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ABSTRACT 

The objective of this deliverable is to depict the landscape of future marketplace for assured quality 

services across multiple providers and to present its business models analysis. In this document, the 

consortium has proposed a refined reference framework that captures the economic and technical issues 

of the creation and support of assured quality services. This business modeling and analysis framework is 

also aligned with the latest developments in the ETICS architecture and the community concept fronts, also 

taking into account the increasing interest in innovative business models and services and the respective 

net neutrality debate. This framework has been used as the basis for the business model study of service 

scenarios that are of high importance in terms of both market value, as demonstrated by the market 

quantification, and architecture impact: Virtual Private Networks and Business Cloud Connectivity, Business 

Video Communication, Off-net Content Delivery and Gaming-as-a-Service. The ETICS community is also 

studied and refined, along with its three main types, namely Open Association, Federation and Alliance, 

and complemented with the specification of business policy rules that promote healthy competition and 

market efficiency. The consortium also overviewed the phases of the ETICS technology roll out and 

evaluates its impact on the ETICS business models that are feasible for each of the phases, also associating 

them with a certain community type. Issues related to Network neutrality with emphasis on the impact of 

Network Service Provider – Information Providers side payments and also the link of Quality of Experience 

(QoE) with users’ willingness-to-pay are investigated. Furthermore, the consortium has identified a set of 

pricing and charging proposals, such as the Sending Party Pays principle, Distance-based pricing and 

Congestion Charging which, although not required by an ETICS solution, can be beneficial for certain ETICS 

community types and rollout phases. Overall, this document’s scope is wider than what its title implies: It 

comprises the summary of WP3 work and recommendations in the fronts of architecture, ETICS 

community, business modeling, pricing, net neutrality and QoE. 
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EX EC UTIV E  S UM MA R Y  

Introduction – Problem statement 

The Internet has evolved towards a unique infrastructure for creating value-added services fundamentally 

centered on worldwide connectivity. These services, enabled by the increasing bandwidth of access 

networks, result in new richer applications such as video-on-demand, video conferencing, online gaming, 

telepresence, e-health services. The transition of those services from unpredictable best effort to standard 

high quality (HQ) is a prerequisite for further enhancing their popularity and enhancing their features that 

the end users enjoy. The efficient provisioning of such services whose success heavily depends on the 

Quality of Service (QoS) of the network, requires a significant effort from the underlying network(s) and 

end-to-end QoS assurance in order to meet the quality expectations of end users: For instance, interactive 

video conferences may be perceived to be very annoying if at some point in the transmission the 

connection is considerably impaired. Quality assurance is a prerequisite for the positioning of such services 

as high-value products in the market, thus creating significant revenue opportunities for both the Network 

Service Provider (NSPs) and the Information Providers, also referred to as Over-The-Top providers (OTTs), 

justifying investments in new network infrastructure (capacity) and QoS differentiation mechanisms.  

This requirement for end-to-end quality assurance poses significant challenges both in the access and the 

interconnection part of the network. For instance, a telepresence service which involves High Definition 

video streaming among multiple branches of a multinational company, each connected to the Internet via 

a different NSP is just one of many such service scenarios. Any factor of uncertainty regarding the Quality 

of Service (QoS) will mitigate the respective users’ willingness to pay for this service. In fact, the ETICS 

studies investigating the users’ willingness to pay in conjunction with the Quality of Experience (QoE) issues 

have also  highlighted that random packet loss has a strong monetary effect on users [SaZwRe12], 

[SaEg12], [Sackl12]. The need for providing inter-domain quality assurance is apparent in the European 

market nowadays: For instance, a multitude of companies have presence in multiple countries, each of 

which is served by a different Edge NSP; there are high-value services, e.g. interactive multimedia streams, 

which cannot be sufficiently supported by alternatives such as Content Distribution Networks (CDNs). 

At the same time, the traditional peering and transit interconnection agreements do not provide any type 

of QoS assurance. Those agreements are service-agnostic and pertain to interdomain traffic aggregates of 

multiple services (elastic and inelastic), which all experience an unpredictable network QoS that mostly 

depends on overprovisioning mechanisms, which are both insufficient and inefficient [ATKearney10], 

[Jacobson09], [OECD12], [Walrand08]. Paired with the increasing overall traffic demand (and the 

associated investment requirements) and the limited incentives in investing in new core and 

interconnection technologies, this inevitably renders the current technological and business landscape 

unsustainable for the provisioning of the emerging services that rely on predictable network performance. 

Also, the strategy of capacity overprovisioning, i.e. purely increasing the bandwidth of the network links 

considerably above demand levels, is  insufficient to meet all the requirements of the new envisioned 

application today. Beyond that, the deployment of additional capacity is non-viable over certain parts of 

the network. This is due to the NSPs inability to capitalize more on the services offered over the best effort 
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network and the erosion of NSPs profits, combined with the fact that the year-by-year speed increase of 

optical equipment network interfaces – upon which backbone networks rely – has reduced [OECD12]. In 

particular, a series of economic and business issues demonstrate that overprovisioning is not an acceptable 

business strategy for certain parts of the network, such as the peering links, due to the potential threats 

that a larger network can face from its rivals, such as backbone free riding and business stealing [Del3.3]. 

These business and economic inefficiencies of the current interconnection regime motivate an increasing 

research and business interest in providing solutions for enabling sustainable ecosystems where services 

relying on quality assurance can be efficiently provisioned, as also identified in business reports 

[ATKearney10], [OECD12]. To this end, ETICS has proposed the concept of Assured Service Quality (ASQ) 

goods for interconnection, a technology-agnostic family of interconnection contracts that can provide 

quality-assured interconnection, based on Service Level Agreements (SLAs). 

As also identified in [Del3.2], interconnection to support QoS-aware services will require overcoming two 

main obstacles: Service coordination and Business coordination [Br05b]. Service coordination is part of the 

focus of the project’s technical workpackages, which also address the network services and the required 

QoS characteristics. Business coordination, the focus of WP3 work and this deliverable, involves identifying 

sustainable business ecosystems with fair value/revenue and cost apportionment among the stakeholders 

involved in the value chain. In the interconnection market there is not an obvious model for value transfer 

and cost apportionment. Identifying potentially beneficial models is one of ETICS main objectives and 

challenges, also given the asymmetry in the value derived by some of the stakeholders (as the smaller 

providers gain greater value by interconnecting with the larger ones, distorting incentives for upgrades of 

the network infrastructure, as also discussed in [Del3.3]).  

Collaboration: Motivation and implications 

Providing QoS guarantees will require bi/multi- lateral SLA agreements realised either via alliances or 

through an open market; this is reflected in the ETICS community concept, which is a novel three-stage 

collaborative service provisioning paradigm. From an economics standpoint, we have identified the lemon 

market theory [Akelrof] as one possible explanation for the lack of multi-domain QoS-based services in the 

current market place (Section 2). This theory is in line with related interconnection economics models from 

literature [Del3.2] and seems to explain the observed phenomenon that QoS is mostly restricted to 

individual network providers as so-called “on-net” services. It is worth noting that technical orchestration 

and monitoring, as well as the business agreements with competing NSPs in the interconnection context 

generally involves a higher complexity, thus requiring better alignment and assistance than “on-net” 

alternatives being completely controlled by a single NSP. We believe that the collaborative (among 

competitors) community concept can be the stepping stone to overcome this inefficiency and a key market 

enabler for the provisioning of premium connectivity services in the market,  thus creating new business 

models leading to a better correspondence between network investments and revenues and enhancing the 

health of the interconnection ecosystem. 

This collaboration does not come without a notable tradeoff though. The inherently required alignment of 

business and technical processes whether within or among collaborative open associations or closed 

alliances requires effort from the NSPs who wish to enter the emerging market of assured quality 

interconnection services. In [Del3.4] we have provided the ETICS market quantification, depicting the value 

that is to be gained. The market quantification analysis has clearly identified that different markets and 
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services entail different degrees of profitability and also technical complexity. Thus, it is also important to 

consider the gradual roll out of the ETICS solution and investigate its impact on the business models 

proposed. In this deliverable, we apply a series of investigations built on top of [Del3.4]’s market 

quantification and the initial business model analysis of [Del3.2] and updates of [Del3.3] in order to refine 

the ETICS business models analysis. The two main axes for this refinement come from a) the latest 

architecture development in WP2 (requirements) and WP4 (architecture), also considering the gradual roll 

out of the ETICS, and b) the community concept. The latter can serve as the catalyst for materializing the 

NSPs collaboration and the “umbrella” under which certain business models, mechanisms and solutions 

can be supported under different assumptions on market maturity, trust and willingness to collaborate of 

the community members. This complements previous WP3 work on such solutions [Del3.3]. 

Our contribution in brief 

We provide a refined business modeling reference framework and apply it to services with potential, 

depicting value and cost relations among the involved stakeholders. We also perform business modeling of 

the roll out phases of the ETICS solution, as specified in WP2 and WP4, and discuss the closely related 

issues of architecture impacts and recommendations, providing from an economics and business 

standpoint the final WP3 recommendations regarding the project’s architecture issues, i.e. refinements 

and additions over the recommendations regarding information exchange and service coordination models 

provided in [Del3.3]. We also provide a community refinement, along with specification of business policy 

rules for the three community types and a qualitative community evaluation, based on economic criteria. 

The issue of pricing is also addressed and concrete mechanisms are proposed. This is also in line with the 

users’ willingness to pay study of Appendix F, which justifies the applicability of such schemes for assured 

quality services also from the end users’ perspective. The applicability of the pricing and charging schemes 

to different community types and rollout phases is also investigated (cf. Section 2 and Appendix D). 

Moreover, we address the closely related issue of Net neutrality by means of both overviewing our 

contribution to latest EU regulatory consultations and investigating one of the major issues of interest, that 

of side payments among NSPs and content providers. Finally, we provide our final conclusions and 

recommendations, thus completing the reporting of the WP3 work for the project. 

The business modeling of the ETICS solution inherently implies both an evaluation and parameterization of 

the solution per se and is closely related to technical aspects of the project and the architecture. To this 

end, we have started our study by investigating and evaluating architecture scenarios, choices and 

functionalities, providing practical recommendations thereof. 

Architecture motivations and implications 

The ETICS architecture currently contains a large number of implementation and deployment scenarios. 

This is beneficial because it allows flexibility in the market place, which is in line with the “design for tussle” 

principle proposed in [Clark05]. This principle states that new architectures and Internet protocols should 

permit all the parties to express choice. To this end, it is important to avoid the deployment of protocols 

and architectures that instead of allowing choices for actors impose a single pre-made and hard-coded 

solution, thus creating imbalances and distortions in the Internet. However, if any deployment is to achieve 

coordination gains and scale, it will need to standardize some key interoperability aspects. To make this 
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possible and sustainable from a business view, a common understanding of their economic motivation is 

necessary. We provide below the main motivations for an ASQ-enabled infrastructure: 

Increase efficiency in resource use: A new architecture for cooperation between NSPs can be seen as a tool 

to manage networks more efficiently and thereby optimize the overall resource utilization. Studies such as 

[Norton08] indicate that time and money may be spent today on improving the relative position of single 

actors even when that does not create value for the market as a whole. The introduction of ASQ 

interconnection should create a shift in focus towards more awareness of resource use in new service 

development, which would be beneficial for the environment at large. More specific efficiency gains would 

result from a higher average utilization of infrastructure at a given level of investment, also due to better 

multiplexing, service-aware routing and better load balancing. 

Increase average welfare from service use: A second main target for an ASQ-enabled architecture is to 

create new dimensions of product differentiation in both the wholesale and retail services markets. In 

general, product differentiation is known to increase welfare because it increases the number of available 

choices and allows heterogeneous consumers to choose consumption bundles more closely suited to their 

individual preferences [Friederiszick11], [Wahlmueller12]. [Wahlmueller12] demonstrates increase in user 

utilities when quality-of-experience aspects are included in the traffic classification process. With an 

application-agnostic benchmark two-price system, a relatively high amount of users may choose not to 

purchase service. This amount can be reduced substantially if quality expectations are taken into account. 

Enable new applications with high-value traffic: As a third specific target, new high-value services can be 

made possible with assured network quality in place. This could e.g. be inter-carrier business connectivity 

services with network SLAs and multi-NSP videoconferencing. Some of these applications already exist 

today, but generally within the limits of single networks or highly specialized actors. The potential for 

improvement typically involves increased network and geographical scale.  

Maintain investment incentives and a healthy level of competition: Network investments are needed if 

current IP traffic growth expectations are to be fulfilled. [Cisco12] e.g. expects a threefold increase in 

global IP traffic over the five years from 2011 to 2016, corresponding to an annual growth rate of 29% 

worldwide and 27% in Western Europe. When the number of paying Internet users subscriptions were 

growing fast, investment could be made under the assumption that revenue growth would follow simply 

through the increased amount of subscriptions. The exponential growth rates of capacity in optical 

technologies further served to make overprovisioning strategies in core networks attractive. However, the 

number of individuals using the Internet in Europe increased by only 4.2% from 2010 to 2011 according to 

[ITU], and 68% of the population are now already users. With most people already using the Internet, the 

user growth potential in this part of the world is limited. In markets without revenue growth large enough 

to cover capacity investments, cost reduction efforts such as network sharing and consolidation are natural 

responses, but with clear limitations [OECD12]. An ASQ-based architecture could be a way for NSPs to 

obtain new revenues from Internet traffic growth through new services, with more efficient use of the 

network infrastructure, and while preserving open competition.  

Create new opportunities for low-end innovation: New services could be made possible due to the indirect 

effect of improved efficiency. Such services could be e.g. ultra-low cost Internet access for applications that 

are not interactive or time critical. Typically, these could be disruptive innovations in the sense that they 
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address un-served or underserved market needs and are often out of scope for existing actors 

[Christensen97]. This market potential has not been analyzed in depth by the project. 

Architecture issues and recommendations 

Having overviewed the main motivation for developing a new architecture for ASQ goods exchange, we 

proceed to explain what we consider to be the main issues that would need to be resolved. In particular, 

we have identified four main issues that we think a new ASQ-enabled architecture needs to handle: 

 Asymmetric information driving high quality out of the market place 

 Lack of coordination highlighted by peering disputes 

 Inefficient routing under congestion 

 Misuse of market power and local monopolies  

Different stakeholders may assign different priority to these issues, so a solution should as far as possible 

address all of them in order to be widely accepted. The more specific coordination principles, which we 

think that are needed for buying and selling ASQ goods, taking into account the aforementioned 

motivations and collaboration issues, can be grouped into four areas: 

 A common language for network quality that can increase transparency and achieve economies of 

scale 

 Common traffic charging principles based on unidirectional flows in the network layer 

 Propagation of information to facilitate route discovery and revenue sharing 

 Avoidance of fragmentation while building trust between heterogeneous actors 

An ASQ-enabled traffic exchange architecture should both increase external user welfare and internal 

system efficiency. A gradual approach to information sharing is needed in order to improve the current 

situation. For the technical architecture, we recommend: 

1) to design a simple approach with a limited set of quality parameters in order to bootstrap a 

community for commercial ASQ traffic exchange based on bilateral agreements and existing route 

announcements between NSPs with a relatively high level of trust due to common interests, 

2) to design for independent ASQ traffic routing in the two directions between two endpoints, with 

Sending Party Network Pays (SPNP) as the foundation layer charging, recognizing that not all ASQ 

traffic exchange will allow easy identification of an initiator side willing to pay for both traffic 

directions, 

3) to avoid automating the inter-NSP negotiation stage of Pull scenarios with respect to splitting the 

values of QoS parameters and total price among the ASQ NSPs, since this would introduce the risk 

of severe instabilities into the ASQ traffic market (this does not prevent the automation of ordering 

and establishment of ASQ paths under pre-negotiated pricing agreements), 

4) to encourage complementing the ETICS core functionality with intra-ASQ session management 

implementations (cf. service enhancement functional area (SEFA) by WP4 [Del4.4]) in order to 

monetize the most valuable session flows, 
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5) to focus on managed business connectivity services and provide standardized APIs for NSPs, 

business customers and other service providers willing to compose their own product offerings on 

top of the ASQ goods, and 

6) to specify a monitoring system, along with a gradual step-by-step roll out scenario, based on the 

assumption that each NSP will cover its own cost and use the system for its own benefit. 

The roadmap towards higher levels of efficiency and welfare benefits should go through a gradual 

extension of public information exchange in order to increase the wholesale market transparency. This can 

take the form of a single information-sharing federation between NSPs in an ASQ-exchanging community, 

while still keeping business decisions related to revenues and resource control at individual NSPs. Common 

monitoring efforts must be anchored in a commonly agreed risk perception.  

Finally, we recommend seeing business alliances as several collaboration options that may emerge in a 

mature ASQ market, probably within targeted service and application areas. Each alliance needs to be 

constructed based on unique principles for revenue sharing and resource specialization among actors and 

they will therefore have different growth opportunities and possibly compete with each other. In order to 

maintain a non-fragmented, global ASQ infrastructure, such alliances should primarily operate above the 

network layer. (See further remarks regarding the different types of communities below.) 

Community 

The ETICS architecture is the base technology layer, upon which, collaborative inter-carrier inter-domain 

services can be built, managed and provisioned. The economics and business aspects of the provisioning of 

such services are equally important. This has motivated the project to define the community paradigm: 

This is the technology-agnostic economics and business layer upon (partial) collaboration is incentive 

compatible for the NSPs and beneficial for all the interconnection market stakeholders. Hence, it is the key 

enabler for the provisioning and realization of interdomain managed services in the market. Thus, the 

community serves as the catalyst for materializing the NSPs collaboration and interactions specified in the 

architecture scenarios and for provisioning and realization of ASQ services in the market.  

It also defines at a large extent which certain business models, mechanisms and solutions can be supported 

under different assumptions on market maturity, trust and willingness to collaborate of the community 

members. In this deliverable we have thoroughly investigated this correlation, complementing the previous 

WP3 work on possible solutions and ecosystem configurations of [Del3.2] that have been investigated by 

means of economics/financial and game-theoretic analysis in [Del3.3]. As already mentioned, the lemon 

market theory seems to explain the observed phenomenon that QoS is mostly restricted to individual 

network providers as so-called “on-net” services. We believe that the collaborative (among competing 

Network Service Providers) community concept/service management and provisioning paradigm can be 

the stepping stone to overcome this inefficiency. It serves as and the key market enabler for the 

provisioning of assured quality connectivity services as an additional choice in the market, thus creating 

better correspondence between network investments and revenues and enhancing the health of the 

interconnection ecosystem. 

In this deliverable, we have revisited the community specification and its three types, complementing 

them with business policy rules and providing a qualitative evaluation, based on economic criteria. In 
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particular, we have further specified three basic community types originating from [Del4.3] (i.e. Open 

Association, Federation, Alliance), each coupled with different amount of trust among its participants, and 

also different degree of cooperation, information sharing and level of constraints imposed by the business 

policy rules. We argue that they mainly pertain to different degrees of NSPs trust and stages of the market 

evolution, from early to mature markets. These rules also contribute to both a better understanding of the 

three types and the efficiency of the community and are expected to be further tailored in practice as a 

result of the negotiations among the community NSPs. 

Open Association is very open and dynamic. It is the entry-level solution perfectly harmonizing with 

different (community) agreements around. It solely requires technical alignment with the core ETICS 

solution standards and protocols. On one hand, this could mean easy and dynamic scaling by promptly 

responding to increased demand. On the other hand, with lack of strong commitment from members, 

churn threat is higher since NSPs might abandon the community and the ETICS solution as a whole if they 

see even short-term better opportunities elsewhere, negatively affecting the sustainability of the service 

(refer to the lemon market problem above due to limited trust levels). Due to the bilateral nature of the 

agreements, an Open Association might not utilize the most efficient routing between the source and 

destination, taking varying load across the network into account. As it may be seen as the next-generation 

of peering and transit on the current Internet, we recommend the Open Association to early markets.  

A Federation is a community with a sufficient level of trust among its members, so that they can fully share 

technical information about quality levels offered, and equally importantly open for end-to-end quality 

monitoring.  This contributes to efficient and stable ASQ route selection and facilitates product and price 

comparisons. Admittance is allowed for candidate NSPs that meet the subscription acceptance 

prerequisites defined by the Federation as part of its rules. The Federation community type is most likely to 

appear at the medium phase of the ETICS solution roll out. 

An Alliance allows conducting joint business by including penalty regulations for noncompliance. In 

extremis, in a mature market and among extremely highly trusted parties it can evolve to a Virtual Network 

Operator. It requires a large degree of alignment of the business process of the participating NSPs and 

discipline to the commonly defined business goals. A potential threat is that it can become as strong, 

integrated, and huge that the point is reached where it operates as a cartel (no individual price, offer 

tenders, etc.) or even a monopoly (all relevant NSPs are integrated and others are excluded) in its market. 

The processes, standards and business policy rules adopted by an Alliance could enable high service 

volumes, large economies of scale, and efficient optimizations such as load balancing across NSPs. 

Hence, it should be observed that the success (or lack thereof) of the open association will determine the 

attractiveness of and drivers for the other two community types. While there may be just one open ASQ 

association, similar to the current Internet, there will more likely be several instances of Federation and 

Alliance that will both compete and interact with NSPs that for instance are only members of the open 

association. 

The specific rules drafted for an Open Association are core rules that all types of communities must follow, 

and mainly enforce technical standardization. These are: 

1. NSPs that wish to be part of the ETICS community are obliged to comply with the community 

business policy rules and procedures. 
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2. NSPs must announce their capabilities including Points of Interconnect (PoIs) and offers to 

neighbour NSP(s) of their own choice. 

3. An NSP can re-bundle offers from other NSPs with its own offers and publish them, as long as the 

original offer and the re-bundled (and cascaded) offer can be independently considered for a 

service offering (thereby supporting open competition, and bundling by other NSPs). 

4. NSPs must utilize network service and business communication standards (derived from ETICS 

proposals) and open protocols available to all interested NSPs. 

5. NSPs must promote fair bargaining practices that enable an open market. 

6. NSPs must follow national and regional competition laws, where they exist. 

7. NSPs must comply with confidentiality practices, never disclose private data to third-party, or 

community-confidential information to non-members of the community (e.g. private 

announcements, performance data, pricing). 

8. NSPs are free to choose the appropriate ETICS architecture scenario for the service composition. 

9. NSPs must form bilateral agreement(s) according to the ETICS SLA templates. 

10. NSPs must publicly announce the existence of bilateral agreement(s) (without prices), providing 

ASQ connectivity, according to the ETICS standards. 

These business policy rules reflect a voluntary set of bilateral non-disclosure agreements that can be 

cascaded. Relating to the ETICS roadmap, this set of rules should describe an initial solution step that is as 

simple as possible, while still representing new value compared to best-effort Internet. Moreover, as 

indicated above, this type of community may also be further adapted and may become a desirable long 

term solution potentially complemented with more complex community types as further described below.  

Federation business policy rules are intended to promote more elaborated technical as well as business 

related information dissemination within the community. The additional business policy rules are as 

follows: 

1. All open association policy rules are in effect, with the exception of rule #9, since Federation ASQs 

are not only made from bilateral agreements. 

2. An NSP wishing to be part of a Federation is obliged to comply with the Federation business policy 

rules and procedures.  

3. Public announcements must be forwarded without any modification to all members of the 

Federation. For the ETICS centralized architecture scenario, these announcements are sent to the 

facilitator only. 

4. The amount of technical information disclosed by members of the Federation is agreed by the 

members of the Federation. All members are obliged to share accurate information. 

5. PoIs that are used in the ASQ path cannot be changed without notifying the members of the 

Federation. 
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6. An NSP must deploy a minimal monitoring system compatible with ETICS specification. It must 

allow the retrieval of its monitoring data by all members of the community and/or the service 

facilitator, to the extent defined by the community 

7. Any costs that relate to the ASQ service, and that incurred by the Federation as a whole, must be 

unanimously agreed by all members of the Federation, including the means to apportion these 

costs (e.g. cost of a facilitator for handling information sharing, or shared data repository). 

8. Addition of a new NSP to the Federation must follow ETICS specified procedures, and must be 

agreed by all members of the Federation. 

9. Any member of the Federation is free to leave the Federation, after fulfilling all of its obligations. 

The main new things here are a mandatory monitoring mechanism for service enforcement as well as 

accurate information dissemination, along with the optional but not mandatory use of a centralized 

Facilitator solely for information sharing. The monitoring functionality allows the community to enforce 

conformance of agreed SLAs; non-conformance performance can be traced down to the specific NSP that is 

at fault. Information dissemination for public offers within the community is stated as mandatory.  

Alliance business policy rules facilitate strict business coordination: 

1. All Federation rules are in effect. 

2. A member of the Alliance cannot be member to any other competing community instance for the 

same ASQs. 

3. Alliance members are prohibited from selling ASQs bypassing the Alliance. 

4. Each member commits to the resources contributed to the alliance; deviation from the agreed 

resource contribution will result in penalties for the underperforming NSP. 

5. The validity (duration and expiration period), allocation of each NSP's contributed resources and 

the respective price updates, traffic engineering and policy decisions adhere to the Alliance rules. 

