported by well 
founded quantitative (e.g. financial) estimates. This is particularly needed for the 
conceptually new designs, without historical data, and with difficulties in using 
comparables. It is difficult to create technical and business analyses for complex, 
distributed, heterogeneous and pervasive services. The TBA framework might offer 
some of the answers and estimates. The whole TBA is quite a complex analysis, 
strongly dependent on realistic input, coming from various analytical domains. Its 
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strength and practical relevance lies in the choice of standard and well accepted 
analytical techniques. We are continuing improving the approach and simplifying it 
for the practical use in service and SP analyses. 
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