6. Routing, admission control (SEFA layer) and resource allocation are regulated by the Alliance so 

that the Alliance agreed optimization goals are met. 

7. All members of the Alliance agree on a common coordination model, which might necessitate a 

centralised facilitator. 

The Alliance set of rules allow tighter cooperation among the NSPs, which both creates new opportunities 

and places very strong limitations/constraints on the participating NSPs. Alliance members agree on a 

common coordination model and the means to effectively handle the negotiation and the service 

composition phases, possibly by deploying a centralized facilitator entity. Actually the alliance seems to be 

regulating their entire inter-NSP business according to common alliance objectives. 

Regarding our work on the ETICS community front, both the rule sets proposed and the qualitative 

evaluation (available in Appendix A) indicate major opportunities for  all the interconnection market 

stakeholders, as long as healthy competition is promoted and the community paradigm neither hinders 

competitions nor raises barriers to entry. Given that the ASQ technology would inevitably have to compete 

with other existing solutions for different services and markets, it is for the best interest of all parties to 
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engage in an open market approach with fair and transparent trading of assured service quality goods with 

sustainable prices. This serves as an additional option to best effort services in order to both gain 

acceptance in the market and avoid costly disputes or even in extremis regulatory intervention.  

Due to the inherent correlation of the community with business and economics aspects and mechanisms 

for the ASQ goods provisioning in the market, the need for refining our business modeling was made 

evident. To this end, we have provided an evolution of the business model and value network frameworks, 

initially presented in [Del3.2], which has in the present deliverable been further tailored to the usage in 

combination with the community types.  

The business model framework 

The business model reference framework was designed to capture the key economic and technical factors 

that interplay in the interconnection market of services with quality assurance, according to a business 

model built on three essential building blocks: value proposition, value network interconnection and 

financial configuration, which in turn encompass a number of key variables and parameters.  

Therefore, in order to further refine the business model framework proposed in previous deliverables 

[Del3.2] [Del3.3], different taxonomies and categories of players acting in the internet marketplace and the 

relationship between the possible players of significance for ETICS have been analysed. Particularly the 

refined business model reference framework results from the integration and cross-checking process 

between the taxonomies and categories from [Timmers98] [Weill01] [Rappa10], and the previous 

developments of the business model reference framework. Business Model categories with a possible 

application within the ETICS domain are extracted from the taxonomies and their relation with ETICS 

discussion has been depicted. This allows the identification of some additional parameters relevant to 

ETICS which initially were not considered. Then a further aggregation and refinement of the business 

model has been performed from the categories and specifications provided in [BEREC12], which provides a 

description of the main players of the interconnection market, by characterizing them with specific 

functionalities such as Content and Application Providers (CAPs), Content and Application Users (CAUs), 

different types of Internet Service Providers (ISPs) and Content Distribution Networks (CDNs). The in-depth 

analysis of the latter taxonomy from a business model perspective allows defining how players, according 

to their relative position in the electronic communication services value chain, can actually shape their 

business parameters in order to perform their activities and create value (cf. Sections 4 and 5). 

Thus, it has become necessary to address how Business Model Framework and Value Network Structure 

actually relate. In [Del3.3] an initial attempt was made to cross the Business Model framework parameters 

for NSPs (and CPs/OTTs) with the four Value Network (VN) configurations envisioned. Particularly the 

purpose of this preliminary was to highlight, for each Business Model (BM) design parameter, which choice 

within the previously defined value range is potentially more significant in presence of a given Value 

Network alternative. In line with this methodology, we provide an overview of how Business Model and 

Value Network characteristics could be associated, or how Business Model parameters could be 

implemented within the specific Value Network (cf.  subsection 4.4). The Value Network should be seen as 

the ecosystem where all the possible Business Models from different stakeholders compete or cooperate. 

According to this logic, the final analyses of the ETICS’ relevant Business Models and the scenario analysis 

for each Key Service is actualised using the reference framework. 
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Business models analysis 

To this end, in Section 5, we have provided a refined business models analysis for a selection of prominent 

service scenarios that are expected to be among the most promising revenue sources for the ETICS 

technology in various stages of technology adoption and maturity, ranging from bootstrap to full roll out. 

The scenarios selection was made from both:  

 an economics standpoint, focusing on the value that is expected to be generated as quantified in 

[Del3.4] and the plethora of stakeholders involved, and  

 an architecture standpoint, covering the ETICS core interfaces, as well as the ETICS 

recommendations interfaces, i.e. NSP to business customer (E6) or NSP to InfSp (E7) interfaces.  

The scenarios as well as the main criterion for their selection are provided below: 

 VPN and Business Cloud Connectivity: This is the service that is expected to produce a significant 

portion of ETICS revenue according to the market quantification [Del3.4] and also from 

architecture standpoint highlights the inter-NSP interactions over the core ETICS interfaces. 

 Business video communication: This is also one of the prominent business cases for ETICS that again 

from an architecture standpoint highlights both the inter-NSP interactions, as well as the relations 

over the business customer interface (E6). Beyond that, the bidirectional requirement for ASQ (e.g. 

low latency services) may be regarded as notable challenge in the realization. In addition, this use 

case inherently contains multiple alternatives for value chain and business model configurations, 

resulting in a plethora of potential pricing and revenue sharing schemes.  

 Off-net content delivery: This use case targets the market of assured quality services to Information 

Providers, including content providers, who seem to acquire most of the revenue from service 

provisioning to end users nowadays. This use case has also been selected since it is tightly linked to 

other similar approaches for the same market, such as CDNi, so depicting whether ETICS can 

efficiently serve the identified business needs with viable business models is of high importance. 

Please take note that monetary decisions of end users (willingness to pay for network qualities) is 

complementarily analyzed in a separated study provided in Appendix F (and explained below). 

All the scenarios involve multiple stakeholders and business interactions amongst them. They represent 

major market opportunities for ETICS and contain interesting sub-use cases that could be supported by 

ETICS in the various adoption phases, as identified and described in Section 6. [Del3.4] has in addition 

already discussed their market relevance by giving market quantifications for the next years. The 

respective parameterization of the business model framework is provided, along with interesting sub use 

cases and money flows. This, along with the market quantification of [Del3.4] that is revisited in Section 6 

and Appendix B, provides a good picture of the most prominent market opportunities for ETICS, the 

business models that fit those markets and the money flows and respective pricing/charging schemes that 

could be adopted.  

Business modeling and ETICS solution rollout 

To this end, we investigate the ETICS solution rollout in the market over time. We have especially focused 

on the bootstrap phase, i.e. the initial phase of the ETICS deployment in the interconnection market, due to 
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the high importance of this phase for the sustainability of the ETICS solution. We argue that the gradual 

rollout of the ETICS ASQ goods is in line with the ETICS market quantification or business modeling 

activities findings, thus contributing to the ETICS solution sustainability. In particular, each phase of the roll 

out focuses on specific services, starting from assured business connectivity services, gradually expanding 

via additional functionality to other markets, gradually acquiring the whole ETICS market share, as 

quantified in [Del3.4], as well as being compatible with the architecture recommendations provided earlier 

(from Section 2). 

The ETICS business model analysis has aimed at providing a general but complete view of the business 

models that will characterize the ETICS market and its community through three different and 

complementary evolutionary steps (i.e. open association and bilateral agreements, federation and alliance). 

The approach of view is top-down and linear, considering one phase at a time, even though the actual 

development of the system may go through the coexistence of different stages. A deeper analysis of the 

relationships and the interactions, which the ETICS community evolution will generate, is left to possible 

further studies. The methodology that has been applied consists in matching the business model 

parameters, which have been identified and described in the preliminary investigation, with the 

community evolutionary phases, to draw a first picture that shows what kinds of service can be supported, 

how they are arranged and in which context. 

The result consists of three different umbrella business models:  

 Open Association - Bilateral Agreements: it describes a scenario that is similar to the current 

market configuration, where basic assured quality connectivity and very limited content 

provisioning are mainly offered. The relationships between NSPs and the customers are usually 

direct because of the bilateral agreements. 

 Federation - Distributed Coordination Entities: in this phase the community can implement the 

supply of customized ASQ services and the content provisioning, thanks to the rules that the 

members must comply with. The relationships among the actors will be intermediated by the 

coordination entities. The market maturity is higher compared to the previous phase. 

 Alliance - Centralized Coordination Entity: the last evolutionary step is characterized by a single 

coordination entity which will manage the marketplace in term of matching demand and supply 

that will include both customized and predefined ASQ solutions, including the content 

provisioning. In this case the investments are joint and the revenues are shared between the 

members of the community. This step is suitable for mature markets under high trust among the 

community NSPs. 

Complementary to the business modelling activity is the investigation of charging principals and pricing 

schemes by the ETICS project both in WP3 and technical work packages, namely WP2 and WP4. In Section 

2 we have provided our conclusions regarding the fundamental network layer charging principles: There is 

consensus among the WP3 members that Sending Party Network Pays (SPNP) provides a both sufficient 

and practical way forward for ASQ charging. On top of this base layer, additional pricing schemes can be 

envisioned as well, each of different scope, applicability and degree of NSP collaboration.  

Charging, Pricing, Net Neutrality, QoE and users’ willingness to pay 
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We have provided a charging and pricing overview and the classification of concrete proposals with 

potential for different layers of the ETICS solution. This comprises a brief overview of candidate 

mechanisms following the analysis done in [Del3.2] and [Del3.3], and mostly fundamental ideas on how 

and where these schemes could be implemented in accordance with the ETICS architecture framework and 

basic assumptions. While an in-depth analysis of charging and pricing mechanisms would be very 

elaborate, additional pricing aspects and elements (to our common Section 2 proposal) are presented in 

Appendices D and E. While there is room for further work on these issues, we believe that the 

identification of major revenue flows for the business model scenarios analysed, combined with the ETICS 

umbrella business models and the material presented in Section 6 provide a good initial understanding of 

pricing and charging issues; Also, they remain open for further elaboration, to be undertaken by the ETICS 

NSPs interested in the ETICS roll out. As such, the presented concepts comprise the basis for individual 

NSPs pricing and charging decisions. 

Charging principles are also related to Appendix E, which complements the Net neutrality-ETICS 

relationship study that has been initiated in [Del3.4]. We provide a study focusing on the special case of the 

provision of premium High Quality (HQ) services that are supported by the network by means of ETICS ASQ 

goods. The provision of such services offer the capability to Content Service Providers (CSPs) to reach end-

users through these services and to improve users’ downloads and increased ad-click rates. The current 

Internet business model is based on the assumption that an edge NSP is not allowed to charge CSPs an 

extra fee, for giving them the right to have access to its end-user base. This could be viewed as a one-sided 

pricing scheme, where an Edge NSP charges only its end-users. Conversely, a two-sided pricing scheme is a 

business model where Edge NSPs are allowed to charge both CSPs and end-users.  

Our analysis is based on a model proposed by [Mussachio] that relates the level of the end-user usage (e.g. 

number of clicks) with the level of investments made by the Edge NSPs and the CSPs. We have used this 

model to compare the profits of each provider type, along with the social welfare in the two pricing 

schemes. We have studied three different charging schemes the end-users may face, and compare the 

profits for each provider, and the social welfare under one-sided pricing (neutral network) and two-sided 

pricing (non-neutral network). We conclude that two-sided pricing is more beneficial in terms of social 

welfare when the ratio between the end-user price sensitivity and the advertising rates of each CSP is 

either low or high. In the intermediate range of this ratio, one-sided pricing is more socially beneficial, but 

this range differs among the charging schemes and may depend on how the end-users evaluate the 

investments of the providers of both types.  

Complementarily, a model from [Caron], [Altman] has been investigated focusing on a similar use case but 

ignoring advertisement payments and different price competition assumptions. In this model, the CSP are 

highly dependent on the price charged to the end users. While the authors observe the phenomenon of a 

side payments paradox, many assumptions have been used. Generally, we may conclude that in such a 

case low or no side payments between CSPs and NSPs may be softly recommended. 

Finally, in Appendix F, we address an additional interesting research area focusing on the users’ 

willingness-to-pay for enhanced Quality of Experience of services such as those that ETICS can materialize 

in the market. In particular, we provide a continuation of the first ETICS Willingness-to-pay and Quality of 

Experience (QoE) study for network video qualities has thus been conducted in October 2012. Overall, it 

can be stated that this second trial successfully demonstrates the possibility of testing purchasing 
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behaviours using a multitude of quality levels for adaptive video streams together with several price plans, 

while intentionally limiting the interaction complexity for end users. With the first results from this second 

ETICS user trial, we can already confirm a general readiness to pay for enhanced network video qualities as 

indicated by the results of the first trial. Explicitly, a rather impressively high median amount of €1.42 has 

been spent for a 20 minutes video of choice, while the variance has been high (€0.91). This outcome may 

be explained by the used price plans with relatively high prices for the best quality, and the excellent 

quality of Q16-Q19 exceeding the typical VoD standards. Nevertheless, the surprisingly high expenditure 

may require better understanding e.g. through integrating qualitative data in the analysis.  

Epilogue 

Concluding, we have addressed a variety of challenging issues related to the ETICS project, namely the 

ETICS architecture issues, the community concept and its impact, the business modelling - also with respect 

to the ETICS solution rollout, charging and pricing, net neutrality and end users’ willingness to pay for 

services with enhanced QoE.  For all those issues that have been tackled by WP3 we have provided in this 

deliverable our analysis findings and practical recommendations. The range and importance of these issues 

demonstrate the importance and the potential of the ETICS solution in the emerging managed services and 

Internet interconnection market landscape. Despite the challenges and stumbling blocks of the road ahead, 

we are confident that the ETICS ASQ goods comprise a viable and sustainable additional option in the 

market, enriching Internet services and enhancing the health of the Internet interconnection ecosystem as 

a whole.  
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1. INTRODUCTION  

1.1. MOTIVATION AND PROBLEM STATEMENT 

The Internet has evolved towards a unique infrastructure for creating value-added services fundamentally 

centered on worldwide connectivity. These services, enabled by the increasing bandwidth of access 

networks, result in new richer applications such as video-on-demand, business video conferencing, online 

gaming, telepresence, e-health services. The transition of those services from unpredictable best effort to 

standard high quality (HQ) is a perquisite for further enhancing their popularity and enriching their features 

that the end users enjoy. The efficient provisioning of such services whose success heavily depends on the 

Quality of Service (QoS) of the network, requires a significant effort from the underlying network(s) and 

end-to-end QoS assurance in order to meet the quality expectations of end users; e.g. interactive video 

conferences may be perceived to be very annoying if at some point in the transmission the connection is 

considerably impaired. Quality assurance is a prerequisite for their positioning as high-value products in 

the market, thus also creating significant revenue opportunities for both the Network Service Provider 

(NSPs) and the Information Providers, also referred to as Over-The-Top providers (OTTs), justifying 

investments in new network infrastructure (capacity) and QoS differentiation mechanisms.  

End-to-end quality assurance poses significant challenges for the network. The need for interdomain QoS 

assurance is apparent in the European market nowadays, where a multitude of companies have presence 

in multiple countries, each branch served by a different carrier, and not all of the required services, i.e. 

interactive multimedia streams, may be sufficiently supported by Content Distribution Networks (CDNs). At 

the same time, the traditional peering and transit interconnection agreements do not provide any type of 

QoS assurance and result in unpredictable network QoS, dependent on overprovisioning mechanisms that 

are inefficient [ATKearney10], [Jacobson09], [OECD12], [Walrand08]. Paired with the increasing overall 

traffic demand (and the associated investment requirements), this inevitably renders the current 

technological and business landscape unsustainable for the provisioning of the emerging services that rely 

on predictable network performance. In previous deliverable a series of economic and business issues have 

been identified that demonstrate that overprovisioning is not an acceptable business strategy for certain 

parts of the network, such as the peering links, due to the potential threats that a larger network can face 

from its rivals, such as backbone free riding and business stealing [Del3.3]. These business and economic 

inefficiencies of the current interconnection regime motivate an increasing research and business interest 

in providing solutions for sustainable ecosystems where services relying on quality assurance can be 

efficiently provisioned [ATKearney10], [OECD12]. To this end, ETICS has proposed the concept of Assured 

Service Quality (ASQ) goods for interconnection, a technology-agnostic family of interconnection contracts 

that can provide quality-assured interconnection, based on Service Level Agreements (SLAs). 

Providing QoS guarantees will require bi/multi- lateral SLA agreements realised either via alliances or 

through an open market; this is reflected in the ETICS community concept, which is a novel three-stage 

collaborative service provisioning paradigm. From an economics standpoint, we have identified the lemon 

market theory [Akelrof] as one possible explanation for the lack of multi-domain QoS-based services in the 

current market place (Section 2). This theory is in line with related interconnection economics models from 
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literature [Del3.2] and can explain the observed phenomenon that QoS is mostly restricted to individual 

network providers as so-called “on-net” services. It is worth noting that technical orchestration and 

monitoring, as well as the business agreements with competing NSPs in the interconnection context 

generally involves a higher complexity, thus requiring better alignment and assistance than “on-net” 

alternatives being completely controlled by a single NSP. Interestingly, the collaborative (among 

competitors) community concept can be the stepping stone to overcome this inefficiency and a key market 

enabler for the provisioning of premium connectivity services in the market,  thus creating new business 

models leading to a better correspondence between network investments and revenues and enhancing the 

health of the interconnection ecosystem. This collaboration does not come without a notable tradeoff 

though. The inherently required alignment of business and technical processes whether within or among 

collaborative open associations or federations/alliances requires effort from the NSPs.  

1.2. CONTRIBUTION 

In this deliverable, we apply a series of investigations built on top of [Del3.4]’s market quantification and 

the initial business model analysis of [Del3.2] and updates of [Del3.3] and refine the ETICS business models 

analysis. The two main axes for this refinement come from the latest architecture development in WP2 

(requirements) and WP4 (architecture), also considering the ETICS gradual roll out and the community 

concept. The latter can serve as the catalyst for materializing the NSPs collaboration and the “umbrella” 

under which certain business models, mechanisms and solutions can be supported under different 

assumptions on market maturity, trust and willingness to collaborate of the community members. This 

complements nicely previous WP3 work on such solutions and ecosystem configurations that have been 

investigated by means of economics/financial and game-theoretic analysis in [Del3.3]. 

In particular, we provide a refined business modeling reference framework and apply it to services with 

potential, depicting value and cost relations among the stakeholders. We also perform business modeling 

of the roll out phases of the ETICS solution, as specified in WP2 and WP4; we discuss the closely related 

issues of architecture impacts and recommendations, providing from an economics and business 

standpoint the final WP3 business- and economics- driven recommendations on the ETICS architecture, 

additionally to those provided in [Del3.3] regarding information exchange and service coordination models. 

We also provide a community refinement, along with specification of business policy rules for the three 

community types and a qualitative community evaluation, based on economic criteria. The issue of pricing 

is also addressed and complemented with a users’ willingness to pay study, which justifies the applicability 

of such schemes for assured quality services also from the end users’ perspective.  Moreover, we address 

the closely related issue of pricing and Net neutrality, overviewing our contribution to latest EU regulatory 

consultations and investigating the consequences of side payments between networks and content 

providers. Finally, we provide our conclusions and recommendations. 

1.3. DOCUMENT SCOPE AND STRUCTURE 

This deliverable contains solely new WP3 findings. It replaces the business model analysis of [Del3.2] and 

complements/builds on top of the market quantification of [Del3.4]. We avoid repeating - complementary 

to the business modeling - material from [Del3.4], which is publicly available.  Similarly, the quantitative 
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recommendations given in [Del3.3] (e.g. on cooperation, Value Network configuration, information 

asymmetry issues) are not reiterated in this document. The only exception to this approach is the business 

modeling framework provided in Section 4, which is deliberately a self-contained section.  

This deliverable has been split to different parts, each dedicated to a different aspect of WP3 work. In 

particular, the first part (Sections 2 and 3) is dedicated to the project’s architecture, while the second part 

(Sections 4, 5 and 6) focuses on business modeling and its various aspects. All these sections comprise the 

core of this deliverable and communicate the views of WP3 as a whole. Specific details for each of these 

sections are provided as Appendices (A, B, C and D) in an effort to reduce the size of the core document 

and enhance its readability. Appendices E and F contain individual studies for topics of high importance for 

WP3 and ETICS, i.e. the Net neutrality and Quality of Experience (QoE)-users’ willingness to pay studies.  

The remainder of the core of this deliverable is organised as follows:  

In Section 2, we provide the main architecture recommendations for the project. We highlight the impact 

and boundaries of standardization of interconnection quality assurance and automating service 

provisioning respectively, discuss efficiency and transparency issues and address fundamental charging and 

pricing principles upon which money flows can be supported and business models can be founded. This 

section also is closely related to the community concept and the market maturity issues, which are 

thoroughly investigated in Section 3. In particular, in Section 3 the three community types are revisited and 

their inherent principles and limits are highlighted. This motivates the definition of business policy rules for 

each of the three community types that attempt to mitigate potential problems (identified in the 

qualitative evaluation) and enhance market efficiency. The community is the basis upon which NSP 

collaboration and thus certain value network configurations and business models can be materialized. 

Section 4 is devoted to the refinement of the business modeling reference framework introduced in 

[Del3.2], capturing the interplay between economical and technical aspects of supporting multi-provider 

QoS. This allows a schematic evaluation of ETICS business models and also highlights the crucial impact of 

the community on the value chain. Finally, it discusses the roles played by the coordination functions and 

contractual agreements and mechanisms for cost/value allocation among the stakeholders. 

In Section 5 the business modeling framework of Section 4 is applied for a set of descriptive selected 

scenarios. The scenarios for business model analysis and refinement are broad enough to highlight the 

main issues of most ETICS business cases identified in [Del3.2] and quantified in [Del3.4]. The scenarios 

selection was made from both a) an economics standpoint, focusing on the expected value and the 

plethora of stakeholders involved, and b) an architecture standpoint, covering the ETICS core interfaces, as 

well as the recommendations interfaces (E6 and E7, cf. [Del2.2]). Business modeling is provided for the 

following services: VPN and Business Cloud Connectivity, Business video communication, Off-net content 

delivery. This is complemented with a sample role analysis for the Gaming-as-a-Service scenario. 

Section 6 completes the business modeling work reported in this deliverable by depicting the interplay 

between the business models and value chain configurations with the ETICS solution gradual roll out: We 

start from a context of low trust and strictly bilateral agreements and gradually move towards more 

complex cooperative paradigms enabling additional business model options and stakeholders’ choices.  

In Section 7 we conclude and provide a summary of our main findings and recommendations.  
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2. ARCHITECTURE IMPACTS AND RECOMMENDATIONS  

In [Del3.3], a set of preliminary recommendations regarding the ETICS architecture were presented, 

highlighting the difference between practical business perspectives and pure economic considerations. 

Although a fully centralized push deployment scenario could be theoretically optimal, a scenario based on 

per-NSP centralized pull product composition was seen as the most likely initial step. 

This section is an update to these recommendations, taking into account feedback received. The intention 

is to present and discuss economic justifications for both business modeling and technical architecture. 

Specifically, we want to explain some of the theory underlying the recommended solution in common 

terms and resolve open issues regarding the understanding and application of this theory to the ETICS 

solution. 

The architecture currently contains a large number of implementation and deployment scenarios. This is 

beneficial because it allows flexibility in the market place, which is in line with the “design for tussle” 

principle proposed in [Clark05]. This principle states that new architectures and internet protocols should 

permit all the parties to express choice. To this end, it is important to avoid the deployment of protocols 

and architectures that instead of allowing choices for actors impose a single pre-made and hard-coded 

solution, thus creating imbalances and distortions in the Internet. However, if any deployment is to achieve 

coordination gains and scale, it will need to standardize some key interoperability aspects. To make this 

possible and sustainable from a business view, a common understanding of their economic motivation is 

necessary. 

We start by revisiting the main motivation for developing a new architecture for ASQ goods exchange in 

Section 2.1. Then in Section 2.2 we explain what we consider to be the main issues that would need to be 

resolved between interconnecting networks. The priority assigned to these issues enable stakeholders to 

limit the solution space. Fundamental to the solution is an agreed set of coordination principles promoting 

fair competition. These principles will be discussed from a high-level perspective in Section 2.3, before we 

conclude with more specific recommendations regarding the ETICS architecture in Section 2.4. 

2.1. MOTIVATIONS FOR AN ASQ-ENABLED TRAFFIC EXCHANGE ARCHITECTURE 

2.1.1. INCREASE EFFICIENCY IN TOTAL RESOURCE USE 

A new architecture for cooperation between NSPs can be seen as a tool to manage networks more 

efficiently and thereby optimize the overall resource utilization. While many argue that Internet is working 

very well today [OECD12], [ISOC12], the existence of e.g. peering games [Norton08] indicates that time and 

money may be spent today on improving the relative position of single actors even when that does not 

create value for the market as a whole. Reduced opportunities for exploitation would reduce the society 

needs for countermeasures. The introduction of ASQ interconnection should create a shift in focus towards 

more awareness of resource use in new service development, which would be beneficial for the 

environment at large. More specific efficiency gains would result from a higher average utilization of 
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infrastructure at a given level of investment. This could be due to e.g. better multiplexing, service-aware 

routing and better load balancing. 

2.1.2. INCREASE AVERAGE WELFARE FROM SERVICE USE 

A second main target for an ASQ-enabled architecture is to create new dimensions of product 

differentiation in both the wholesale and retail services markets. In general, product differentiation is 

known to increase welfare because it increases the number of available choices and allows heterogeneous 

consumers to choose consumption bundles more closely suited to their individual preferences, as e.g. 

pointed out in [Friederiszick11]. The work of [Wahlmueller12] demonstrates more specifically the increase 

in user utilities when quality-of-experience aspects are included in the traffic classification process. With an 

application-agnostic benchmark two-price system, a relatively high amount of users may choose not to 

purchase any service at all. This amount can be reduced substantially if quality expectations are taken into 

account. 

2.1.3. ENABLE NEW APPLICATIONS WITH HIGH-VALUE TRAFFIC 

As a third specific target, new high-value services can be made possible with improved or assured network 

quality in place. This could e.g. be inter-carrier business connectivity services with network SLAs and multi-

NSP videoconferencing. Some of these applications already exist today, but generally within the limits of 

single networks or highly specialized actors. The potential for improvement typically involves increased 

network and geographical scale. The potential critically depends on the current network quality levels in 

terms of over-provisioning levels, availability and congestion, and varies across different actors and 

markets, as well as hours of the day in different time zones. 

2.1.4. MAINTAIN INVESTMENT INCENTIVES AND A HEALTHY LEVEL OF COMPETITION 

Network investments are needed if current IP traffic growth expectations are to be fulfilled. [Cisco12] e.g. 

expects a threefold increase in global IP traffic over the five years from 2011 to 2016, corresponding to an 

annual growth rate of 29% worldwide and 27% in Western Europe. 

When the number of paying Internet users were growing fast, investment could be made under the 

assumption that revenue growth would follow simply through the increased amount of subscriptions. The 

exponential growth rates of capacity in optical technologies further served to make overprovisioning 

strategies in core networks attractive. However, the number of individuals using the Internet in Europe 

increased by only 4.2% from 2010 to 2011 according to [ITU], and 68% of the population are now already 

users. With most people already using the Internet, the user growth potential in this part of the world is 

limited. At the same time, the optical technology research is no longer providing exponential capacity 

growth as pointed out in [OECD12]. In markets without revenue growth large enough to cover capacity 

investments, cost reduction efforts such as network sharing and consolidation are natural responses, but 

with clear limitations. 

An ASQ-based architecture could be a way for NSPs to obtain new revenues from Internet traffic growth 

through new services, with more efficient use of the network infrastructure, and while preserving open 

competition. We should be aware however that this is a controversial issue, with different theoretical 
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modeling assumptions leading to different conclusions about economic feasibility, as already discussed in 

[Del3.4] Section 5.3. Generally accepted targets that coincide with this motivation are improved stability of 

routing and prices, fair distribution of revenues among actors, internalization of network externalities and 

reduced uncertainty and risk.  

2.1.5. CREATE NEW OPPORTUNITIES FOR LOW-END INNOVATION 

New services could be made possible due to the indirect effect of improved efficiency. Such services could 

be e.g. ultra-low cost Internet access for applications that are not interactive or time critical. Typically, 

these could be disruptive innovations in the sense that they address un-served or underserved market 

needs and are often out of scope for existing actors [Christensen97]. Firms optimizing their existing 

business by designing new and better products to their most profitable customers will often not prioritize 

resources towards developing products which are worse in terms of traditional performance indicators, but 

good enough to meet demand from new customer categories. This market potential has not been analyzed 

in depth by the project, but it could e.g. relate to new Internet users in developing countries. 

2.2. COLLABORATION ISSUES AND CONFLICTS OF INTEREST 

We have identified four main issues that we think a new ASQ-enabled architecture needs to handle: 

 Asymmetric information driving high quality out of the market place 

 Lack of coordination highlighted by peering disputes 

 Inefficient routing under congestion 

 Misuse of market power and local monopolies  

Different stakeholders may assign different priority to these issues, so a solution should as far as possible 

address all of them in order to be widely accepted. 

2.2.1. ASYMMETRIC INFORMATION DRIVING HIGH QUALITY OUT OF THE MARKET PLACE 

A key motivation for NSPs is to attach higher prices to higher network quality levels and establish a 

competition based on quality instead of just price. The famous “Lemon market” theory of [Akerlof70], 

explains one reason why this can be difficult. Sellers know more about the underlying quality than the 

buyers; rational buyers tend to base their willingness to pay on average market quality expectations. They 

cannot estimate the precise utility of each good because the sellers are not disclosing quality accurately. 

The average quality expectations thus imply that sellers do not receive a fair price for high-quality 

products, whose value is by definition larger than the average in the market. They therefore tend to avoid 

offering them. This seller tendency serves to further lower the average quality in the market, creating a 

vicious circle of even lower prices that in the end drives all high quality products out of the market.  

2.2.2. LACK OF COORDINATION HIGHLIGHTED BY PEERING DISPUTES 

Internet transit was originally defined by the so called “Tier 1 club” of NSPs as a response to economically 

unsustainable peering agreements. It defined the direction of money flow for Internet traffic to go towards 
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these Tier 1s, which corresponds to global reachability as the primary value proposition. NSPs outside the 

Tier 1 club responded to the establishment of transit by peering between themselves, around the Tier 1s, 

in order to keep the costs for handling high traffic growth internal and controllable. This is known as 

“donut peering” and is now a widespread practice, supported by the establishment of local exchange 

points so that costly “hairpinning” routes through transit can be avoided [OECD12]. Since many NSPs are 

typically present at such exchange points, a large part of traffic can be exchanged there.  

Peering arrangements allow traffic to flow in high volumes between adjacent NSPs, but leaves the 

corresponding direction of value flow open to controversies. In one end, money flows into the Internet 

ecosystem from paying end users that now tend to aggregate in “eyeball” networks. Because of the 

traditional transit agreements, a share of this money flows upstream towards a Tier 1 as payment for 

global reachability. In the other end of traffic flows, however, end users also pay to those creating valuable 

content and operating services, both directly to the content and service providers and indirectly through 

buying advertised or complementary goods. Content providers generally need to pay for distribution, 

either as transit or as CDN services, so this also contributes to an “upstream” money flow. Together, the 

two money flows create a two-sided business model for the group of transit and CDN providers considered 

as a whole. Following the business logic of two-sided markets, this group should charge customers on one 

side less if that stimulates even more revenues from customers on the other side [Rochet03]. However, 

this is made difficult because of internal competition between transit/CDN providers as well as the “donut” 

peering arrangements that effectively bypasses them. In particular [Krogfoss12] has shown how the 

practice of “content peering” between eyeball and content networks can serve to draw profit out of the 

transit-based ecosystem. 

A simple model explaining the effect of competition between two mutually dependent (fully 

complementary) providers for the same end-users is found e.g. in [Altman10]. Because both providers try 

to maximize their revenues independently, the total price that the end user needs to pay actually becomes 

higher than the price a single, vertically integrated monopoly provider would offer for the same service, 

resulting in lower consumption. Although the competition puts end users in a strong position, which in 

general can be considered good for welfare, the resulting competition dynamics, observed e.g. as peering 

disputes in case of highly asymmetric traffic [Norton08], indicate a high coordination overhead and large 

opportunities for arbitrage and unproductive behavior in the “friction points” of traffic exchange where 

direction of value flow is undefined. Because of this competition in the middle, marginal revenues entering 

Internet in one end are not distributed among all networks incurring costs in handling the associated 

traffic. This has been highlighted in [ATKearney10] as “missing price signals”. 

2.2.3. INEFFICIENT ROUTING UNDER CONGESTION 

In an uncongested network, the cost incurred when a packet is passed from one end to another is related 

to building, maintaining and operating the network. The fact that one user is using the network does not 

lead to negative effects for other users. The most efficient route for any single packet is the one that 

minimizes the sum of costs of all network elements passed. Typically this is the shortest route and also the 

one with lowest latency. 

In order to keep a network uncongested, however, it needs to be dimensioned according to an uncertain 

expected use. To cater for future growth, a capacity margin must be added and upgrades must be planned 
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so that they become operational before the expected traffic levels are reached. In order to keep their 

customers, many NSPs operate their network according to this philosophy. Central planning principles are 

used to allocate money to upgrade network components where capacity margins are insufficient. 

The possibility of network congestion complicates the picture significantly. Passing one packet through the 

network when there is congestion, implies that other packets may be delayed or not reach their 

destination. The network routing decisions turn into a game between different actors about getting their 

different packets passed through. Assuming that each packet takes a route completely determined by a 

single user is known as source routing. With this routing principle, [Roughgarden07] summarizes how 

rational individual actors without further coordination can end up in highly inefficient situations. In the 

simple example of Pigou, a low-latency route with limited capacity will be over-crowded to the detriment 

of all users unless some share of the traffic is effectively kept on other routes. Another famous example is 

the Braess paradox, which shows that adding a low-latency connection may hurt performance by making 

more packets choose congested links. 

Empirical studies confirm the presence of longer-than-necessary routing paths on the Internet that could 

be a consequence of trying to avoid congestion [Spring03]. This means that some element of central 

planning is already in use also between NSPs. Disputes occur when one NSP lacks economic incentive to 

upgrade a peering or part of his network while the upgrade would benefit other NSPs. Backbone free-riding 

and business stealing, as discussed in [Del3.3] Section 2.1, are typical obstacles to inter-NSP collaboration 

that can cause interconnection service quality degradation in the current Internet interconnection regime. 

The work in [Laffont03] concludes that with two competing networks, the one with the larger backbone 

prefers lower quality of interconnection, while with many competing networks the selective quality 

degradation of interconnection is the preferred strategy.   

2.2.4. MISUSE OF MARKET POWER AND LOCAL MONOPOLIES 

Inefficiencies are well known to occur when single actors obtain too much market power. At the extreme, 

an actor with monopoly power can maximize his profit by limiting the production volume in order to keep 

prices high. He can also keep competitors out of business by temporarily selling below cost, knowing that 

the low price will hurt competitors more than his own business. With market power in an essential input 

component, cross-subsidization or bundling can establish a price squeeze, leaving insufficient margins to 

output competitors. Market power is then used to gain advantages in an adjacent market by creating 

attractive bundles that contain a monopoly component. All these aspects are typically handled by 

competition law and regulation that e.g. defines where one market ends and another begins or directly 

sets fair prices in markets where significant market power cripples competition. 

The edge NSP that is closest to a paying customer is assumed to know the price, quality and quantity trade-

off for this customer better than other NSPs further away, e.g. inferred from historic purchases and 

request patterns. This information enables finer-granular price and product offer discrimination and is a 

strategic asset which can provide increased bargaining power. The yields from the fact that price and 

product offer discrimination may not be fully shared with other actors in the value chain. This does 

however not imply significant market power by itself, as the competition for paying customers may be 

hard, with many edge NSPs doing the same. 
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The edge NSP controlling destination addresses also has a unique position. This also does not automatically 

imply a strong position in the market for end-to-end connections. The termination monopoly element is 

however often considered in traditional telecom business, where networks that manage public phone 

numbers have been required by regulation to interconnect. In the end-to-end IP connectivity market, there 

is normally two-way traffic involved in connecting two endpoints. Both the two edge NSPs typically have a 

combination of customer information and traffic termination power, and neither of them have to offer 

interconnect if they do not consider it within their own interest. 

The value network quantification analysis in [Del3.3] Section 4.2 argued that transit NSPs are more 

dependent on the overall value network than the edges due to their relative ease of being replaced. Two or 

more edge NSPs can cooperate to aggregate negotiation power e.g. by only selling their networks together 

as bundles and not disclosing their individual offers directly in the market. They will then look like a larger 

network with edge position advantages that make them able to control the choice of core network path. As 

with individual edge NSPs, however, this does not by itself imply that they have significant market power in 

any regulated market. 

2.3. FAIR COORDINATION PRINCIPLES 

The introduction of ASQ goods in the market place could help solving the issues of coordination described 

above, given that all actors agree on principles of fairness.  

The concept of fairness is difficult. In network engineering terms, max-min fairness implies that the flow 

with lowest share of resources is prioritized every time the resource queue advances. Flow-based fairness 

however has very little to do with user fairness. Each user may e.g. inject multiple flows in the network in 

order to increase his “fair share”. The max-min fairness principle applied between users instead of flows 

could be seen as equivalent to complete welfare equality, expressed e.g. in macro-economic terms as a 

minimization of the Gini coefficient. However, in common words, a deal can also be fair if two parties both 

receive obvious benefits, and a game can be considered fair if everybody has equal rights to follow 

individual objectives. Fairness norms can be defined as culturally transmitted equilibria at which bargainers 

have coordinated expectations from each other. [Lamba12] has found that what constitutes a fair division 

of resources can vary on smaller scales than that of the ethno-linguistic group and that local environments 

may play a central role in determining conceptions of fairness. This implies that fairness principles are not 

given, but a core decision to be taken in order to facilitate cooperation. 

The more specific coordination principles, which we think that are needed for buying and selling ASQ 

goods, taking into account the motivations and collaboration issues described so far, have been grouped 

into four areas: 

 A common language for network quality that can increase transparency and achieve economies of 

scale 

 Common traffic charging principles based on unidirectional flows in the network layer 

 Propagation of information to facilitate route discovery and revenue sharing 

 Avoidance of fragmentation while building trust between heterogeneous actors 
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2.3.1. A COMMON LANGUAGE FOR NETWORK QUALITY THAT CAN INCREASE TRANSPARENCY AND ACHIEVE ECONOMIES 

OF SCALE 

In order to settle tussles of costs and welfare distribution between different actors, and get rid of 

destructive behavior, transparency about offerings between customers and providers, as well as 

reasonable competition are assumed to be the main mechanisms. Transparency helps in building trust and 

willingness to collaborate, and indirectly helps in creating multiple offers to consumers, which means 

competition. Transparency also exposes hidden behavior, e.g. highlighted in the so called principal-agent 

theory [Caillaud00] which has been applied to the interconnection market in [Constantiou01]. 

Transparency allows comparison of product offerings, which is very important. An end customer does not 

need to know the wholesale market prices in order to make an informed purchase decision, but the offers 

he gets to choose between will be mostly determined by the wholesale market. 

In order to avoid the “lemon market” problem and market failure, credible and effective quality measures 

are needed. Many NSPs today exchange information about their points of presence, and offer tools such as 

Looking Glass that can be used to obtain a picture of their performance in terms of route selection and 

latency. In addition, end users and independent actors are free to install measurement tools at their end 

nodes and implement measurements at their choice. 

Ping-based measurements of round-trip latency, as offered in Looking Glass and used in many client-server 

systems, are easy to use but hampered by the fact that they only show one selected route and do not 

reveal one-way performance. In order to optimize quality in the common two-sided market situation, 

round-trip measurements are not sufficient. A general quantifier for latency should be based on one-way 

delay between endpoints in order to be applicable to multi-NSP routing optimization. Methods for 

statistical combination and aggregation over multiple nodes and networks also need to be well defined and 

commonly agreed. 

Another important network quality parameter is availability. This parameter is measured as downtime and 

needs to be aggregated taking both network topology and error handling procedures into account. From 

the customer perspective, it should be possible to increase network availability, although not necessarily 

performance, by so called multihoming. This is very difficult without knowing common points of failure 

between different providers. From the provider perspective, it should be possible to make efficient use of 

resources by sharing backup capacity among many customers, under an expectation that independent 

failures do not occur at the same time. As with low latency, the cost of high availability needs to be shared 

by both sides in a two-sided market.  

Underlying network costs depend strongly on the availability design. This implies that high financial risk is 

attached to the availability parameter. It could therefore be very challenging for an NSP to offer full 

information about this to competitors, even if such information were available internally. However, high-

quality networks would benefit in the market place from the general exposure and low-quality networks 

could be offered incentives in form of risk protection by cooperating. 

2.3.2. COMMON TRAFFIC CHARGING PRINCIPLES BASED ON UNIDIRECTIONAL FLOWS IN THE NETWORK LAYER 

Traffic charging or pricing is a general way to mitigate the problem of inefficient routing in networks facing 

congestion.  Pricing can lead to a stable system, bound the inefficiency expressed as price of anarchy, and 
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thus give a performance indication for the network. If the underlying network costs are known, marginal 

cost pricing can also lead to reaching the social optimum outcome. In particular, the tax to be applied to a 

marginal edge flow should reflect the degradation of performance for all other flows. 

The theoretical considerations explored e.g. in [Roughgarden07] are based on the notion that each packet 

is aware of the resource situation in front of him and is able to do routing decisions taking this into 

account. This could correspond to the situation in an advanced, centrally managed network, but is far from 

reality on the Internet, where BGP route advertisement is the only source of information generally 

available for inter-NSP routing decisions. 

As explained in [Dodd09] and shown in Figure 1, interconnect fees in general serve to distribute both 

benefits and costs between networks. An interconnect fee of zero is optimal only if the total benefits and 

costs related to a specific message are balanced perfectly between the initiating and receiving party 

networks. In a voluntary, bilateral relation, the side who receives a larger share of benefits than costs 

should ideally compensate the other side. The larger net benefits could either be on the initiating side, 

leading to an Initiating Party Network Pays (IPNP) relation, or on the receiving side, leading to Receiving 

Party Network Pays (RPNP).  

 

FIGURE 1: A BILL-AND-KEEP INTERCONNECT REGIME IS OPTIMAL ALWAYS NOWHERE
1
 

In [Bornstaedt11], the existence of the two-sided business model in a larger value network is taken into 

account. When the end user can have a commercial relation to both ends of the traffic flow, the most 

important efficiency aspect is not which direction the net money and value flows, but that it flows along 

with the traffic from one end to the other as far as possible, minimizing arbitrage. If IP packets can be 

routed independently in the two directions, so must the money. This leads to only two possible routes for 

interconnect fees. Payment can go along with the packets, according to the Sending Party Network Pays 

(SPNP) principle, or it can go the opposite direction, according to RPNP. With SPNP, senders effectively pay 

only for transport and delivery characteristics, since the information value of the packet itself is already 

available to them. With RPNP however, receivers can effectively pay for both the information value in each 

packet and the transport from the sender at the same time. 

                                                           
1
 We should note that the use of Initiating party and IPNP here refers to the exchange of a “message”, which is a much more 

general concept than an IP packet. It could e.g. be an e-mail or a phone call. 
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Along with [Bornstaedt11] we suggest that a fair principle should be that high-quality traffic delivery is 

always charged according to the SPNP rule, leaving both the end networks and end users full freedom to 

negotiate about information content value in every case. The problem with RPNP in the ASQ context is that 

it assumes that the receiver network can assess the value of the information content he receives a priori, 

so that he is either able to resell it with expected profit, or avoid buying it in the first place. This implies a 

very detailed level of control which would lead to huge costs, severely limit the openness and innovation 

potential and possibly reduce future welfare through traffic growth. An NSP should not be forced to buy 

specific content on behalf of his customers, but should be free to set prices for transport through his own 

network. 

SPNP is compatible with the business models we already see in the Internet CDN market, where specialized 

networks receive compensation for distributing content to the end destination, in partial competition with 

transit providers. Most sources also refer to the net sending party as the payer in paid peering agreements 

with asymmetric traffic, although elements of content or content connectivity payment could also be 

present in some paid peering deals. 

The SPNP principle used in traffic transport and termination agreements between two NSPs extends 

naturally to mutual transit agreements through cascading. The higher number of transit agreements 

resulting from reciprocal agreements would be a way to utilize the full connectivity mesh of the Internet 

better, so that overall robustness and availability is increased. 

With SPNP agreements accounting for ASQ packet transport, content and information service payments 

still need to be negotiated. There are numerous business models already in work for this today, and NSPs 

will not be able or willing to take responsibility for all applications on the Internet. This means that 

information service payments can be left either to the existing best effort models, typically for applications 

without ASQ requirements, or to a separate layer of inter-NSP business. In the ETICS architecture, this 

corresponds to the Service Enhancement Functional Area (SEFA) layer, which is targeted at supporting 

session services on top of ASQ connectivity. One important role for the SEFA layer would be to identify an 

initiating party network so that this can take full responsibility for both ASQ traffic directions. The content 

receiving side can then pay for ASQ transport sessions in both directions, typically as part of the 

information content payment. It will be application dependent how to identify the initiator for each traffic 

flow, but the SEFA layer should make sure that there is full agreement between the two end-points in a 

flow about who pays for what. 

We should be aware that we are still missing sufficient impact studies to e.g. see whether investment in 

best effort traffic capacity would be changed under this coordination principle. It is also not addressing all 

layers of pricing that would be necessary to establish a well-functioning ASQ market. Although SPNP/IPNP 

coordinates the negotiation about who should pay for what, it does not determine how much or how often 

they should pay. 

The SPNP/IPNP model is dependent on the potential for side payments between content providers and 

NSPs. As discussed in Appendix E, economic literature seems to have conflicting models and findings on 

side payments (e.g. in [Caron10] and [Mussacchio09]). In the ASQ case we specifically claim that all 

providers intend to sell different quality levels, that individual users prefer one quality level over another 

and that NSPs face quality-dependent costs. Beneficial ASQ charging regimes should however also facilitate 
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individual pricing optimization for each actor, so the literature results need to be re-assessed in our 

cooperative context. 

2.3.3. PROPAGATION OF INFORMATION TO FACILITATE ROUTE DISCOVERY AND REVENUE SHARING 

From an efficiency point of view, the optimal split of revenues between NSPs participating in traffic 

exchange is based on use of society resources, or underlying cost. But cost-based approaches do not work 

in practice as the basis for revenue distribution unless regulatory intervention is imposed. Independent 

NSPs would have business incentives to report high costs and not to optimize their network and become 

more efficient. 

Another revenue splitting principle can be the well-known Shapley value [Shapley75], where fairness is 

based on symmetrical treatment of actors, independent of order of appearance. Every actor receives a 

share of revenues according to how much marginal revenue he is expected to create for the common 

productive effort. Alternatively, this share can be interpreted as the expected revenue loss incurred if this 

actor is removed from the coalition. Using this principle can be deemed welfare optimizing also in a 

competitive market. As with costs, however, the problem is how to apply the principle in practice. 

In order to use Shapley value for revenue sharing, full demand information about price, quality and 

quantity for all actors has to be available to the entity deciding how to compose products. This implies 

extensive information sharing that can only be achieved with a single, trusted entity.  If the end customer is 

in charge of the product composition, such a single entity could represent an open market place. It would 

however be difficult to see how any actor with own network products in the market could be able to 

achieve trust in a network-wide scale. Network investments often need to be done before undisputable 

demand information such as negotiated price is available.  Since each NSP should be able to avoid 

investments with expected negative return for itself, and since the return on investment calculation needs 

to involve the revenue share in order to be credible, the single, trusted entity also needs to represent an 

agreed, detailed belief in the future demand. 

If cooperation between two or more actors is to make sense at all, the total revenues they can earn 

together must be larger or equal to the sum of revenues they can earn by themselves. This property is 

known as superadditivity of the revenue function. A stable collaboration between many actors would also 

require that no sub-coalition would be better off on its own. The Shapley value does not guarantee stability 

for all revenue functions. Sharing based on proportionality to some contribution measurement, such as 

resources dedicated to collaboration, individual revenue produced or number of clients reached, might 

also present stability concerns. Revenue sharing forms that work with the differential contribution of each 

member have been proposed, e.g. in [Friedman99] and [Aumann74], but are not applicable to all revenue 

functions.  Some of them could also provide incentives in the wrong direction. The property that each actor 

has incentives to improve its contribution to the collaboration is formally known as monotonicity in 

resources. A method which may allow both stability and monotonicity in the ASQ context has been 

proposed in [Amigo12]. It would however need further refinement towards practical implementation, and 

so far, it is seen as most relevant when established ASQ paths already exist between all actors, so that the 

central entity will e.g. not have to deal with network investment issues. 
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Fairness and stability usually require consensus for any revenue sharing mechanism, which naive or very 

simple solutions are not likely to be able to satisfy. Methods like the one presented in [Amigo12] provide a 

solution in this sense, with the drawback of needing a high level of information exchange. Even if this 

information exchange could be plausible in a tightly cooperating alliance context, where trust concerns are 

assumed to be solved already, solely retrieving the information could be technically hard. Just billing can 

itself be extremely complicated in an ecosystem where multiple NSPs participate, several services are on 

sale, and potentially different pricing mechanisms are deployed. Obtaining similar information for revenue 

sharing would be even harder.  

Most NSPs already participate in the grand coalition of best effort Internet. This game is fair in the sense 

that all actors are required to follow the same basic rule: Reveal your routes so that others can send 

packets to them, then it is up to you how to make money. The result has been an implicit revenue sharing 

mechanism. Although it has several shortcomings as discussed above, it has attracted a large number of 

risk-taking players, as witnessed by the steadily growing number of Autonomous Systems. If we think that a 

common language for network quality and common charging principles will be solving some of the most 

important shortcomings, an even more optimal explicit revenue sharing solution may be less urgent. 

A natural extension to the BGP-based mechanisms we have today would be to add just a small modification 

to the best effort rule above: Reveal your ASQ routes so that others can send paid packets to them, then it 

is up to you and your customers how to make money together. This corresponds to making bilateral 

agreements with SPNP/IPNP the basis for implicit revenue sharing in an open association based on a 

common technical standard for ASQ. It does however not necessitate a general change in the BGP 

protocol, which would represent a high barrier to implementation. The pull mechanism discussed for ASQs, 

where products are composed upon customer request for specific quality levels, mainly has value in an 

initial implementation phase since it allows business to be done manually as today. 

2.3.4. AVOIDING FRAGMENTATION WHILE BUILDING TRUST BETWEEN HETEROGENEOUS ACTORS 

Seeing that implicit revenue sharing resulting from multiple aggregating and possibly cascading bilateral 

agreements would be a likely initial step from the current market situation, the question remains how to 

improve market stability and secure growth incentives beyond an initial, loosely related group of ASQ-

trading NSPs. 

In order to create an efficient wholesale market, NSPs must be careful not to include too many dimensions 

involved in the price setting. Since there is a fairly complex geographical dimension in the ASQs, involving 

both points and regions, there is little room for numerous quality options. 

Some kind of central information dissemination entity, implemented in either centralized or distributed 

repository fashion, is probably unavoidable. This central entity can initially serve to aggregate public 

information related to the existence of ASQ products in order to create critical market awareness. This will 

also improve market transparency. With such a minimal role, the establishment should not be too 

controversial. NSPs still have the option to experiment with different coordination and service composition 

models, business models and market mechanisms, while the market directs the development towards 

more specific public standards. 
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In order to limit the risk of fragmentation and regulatory intervention at this stage, care should be taken to 

keep the bilateral relations reciprocal, transitive and based on open technical specifications, avoiding any 

barriers to entry and keeping the market open. 

In a more advanced stage, a central entity could also undertake private information mediation, typically 

needed for bargaining and trading. This would imply more responsibility, due to business confidentiality 

requirements. In order to be credible and neutral, this would require well established governance 

practices, including voting rules. These voting rules should reflect a commonly agreed approved-by-all 

principle. If voting rules reflect the interests of single actors too much, it is unlikely that a federating entity 

will be widely accepted. 

It is expected that any centralized mechanism based on splitting a QoS budget received from a customer 

will be very complicated both in economic and technical aspects, since it has significant implications on 

network management processes. A central entity could however allow potential ASQ buyers to bid for 

existing offers in the community context explained further in Section 3 below. 

The ETICS concept of SEFA would enable end-customer facing NSPs to coordinate their business models for 

session services that are offered on top of the wholesale ETICS ASQ goods. In a foreseeable end-game, it is 

likely that new features introduced into these ASQ goods will lead to more than one ASQ market. A guess 

will be that different variations of SEFA would represent different application areas with little overlap. A 

common market for SPNP traffic could still be handled by a central entity, while more tightly cooperating 

business alliances are adapting and optimizing the production and use of the basic goods into a mature 

ASQ traffic market. 

2.4. CONCLUSIONS AND SPECIFIC RECOMMENDATIONS 

An ASQ-enabled traffic exchange architecture should both increase external user welfare and internal 

system efficiency. Specifically, a solution should not create artificial scarcities although it may shift 

bargaining power between different categories of service providers in the end-to-end value chain. 

As already concluded in [Del3.3], a deployment with a single entity in control over the revenue distribution 

for ASQ services can be able to serve market coordination needs with minimal resource use under the 

assumption that a sufficient number of NSPs choose to hand over information and control to this entity. 

However, given the practical amount of information and control needed, it is not likely that NSPs are able 

to, or willing, to join such a multilateral agreement at the current stage of market development. 

A gradual approach to information sharing is needed in order to improve the current situation. 

For the technical architecture, we initially recommend 

1) to design a simple approach with a limited set of quality parameters in order to bootstrap a 

community for commercial ASQ traffic exchange based on bilateral agreements and existing route 

announcements between NSPs with a relatively high level of trust due to common interests, 

2) to design for independent ASQ traffic routing in the two directions between two endpoints, with 

Sending Party Network Pays (SPNP) as the foundation layer charging, recognizing that not all ASQ 
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traffic exchange will allow easy identification of an initiator side willing to pay for both traffic 

directions, 

3) to avoid automating the inter-NSP negotiation stage of Pull scenarios with respect to splitting the 

values of QoS parameters and total price among the ASQ NSPs, since this would introduce the risk 

of severe instabilities into the ASQ traffic market (this does not prevent the automation of ordering 

and establishment of ASQ paths under pre-negotiated pricing agreements), 

4) to encourage complementing the ETICS core functionality with intra-ASQ session management 

implementations (cf. service enhancement functional area (SEFA) by WP4 [Del4.4]) in order to 

monetize the most valuable session flows, 

5) to focus on managed business connectivity services and provide standardized APIs for NSPs, 

business customers and other service providers willing to compose their own product offerings on 

top of the ASQ goods, and 

6) to specify a monitoring system, along with a gradual step-by-step roll out scenario, based on the 

assumption that each NSP will cover its own cost and use the system for its own benefit. 

The roadmap towards higher levels of efficiency and welfare benefits should go through a gradual 

extension of public information exchange in order to increase the wholesale market transparency. This can 

take the form of a single information-sharing federation between NSPs in an ASQ-exchanging community, 

while still keeping business decisions related to revenues and resource control at individual NSPs. Common 

monitoring efforts must be anchored in a commonly agreed risk perception.  

Finally, we recommend seeing business alliances as several collaboration options that may emerge in a 

mature ASQ market, probably within targeted service and application areas. Each alliance needs to be 

constructed based on unique principles for revenue sharing and resource specialization among actors and 

they will therefore have different growth opportunities and possibly compete with each other. In order to 

maintain a non-fragmented, global ASQ infrastructure, such alliances should primarily operate above the 

network layer. The following sections will investigate the roadmap for an ASQ-enabled community further. 
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3. THE ETICS COMMUNITY: REFINEMENT, QUALITATIVE 

EVALUATION AND BUSINESS POLICY RULES 

3.1. INTRODUCTION – ETICS COMMUNITY TYPES 

ETICS WP4 has defined the ETICS community and specified three types of communities that are formed to 

deliver ASQs. Table 1 extracts from [Del4.3] the tentative summary information for each community type. 

TABLE 1: ETICS COMMUNITY TYPES 

Community Type Description/Properties 

Open Association  Open market 

 NSPs can choose to participate in offering ASQ paths 

 No/flexible policy rules 

Federation  Strict technical policy rules 

 Flexible business policy rules 

 Considerable level of trust 

 SLA negotiation 

Alliance  Strict technical and business policy rules 

 High level of trust 

 Shared SLAs 

 Penalties 

 

There seems to be consensus in ETICS that a likely roadmap starts from an open association and moves 

towards closer cooperation in form of a federation or an alliance, as indicated by the arrow in Figure 2. The 

reason for this is the assumed higher business value of a tighter cooperation, which necessitates higher 

levels of trust. 

 

FIGURE 2: THE EVOLUTION OF COMMUNITY TYPES 

Time and uncertainty 
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This section discusses the exact nature of this higher business value as a step towards refining the 

roadmap, taking the specific business policy rules from [Del4.3] as a starting point and modifying them as 

needed. We have restructured the set of rules in order to make it clearer what currently defines an Open 

Association, Federation and Alliance. For each of these three community types, we briefly discuss their 

business value. 

3.2. RESTRUCTURED POLICY RULES 

In order to better understand ETICS communities, we have conducted a detailed qualitative evaluation of 

each community type, applying business and economic criteria. This has provided a good understanding of 

the properties of each community type and the position of actors, including those that are external to the 

communities. This analysis is available in Appendix A. Deliverable [Del4.3] provided the first attempt to 

define the business policy rules for each of the community types. This analysis pointed potential problems 

and properties that we want to address with the refined policy rules introduced in the subsequent 

subsections. These rules are organized in an inheritance fashion, where rules that are defined for open 

association are the most basic rules that also apply to federation and alliance community types. 

3.2.1. RULES APPLYING TO OPEN ASSOCIATION 

An Open Association is a community with no or very limited policy rules and without strict membership 

constraints. An NSP can choose to participate by selling or buying ASQ goods according to common and 

open technical specifications, without any harmonization of the business processes. This initial community 

is constructed by means of bilateral agreements. Multi-domain ASQ paths of high value can grow using 

cascaded agreements, similar to Internet transit. 

The level of information sharing is similar to the Internet today. Points of Interconnect (PoIs) and ASQ 

routes are advertised by each NSP to his selection of neighbours and business partners. It is expected that 

this could bootstrap an ASQ market, since it does not require a high level of trust, complex information 

sharing or investment in end-to-end monitoring mechanisms.  

The specific rules drafted for an Open Association are core rules that all types of communities must follow, 

and mainly enforce technical standardization. These are: 

1. NSPs that wish to be part of the ETICS community are obliged to comply with the community 

business policy rules and procedures. 

2. NSPs must announce their capabilities including Points of Interconnect (PoIs) and offers to 

neighbour NSP(s) of their own choice. 

3. An NSP can re-bundle offers from other NSPs with its own offers and publish them, as long as the 

original offer and the re-bundled offer can be independently considered for a service offering 

(thereby supporting open competition, and bundling by other NSPs). 

4. NSPs must utilize ETICS communication standards and open protocols available to all interested 

NSPs. 

5. NSPs must promote fair bargaining practices that enable an open market. 
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6. NSPs must follow national and regional competition laws, where they exist. 

7. NSPs must comply with confidentiality practices, never disclose private data to third-party, or 

community-confidential information to non-members of the community (e.g. private 

announcements, performance data, pricing). 

8. NSPs are free to choose the appropriate ETICS architecture scenario for the service composition. 

9. NSPs must form bilateral agreement(s) according to the ETICS SLA template 

10. NSPs must publicly announce the existence of bilateral agreement(s) (without prices), providing 

ASQ connectivity, according to the ETICS standards. 

These business policy rules reflect a voluntary set of bilateral non-disclosure agreements. Relating to the 

ETICS roadmap, this set of rules should describe an initial solution step that is as simple as possible, while 

still representing new value compared to best-effort Internet. This may imply that we need to concentrate 

on the possibility of supporting price-vs-quality based routing and postpone finer routing control 

mechanisms facilitated by having a multi-domain topology view: Price-vs-quality based routing is assumed 

to enable the customer NSP to buy ASQ connectivity from a PoI to another point or region and not to 

decide the exact AS route end-to-end. Our impression is that full AS routing control based on a multi-

domain topology will require a federation or alliance. 

Furthermore, we assume that rules for an open association are probably best formulated as detailed 

technical specifications. Referring to the previous initial solution step, these specifications should contain 

the mechanisms for exchange of price and quality information among interconnecting NSPs. 

3.2.2. ADDITIONAL RULES FOR FEDERATION 

A Federation is a community type with additional means to influence behaviour of individual NSPs. A 

sufficient level of trust is assumed to be present between NSPs so that they can fully share technical 

information about quality levels offered, and most importantly open for end-to-end quality monitoring. 

Public ASQ goods advertisements will be accurately disseminated. Admittance is allowed for candidate 

NSPs that meet the subscription acceptance prerequisites defined by the Federation as part of its rules. 

The Federation could be an intermediate step towards even tighter business cooperation in alliances. 

Federation business policy rules are intended to promote accurate information dissemination within the 

community. The additional business policy rules are as follows: 

1. All open association policy rules are in effect, with the exception of rule #9, since Federation ASQs 

are not only made from bilateral agreements. 

2. An NSP wishing to be part of a Federation is obliged to comply with the Federation business policy 

rules and procedures.  

3. Public announcements must be forwarded without any modification to all members of the 

Federation. For the ETICS centralized architecture scenario, these announcements are sent to the 

facilitator only. 

4. The amount of technical information disclosed by members of the Federation is agreed by the 

members of the Federation. All members are obliged to share accurate information. 
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5. PoIs that are used in the ASQ path cannot be changed without notifying the members of the 

Federation. 

6. An NSP must deploy a minimal monitoring system compatible with ETICS specification. It must 

allow the retrieval of its monitoring data by all members of the community and/or the service 

facilitator, to the extent defined by the community 

7. Any costs that relate to the ASQ service, and that incurred by the Federation as a whole, must be 

unanimously agreed by all members of the Federation, including the means to apportion these 

costs (e.g. cost of a facilitator for handling information sharing, or shared data repository). 

8. Addition of a new NSP to the Federation must follow ETICS specified procedures, and must be 

agreed by all members of the Federation. 

9. Any member of the Federation is free to leave the Federation, after fulfilling all of its obligations. 

The main new things here are a mandatory monitoring mechanism for service enforcement as well as 

accurate information dissemination, along with the optional but not mandatory use of a centralized 

Facilitator for information sharing. 

The monitoring functionality allows the community to enforce conformance of agreed SLAs; non-

conformance performance can be traced down to the specific NSP that is at fault. Information 

dissemination for public offers within the community is stated as mandatory. Other than providing offers 

to selected neighbours, a Federation requires that the offers are made available to all members of the 

community. This requirement clearly necessitates an added trust among all members, but, at the same 

time, allows for specific Federations to decide about the extent of such information. Added value could be 

foreseen if specific additional information was specified and that this information could help avoid market 

fragmentation or isolated islands as expected in the Open Association. For example, Multi-domain 

topology information exchange could be appropriate here. Finally, the Federation might decide to employ 

a centralized facilitator to handle information sharing among members of the Federation. 

Regarding the roadmap, a Federation could be relevant to the needs of specific use cases, such as a 

business videoconferencing scenario. 

An important question is whether there are sufficient use-cases involved to justify the costs of mandatory 

monitoring. We are concerned that the monitoring system might be too costly, and hence it could be 

perceived as a potential entry barrier to the Federation. 

3.2.3. ADDITIONAL RULES FOR ALLIANCE 

An Alliance implies a common coordination model adopted for the provision of inter-domain services, a 

high level of trust, as well as technical and business information sharing between participating NSPs. This 

enables efficient forms of cooperation and respective mechanisms, including central control and 

management of resources and services. An alliance can e.g. share non-conformance penalties. It is also 

possible to enforce common management of admission control and routing policies. We do foresee that 

several partly competing alliances can operate according to different common objectives. 

Alliance business policy rules facilitate strict business coordination: 
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1. All Federation rules are in effect. 

2. A member of the Alliance cannot be member to any other competing community instance for the 

same ASQs. 

3. Alliance members are prohibited from selling ASQs bypassing the Alliance. 

4. Each member commits to the resources contributed to the alliance; deviation from the agreed 

resource contribution will result in penalties for the underperforming NSP. 

5. The validity (duration and expiration period), allocation of each NSP's contributed resources and 

the respective price updates, traffic engineering and policy decisions adhere to the Alliance rules. 

6. Routing, admission control (SEFA layer) and resource allocation are regulated by the Alliance so 

that the Alliance agreed optimization goals are met. 

7. All members of the Alliance agree on a common coordination model, which might necessitate a 

centralised facilitator. 

The Alliance set of rules allow tighter cooperation among the NSPs, which both creates new opportunities 

and places very strong limitations/constraints on the participating NSPs. Alliance members agree on a 

common coordination model and the means to effectively handle the negotiation and the service 

composition phases, possibly by deploying a centralized facilitator entity. Actually the alliance seems to be 

regulating their entire inter-NSP business according to common alliance objectives. 

The value here is related to better resource utilisation and efficient routes. Efforts leading to common 

pricing in the market would probably be controversial from a regulatory viewpoint. 

The precise amount of cooperation in the Alliance in practise is to be decided by the participating NSPs: For 

instance, Rule 3 may be perceived as too restrictive by some NSPs who want to participate in an Alliance 

but yet maintain the option to sell ASQ goods tailored for a certain service also outside the Alliance. 

3.3. CONCLUSIONS 

Through restructuring the business policy rules compared to [Del4.3], we have highlighted the business 

value and relations to the on-going roadmap discussion. The community concept serves as the “glue” of 

the interconnection market business and technical specifications and allows the big picture of the market 

to be formed.  

From an economics standpoint, we have already introduced the lemon market theory as a possible 

explanation for the lack of multi-domain QoS-based services in the current market place (Section 2), since 

it seems to explain the observed phenomenon that QoS is mostly restricted to individual network providers 

as so-called “on-net” services. Interestingly, the collaborative (among competitors) community concept can 

be the stepping stone to overcome this inefficiency and a key market enabler for the provisioning of 

premium connectivity services in the market, thus creating better correspondence between network 

investments and revenues and enhancing the health of the interconnection ecosystem. 

In particular, we have specified three basic types of the community, each coupled with different amount of 

trust among its members and also different degree of cooperation, information sharing and level of 
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constraints imposed by the Policy Rules. These types pertain to different stages of the market evolution, 

from early to mature markets. The current rule set is expected to be further tailored in practice as a result 

of the negotiations among the community NSPs. 

Open Association is very open and dynamic. On one hand, this could mean easy and fast scaling, promptly 

responding to increased demand. On the other hand, with lack of strong commitment from members, NSPs 

might abandon the community if they see better opportunities elsewhere, negatively affecting the 

sustainability of the service. Due to the bilateral nature of the agreements, an Open Association might not 

utilize the most efficient routing between the source and destination, taking possible congestion into 

account. Open Association is most appealing to early markets. It can be seen as the next-generation of 

peering and transit on the current Internet.  

A Federation is a community with a sufficient level of trust among its members, so that they can fully share 

technical information about quality levels offered, and most importantly open for end-to-end quality 

monitoring.  This contributes to efficient and stable ASQ route selection. Admittance is allowed for 

candidate NSPs that meet the subscription acceptance prerequisites defined by the Federation as part of 

its (unanimously approved) rules. 

An Alliance allows for joint business, including penalties for noncompliance. In extremis, in a mature 

market and among extremely highly trusted parties it can evolve to a Virtual Network Operator. A potential 

threat is that it can become strong and large, to a point where it operates as a cartel or even a monopoly in 

its market. The processes and standards used by an Alliance could enable high service volumes, large 

economies of scale, and efficient optimizations such as load balancing across NSPs. 

Concluding, both the rule sets proposed and the qualitative evaluation indicate major opportunities for all 

the interconnection market stakeholders, as long as healthy competition is promoted and the community 

collaborative service provisioning paradigm neither hinders competitions nor raises barriers of entry. It is 

for the best interest of all parties to engage in an open market approach with fair and transparent trading 

of assured service quality goods as an additional option to best effort services in order to both gain 

acceptance in the market and avoid costly disputes or even in extremis regulatory intervention. The fact 

that the ASQ market is somewhat bounded by existing solutions in “relevant markets”, namely Best effort 

Internet and CDNs, also contributes to the open transparent market approach. It is proven that services 

have adapted so far to the lack of quality and if QoS is made available but at a too high price, service will 

continue to adapt and work around. In particular for services that are cachable, CDNs may remain the 

preferred option if inter-carrier QoS is not competitive. Such bounds and unavoidable competition will 

certainly limit the possible creation of cartels. 
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4. ETICS BUSINESS MODELS AND VALUE NETWORKS 

REFERENCE FRAMEWORK REFINEMENTS  

4.1. INTRODUCTION 

Section 4 contains the framework for the refinements of the value networks and business model analysis. 

The methodology adopted is specified and explained, guiding the reader to follow the material presented 

in subsequent sections. The main additional axes of the [Del3.5] analysis refinements are typically 

presented as separate subsections so as to enhance readability. Additionally, this way the framework is 

broken down to the main individual self-contained pieces that complement each other and comprise the 

basis of the analysis of [Del3.5].   

The remainder of this section is structured as follows: In subsection 4.2 the business model framework is 

provided, including a cross analysis with different taxonomies of business models from [Timmers98] 

[Weill01] [Rappa10] [BEREC12], and categories of significance for ETICS, pointing out the relationships 

between the business model framework parameters and the key variables affecting the taxonomies. The 

analysis finally results in a refinement of the business model framework, which considers the possible 

combinations or aggregations of the key parameters. Subsection 4.3 presents a refined list of the actors 

identified in the previous deliverables, recognising the key players of the Value Network and providing a 

final aggregation of them. Subsection 4.4, by considering the findings of the previous sections and 

according to the key activities performed by all the actors involved in the value chain, provides the value 

network structure refinement. Subsection 4.5 provides the section’s concluding remarks. For brevity and 

readability reasons, details on the framework refinements are provided in Appendix C. 

4.2. BUSINESS MODEL REFERENCE FRAMEWORK REFINEMENT 

In [Del3.3] the research carried out through the multiple case studies allowed to shed light on the core 

Business Model (BM) design parameters for actors in the Internet Interconnection market, and to refine 

the BM framework initially outlined in [Del3.2]. According with a value proposition/revenue model BM, a 

set of three core parameters or building blocks, were identified: value proposition, value network 

interconnection and financial configuration. The macro-dimensions were then divided into 12 parameters.  

For each and every parameter, the “value range” was identified. The value range identifies the key 

alternatives for each parameter, as emerging from the case studies: however, such values only represent 

the extremes of a continuum of solutions, which different players may look for competitive advantage by 

making in-between, hybrid choices of values. For instance, several traffic charging schemes may coexist 

within a carrier offer to the market, thus generating a myriad of alternative business models. 

To further refine the business model framework carried out in previous deliverables [Del3.2] [Del3.3], 

different taxonomies and categories of the players acting in the internet marketplace are analysed and the 
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relationship between the possible players of significance for ETICS, and the business model framework are 

investigated. These categories represent also a possible inflection of the role of core parameters.  

The in-depth analysis of the taxonomies and categories from Timmers, Weill and Vitale and Rappa  allow 

the further refinement of the proposed business model reference framework. The refinement process is 

shown in Table 2, where Business Model (BM) categories with a possible application within the ETICS 

domain are extracted from the taxonomies, their relation with ETICS discussion is disclosed, and their 

impact on the refinement of the business model design reference framework is described. 

TABLE 2: BUSINESS MODEL CATEGORIES RELEVANT TO ETICS 

Business Model Category Relation with ETICS 
Impact on BM Reference 

Framework Refinement 

e-auction [Timmers98] Related to the concept of bid 
and ask mechanism for ASQ 
auctions (see [Del3.2], 
Appendix 1). 

Include new or modified BM 
parameter in the Vertical Integration 
building block: 
 “Customer ownership and 

channels”, accounting for the ways 
to relate and get in touch with 
customers (in this case, the auction 
process for presenting the offer) 

 “Key partners”, accounting for the 
actors with whom the Carriers have 
to relate, which it perceives as 
strategically critical for providing 
value to the end customer. 

Third party marketplace [Timmers98]; 
Brokerage model [Rappa10] 

Related to the idea of an ETICS 
intermediation marketplace 
and platform hosted by a third 
party (see [Del3.2] and [Del3.3]) 

Refine the “Interconnection Modality” 
parameter in the Value Network 
building block by including the notion 
of “ETICS Community or 
Interconnection Marketplace”. 

Virtual Communities [Timmers98] 
[Weill01]; 
Shared infrastructure [Weill01] 

Loosely related to the concept 
of ETICS community of NSPs, 
which share a common 
infrastructure or platform 

Refine the “Interconnection Modality” 
parameter in the Value Network 
building block by including the notion 
of “ETICS Community or 
Interconnection Marketplace”. 
 
Refine the “Key Partner” parameter in 
the Value Network building block by 
including the notion of “ETICS 
Community member” as a potential 
actor to relate with. 

Value chain integration or Information 
brokerage or Trust and other services  
[Timmers98]; 
Intermediary or Value net integrator 
[Weill01]; 
Brokerage model or Infomediary 
model [Rappa10] 

Related to the role of 
Marketplace intermediation, 
integrator or trusted third party 
in any portion of the Value 
Network (with specific 
reference to the emerging roles 
of “ETICS Community 
orchestrator” or 
“Intermediation Marketplace 
orchestrator”). 

Refine the “Key Partner” parameter in 
the Value Network building block by 
including the notion of “Community or 
Marketplace Intermediary (Trusted 
third party)” as a potential actor to 
relate with. 
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Subscription model and Utility model 
[Rappa10]  

Related to the revenue model 
for ASQ goods and services. 

Confirm the main alternatives 
presented in the Revenue Model 
(Subscription and Usage-based fee). 

 

The refined business model design reference framework resulting from this integration and cross-checking 

process is portrayed in Table 3. 

TABLE 3: [DEL3.3] REFINED BUSINESS MODEL FRAMEWORK 

 
Business Model 

Parameter 

Value Range 

(Trade-off) 
Strategic Implications 

V
al

u
e

 P
ro

p
o

si
ti

o
n

 

 
Basic connectivity Traditional business for NSPs.  

Easier diffusion/substitution. 

Product/Service 
Delivered 

Assured Service Quality (ASQ) Higher potential margins from connectivity. 
Service differentiation 
Two-tiered internet. Net Neutrality broken. 

 Content Traditional business for CP/OTT.  
Higher margins from content market making. 
Higher complexity. NSP business 
diversification 

Target Customer 

Content Provider/OTT Comparable relative bargaining power. 
High data traffic to/from single customer.  
Peering agreements potentially required. 

End user Higher relative bargaining power. 
Low data traffic to/from single customer. 
Investment in Access Network (last mile). 

 Basic connectivity Lower expenses for meeting customer 
requirements. 
Lower service differentiation potential. 

Customer Value Assured Service Quality (ASQ) Higher expenses for meeting customer 
requirements (ASQ paths/connectivity). 
Higher service differentiation potential. 

 Content Coverage of Content Management activities.  
Higher margins from content market making. 
Higher complexity, NSP business 
diversification 

Resources & 
Competencies 

Technology-oriented Disposition towards technology partnership. 

Content-oriented Disposition towards editorial partnership. 

V
al

u
e 

N
et

w
o

rk
 

Vertical Integration 

Infrastructure Layer coverage 
 

Relegation to technology enabler role. 
Focus on infrastructural investments, network 
operation and capacity management. 

Internet Service Layer coverage More invasive role within the VN.  
Investments in both network infrastructure 
and content management. 
Potential competition NSP-CP/OTT. 

Customer Intermediated The flow of the offer from the provider to 
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Ownership and 
relationship 

the buyer is not straightforward, or some if 
its activities are external with reference to 
the provider. 
Increased dependence on: CP/OTT; 
Marketplace Intermediary; Auction 
intermediary. 
Indirect revenue flows. 

Direct Straightforward flow of the offer from the 
provider to the customer. 
More central role in the VN, direct revenues. 
Potential Competition with CP/OTT. 

Interconnection 
Modality 

Transit prevalence Indirect interconnection. 
Lower transaction costs for agreement 
setting. 
Higher risk of opportunistic behaviour in 
traffic management. Need for compensation. 

Peering prevalence 
 
 
 
 
ETICS Community or 
Interconnection Marketplace 
 

Direct interconnection of peers. 
Higher transaction costs for peering 
agreement. 
Higher interconnection efficiency.  
Lower need for compensation. 
 
Existence of a  Set of NSPs that (1) 
implement the ETICS architecture, and (2) 
that are compliant with its rules. 
Creation of a Community of players to 
enable an ASQ interconnection offer, acting 
with a co-opetitive stance (where 
competition and cooperation coexist) among 
one another 

Key partners 

CP/OTT Enablement of the CP/OTT offer. 

ETICS Community Members Creation of a community of actors with 
converging objectives (i.e. consolidation and 
provisioning of an ASQ offer). Co-opetition 
dynamics (that is, players first collaborate to 
create the market and may partner with one 
another for specific projects, but compete 
for acquiring the end customer).  

Community or 
Marketplace  or Auction 
Intermediary (Trusted third 
party) 

Rise of an ETICS Community Orchestrator or 
Intermediation Marketplace Orchestrator, 
possibly external to the cluster or partners 
belonging to the Community or Marketplace, 
responsible for all coordination functions.  

Technology Providers (e.g. 
infrastructure & equipment 
vendors) 

Technology-driven approach (the best 
technologies will lead to the best 
performance, driving value creation) 

 Client-server Basic data delivery model. 
Simpler model. No distribution of intelligence. 

Content-Data 
delivery model 

Cloud Pool of virtualised resources. 
Lower cost of resource management. 
Higher scalability and flexibility. 
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Introduction of the Cloud Provider in the VN. 

 Content Delivery Network (CDN) Content distribution/storage/management. 
Improved reliability, throughput, origin server 
load balancing; lower latencies for 
consumers. 
Introduction of the CDN Provider in the VN. 

Fi
n

an
ci

al
  C

o
n

fi
gu

ra
ti

o
n

 

Revenue Model 

Usage-based fee One-shot revenues for connectivity 
consumption and/or content purchasing. 
Higher margins for single transaction. No 
customer lock-in. 

Subscription 
 
 

Flat rate with/without time/traffic/usage/n° 
downloads caps. 
Lower margins for single transaction. 
Customer lock-in and future revenues 
assured. 

Revenue Sharing 
Model 

Present Business sharing (opportunities/risks)  
between NSP-CP/OTT end user. 

Absent Clear separation between NSP and  
NSP-CP/OTT end user businesses. 

 Receiving Party Pays 
 

Traditional charging scheme favouring 
CP/OTT 
Lower incentives to invest for NSPs.  

Traffic Charging 
scheme 

Sender Party Pays Incentives alignment: NSPs to invest in new 
capacity and QoS. CP/OTT to use network 
capacity efficiently and keep traffic on net.  

 Congestion Charging Charging based on network congestion 
caused. 
Coverage of NSPs’ sunk investment + 
marginal cost of capacity. 

Cost Model 

Concentrated Investment Increased independence.  
Increased risk. 

Joint Investment Risk sharing.  
Increased dependence on partnering actors. 

 

These BM taxonomies and their integration with the proposed business model design reference framework 

will provide useful examples to be included in the business model analysis refinement (see Section 5). 

4.3. ACTORS AND ROLES 

In deliverable [Del3.2] a list of today’s internet marketplace stakeholders was provided; they are divided 

according to the type of service they provide or consume, namely Infrastructure Layer and Internet Service 

Layer. Moreover, in order to harmonize the list of key actors with the business model refinement carried 

out in the previous section, Table 4 shows how the [BEREC12] key actors are related to those of [Del3.2] 

and [Afuah03], and how they could be integrated to refine the picture of the Value Network provided in 

previous deliverables, which will be further analysed in the subsequent paragraphs.  The list of new Key 

Stakeholders is provided, as they are considered the standpoint from which the Value Network analysis 
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and refinement should start. As a result of such analysis, actors related to specific activities have been 

aggregated to other higher-level roles. Particularly, all the categories enclosed in the Information Layer are 

traced to the Content Application Layer, as they cover, at different level, the same core functionality. 

TABLE 4: ETICS KEY STAKEHOLDERS 

 Key 

Stakeholders 
Aggregated Stakeholders  

Content 

Application 

Provider (CAP) 

Application Service 

Provider In
fo

rm
atio

n
 P

ro
vid

er 

All the categories described within the Information Layer 

[Del3.2] are enclosed in the Content Application Providers. 

With regard to the [Afuah03] Value Network, CAPs 

encompasses also the User category and Content Creators 

Content Provider 

Internet Retailer 

Communication Service 

Provider 

Marketplace Provider 

Content 

Distribution 

Network (CDN) 

Data Center 

C
o

n
n

ectivity P
ro

vid
er 

The decision to present Content Distribution Network as a top 

level stakeholder underlies the growing importance of its role 

within the internet value network, and particularly its 

coordination function. 

Network 

Service 

Provider (NSP) 

Access Provider Network Service Provider includes all stakeholders described 

within the Connectivity Provide category, with the exception of 

Data Center, which was aggregated to the Content Distribution 

Network. 

To this stakeholder group, also belong the Communication 

Service Provider and Supplier Categories, with the exception of 

Content Creator. 

Transit Provider 

Backbone Provider 

End-user Network 

Provider 

Infrastructure 

Service 

Providers 

Network Component 

Provider 

In
frastru

ctu
re Layer 

However the strong interconnection existing between the 

infrastructure layer and the Internet Service Layer shall be 

taken into account, so as to spot all the business and 

technology opportunities/threats residing in the undercurrent 

layers (e.g. network infrastructure influencing network 

services, end-user service layer, influenced by 

performance/QoS control and agreements settled). 

Financial Service 

Provider 

Billing Service Provider 

Content 

Application 

User (CAU) 

Private End-User 

En
d

-U
ser 

The term Content Application User refers both to residential 

(private) users and business users of a broadband/Internet 

access. Business End-User 

Community or - 
The Community or Marketplace Intermediary considers the 

rise of several potential coordination functions with roles of 
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Marketplace 

Intermediary 

(Trusted third 

party) 

matching between interconnection demand and offer, 

brokering and advertising of interconnection agreements, QoS 

and QoE Management, Service Level Agreement definition, 

monitoring and enforcing. 

However this is an atypical key stakeholder, considering that its 

actual form, even if it not specifically defined so far, it seems to 

be an aggregation of several stakeholders. 

 

Table 5, taking into account this process, presents in the first column the new aggregated stakeholder 

categories (Key-Stakeholders); in the second column, for each new stakeholder, the list of old stakeholders 

aggregated in it (Aggregated Stakeholders); in the third column, those old stakeholders which are related 

to the new one but are basically deleted as not so significant (“Downgraded” Stakeholders). 

The resulting new Key Player, will be considered while refining the Value Network structure as they are the 

ultimate actors populating the ETICS’s VN framework. 

TABLE 5: KEY STAKEHOLDERS AGGREGATION PROCESS 

Key Stakeholders Aggregated-Stakeholders “Downgraded” Stakeholders 

Content Application Provider (CAP) Application Service Provider Device Manufacturer 

Content Provider  

Internet Retailer  

Communication Service Provider  

Marketplace Provider  

Content Distribution Network (CDN) Data Center  

Network Service Provider (NSP) Access Provider Network Component Provider 

Transit Provider Financial Service Provider 

Backbone Provider Billing Service Provider 

End-user Network Provider  

Content Application User (CAU) Private End-User  

Business End-User  

Community or Marketplace 

Intermediary (Trusted third party) 
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4.4. VALUE NETWORK REFINEMENT 

An initial Value Network’s general structure was defined in [Del3.2], identifying five layers, which in turn  

can be broken down in several core activities (see [Del3.2]  Section 2.3.1 pg. 19). 

In [Del3.3] a second phase of the empirical analysis has been focused on a refinement of the concept of 

“Value Network archetypisation” started in [Del3.2], resting on the definition of a general Value Network 

for the Interconnection market, listing all the key activities to be performed.  

With regard to the analysis carried out in previous deliverables, in order to refine the detailed Value 

Network proposed in [Del3.3], the main results of previous paragraphs’ analyses are related and coupled 

with the abovementioned Value Network. 

Particularly, a first step consists of associating the Key-Stakeholders resulting from the section 4.3 analyses, 

with the already proposed structure. Figure 3 depicts this phase. 

 

FIGURE 3: VN AND KEY STAKEHOLDERS ASSOCIATION. 

As it rapidly appears, the association results in a visible overlap, which is depicted in Table 6. 

TABLE 6: KEY STAKEHOLDERS SYMBOLS 

Key-Stakeholder Association Colours 
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Content Application Provider 
 

Content Application User 
 

Content Distribution Network 
 

Network Service Provider 
 

Community or Marketplace Intermediary (Trusted third party) 
 

 

Though the first step seems to disclose a high level of integration between the VN and the results of the 

previous sections, a further phase is fulfilled in order to provide a final refinement of the Value Network 

Structure, which take into account the suggestions of the BM analysis and the several alternative VN model 

described in previous paragraph. Figure 4 depicts the outcome of this additional step, and represent a 

slightly refinement of the VN proposed in [Del3.3]. 

 

FIGURE 4: REFINED VN STRUCTURE 

The new VN configuration should focus on the Internet Service Layer, omitting the Infrastructure Layer as 

well as the Device Service Layer. However they should be taken into account while analysing all the 

business and technology opportunities/threats underlying the interconnection existing between the 

infrastructure layer and the Internet Service Layer. 

The relationship between the Application Service Provisioning, CDN Provisioning and Cloud Provisioning is 

emphasize by sequentially connecting one another, as Content Application Providers are interested in 
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having highly reliable Internet access and have an incentive to minimize their expenses, they buy upstream 

capacity and hosting services from ISPs (NSPs) and/or CDNs [BEREC12]. 

On the other hand CDNs generate revenues from CAPs for whom they provide services. Services are often 

billed on a Mbps basis [Rayburn11] and/or per Gb delivered but other approaches like billing on a per-click 

basis also apply. Value added services (e.g. Digital Rights Management, regional restricted delivery) may in 

some cases generate more than half of CDN’s revenues [BEREC12]. 

Finally, also the interconnections with the Marketplace Creation activity are emphasize, by directly 

associating the Key-Stakeholders CAP, CDN and NSP through the connection of their activities and 

functionality, that are respectively: Application Service Provisioning, Content Distribution Network 

Provisioning and Backbone Interconnection Provisioning. 

4.5. CONCLUSIONS  

In the previous sections, the Business Model Framework provided in [Del3.2] and the Value Network 

Structure proposed in [Del3.3] were analysed and revised, in order to provide a final refinement which 

could allow assessing the effectiveness of the future business model scenarios and the opportunities of 

different stakeholders undertaking different roles. Moreover, as stated in [Del3.3] section 8.1, Value 

Network and Business Model Design theories been have developed along two parallel but distinct paths, 

whose integration could provide a benefit for strategic management. Moreover, the application of the two 

theories to the Internet interconnection market can be beneficial to the evolution of this industry. 

However, the interconnection between these two standpoints weren’t deepened while the analysis was 

disclosed. Therefore, it has become necessary to address how Business Model Framework and Value 

Network Structure actually relate. In [Del3.3] an initial attempt to cross the Business Model framework 

parameters for NSPs (and CPs/OTTs) with the Value Network configurations envisioned (see also Appendix 

C), has been performed. Particularly the purpose of this preliminary was to highlight, for each Business 

Model design parameter, which choice within the previously defined value range is potentially more 

significant in presence of a given Value Network alternative.  

In line with this methodology, Table 7 provides an overview of how Business Model and Value Network 

characteristics could be associated, or how BM parameters could be implemented within the specific Value 

Network provided in subsection 4.4.  

TABLE 7: BM PARAMETERS CROSSED WITH VALUE NETWORK 

Business Model 

Parameter 
Value Range Value Network 

Product/Service 
Delivered 

Basic connectivity Basic Connectivity and Content Provisioning are 
already provisioned in the current Value Network. 
However, the presence of the coordination function 
performed by CDN Providers together with the 
establishment of an Intermediation Marketplace 
Community with roles of matching between 

Assured Service Quality (ASQ) 
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Content interconnection demand and offer, brokering and 
advertising of interconnection agreements, QoS and 
QoE Management, Service Level Agreement 
definition, monitoring and enforcing, represent a 
further step through the provisioning of an ASQ offer. 

Target Customer Content Provider/OTT The Value Network provides a clear picture of how 
different types of actors are interconnected with each 
other, and particularly the interconnection resulting 
from a “producer-consumer” relation. Moreover, 
through the interconnection designed, the possibility 
for Content Provider and End User to be target by 
different stakeholders is disclosed.  

End user 

Customer Value Basic connectivity With regard to the service/product delivered, as 
described above, the VN is conceived to disclose how 
different players could actually exploit their customer 
value.  

Assured Service Quality (ASQ) 

Content 

Resources & 
Competencies 

Technology-oriented Both resource and competence are enclosed in the VN 
picture, according with the activities and 
functionalities carried out by each stakeholder. Content-oriented 

Vertical Integration Infrastructure Layer coverage According to the choice made by each actor within the 
value chain, whether focus on one or more service 
layer provisioning, the specific stakeholder will cover 
different activities encompassed in the VN structure. 
Moving from the bottom side up, the activities 
belonging to the infrastructure layer shift to the 
service layer’s one.  

Internet Service Layer 
coverage 

Customer Ownership 
and relationship 

Intermediated Though the “direct option”, is the preferred one, and 
is highly considered in the VN picture, the introduction 
of an Intermediation Marketplace Community with 
roles of matching between interconnection demand 
and supply, could reduce the dependence on actors 
directly managing the offer and revenue flow from/to 
the customer.  

Direct 

Interconnection 
Modality 

Transit prevalence The establishment of an ETICS Community in charge of 
implement the ETICS architecture, and that is 
compliant with its rules, could totally change the 
existing interconnection modality configuration. The 
VN proposed, comprises this opportunity with also the 
already existing transit and peering interconnections, 
which are relevant in the current marketplace at 
different level 

Peering prevalence 

or Interconnection 
Marketplace 

Key partners CP/OTT The VN embraces all these possible alternatives, 
indeed the activities performed by Content 
Application Provider, Content Distribution Network 
and Network Service Provider, are connected one 
another in order to represent all these opportunities. 

ETICS Community Members 

Community or Marketplace 
Intermediary 

Technology Providers 

Content-Data delivery 
model 

Client-server To the traditional Client-Server model, the VN with the 
integration of the distributed configuration adding the 
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Cloud technical solutions regarding the Cloud Computing 
and the Content Delivery Network, present all the 
possible delivery model and all its combinations 
increasing the interconnection the service 
management system’s optimization, scalability and 
flexibility. 

Content Delivery Network 
(CDN) 

Revenue Model Usage-based fee According to this parameter, the VN does not imply 
the adoption of a specific model, that is the revenue 
model will vary according to the strategic decision of 
the specific stakeholder rather than the position on 
the VN position 

Subscription 

Revenue Sharing 
Model 

Present As mentioned above, the introduction of the 
Intermediation Marketplace Community with roles of 
matching between interconnection demand and offer, 
brokering and advertising of interconnection 
agreements, QoS and QoE Management, Service Level 
Agreement definition, monitoring and enforcing, open 
up the opportunity of implement new forms of 
revenue model, such as the revenue sharing model. 

Absent 

Traffic Charging 
scheme 

Receiving Party Pays VN network structure does not provide an indication 
on how stakeholders should choose between different 
Traffic Charging Scheme, however the model 
proposed seems to be more suitable to the Sender 
Party Pays and Congestion Charging schemes 

Sender Party Pays 

Congestion Charging 

Cost Model Concentrated Investment As for Revenue Model, the introduction of the 
Intermediation Marketplace Community with roles of 
matching between interconnection demand and offer, 
brokering and advertising of interconnection 
agreements, QoS and QoE Management, Service Level 
Agreement definition, monitoring and enforcing,  
could incentivise the choice of Joint Investments 

Joint Investment 

 

Though Table 7 describes a preliminary attempt to cross Business Model Parameters with Value Network 

Characteristics, the aim of providing them separately lies to the nature of their relation. Namely the Value 

Network should be seen as the ecosystem where all the possible Business Models from different 

stakeholders compete or cooperate. According to this logic, in following sections the final analyses of the 

ETICS’ relevant Business Models and the scenario analysis for each Key Service, should be actualised 

starting from the reference framework; key actors can utilize these frameworks while mapping their 

service-specific VN and BMs of the key actors involved. 

The association of the different combinations of Business Model parameters, with each relative variable 

value, and the currently models adopted, should determine the refinement process through which, the 

different scenario will undergo, shaping the business models of the key stakeholders, mapping the 

activities and the functionalities carried out within the provision of a specific service, taking into account 

the relationships and interconnections described in the Value Network framework. 
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5. BUSINESS MODELS ANALYSIS 

5.1. INTRODUCTION 

This section presents the refined business models contained in the document. Hence, it is the logical 

continuation of the previous section, where the business modeling framework has been presented, which 

is now applied for specific services and respective markets.  

In a similar way to [Del3.2], a selection of descriptive scenarios has been made for business model analysis 

and refinement. An extensive refinement of additional possible services has been omitted for both brevity 

and resource efficiency reasons. The scenarios covered in this section are broad enough to highlight the 

main issues of most ETICS business cases identified in [Del3.2] and quantified in [Del3.4] and they 

demonstrate both the effectiveness and potential of the business modeling framework of Section 4. The 

scenarios selection was made from both a) an economics standpoint, focusing on the value that is 

expected to be generated as quantified in [Del3.4] and the plethora of stakeholders involved, and b) an 

architecture standpoint, covering the ETICS core interfaces, as well as the ETICS recommended interfaces 

(E6 and E7). The scenarios as well as the main criterion for their selection are provided below: 

 VPN and Business Cloud Connectivity: This is the service segment that is expected to a significant 

portion of ETICS revenue according to the ETICS market quantification performed in [Del3.4. Also, 

from an architecture standpoint, this scenario highlights the inter-NSP interactions over the core 

ETICS interfaces. 

 Business video communication: This is also one of the prominent business cases for ETICS that 

again from an architecture standpoint highlights both the inter-NSP interactions, as well as the 

relations over the business customer interface (E6). In addition, this use case inherently contains 

multiple alternatives for value chain and business model configurations, resulting in a plethora of 

potential pricing and revenue sharing schemes. The latter is of great importance, since it both 

motivates and justifies the work presented in the next section of this deliverable. 

 Off-net content delivery: This use case covers the market of providing assured quality services to 

Information Providers, including content providers, who seem to acquire most of the revenue from 

service provisioning to end users nowadays. This use case has also been selected since it is tightly 

linked to other similar approaches for the same market, such as CDNi [CDNi], so depicting whether 

ETICS can indeed efficiently serve the identified business needs with viable business models is of 

high importance. 

These scenarios involve multiple stakeholders and rich business interactions amongst them. They represent 

major market value opportunities for the ETICS technology and contain many interesting sub-use cases 

that could be supported by ETICS in the various adoption phases, as identified and described in [Del2.3].  

The section is concluded by means of role analysis of one sample scenario. We refrain from focusing on 

role analysis in this deliverable since we focus on business model analysis and there are not major changes 
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compared to the full role analysis provided in [Del3.2]. Indeed, since more than one role can be covered by 

the same single actor, the impact of the ETICS community and architecture developments is limited on role 

analysis. For completeness reasons a sample role analysis is provided for the Gaming-as-a-Service scenario. 

5.2. BUSINESS MODELS ANALYSIS OF SCENARIOS  

5.2.1. VPN AND BUSINESS CLOUD CONNECTIVITY 

In this subsection we firstly provide a high level analysis of the VPN business model (BM). Then, we 

additionally provide an initial assessment of the BM aspects of an enhanced, bundled Cloud-VPN service in 

which cloud resources are incorporated into the VPN of a business customer (BC) as a well-controlled site 

(e.g., for cloud-bursting scenarios). In this use case, a third actor, the Cloud Service Provider (CSP) is further 

introduced (in addition to NSPs and BCs). Following the terminology introduced in the refined business 

model framework (Section 4) a CSP is considered as a content and application provider (CAP)2.  

 

5.2.1.1. VPN Services 

Value Proposition 

 
→ Products/services offered: Assured Service Quality (ASQ). Provider Provisioned (PP) VPN services that 

span multiple NSPs. Such services enable the interconnection of distant BCs’ sites on top of secure 

interconnection paths with certain QoS characteristics (i.e., beyond best effort), using private routing3. 

VPN routing overheads are offloaded to the edge NSPs, which constitutes an essential part of the 

offered service. Through the provision of ASQ services, service differentiation is leveraged. 

 
→Target Customer: The service primarily targets business/enterprise customers with multiple sites. In 

the ETICS context we consider sites residing at different edge NSPs.  

 

→ Customer value: Assured Service Quality (ASQ). The customer benefits from the assured quality of the 

interconnection between its sites. This requires higher expenses for meeting the customer 

requirements in terms of connectivity and service differentiation. However, as revealed by the 

quantification study on VPN services [Del3.4], “although carriers continue to expand their offering of 

high capacity IP VPN ports, customer demand remains strongest for connections under 10 Mbps”. This 

means that the customer value will not be primarily/solely attached to the advanced ASQ goods. It is 

anticipated that the added value of VPN services in the context of the ETICS architecture shall rely on 

the increased degree of automation for the establishment of the service.  Finally, BCs also benefit from 

the private character of routing among their sites, as is the case for currently provided VPN services. 

 
→Resources and competences: Resources and competences are technology oriented, focused on the 

establishment of the VPN routing infrastructure as well as the provision of QoS features across the 

participating NSPs. 

 

                                                           
2
 Though there is no direct analogy between content and cloud service provision (i.e., cloud services do not necessarily translate to 

equivalent traffic transport requirements), we make an attempt to adjust our analysis on the newly proposed BM framework. 
3
 It is noted that here we refer to VPN services also beyond the bootstrapping phase i.e., VPN access services (see [Del2.3]). 
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 Value network 

 
→ Vertical integration: VPN services shall be based on infrastructure layer coverage. In this type of 

services, content and applications are typically expected to be accessed between VPN sites transparently 

to the NSPs.  

 

→ Customer ownership and relationship: Typically, in current, single carrier VPNs, a BC is directly owned 

by the NSP providing the overall VPN service.  In the context of ETICS, VPN services shall span across 

multiple NSPs. Hence, multiple NSPs participate in the delivery of the overall VPN service. Figure 5 

presents an example of a VPN service in which a VPN is formed between the headquarters (HQs) and 

two branch sites of a BC.  

 

 
FIGURE 5: VPN SERVICE EXAMPLE 

Here, we consider two cases regarding customer ownership: 

 In the first case, the BC is owned by a single NSP and in particular the edge NSP of the HQs (home 

edge-NSP) which is responsible for the delivery of the entire service. This necessitates the 

establishment of intermediate agreements with other NSPs (edge-NSPs and possibly transit-NSPs) 

that can support connectivity to the remote BC sites under the requested QoS. In this case, the BC 

establishes a single SLA with the home edge-NSP, which is responsible for the orchestration of the 

entire service i.e., the intermediate agreements with the other NSPs and the establishment of 

bidirectional ASQ paths with them. Figure 6 provides an example of the payment taking place in 

this case for the example of Figure 5. It is noted that this case also includes scenarios with bilateral 

cascading agreements where the home edge-NSP may only establish an agreement with its 

neighbor NSPs (not shown in Figure 6).  
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FIGURE 6: VPN SERVICE CHARGING, SINGLE CUSTOMER OWNER CASE  

 In a second case, a separate SLA is established between a BC and each of the edge NSPs providing 

connectivity to its HQs and branch sites. Each edge NSP establishes a separate ASQ good (possibly 

also including intermediate agreements with transit NSPs) for the delivery of traffic to the other 

sites of the VPN. Figure 7 provides an example of the payment taking place in this case for the 

example of Figure 5. As the interconnected sites are located at E-NSPs A, B and C, the BC pays each 

of these E-NSPs separately. Subsequently, each E-NSP is charged by the NSPs carrying the traffic it 

originates e.g., E-NSP A is charged by E-NSP B, T-NSP and E-NSP C for the traffic sent to E-NSPs B 

and C. 

 

 

FIGURE 7: VPN SERVICE MONEY FLOW, MULTIPLE CUSTOMER OWNERS CASE 

 
→ Interconnection modality: As already mentioned, VPN services may be established through multiple 

SLAs between the business customer and the edge NSPs supporting each site (see second case above). The 

interconnection can be based on any of the three options considered by the refined BM framework (see 
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Section 4) i.e., (a) transit prevalence (e.g., transit between E-NSP A and T-NSP in Figure 6), (b) peering 

prevalence (e.g., peering between E-NSP A and E-NSP B in Figure 7) and (c) ETICS Community or 

Interconnection Marketplace. 

 
→ Key partners: Any of the considered alternatives could be chosen here (apart from CPs/OTTs which 

do not participate in this simple VPN service model). The role of an ETICS community is considered of high 

importance since it could assist, through the applied automations, in expanding the reachability of the 

participating members, thus widening the targeted customer set. Also, a Trusted third party could act as an 

auction intermediary or as an Orchestrator of the service. 

 

→ Content delivery model: This type of service is not targeted at the delivery of content/data from 

content providers. The client-server model applies in this case as the simplest model for the exchange of 

data between communicating VPN sites.  

 
Financial Configuration 

 
→Revenue Model: VPN services typically follow a monthly recurring charge scheme (imposed on the 

BCs). A service initiation (activation) fee can also be imposed for the establishment of the VPN service, 

covering costs related to the configuration of the routing infrastructure (e.g., BGP session 

establishment, PE VRF configuration, etc.). The exact flow of the money depends on customer 

ownership (see Figure 6, Figure 7). 

 

→Revenue sharing model: A revenue sharing model can be present in cases of partnership between 

edge NSPs for the establishment of the VPN service. 

 

→Traffic Charging scheme: All considered models (i.e., Receiving Party Pays (RPP), Congestion-charging 

and Sending Party Pays (SPP)) could be possibly applied in the case of VPN services. Since this type of 

service does not consider any type of vertical integration (content/applications) the RPP and SPP 

models are considered symmetric.  

 

→Cost Model: Based on the inherently cross-NSP character of the VPN service in the present context, a 

Joint Investment is anticipated to prevail with respect to the establishment of VPN specific 

infrastructure i.e., Provider Equipment (PE). This is particularly highlighted by the presence of key 

partners as described above.  

 
5.2.1.2. Cloud-VPN Connectivity 

5.2.1.2.1. Overview and Use cases 

In this subsection we consider a bundled service in which ASQ goods are combined with cloud services 

(e.g., Orange Cloud Services, Business VPN Gallery[OVPN], InterCloud[INCL]). Our study here is focused on 

the case of BCs as an extension of the VPN services use case. We consider the following use cases: 

NSPs bundle their ASQ VPN services with cloud services i.e., they enable the interconnection of BC sites 

with cloud resources e.g., virtual machines (VMs) in data centers (DCs), through ASQ VPN services. NSPs 
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may maintain their own data centers for the provision of cloud services [Use case I] or establish 

agreements with third party CSPs [Use case II]. BCs interact on a business level solely with NSPs. 

Here, we consider only cases where the DCs that support the provision of a bundled service instance are 

located at a single NSP. We do not consider the case in which multiple bundled services are stitched 

together. We also do not consider the case of unbundled services i.e., a BC separately establishes business 

agreements with NSPs and CSPs. Finally it is worth noting that here we only focus on services provided by 

NSPs and therefore we do not consider the case of CSP-bundled services.  

5.2.1.2.2. Application of the Reference Framework  

Value Proposition 

 
→ Products/services offered: 

 [Use case I]: In this use case NSPs offer both Assured Service Quality (ASQ) and cloud 

services (e.g., IaaS, PaaS, SaaS). Access to the cloud resources is provided within the 

provided VPN service i.e., the provided VMs form a (virtual site) of BC’s VPN4. 

 [Use case II]:  

o [ISP/NSP]: Same as in Use Case I.  

o [CAP/CSP]: A CSP delivers cloud services (e.g., IaaS, PaaS, SaaS) (possibly on a 

wholesale basis) to an NSP which is the responsible for the bundling with the VPN 

service.  

 

→Target Customer: 

 [Use case I]: The service primarily targets business/enterprise customers with multiple sites. 

In the ETICS context we consider sites residing at different edge NSPs.  The bundled service 

may also target specifically BCs maintaining private clouds, aiming at the provisioning of the 

resources required in scenarios of cloudbursting. The ultimate target for NSPs is to maintain 

and expand their existing customer base by offering additional (cloud) services. 

 [Use case II]: 

o [ISP/NSP]: Same as in Use Case I. 

o [CAP/CSP]: The eventual recipient of the provided cloud service is the BC. 

However, from the business relationship perspective, NSPs are the target 

customers of CSPs/CAPs (possibly on a wholesale basis. 

 

→ Customer value: 

 [Use case I]: Customers benefit both from the Assured Service Quality (ASQ) and access to 

the cloud resources (this could refer to applications).  Compared to the case of the simple 

VPN service, customers also gain the benefit of being able to outsource (part of) their 

processing, storage, etc. needs to the cloud. Compared to Internet based access to the 

cloud, customers further benefit by (i) accessing the cloud resources via ASQ paths, and (ii) 

maintaining the privacy and security characteristics of a VPN. 

 [Use case II]:  

                                                           
4
 It is noted that this is not possible for multi-tenant SaaS applications, where a single VM serves multiple different clients. 
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o [ISP/NSP]: Same as in Use Case I. 

o [CAP/CSP]: The value here for the customers (i.e., the NSPs) is related to the 

opportunity for service differentiation: NSPs are enabled to provide enhanced, 

beyond ASQ/VPN services to their customers (BCs).  

 

→Resources and competences: 

 [Use case I]: Resources and competences are in this use case both technology and content 

oriented. The latter aspect refers to the provision of the cloud services and may include 

various types of cloud services (e.g., IaaS, PaaS, SaaS), as well as specific SW environments 

(PaaS) and applications (SaaS).  

 [Use case II]: 

o [ISP/NSP]: Resources and competencies are primarily technology oriented and 

related to the interconnection with data centers at different levels (i.e., L2 or 

L3 VPNs), monitoring, load balancing, fault tolerance, accounting, etc., as the 

cloud services are mediated by the NSP to its BCs. On a partnership level, NSPs 

have the incentives to ultimate offer either a rich set or highly specialized 

services to their customers in order to increase their competitiveness, and thus 

are incentivized to collaborate with a corresponding set of CSPs. 

o [CAP/CSP]: Resources and competencies are cloud oriented i.e., related to the 

provision of IaaS, PaaS and SaaS service through the deployment of data 

centers along with the associated SW and virtualization technologies. On a 

partnership level, CSPs are incentivized to collaborate with NSPs that provide 

wide reachability and advanced networking capabilities 

 

 Value network 

 

→ Vertical integration: 

 [Use case I]: Here vertical integration plays a vital role in that NSPs offer both network and 

cloud services. In this respect, NSPs shall invest on both network and cloud infrastructure. In 

the same vein, competition is likely to emerge with other bundling NSPs and possibly CSPs 

offering bundled services as well. 

 [Use case II]: 

o [ISP/NSP]: In this use case, we consider Infrastructure Layer coverage in that an 

NSP shall only be able to mediate the cloud services to its BCs i.e., no cloud 

service/application specific functionality is mandated. The provision however of 

bundled services may lead to the need for advanced technical capabilities related 

to the cloud services such as end-to-end monitoring and support of load balancing. 

o [CAP/CSP]: In this use case CSPs are enablers of the bundling of the cloud services 

with the VPN services by providing the required cloud functionality. Again, 

technical capabilities may be required for the support of end-to-end monitoring 

and load balancing features. 

 

→ Customer ownership and relationship: 
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 [Use case I]: In this use case we have a direct customer ownership by the NSPs as they offer 

a single, bundled service, based on their own infrastructure. NSPs have the opportunity to 

build on already existing customer relationships towards the provision of enhanced, bundled 

services, strengthening this way their position in the VN. The already existing customer base 

may constitute an advantage in their competition with CSPs. 

 [Use case II]: 

o [ISP/NSP]: NSPs have direct ownership of BCs.  

o [CAP/CSP]: CSPs are indirectly related to the users of their services (i.e., BCs), as 

they are intermediated by NSPs. A CSP may have multiple customers (i.e., NSPs) 

depending on parameters such as their customer base (BCs), footprint, network 

capabilities, etc. This also signifies potential competition between NSPs for 

providing access to certain CSPs. At the same time, an NSP may provide access to 

several CSPs in order to enlarge its service portfolio (e.g., applications), as well as 

to support advanced capabilities such as load balancing (however with 

interoperability constraints), as already mentioned. The latter case is not further 

considered in this analysis.  

 

→ Interconnection modality: 

 [Use case I]: As in the case of plain VPN services, interconnection (of NSPs) can be based on 

any of the three options considered by the refined BM framework (Section 4). Data intensive 

(high traffic volume) cloud services (e.g., backup/storage, VM mobility) could possibly favor 

the use of the ETICS Community or Interconnection Marketplace, or prevalence of peering 

for lowering the associated costs. 

 [Use case II]: 

o [ISP/NSP]: The same as in Use Case I. 

o [CAP/CSP]: The same as in Use Case I. 

 

→ Key partners: 

 [Use case I]: Similarly to the Business VPN services any of the considered alternatives could 

be chosen (apart from CPs/OTTs which do not participate in this simple VPN service model).  

 [Use case II]: 

o [ISP/NSP]: CSPs (CAPs) are obviously an additional key partner for NSPs (apart from 

those identified in Use Case I). Partnership with CSPs is an enabler for this use case. 

The coexistence of this partnership with those indicated for the plain VPN services 

(and Use Case I) is noted.  

o [CAP/CSP]: NSPs (possibly as ETICS Community Members) are key partners in this 

use case as they bundle the entire service. Trusted third parties could (additionally) 

play an important role in enabling the establishment of business agreements 

between CSPs and NSPs.  

 

→ Content delivery model: 

 [Use case I]: By definition of the service, the cloud model is employed for the delivery of 

data. The use of Content Delivery Networks has been also considered in currently available 

offerings (e.g., Microsoft Azure services [Azure]), but it is not further investigated here. It is 
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noted however, that techniques similar to those employed by CDNs (e.g., load balancing) 

may be employed in the case of cloud computing services between data centers. A 

characteristic example is that of cloudbursting (hybrid clouds), which can be extended also 

to cases of public clouds. 

 [Use case II]: 

o [ISP/NSP]: The same as in Use Case I. 

o [CAP/CSP]: The same as in Use Case I. 

 

Financial Configuration 

 

→Revenue Model 

 [Use case I]: One of the attractive characteristics of cloud services has been the use of a 

flexible pay-as-you-go model. Therefore, in order not to disturb the already established 

practices, cloud services should be charged following this model. Hence, the bundled service 

could follow a hybrid model where both well-established VPN and cloud service revenue 

models are retained. As in the case of plain VPN services, a service initiation (activation) fee 

can also be imposed for covering the costs of service provisioning actions. 

 [Use case II]: 

o [ISP/NSP]: The same as in Use Case I.  

o [CAP/CSP]: CSPs’ revenues come from their reselling agreements with NSPs. These 

agreements can entail either usage-based fees or subscriptions, based on 

wholesale pricing.  

 

→Revenue sharing model: 

 [Use case I]: Regarding the cloud services of this use case, there is no revenue sharing model 

as the entire service is provided by a single entity (NSP). A revenue sharing model can be 

present in cases of partnership between edge NSPs for the establishment of the VPN service. 

 [Use case II]: 

o [ISP/NSP]: In this use case a revenue sharing model is present due to the key 

partnership with CSPs. Here, NSPs may engage in wholesale agreements with CSPs 

for retailing/reselling their services to the BCs. 

o [CAP/CSP]: An inherent business sharing is present in this use case. The revenues 

of CSPs are affected by the NSPs’ customer base size (BCs), footprint, network 

capabilities, etc.  

 

→Traffic Charging scheme: The considered service (in all three use cases) is not targeted at the 

provision of content and therefore traffic to/from data centers can be considered to be symmetric. 

In this respect, traffic charging can follow schemes similar to the plain VPN service, in both use cases. 

 

→Cost Model: 

 [Use case I]: The provision of the cloud service by the NSPs results in a concentrated 

investment for the cloud infrastructure. This increases independence from other service 

providers, but it also increases the risks of the investment. Regarding the VPN related part of 
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the bundled service, again, a Joint Investment is anticipated to prevail with respect to the 

establishment of VPN specific infrastructure i.e., Provider Equipment (PE).  

 [Use case II]: 

o [ISP/NSP]: Since cloud services are based on the infrastructure of third party 

CSPs/CAPs, NSP investments are concentrated on the interconnection domain. 

There, NSPs are further required to invest on the deployment of PEs for providing 

VPN connectivity to data centers. As cloud services are provided by third party 

CSPs, NSPs have the cost of the reselling process. This is anticipated to take place 

on a wholesale basis. 

o [CAP/CSP]: There is no investment required by CSPs specifically for this use case as 

they are expected to have entered the market as standalone service providers.  

Nevertheless, providing support for enhanced end-to-end monitoring and load 

balancing functionality may incur costs for CSPs. 

5.2.2. BUSINESS VIDEO COMMUNICATION  

5.2.2.1. Overview and Use Cases 

In this section the refinement of the Global Corporate Video Conferencing scenario’s business analysis 

initially undertaken in [Del3.2] is carried out by widening the scope to more general Business Video 

Communication. While initially the interconnection of departments or office locations placed in different 

regions or within different NSPs’ reach has been in focus, the revised analysis considers Business Video 

Conferences involving interconnection especially along the following sub use cases: 

 Business-to-Business, e.g. Global Corporate Video Conferencing ((see [Del3.2]) or project and business 

cooperation: video conferences may be used to interactively and globally cooperate with business 

partners or internal departments. In this context, we differentiate from video conferences provided as 

a cloud service, e.g., by NSPs, and Peer-2-Peer (P2P) video conferences (e.g. provided with Skype). In 

the P2P case, the network resources may be reserved by a protocol/platform provider or may be 

individually reserved in cooperation with respective Edge-NSPs (see corresponding example in Figure 8. 

 

 

FIGURE 8: BUSINESS-TO-BUSINESS VIDEO CONFERENCE WITH THREE PARTICIPANTS 
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For the cloud-based service, we assume that the exchange of video streams is centrally distributed. This 

influences the destination-pairs involved in resource reservations and the coordination of reservation. 

 

FIGURE 9: BUSINESS-TO-BUSINESS CLOUD SERVICE VIDEO CONFERENCE 

  Business-to-Customer / Retail, e.g. customer support or sales: today, customer support is often 

offered by out-sourced specialists abroad offering e-mail, mail, telephone, and chat / instant 

messaging correspondence. This may be further extended by offering high quality video 

conferences for important customers. Additionally, the initial business contact in many cases may 

be subject to face-to-face interactions, which may be replaced or assisted by video conferences. 

We assume that business-to-customer video conferences may require more flexible region-based 

agreements or bilateral video conference services being set up on short notice. 

 

FIGURE 10: BUSINESS-TO-CUSTOMER VIDEO CONFERENCE USING DESTINATION-REGION ASQ 

Please note that Customer-to-Customer is out of scope of Business Video Conference services, but 

may represent an interesting use case for later ETICS rollout phases. 
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5.2.2.2. High-level Analysis 

Network Costs: the required QoS class consists of the usage elasticity mainly regarding the jitter and delay 

levels. Video communications represent a form of real-time communication and are, therefore, delay and 

jitter sensitive applications [Yang01]. Consequently, the highest available QoS class is required for this 

scenario. The bandwidth requirement is more moderate – a medium level can be considered, as it can be 

lower than for file exchanges, and higher than for VOIP communication. Additionally, destination-related 

factors are variable for video conferences according to a given geographic environment. Between London 

and St. Petersburg, for example, it can be assumed that some more expensive subsea lines (UK to 

continental Europe) are required, but the majority of the interconnection can be accomplished on lines 

with sufficient competition. The aggregated network costs can be considered to be relatively high. 

Charging: though the video conference participation can be dynamic (service-centric contracts), it can be 

assumed that the great portion of all corporate video conferences are pre-arranged or established 

regularly (resource-centric contracts). Additionally, a corporation internal video conference, e.g., Pepsi, 

places the corporation in a dominant position of distributing/re-distributing or limiting premium resource 

usages. Consequently, wholesale has a greater importance than retail. It may be realistic to assume that 

video conferences may be a good example for dynamic pricing models, which aim at giving incentives for 

early bookings, while leaving standard higher priced offers for ad-hoc calls (which may be regarded as 

suitable price discrimination specifically targeting more urgent or less price-sensitive calls). Business-to-

Customer (e.g. customer support) use cases may rather be linked to regional ASQ offers. In the 

bootstrapping case, a bilateral ASQ interconnection enabling a business video conference may lead to 

symmetric data exchange between the NSPs, which may advocate a non-payment starting point. 

Confidentiality: as the QoS is to be ensured over a chain of network resources providing the 

interconnection between two participants, the involved NSPs have to guarantee the requested QoS level 

without necessarily sharing critical information with competitors. This requirement can increase the 

involved negotiation costs. Additionally, the content of the video conference may be regarded to be 

confidential, hence video stream encryption techniques should be considered to be provided.  

Resource Reservation Timescales: as the presence of all participants has to be coordinated, and the video 

conference equipment sometimes has to be prepared in advance, e.g. reservation of video conference 

rooms, a medium or even long timescale for the network resource reservation can be assumed to be 

possible. This long timescale is beneficial as it allows the pre-planning of network resources and correlates 

to concepts of futures markets (discussed In Section 5.3.3). Such benefits in respect to spontaneous video 

conferences could also be modelled in potential charging concepts. Technically, firms may automatically 

link the reservation of the video conference room with a reservation of required resources, which may help 

the NSPs to forecast the demand. In the case, of customer support usages or other Business-to-Customer 

video conferences an even longer timespan may be realistic, as service treaties per region may be arranged 

with specialists on yearly or several years basis. 

 In the remainder of this section the Business Video Conference is analysed from a business point of view 

according to the reference framework introduced in Section 4, by inspecting the value network structure, 

and the organisation’s economic perspective. Subsequently, the revenue sharing mechanisms are 

investigated by looking at present coordination models extensively described in [Del3.3] and [Del4.3]. 
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5.2.2.3. Value Chain Structure 

In this section an economic analysis of the Business Video Conference scenario is provided in the 

perspective of the value network.  

Layering 

The network focal for global video conferences may be set around two actors: 

 A protocol or service provider, e.g. Cisco or Microsoft, enforcing a certain network resource usage, 

e.g. QoS levels. 

 The ISP having a contract with a participant implying a structural hole for NSPs who are only 

transitively connected to the customers via the ISPs. In the bootstrapping case with bilateral 

contracts, we may assume that realistically the first solutions will be ISP focal rather than protocol 

or service provider focal in order to shift the control to the initiators, i.e. the first ETICS NSPs, for 

the first phases. Specialized platforms may appear on a later basis. This clearly has an impact on 

the revenue distribution mechanism, as discussed later on. 

In the following some special layer characteristics are pointed out: 

Network Service Layer: a set of connections with ensured QoS levels have to be provided, which can lead to 

the provision of negotiation, monitoring, charging and revenue allocation assistance based on a chosen 

business configuration. Highly scalable mechanisms for QoS ensured network resource provision is 

required in order to allow well-scaling multi-participant video conferences. 

End-User Services Layer: the video stream of each participant willing to send his/her video has to be made 

accessible for each other participant by providing an address lookup (coordinator). The video stream 

typically represents transient data for the participants – the lifecycle is restricted to the transmission time 

of the video stream. Even spontaneous video conferences may be established by participants.   

Aggregation and Isolation in Space 

Video conferences traffic can be aggregated with traffic of other services having similar QoS requirements. 

Video conferences require a low packet loss rate, minimal jitter, upper bounds for propagation delays 

(within physical considerable limits in respect to geographical limits), and an assured bandwidth within the 

corresponding QoS class. Even the effect of the number of end-points, such as coordinating servers, can 

have a negative effect on latency and jitter. Consequently, an end-point minimization strategy might be 

necessary to increase the QoS level above a required threshold. 

Two sided markets 

Two-sided market issues occur in this scenario in two variants: first, services being subsidized by 

advertisement, which represents a possible realisation in which video conferences can become profitable, 

require a critical mass of users as well as advertisers to be attractive for all involved actors. For the 

Business Video Conference case, advertisement may however be considered to be rather unrealistic, 

especially if generated or added on video conference content basis. Second, brokers, e.g. providing the 

address lookup service or other coordination services, are only attractive for business customers, if their 

coordination function has a sufficient reach, i.e. the reachability information needs to be sufficiently 

extensive. Three, there may also arise two sided market issues regarding the ASQ path reservation, which 
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needs to be adapted to the demands of end users, and the end user demand, which requires the existence 

of attractive session-based offers being constructed around ASQ paths being established beforehand and 

the existence of protocol providers. Naturally also the business interest in turn is related to video 

conferencing market sizes, i.e. the number of customers. On a session level flat rate or bundle-based 

pricing models between Edge NSPs and business customers may require a critical mass of video 

conferences in order to justify the customers' reservation of a bundle (this especially applies to more 

sophisticated and probably more expensive region-based bundles, i.e. the Business-to-Customer sub use 

case).  

Coordination Functions 

For this scenario the exchange of application level reachability information such as address lookup services 

(identification of participants) is a relevant coordination function, which is provided by a defined 

coordinator, a distributor of reachability information (e.g. IP address). This may be further complemented 

by providers, e.g. protocol providers, assisting the participants in the arrangement of session-based ASQ 

services in terms of managing the attachment to existing aggregate ASQ paths. In the case of using media 

bridges, content aggregation may be used in order to avoid individually sending video streams between 

each participant. Another coordination function may be provided by SEFA (see Graceful Denial of Service in 

[Del4.3]), which creates the possibility to indicate whether a video conference service may be feasible in 

the desired quality according the current network status. The latter coordination function may be regarded 

as an added value provided by the ETICS providers, potentially strengthening their strategic position 

towards other actors in the Value Network. 

Organisation’s Perspective 

In this sub-section an analysis according the single organisation’s business perspective is provided by 

establishing a link with the value chain.  

Business Modelling Framework  

In this section the Business Video Conferencing Scenario's Business Model analysis is revised according to 

the refined Business Modelling Framework of the present deliverable.  

Value Proposition parameters 

 Product/services delivered: 

o Best-effort video conferences: a traditional video conference provides real-time video 

streaming for a set of end customers with no additional QoS guarantees (QoS degradation 

is possible). Such video conferences (e.g. by Skype) are already actively targeting the low 

quality market segment. This may be regarded to be an unrealistic solution for business 

video conferences replacing other forms of communication. 

o Video conferences with QoS guarantees: a QoS level assured video conference is provided 

for a set of users. This includes the QoS guarantee for the interconnection chain between 

two participants. Due to the higher quality, such conferences may be used to replace face-

to-face meetings, i.e. video conferences as substitution for business travelling or other 

forms of communication (e.g. audio or text services). 
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 Target customer: 

o Business-user: Employees or departments of global corporations or with globally spread 

customers or business partners. As the services are used for business purposes, the QoS 

requirements of the employees are typically higher. Especially, business travellers may be 

targeted. 

 Customer value: beyond existing Best-Effort quality video conferences, the ETICS business video 

conferences provide symmetric ASQ network transmission providing implicit quality guarantees 

on the video quality itself.  

 Resources and competences: the high quality sensitivity of video conferences [Yang01] therefore 

makes interconnection agreements a key factor for providing the service with the required QoS. 

Hence, the NSPs can fully utilize their core technical competences in providing high quality 

Internet-based service with global reach, while enhancing it with user friendly address lookup, 

resource reservation and billing services.  Additionally NSPs may offer video conferencing facilities 

for rental in order to extend the reach of the newly introduced services and to differentiate from 

players without a similar presence in the region. Coordination function competences related to 

interconnection mainly focuses on providing network resources for all participants at a sufficient 

QoS level, and providing the exchange of reachability information for conversational partners (e.g., 

address lookup, protocols, etc.). Content aggregation is typically not required. 

Value network parameters 

 Vertical integration: may occur when the NSP also overtakes the role of protocol providers or even 

facility providers. In the opposite case protocol providers may orchestrate the inter-domain 

network resource reservation for all customers putting them in a more central position of the value 

creation. However, realistically the network capacity will still be purchased from NSPs. It is also 

quite likely that NSPs with large network footprints may (partially) aggregate the roles of Edge 

NSPs and Transit NSPs. 

 Customer ownership: traditionally the customer is directly ‘owned’ by his/her ISP, which may be 

shifted to an indirect ownership by multi-homing or usage of intermediary services.  We may also 

consider external platforms handling the resource reservation and address look up for the end 

user. The actor negotiating the interconnection service has a high control of the service provision, 

but can be made responsible for any QoS degradation that might occur on the interconnection 

chain. The involved revenue streams and model constellations are further detailed in the dedicated 

subsequent section. 

 Interconnection modality: for QoS ensured network resource provision, dedicated resources have 

to be requested through specific interconnection agreements, which are not integrated in the 

traditional business model for best-effort video conferences. These agreements can be tackled by a 

set of alternative business configurations. We assume that regular video conferences between 

business departments may be supported by longer term service agreements simplifying the 

demand forecasting for NSPs in order to establish/maintain ASQ paths. More ad-hoc conferences 

may be necessary especially regarding business-to-customer conferences where destination, time, 
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and/or service requirements may not be fully known beforehand. Due to the business context, we 

assume that customers may request high penalties in case of SLA violation. 

In contrast to traditional Peering and Transit agreements, the flexible SLA-based reservation scheme of 

ETICS may well fit to the Business-to-business and Business-to-customer use cases, where for each 

demanded customized solutions may be offered with global reach and different quality assurances. 

 Key actors: the major partners are the NSPs, equipment/facility providers, the protocol provider 

(may be an NSP as well) enabling the reachability of conversational partners, and business 

customers. Media traffic delivery model: caching or similar mechanisms are not applicable for real-

time communication such as video conferences. Uploaded and downloaded video streams 

symmetrically require high QoS levels. Hence, a bidirectional client-server relationship is 

established between the conversational partners. 

Financial configuration 

 Revenue Model: 

o Fixed Revenue: fixed revenue would result from Internet access prices charged to 

customers for best-effort Internet access. It may also be possible that the ISP can offer flat-

fee QoS services, to accommodate customers’ preference for predictable fees, though in 

this case usage would most likely be capped. The video conference platform access or 

equipment access may be sold at a fixed rate. 

o Variable revenue: QoS guarantees are not sold as product in the best-effort Internet. If 

provision of QoS services is to be offered, then this is most likely to be usage-based, with 

variable revenues by the provider. Additionally, video conferences may be offered as 

variable-priced bundles including local facilities (video conferencing room with high quality 

equipment), the lookup of conversational partners, and the symmetric quality assured 

transmission of the video. 

 Revenue Sharing Model: appropriate revenue sharing models (e.g. based on the Shapley value) may 

be used. Associated money flow mechanisms are discussed in the dedicated subsection below. 

 Traffic charging scheme: we assume a Sending Party’s Network Pays may be suitable for providing 

video conferences, see money flow mechanisms in dedicated subsection. 

 Cost Model: 

o Infrastructure investments: investments into the infrastructure have to be made in order to 

provide the expected QoS for setting up a video conference. This comprises continuous 

investments into the access infrastructure and in extension of peering infrastructure. It 

may be realistic to assume these investments may be concentrated around each NSP, 

while the reselling/rebundling of ASQ paths may lead to a certain degree of infrastructure 

sharing. This may however not necessarily be regarded as standard case especially for the 

ETICS bootstrapping case. Each conversational partner in addition has to invest in video 

conferencing equipment (if not included in the usage of the video conference facilities). 
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o Interconnection costs:  costs for ASQ paths (potentially also transit and/or peering 

agreements) are required to establish the interconnection. Inter-operator monitoring and 

charging is likely to be required in cases where the demands may not appear to be 

symmetrical between each involved NSP.  

Money Flow 

The factor of negotiation and management costs is strongly influenced by the chosen business 

configurations resulting from the applied coordination model. While in [Del3.2] the analysis of the Global 

Video Conferencing scenario has discussed brokering services, [Del3.3] and [Del4.3] have deeper 

elaborated possible configurations of centralizations.  More details will be discussed by analysing the 

money flow mechanisms involved in various models regarding the Business Video Conferencing scenario. 

Depending on the role of the protocol provider, the used charging principle, the coordination models, and 

the community flavour applied the money flows significantly vary. The present section aims at capturing 

the most essential model variants providing indications of possible realisations. Special attention is paid to 

the Sending Party’s Network Pays principle, while the role of the broker analysed in [Del3.2] is discussed 

with the degree of centralization of coordination models. Please note that the Business-to-Customer use 

case may in some cases produce that only the business entity is reserving bidirectionally required network 

resources. 

Model 1: 

A straightforward and hence interesting case for bootstrapping phases may be to consider fully omitting 

payments between NSPs. Utilizing the more or less symmetric traffic demands of video conferencing 

services similar priced routes may serve as interesting playground for establishing ASQ services. On the 

other hand, Model 1 may not be realistically scalable beyond this type of usage, as in extended rollouts 

(ultimately with Internet reach) it may further contribute to revenue sharing imbalances among NSPs. 

Model 2: 

As starting point for more sophisticated models, we will consider a protocol provider-centric constellation 

where the protocol provider controls all payments. For using the video conference service the end users 

pay a certain fee to the protocol provider who subsequently cares about establishing the ASQ services by 

directly compensating NSPs for their reserved resources.   

This model is depicted in Figure 11. 
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FIGURE 11: PROTOCOL PROVIDER-CENTRIC MONEY FLOW. 

While in terms of end user convenience Model 2 seems highly appropriate, the charging and hence money 

flows are based on so called side payments between profit-oriented protocol provider and the NSPs. In 

context of relating side payments to Net Neutrality issues, [Del3.4] has drawn the attention to a side 

payment paradox in literature rendering side payments unbeneficial for all involved actors. Thus, we may 

conceptually aim at avoiding side payments in used money flow principles. In addition the bargaining 

power of protocol providers may be relatively high, especially if competition may be regarded to be 

insufficient. 

Model 3: 

Recreating model 2 without directly compensating each NSP, the protocol provider forwards the end user 

requests to their Edge NSPs in lieu of directly paying each NSP on the ASQ paths. The Edge NSPs reserve 

the required resources in a cascaded way for the sending traffic (see [Del3.2] for more information on 

Sending Party’s Network Pays). This model is shown in Figure 12. 

 

FIGURE 12: PROTOCOL PROVIDER-CENTRIC SENDING PARTY'S NETWORK PAYS MONEY FLOW MECHANISM 

However, whenever the protocol provider (or media bridge cloud service provider) is reserving network 

resources in order to enable the delivery of video conferencing service offer for each participant, it can 

only forward incurred costs by increasing usage-based service fees. This may consequently lower their 

revenues due to the side payment paradox and transitively sufficiently lowering the demand. 
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Model 4: 

Although Model 3 may appear to be very suitable, in the early market phases it may be unrealistic to 

assume a broad existence of protocol providers being sufficiently integrated to play this new role. 

Alternatively, an NSP-centric mechanism is proposed with the fourth model, which shifts the protocol 

provider functionality to the NSPs. This in turn eliminates the necessity for side payments as the service 

fee is in this model independent from network service reservation, e.g. monthly fees for destination-

specific offers. This model is illustrated in Figure 13. 
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FIGURE 13: MONEY FLOW MECHANISM USING SENDING PARTY PAYS 

Hence the video conferencing service may be sold as added value to end customers for using ASQ services 

of the NSP, which may automatically limit the possibility for service fees by protocol providers.  This service 

may encompass the protocol and the address lookup service. 

Model 5: 

In more mature markets even intensively cooperating alliances or federations may be formed, e.g. in order 

to align coordination functions and protocols. The money flow hence originates from the end customer 

request being transferred from the Edge NSP to the facilitator. The facilitator in turn proposes offers (or in 

the push case constantly proposes offers), which may be accepted or rejected by the Edge NSPs. Please 

note that whenever the composition of the facilitator role is played by a vertically integrated NSP selling 

the service directly to end customers, payments to other NSPs may be seen as side payments enabling the 

video conferencing service. This model is depicted in Figure 14. 

 

FIGURE 14: MONEY FLOW MECHANISM USING SENDING PARTY NETWORK PAYS MODEL WITH FACILITATOR 
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Implications on Community Decisions 

Considering present premium business conferencing services also provided by NSPs, ETICS may be 

considered to be a logical next step towards more sophisticated services. We assume that barriers resulting 

from process changes, business culture adaptations etc. may hence be rather limited. Nevertheless, a high 

degree of automation may raise further challenges having to be targeted in later stages. 

When considering Business Video Conferences for the first ETICS rollout phases, several different money 

flow architectures and sub use cases may be of relevance. In particular, we assume that business-to-

business video conferences such as the communication between two departments may be a more realistic 

for earlier scenarios than business-to-customer offers. Model 1 avoiding the requirements for charging and 

monitoring facilities may especially assist the very early phases, e.g. test phases. 

Phase 1 being targeted by cascading pull models may realistically best correlate to the usage of Model 4. 

Thereafter in phases 2 and 3, Model 5 may be realistically used as basis. However, the emergence of 

interested intermediaries such as protocol providers intending to provide a complete product package may 

also lead to mixtures between Model 3 and 5 for these phases. 

Considering the evolution of coordination models, it may be realistic to assume that the level of 

community integration is raised accordingly. In order to establish a global reach of premium Business Video 

Conferences, more intensive cooperation may be required in order to avoid island solutions, i.e. business 

partners who cannot use the same service to connect all interested parties. This may especially relate to 

the high reachbility requirements raised by the present scenario. 

5.2.3. OFF-NET CONTENT DELIVERY  

5.2.3.1. Overview 

Off-net content delivery refers to the market where end-users consume content that is off-net, i.e. residing 

outside their Edge NSP (E-NSP), which is served to them with assured quality by means of an ETICS Assured 

Quality Service. The end user’s E-NSP may be either fixed or mobile, using for instance xDSL or LTE access. 

The content can be fetched either from a Telco5 content server or a CDN. Whether content origin is a CDN 

or not is actually not important in the bootstrapping version of this use case from a network functionality 

perspective; this has some impact on the business model though and the respective money flows.  

Off-net content delivery captures the emerging trend of premium content delivery by (Telco) CDN. This 

comprises an attractive long-tail market, which can generate additional revenue from the popular services 

and content for which the users are willing to pay to get it in assured quality (a related ETICS study is also 

provided in Appendix F). This has been already illustrated in previous deliverables [Del3.2], [Del3.4], where 

the business case for such a service and its respective quantification has been documented. A longer-term 

business goal would be to provide advanced hierarchical CDN-like solutions with advanced content 

aggregation/in-network caching capabilities. 

In this section we elaborate further on specific interesting business scenarios (sub-use cases) illustrating 

the value of each of them and briefly discussing the impact on ETICS ASQ infrastructure and functionality 

                                                           
5
 The term Telco is used in this subsection to refer to a Network Service Provider (NSP) as business entity. 
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that needs to be put in place. In the remainder of this subsection we begin with the simplest basic 

bootstrap use case of Off-net Content Delivery and then we present its extensions. 

5.2.3.2. Basic Bootstrap Use Case 

The basic use case depicted in Figure 15 is a Bootstrap Use case in terms of ETICS roll out phases. In 

particular, there exist mutual and complementary Telcos interest, and for the bootstrap it could involve 

primarily only Telcos; the fact that it is not required that many actors are involved makes it attractive for 

bootstrap. The Origin NSP (Origin Telco) is running a Telco CDN and has already established agreement 

with his content provider(s) and can leverage this. The Origin NSP is buying ASQ Traffic Termination from 

the Edge NSP. Note that this is on the aggregate ASQ traffic level. In order to support and enable end-to-

end ASQ content delivery session service to a given end user, the Origin Service Enhancement Function of 

the Telco CDN is interacting with the Edge SEF of the E-NSP to check if a given quality level can be 

supported and to perform the internal resource and admission control (RAC). 

Origin NSP

Edge NSP1

DR

Telco CDN

OS

OS = Origin Server

O-SEF = Origin Server Service Enhancement Function (SEF)

E-SEF = Edge NSP SEF

O-SEF

E-SEF

ASQ TT

E7

E1

NSP internal Resource and Admission Control (RAC)

Telco CDN SP

 

FIGURE 15: THE BASIC BOOTSTRAP USE CASE 

Note that there is some initial interaction of the end user with some content web portal / server in order to 

trigger the premium content delivery. This interaction, as well as any prior purchase of a content package 

provided either by the Edge NSP (Telco) or by the Origin Telco, in order to give the user the appropriate 

rights to get the content, is out of scope for now. 

5.2.3.3. Extensions of the Basic Bootstrap Use Case 

The destination region (DR) to which the content is delivered via ASQ, may not be limited to a subset of an 

E-NSP region, which is directly connected to the Origin NSP. From business perspective, there are 

interesting cases and market opportunities to go beyond this base scenario and further enhance it with 

more capabilities, enabling the (Telco or OTT) CDN to efficiently manage its content delivery business, also 

in dynamic settings and over a single customer interface.  

Extension 1: This is a “bootstrap extension” of the basic use case where the Telco CDN delivers the content 

to the end users of multiple Edge NSPs, as depicted in Figure 16 (for two Edge NSPs). 
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FIGURE 16: EXTENSION FOR MULTIPLE DESTINATION REGIONS OF MULTIPLE EDGE NSPS 

In this case the Telco CDN utilizes the E7 interface to buy from each of the E-NSPs the capability to deliver 

ASQ content delivery session services to end users of the two destination regions of the two Edge NSPs. 

The Origin NSP, in order to accommodate the demand of the Telco CDN, can utilize the E1 interface with 

Edge NSP1 and Edge NSP2 in order to create one ASQTT per Edge NSP. These goods are then repackaged 

and offered to the Telco CDN as a single product. Note that in the bootstrap use case this repackaging is 

considered to be a Telco internal matter on which we do not elaborate here. Note also the pattern shown 

above may be turned the other way around, where also the E-NSPs have a Telco CDN and play the role of 

the Origin NSP / Telco. However, in this use case the E-NSP role (given a specific ASQ content delivery 

session service) does not include any caching of content or any CDN Interconnect functionality.  

Extension 2: In this extension of the basic use case the Telco CDN is replaced with  an OTT CDN that is 

interconnected to the Origin NSP, but it is placed outside (though close to) the Origin NSP network and it is 

accessible through an interconnection link, thus including an additional actor in the value chain. This 

situation is depicted in Figure 17. In this case, the Origin NSP is actually an intermediary/Transit NSP whose 

role is to provide ASQ services to the OTT CDN traffic crossing its network towards the DR of the E-NSP. 

In this case the CDN is an OTT CDN, thus the distinct roles of Origin NSP and Transit NSP are undertaken by 

different business entities. Under this scenario, the OTT CDN purchases the ASQ End-user Content delivery 

Connectivity (ASQECC) product from the Origin NSP in order to deliver content to the destination region DR 

of the Edge NSPs, which does not have physical connectivity with Origin NSP’s network. The Origin NSP in 

order to accommodate the demand of the OTT CDN can utilize the E2 interface with its Transit NSP (in 

practise the Origin NSP would communicate all the Transit NSPs to which it has connectivity and which 

advertises the capability to reach the Edge NSP and then select the best offer). The Transit NSP will in turn 

purchase from the E-NSP an ASQTT good towards the region DR of the E-NSP. The Transit NSP will bundle 

this into its offer/SLA for the ASQTT it will sell to the Origin NSP, which in turn will be sold by the Origin NSP 

to the OTT CDN, thus ensuring the desired QoS attributes for the delivery of the OTT CDN’s content to the 

end users of the region DR. 
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FIGURE 17: EXTENSION WHERE THE TELCO CDN IS REPLACED WITH AN OTT CDN LOCATED AT A DIFFERENT ORIGIN 

NSP, AND THE INTERMEDIARY BECOMES A TRANSIT NSP 

This extension does not add much complexity on top of the basic bootstrap use case but it also requires a 

Transit NSP. Therefore it can also be envisioned as an intermediate use case that could allow NSPs to gain 

rewards from third-party CDNs via the provisioning of ASQ goods. 

Extension 3: This use case, depicted in Figure 18, pertains to the situation where the OTT CDN wishes to 

deliver its content with ASQ to multiple destination regions of multiple E- NSPs, who are all reachable via a 

single Transit NSP maintaining physical (and ASQ) connectivity with the E- NSPs hosting the OTT CDN’s 

customers of interest. This is a natural extension of Extension 2 and the purchase of ASQ goods is similar to 

that explained in Extension 2.   
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FIGURE 18: OTT CDN DELIVERING CONTENT TO MULTIPLE DRS OF MULTIPLE E-NSPS REACHABLE VIA THE SAME 

TRANSIT NSP 

Note that this extension makes sense from a business perspective in order to allow the OTT CDN to deliver 

its content to multiple Edge NSP customers via a single ASQ contract. For instance, OTT CDN may be 

forwarding international content to multiple customers residing in different national Edge NSPs – or 

alternatively national content to multiple ISPs’ end users residing in the same country – who are reachable 

via a Transit NSP. 

This use case extension is also interesting because it highlights important issues regarding the ASQ 

management capabilities that are related to the dynamicity of the ASQ goods and their respective business 

agreements. Figure 18 can be interpreted as a business scenario where OTT CDN has an established 

business agreement with Edge NSP 1’s users; therefore Transit NSP has already built an ASQTT for Edge 
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NSP 1’s DR, and now establishes a similar agreement with Edge NSP 2’s DR. Thus, the Transit NSP, to whom 

the request for ASQ connectivity is passed , has to dynamically modify the ASQ connectivity provided (and 

respective contract) to meet his customer’s time-varying business needs and agreements. Note that similar 

issues would arise if an OTT CDN wishes at some point to stop the ASQ content delivery to a subset of Edge 

NSPs’ DRs, due to e.g., a withdrawal from a certain network’s market. From a business standpoint, it is 

crucial that this is always done over a single, manageable customer interface and contract, providing the 

required flexibility and hiding the underlying (technical and business) complexity. 

 Extension 4: This is an interesting extension - in terms of market opportunities - where an NSP that does 

not have any CDN capabilities/own CDN deployed, agrees with another NSP – namely the Origin NSP – to 

become his customer for the content delivery service, thus becoming a Content Reseller NSP. In this case, 

depicted in Figure 19, the Content Reseller NSP utilizes the E7 interface to deliver to his client E-NSP the 

content with ASQ, which is actually coming via an interconnection with the Origin NSP. It is likely that there 

is no traffic charge on this as the revenue exchange between these two actors will take place on the 

Content / Application plane. 

This scenario is interesting when the Content Reseller NSP and the Origin NSP both have client E-NSPs who 

reside in countries where users have similar interests on content due to cultural reasons. For instance, a 

Cypriot  and a Greek NSP or a Belgian and a French NSP could make such a business agreement, that would 

allow the smaller NSP not to extend its core business to the CDN sector, but rather resell such services 

from a bigger NSP (via the ETICS ASQ technology). 
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DR1

Telco CDN

OS

O-SEF

E-SEF

Content

Reseller 

NSP

DR2

E-SEF
O-SEF

DN

E7

DN = Delivery Node  

FIGURE 19: THE CONTENT-RESELLING USE CASE 

This could be an intermediate use case, since it involves more actors compared to the basic use case and 

also more functionality and interfaces in terms of architecture, but at the same time it is interesting in 

terms of market and revenue opportunities. This extension is motivated from both CDNi [CDNi] and the 

“Geographic Extension” use case already identified in other projects [OCEAN ]and IETF [RFC3570]. 

Extension 5: In this extension, depicted in Figure 20, two NSPs with respective Telco CDNs merge their 

services and provide them to their users. Each Telco keeps servicing its own users; however, there is a 

richer content and services due to the combination of content from both Telco CDNs. Once again it is 
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implicitly assumed that both NSPs, namely Peer NSP 1 and Peer NSP 2, have (in general multiple) client E- 

NSPs who reside in countries where their users have similar interest on content due to cultural reasons.   

The difference with Extension 4 is that both NSPs have their own Telco CDN and they have a mutual 

interest in aggregating their respective content/services in order to be more competitive in the various 

national markets their clients reside.  

This could be an intermediate (or long-term) use case, since it involves more actors compared to the basic 

use case and also more functionalities and interfaces in terms of architecture. 
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FIGURE 20: “PEERING” OF TWO TELCO CDNS CONTENT IN ORDER TO ENRICH THE SERVICE OFFERINGS AND CONTENT 

AVAILABLE TO END USERS OF TWO EDGE NETWORKS 

Additional long-term use cases can be envisioned, where the two Peer NSPs can also be clients/content 

resellers of other OTT CDNs, in a way described as Extension 4, thus supporting more advanced hierarchical 

CDN solutions that combine the advantages of the rich content/service aggregation with the ASQ delivery 

of the service, enabled via the ETICS technology. This extension is motivated by CDNi and the “Region to 

Region Interconnection” use case identified in other projects and IETF [OCEAN], [RFC3570]. 

In the remainder of this section the Off-net Content Delivery is analysed from a business point of view 

according to the reference framework introduced in Section 4. For brevity reasons, the money flows are 

highlighted by focusing on the basic bootstrap use case only. 

5.2.3.4. Application of the Reference Framework  

Off-net content delivery is a market of high interest exhibiting high growth in the few coming years 

[Del3.4], thus justifying and motivating a high interest of the ETICS stakeholders on this market and this 

business model which has the following interesting aspects: 

Value Proposition 

 Aggregation and Isolation on Time and Space: Streaming services require high bandwidth, and low 

packet loss rate, while having some flexibility with respect to buffering. The limit of tolerance for 

such service is not the most stringent; as such VoD requires no interactivity (see ITU-T Y.1541). This 

service would therefore be suitable for aggregation (e.g. Diffserv class) and could tolerate soft-QoS 

guarantees in core and interconnect link, while the access link may require strict QoS handling. 
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Note however, that the QoS mechanism internal to each NSP is up to the NSP itself. In particular, 

whether the E-NSP is using strict QoS mechanisms or not is up to the E-NSP policy to decide and 

not an inter-provider issue. 

 Product/Service Delivered: ASQ products over E1, E2, E3 and E7 interface are offered in order to 

support premium transfer of content from the content server to the end user. In particular, for the 

basic bootstrap use case the ASQTT Origin NSP is buying ASQ Traffic Termination (ASQ TT) from 

the Edge NSP. In the use case extensions the Telco CDN utilizes the E7 interface - purchasing the 

ASQ End-user Content delivery Connectivity (ASQECC) product - in order to buy from each of the E-

NSP the capability to deliver ASQ content delivery session services to end users of the two 

destination regions of the two Edge NSPs. The role of Service Enhancement Function is also 

important in order to support the micropayments coming from the user session layer e.g. via 

subscription or usage-based charging model. 

 Target Customer: Target customer is the CDN (Telco or OTT) who is interested in providing assured 

quality services to its customers. This could also include Content Providers, e.g. studios owning 

movies, who may wish to provide their services on top of the ASQ infrastructure as a cost-effective 

means compared to other alternatives [Norton08]. 

 Customer Value: ETICS provides implicit quality guarantees on the content transmission via the ASQ 

goods. 

 Resources and Competencies: The NSPs and CDNs utilize their resources and competencies in their 

core business. This is prominent also in Extension 4, where cost-effective operation of the actors in 

their core business is further enhanced. 

Value Network 

 Vertical Integration: It is likely that Telcos perform vertical integration by aggregating the roles of 

CDN, Origin NSP, Transit NSP and even possible Edge NSP. This could be the case for substantially 

large NSPs with big customer base and large network footprint.   

 Customer Ownership and Relationship: There is some initial end user  interaction with some 

content web portal / server in order to trigger the premium content delivery, as well as any prior 

purchase of a content package provided either by the Edge NSP (Telco) or by the Origin Telco, in 

order to give the user the appropriate rights to get the content. This portal creates an 

intermediated relationship and indirect revenue flows across the Infrastructure and Internet 

Service Layer. The money flow for this use case is shown in Figure 21. 

 Interconnection Modality-Business Agreements: The simplest basic case indicates that end-users 

have a contract with the CDN/Server (e.g. a portal) for the services it provides. This can be a long-

term contract (e.g. monthly fee for being able to stream e.g. a certain number of movies per day) 

or on-demand and volume-based. It is also possible that the edge network may subscribe its users 

to the server, establishing a long-term agreement with the Telco CDN. It can then charge its end 

users and transfer a part of this charge to the Telco CDN for the content and the NSP that has 

provided the ASQ transit service. For the extensions of the basic case where multiple transit NSPs 
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may be involved, transit-like ASQ agreements or even settlement-free peering-like agreements are 

also plausible. 

 Key actors: The major actors are the CDN, the Telco (NSP) and its edge network in the basic case. 

For the bootstrap use case extensions, additional Telcos and Edge networks come to play. 

 Two-sided markets: There are two-sided market issues especially if the CDN is not a Telco CDN but 

instead a third-party CDN. Note also that for both the basic use case and its extensions, the 

services can also be subsidised by advertisement and also possibly paid per-view by the end-users, 

resulting in additional money flows in the business model.  

 Content-Data Delivery Model: The CDN model is present in this use case. 

Financial Configuration 

 Regulation: Digital Rights Management issues regarding the content management especially for the 

extensions of the basic use case where the content is distributed to end-users of another edge 

network, possibly belonging to a different geographical region. 

 Revenue model, charging issues and money flows: For all the variations of off-net content delivery 

the services can be subsidised by advertisement and also possibly paid per-view by the end-users 

who subscribe to those services e.g. via a Content on-demand portal. This subscription could either 

be explicit (pay per-view case) or implicit (subscription is bundled in the end-user contract paid by 

the end-user to his provider).  

For the management of the ASQ traffic flows, it is expected that the purchaser of the involved ASQ 

goods will have to compensate the involved networks (if any) for carrying this traffic on top of their 

network. For Extension 4 and 5, it is likely that there is no traffic charge on the bilateral traffic 

exchange of the two networks, as the revenue exchange between these two actors will take place 

on the Content / Application plane. 

 

 

 

 

 

 

 

 

 

 

FIGURE 21: MONEY FLOW AND CHARGING FOR THE BASIC BOOTSTRAP USE CASE 
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The pricing and charging schemes among the involved networks may be either usage-based or 

even settlement-free depending on the asymmetry of the ASQ traffic: for instance in Extension 5, if 

both NSPs own their CDNs and interconnect them via an ASQ so that the combined content is 

distributed to the end users, it could make sense to have a “peering”-like agreement if the traffic 

ratio allows that. In this case, the main source of revenue will be the higher user subscription and 

advertising fees, justified by the richer content/services. 

In the general case, cascading payments following the CDN/Streaming server – NSPs chain is 

envisaged. However it is also possible to envision alternative schemes, especially for the inter-NSP 

collaboration part. For instance, under the Alliance ETICS community type at the extreme case 

where all NSPs may be represented by a single alliance, the NSP chain is abstracted to the ETICS 

Alliance, which then apportions this revenue according to some commonly agreed revenue sharing 

rule (e.g. a-la-Shapley). Hybrid models involving the presence of multiple NSPs and alliances in the 

chain of cascading payments are also possible. 

 Cost Model: The NSPs participating in the chain have to make investments to the infrastructure in 

order to provide the ASQ traffic. Also interconnection costs for the creation of ASQ paths may be 

imposed. Furthermore it is possible that new interconnection agreements may be necessary in 

order to establish the required ASQ paths. The management of the ASQ traffic flows may also 

impede costs to the NSPs. Last but not least a CDN/Server (e.g. a portal) must be available for the 

provision of the services, as well as SEFA functionality for some content. A long-term agreement 

between the edge NSP and the content provider (or CDN) is a possible solution.  

5.3. OTHER APPLICATION SCENARIOS 

5.3.1. GAME-AS-A-SERVICE  

Based on the scenario analyses provided in previous deliverables [Del3.2] [Del3.4], this subsection aims to 

identify which are the key actors involved in the Game-as-a-Service (GaaS) scenario, which activities they 

perform within the Value Network, and how their Business Models are shaped in order to create value and 

meet the customer needs. 

In Game-as-a Service (GaaS) scenario, presented in [Del2.1], software developers of online games deliver 

their services to the end-users adopting a Software-as-a Service (SaaS) approach, and relying on the 

emerging role of the e-Gaming Broker (Game Broker). The Game Broker deals with several coordination 

activities (games collection, supply-demand matching, QoS management, performance control, payment 

clearing and settlement, etc.) in order to offer the remote execution of games using streaming based 

solutions. 

As a result of this scenario, a great market opportunity emerge for Cloud Computing Providers to negotiate 

with Game Editors to host their products and to propose new services to end-users, which in turn are no 

longer asked to maintain or change their devices (PC, consoles, etc.) and update software licenses. 

However, such services, combined with the real-time requirements of multi-player game interactions, 

involve Quality of Service (QoS) guarantees at a network level. Therefore Network Service Providers play a 

key role in making Game-as-a-Service viable, by providing appropriate bandwidth and delay guarantees. 
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Hence the emerging roles and functions in this scenario, consistent to the stakeholder taxonomy provided 

in previous section, is provided below along with the Value Network coverage: 

 Game Provider or e-Gaming Service Provider: stores, manages and ultimately delivers its online 

gaming services, content and applications leveraging the exchange network/cloud. It is interested in 

maintaining satisfactory performances and QoS according to the agreements set with its users, while 

keeping network provisioning fees acceptably low. 

 This is a Content Application Provider (CAP). Its functions along the Value Network comprise Service 

Provisioning, Management and Market Making, it is also responsible for the Customer Relationship 

Management activities. Moreover, Game Providers buy upstream capacity and hosting services from 

ISPs and/or CDNs, abovementioned as Cloud Computing Providers. 

 Cloud Computing Provider (CCP): provides and manages the infrastructures and platforms (centralised 

or distributed, and aggregated through the cloud computing paradigm) employed to physically enable 

the activities of: receiving, storing, managing and delivering the market good represented by the online 

game and monitoring its performance. 

With regard to the stakeholder taxonomy provided in previous sections, Cloud Computing Providers 

are included in the CDN category. Moreover, according to the Value Network framework, the CCP actor 

covers the activities of Cloud and CDN Provisioning and Management, Web Hosting to the e-Gaming 

Service Provider and ultimately the Application Service Provisioning. On the other hand, Cloud 

Computing Providers buy ASQ connectivity from ISPs, in order to ensure adequate quality for its 

customers (Game Providers) and finally for end-users.. 

 Game Broker or e-Gaming Broker: provides the intermediation process between multiple online Game 

Service Providers and the end-users. It represents the coordination function entrusted with activities 

such as: marketplace rules and policies definition, matching of end-users requests with Game Service 

Providers offers; payment clearing and settlement (for payment transmission, reconciliation and 

completion between Game Providers, CPs and ISPs); Service Level Agreements control and QoS 

monitoring (for ensuring the compliance to the interconnection agreements set by the involved 

parties); and marketplace governance through benefits and penalties assignation.  

The role of Game Brokers is included in the emergent stakeholder category, previously presented as 

Community or Marketplace Intermediary (Trusted third party). It covers the Value Network activities 

and functions related to the Marketplace Creation, that are Marketplace Management, Demand-

Supply Matching, Contractual Brokering, Contract Advertising, QoS Management, SLA Definition and 

Monitoring, and finally the Incentives and Penalties Allocation. 

 Network Service Providers and Internet Access Providers: they sell connectivity to third parties, in 

order to transport the CCP gaming traffic from one domain to the other, they connect the exchange 

network cloud managed by either the Exchange Network/Cloud Provider or the e-Gaming Broker to the 

end-user domain, transferring the IP packets through its access infrastructure. Furthermore, they 

provide internet access to final customer. 
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The roles described above are included in the ISP category, and covers the Value Network activities, 

Private Network Management, Access Interconnection Provisioning, Backbone Interconnection 

Provisioning, Peering/Transit Interconnection Provisioning, and IP Packet Routing. 

 End-User: is the final consumer of online games. 

Figure 22 depicts the interaction between actors and their coverage of the main activities of Value 

Network. Particularly this configuration represents a more ISPs centric model, as the service value flow 

passes through the ISP role, however the configuration could slightly change considering a Game-Provider-

centric model, where the service value flow does not necessary embrace the ISP activities, or according to 

different stakeholders’ Business Model decision (as described later). 

 

FIGURE 22: VALUE NETWORK ACTIVITY CONVERAGE AND STAKEHOLDER RELATIONSHIPS 

The actors involved in the scenario presented above, not necessarily correspond exactly to business 

entities, as more than one role can be covered by the same single actor, leveraging its technological assets 

and capabilities and exploiting Vertical Integration opportunities. In order to examine these perspectives, 

further analysis is provided below, considering how different Business Model decisions could modify their 

Value Network Position or even the framework configuration. 

Game Provider (Content Application Provider): Game Providers while delivering their services are 

interested in maintaining satisfactory performances and QoS according to the agreements set with its 

users, therefore they could decide to purchase the ASQ connectivity independently of CDNs. The resulting 

BM enlarges the Customer Value as well as the Resources & Competencies involved. Though this decision 

represents a growth opportunity for Game Providers, it does not modify the Value Network Structure. 



 Final Business Models Analysis    

 

Version 1.0 – 15/01/2013  Page 65  
  

Cloud Computing Provider (Content Distribution Network): Cloud Computing Providers value proposition 

mainly concerns hosting and running software on its servers, enabling users to access applications from the 

web. As its customer-base increase, the Game Provider may try to extend his market reach, so the CCP has 

to provide connectivity for increasing destination regions, possibly managed by several ISPs. However, they 

could decide to vertically integrate along the Value Network, particularly they could modify their Value 

Proposition, through incorporating the functions of Game Providers and redesigning their Business Model 

as a more Content/Application based Business Model. Furthermore, on the opposite direction, Cloud 

Computing Providers might choose a more Infrastructural based Business Model, operating as a Network 

Service Provider in addition to its core functionality, thereby connecting his servers. 

These two possibilities basically modify the roles performed within the Value Network, covering several 

activities usually in charge of different stakeholders. However they could even modify the Value Network 

structure, as the enlargement of the functions carried out by CDNs may result in a decreased relevance of 

the Marketplace Intermediary role. For instance, the Cloud Computing may leverage its technological 

assets and capabilities to develop intermediation competencies and act as an e-Gaming Broker. 

Game Broker or e-Gaming Broker (Community or Marketplace Intermediary, Trusted third party): vice 

versa e-Gaming Broker if endowed with the proper infrastructural assets may also take on the role of CCPs. 

This does imply a different Business Model configuration.  

Network Service Providers and Internet Access Providers (Internet Service Provider): ISPs sell ASQ 

connectivity in order to transport the CCP gaming traffic from one domain to the other, and collect and 

distribute the CCP gaming traffic within its own domain. Providing connectivity for increasing destination 

regions involves several ISPs, according to this consideration the choice Key Partner and agreements, 

become crucial. Indeed Business Models designed to include CDNs and Game Providers as Key Partners, 

disclose a more ISP Centralised Model. On the contrary, considering ETICS Community Members and/or 

Marketplace Intermediary (Trusted third party) as Key Partners results, with regard to the Value Flow, in a 

Distributed Model, or even in a more Marketplace Centric Model. 

5.4. CONCLUSIONS  

We have provided a refined business models analysis for a selection of prominent services that are 

expected to be among the most promising revenue sources for the ETICS technology in various stages of 

technology adoption and maturity, ranging from bootstrap to full roll out. The respective parameterization 

of the Business Modeling framework has been provided, along with interesting sub use cases and potential 

money flows. This, along with the market quantification of [Del3.4] provides a good picture of the most 

prominent market opportunities for ETICS, the business models that fit those markets and the money flows 

and respective pricing/charging schemes that could be adopted. The latter is elaborated in the next section 

of the deliverable, where the phases of the ETICS technology roll out and respective business models and 

community types interplay are elaborated.  
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6. ETICS ROLL OUT AND BUSINESS MODELS 

6.1. INTRODUCTION 

Section 6 concludes the business modeling work reported in this deliverable by depicting the interplay 

between the business models and value chain configurations with the ETICS solution roll out. In particular, 

the ETICS technology is expected to be rolled out gradually, starting from a context of low trust and strictly 

bilateral agreements and gradually moving towards more complex cooperative paradigms enabling 

additional business model options and parameters values. The investigation of this interplay is the main 

contribution of this section. 

This section is thus a natural continuation of Sections 4 and 5, where the value network and business 

model reference framework have been specified and applied to a selection of ETICS services with potential, 

linking them with Sections 2 and 3 that contain the ETICS architecture recommendations and community 

specification, respectively. It also concludes the ETICS market quantification of [Del3.4] by refining the 

quantification of the Virtual Private Networks (VPNs) market by means of using updated data pertaining to 

all the VPN market segments, as opposed to the initial quantification of [Del3.4], and using the updated 

results to re-quantify the overall ETICS market. The remainder of this section is organized as follows: 

Subsection 6.2 provides the ETICS market quantification refinement, incorporating an updated VPN market 

quantification (described in Appendix B). Section 6.3 contains a brief overview of the ETICS solution roll out 

over time, with special focus on the bootstrap phase, i.e. the initial phase of the ETICS deployment. 

Subsection 6.4 investigates the linkage between the ETICS community evolutionary phases and the feasible 

respective business model configurations. A general map of the feasible business model realizations and 

parameters for each of the community phases is provided in subsection 6.4.1, while subsequent 

subsections describe the ETICS umbrella business model in the context of Open Association with Bilateral 

Agreements, Federation with Distributed Coordination Entities and Alliance with Centralized Coordination 

Entity. Related pricing and charging mechanisms with potential are provided in Appendix D. Finally, 

subsection 6.6 provides the concluding remarks for the work reported in this subsection. 

6.2. MARKET QUANTIFICATION REFINEMENT 

This subsection provides an overall estimation of the global market for the ETICS solution. To this end, all 

markets that have been individually quantified in the previous WP3 deliverable [Del3.4] are now integrated 

with the refined global VPN market quantification, carried out in Appendix B of this deliverable. Table 8 

displays the distinct markets with their respective to-be market values, ETICS market shares and revenues.  

TABLE 8: THE OVERALL ETICS MARKET AS AN INTEGRATION OF SPECIFIC MARKETS 

Market 

To-Be Market 
(€, billions) 

ETICS Market Share 
(%) 

ETICS Revenues 
(€, millions) 

Lower Upper Lower Upper Lower Upper 
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Gaming-as-a-Service € 22.01 € 22.01 34.6% 34.6% € 381.3 € 381.3 

Social Networking Triggered 
Rich Multimedia Communication 

€ 8.30 € 8.30 39.4% 39.4% € 271.6 € 271.6 

Content Delivery Network € 1.24 € 1.24 4.2% 10.9% € 52.0 € 135.3 

Off-Net Premium 
Content Delivery without CDN 

€ 0.12 € 0.12 20.0% 20.0% € 25.0 € 25.0 

Multimedia Applications € 1.55 € 1.55 15.0% 15.0% € 232.1 € 232.1 

Virtual Private Network € 24.40 € 24.40 19,52% 19,52% € 4,763 € 4,763 

Video Communication € 1.30 € 1.30 20.1% 20.1% € 260.5 € 260.5 

HD Voice € 0.05 € 0.23 7.6% 7.6% € 3.4 € 17.0 

TOTAL € 58.97 € 59.15 9.85% 9.72% € 5,988.9 € 6,085.8 

 

From a comparison with the outcome of the first quantification process performed in [Del3.4], it clearly 

emerges that the refinement of the VPN quantification (which encompasses other major VPN segments, 

and includes a premium price for the ASQ offer) allows to highlight a further increase of up to 1,089 Billion 

€ in ETICS expected revenues (3.673,9 Billion € versus  4.763 Billion €). The resulting 29,65% increase in 

revenues justifies the additional effort in refining the initial (and largely conservative) VPN quantification, 

and improves the expectations on the ETICS project’s attainable performance and economic sustainability.  

6.3. ETICS SERVICES ROLL OUT 

As already explained, the ETICS solution is expected to be rolled out gradually, starting from a context of 

strictly bilateral agreements between pairs of NSPs with sufficient level of trust and complementary 

incentives, and gradually moving towards more complex cooperative paradigms enabling additional 

business model options and parameters values. This implies that it is expected that NSPs will try to limit the 

risk of moving to a new market of services by trying to keep the initial investments low. Mitigating 

deployment costs and targeting promising services and markets with the newly deployed functionality 

could ease the adoption of the ETICS solution by the market. 

To this end, the project has investigated and provided a roll out plan of the ETICS solution. This has been a 

main topic of work for the project’s technical work packages, mainly WP2, WP4 and WP5, where the basic 

scenarios and precise building blocks, fundamental inter-carrier services and functionalities that need to be 

supported in different stages of the ETICS roll out have been identified. The major driver of this work has 

been technical and architecture simplicity and mitigation of complexity, thus adopting a pragmatic 

approach of enhancing the available functionality of the ETICS solution over time. 

Consequently, the different roll out phases are determined by the amount of complexity required in order 

to implement and deploy the new protocols and processes at the various stages. The core ETICS 

functionality is addressed firstly, identifying the vanilla versions of the ASQ goods, the respective SLA 
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management processes and functionalities that are to be made available. The simplest and easiest to 

implement solutions are included in the earlier phases of the ETICS roll out, while more complex 

approaches and additional functionality that enhances the ETICS functionality but is not considered to be 

critical from day 1 is left for later phases. Note that this process inevitably implies that the roll out of the 

ETICS functionality and capabilities is expected to be evolving in parallel with the economics and business 

aspects of the ASQ market, namely the building of trust among the ETICS NSPs, the potential willingness for 

closer cooperation and thus the community types and evolution, the market penetration in multiple 

services segments and the market maturity.  

This interplay has already - to an extent - been depicted in Sections 2 and 3, where WP3 architecture 

recommendations, community qualitative evaluation and associated business rules proposition have 

clearly taken into account this evolutionary process. This is complemented by this and the remaining 

subsections of section 6, each focusing on different aspects of business modeling for the various ETICS roll 

out phases. Before proceeding to the next subsection where the linkage between the ETICS community 

evolutionary phases and the feasible respective business model configurations is investigated by means of 

a top-down linear approach, we also provide in this section a big picture of the services that are expected 

to be materialized at the various phases and overview the respective strengths and weaknesses.  

Hence, we briefly present in this subsection the main phases of the roll out.  Also, we focus on providing a 

brief high-level analysis on the initial bootstrap phase of the roll out, which is the most crucial for the 

sustainability of the ETICS solution, describing the prominent services (as opposed to fundamental 

functionalities) that can be supported in the wholesale and retail market, some major cost factors, and the 

expected value of the rolled out services based on the quantification of the previous subsection.  

Thus, this section provides a quick overview and analysis from an economics and business standpoint, 

complementing the technical justification of this roll out process that is provided in WP2, WP4 and WP5 

deliverables, such as [Del2.3]. There are three main phases under which ETICS functionality could be 

gradually deployed and supported by the interested NSPs, thus resulting in different versions of the 

platform supporting different services in the market. These phases correspond to the different community 

types that were elaborated in section 3, and can be summarized as follows: 

Phase 1 (Bootstrap6) 

This is the first step towards supporting the ETICS functionality and materializing the ETICS ASQ market. 

From a technical and architecture standpoint, this phase is limited to the provisioning of single-NSP Point-

to-Region ASQ goods (paths), interconnecting two NSPs (over the E1 interface) in a bilateral fashion. Simple 

service enhancement functions (Cf. the SEFA concept in [Del4.4]) for managing or supporting ASQ 

connectivity and traffic delivery to specific business or end-user end-points can be needed. The major 

contribution here is the traffic identification feature, while the whole process of set-up and commitment of 

offers is done manually except the service enhancement functions. In addition, a key factor is the (partly 

manual) offering and support of the sending party network pays (SPNP) principles utilized in its simplest 

form. This system does not yet support automated SLA publishing and ordering and it can be seen as the 

                                                           
6
 The bootstrapping phase as described in this deliverable has to some extent been refined into bootstrapping as well as short term 

phases in [Del2.3] and [Del4.4]. 
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Next Generation version of today’s peering and transit business, which is also based on standard bilateral 

business agreements.  

This phase is appropriate to early market, and associated with the open association community type. Trust 

is comparable with what is available today via the best effort Internet; ASQ deployment will greatly depend 

on the trust among each NSP and its business partners. It is an open market where ASQ services can be 

provided by any NSP with limited cost, since a very limited set of functionality must be deployed. 

Though the initial investment for ETICS NSPs is low, compared to that of deploying the whole ETICS 

functionality, there are significant market opportunities in this phase. This is mostly due to the fact that 

even at the bootstrap phase, the ETICS solution is capable of providing premium ASQ business connectivity 

services between two Edge Networks. The most prominent market of this context is the Internet based 

Business Cloud Connectivity and the Virtual Private Networks markets. Horizontal E1 ASQ goods and also 

bundles of them built by means of stitching together multiple such wholesale ASQ goods can comprise an 

attractive initial solution for the market.  

Reliability is considered the most important feature that VPNs must guarantee, which means security of 

the data transmitted over the connection and the availability of the connection itself. Quality of Service 

improvements provided in this phase for the support of critical applications would also enhance the value 

of the bootstrap ASQ product offerings. The main source of revenue for such services would be the 

monthly charge of the business customers. Since NSPs are already active in the VPN market, additional 

costs for capacity, added-value services, wages, accounting and billing, that comprise the major additional 

costs, are only incremental, and thus are kept to a minimum.  

Supporting basic bootstrap use cases for Information Providers, including Content Providers and Cloud 

Service Providers, is also possible, so services such as the bootstrap Off-net content delivery use case can 

be supported; the level of guarantees to be provided in the market for such Point-to-region are expected 

to be soft in this phase over the last mile. In particular,  both the performance of the retail service that end-

users will face as well as the level of guarantees for those customers in the market are expected to heavily 

depend on the quality of the network and the individual NSPs Traffic Engineering mechanisms within their 

networks in order to provide some quality of service guarantees. This implies that the issue of uncertainty 

regarding network performance is not fully resolved for Information Providers. It will heavily depend on 

the quality of the network of each NSP but it may be difficult to create large enough ASQ bundles, also due 

to the bilateral agreements model. This will make it possibly difficult to provide bundled offerings in the 

market what will be attractive enough for the major large Information Providers to use as the basis of 

enriching their services quality and/or creating premium product offerings. 

The pessimistic scenario would be that the only market segment to be acquired by the ETICS solution in 

this phase and the only service to be available in the retail market would be that of VPN. Note that this is 

by far the worst case scenario as it assumes penetration in just one market. According to the market 

quantification, the whole VPN market comprises roughly 41% of the global ETICS market. The exact portion 

of this percentage to be reached in the bootstrap phase will heavily depend on the number of NSPs that 

will be involved in bilateral ASQ agreements. However, the potential is quite good and it is expected to 

motivate NSPs to join this emerging market, thus contributing to the ETICS solution sustainability. 

Phase 2 (Medium term) 
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This is the next step where automated publication/ordering/SLA management is supported and Point-to-

point ASQ goods are complemented with multi-NSP region assured quality services, possibly combined 

with advanced SEFA functionality and session handling. Also this is the first time that for point-to-region 

service, the respective region can be dynamically modified, thus rendering it a powerful tool for managing 

complex and dynamic inter-NSP and Information Providers -multiple NSP services over a single buyer 

interface. A higher amount of cooperation and trust is expected among NSPs at this phase, required to 

build efficient aggregates of ASQs in order to attract demand from large Information Providers. The 

Federation community type is highly relevant here due to the increased need for accurate information 

dissemination, automation and monitoring capabilities, which could be efficiently handled by the 

Federation. These features allow the efficient provisioning of services for Information Providers who now 

have a powerful tool to manage the quality of their services, via a single buyer interface. Vertical ASQ 

goods are also likely in this phase, so as to support high-quality (premium) services to the end users.  

Phase 3 (Longer term) 

This involves the full support of the all the ASQ goods defined by ETICS, providing point-to-point, point-to-

multipoint and point-to-region assured connectivity, coupled with fully automated SLA management, 

pricing and monitoring. The push model is fully supported for the first time in this phase. The ETICS 

solution of Phase 3 can support any kind of services and can gradually reach the market share depicted in 

the ETICS market quantification of subsection 6.2. The high market maturity and trust in this phase enables 

close routing collaboration among multiple NSPs for the most efficient use of the ASQ infrastructure. To 

this end, the concept of Alliance and push scenarios are highly relevant for NSPs willing to team up in 

providing ASQ services to specific market segments. This provides additional market opportunities for 

optimizing system performance, sharing and thus reducing costs of network operation and maintenance, 

as well as efficient monetization of session-based services provisioned on top of the managed ASQ 

infrastructure. Concluding, the evolutionary roll out of the ETICS solution is qualitatively in line with the 

objectives of economic sustainability. It provides the proper incentives for stakeholders to be involved in 

the ETICS solution roll out. The business models that are most suitable for the different phases of the ETICS 

solution roll out, the respective community type and their interplay are investigated in the subsequent 

subsections.  

6.4. ETICS COMMUNITY AND UMBRELLA BUSINESS MODELS  

This subsection investigates the linkage between the ETICS community evolutionary phases and the 

feasible respective business model (BM) configurations. A general map of the feasible BM realizations and 

parameters, for each of the community phases, is provided in subsection 6.4.1. Subsections 6.4.2, 6.4.3 and 

6.4.4 focus on providing a description of the umbrella business models that the ETICS community may 

adopt at each phase, i.e. in the context of Open Association with Bilateral Agreements, Federation with 

Distributed Coordination Entities and Alliance with Centralized Coordination Entity.  

6.4.1. COMMUNITY EVOLUTIONARY PHASES AND UMBRELLA BUSINESS MODELS 

Table 9 clarifies the configuration that the ETICS umbrella business model will assume at each one of the 

different stages of the community development. For the sake of simplicity, each step is considered 
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independent, even though that it is even more likely to have the coexistence of different coordination 

models and community types. The Business Model parameters provided in Section 4 are evaluated 

according to the three different phases, highlighting what value set is feasible under each of the three 

community evolutionary phases: the matches, i.e. the cases where certain Business Model parameter 

values are expected to be materialized for a given phase, are identified by an X at the respective cell and 

briefly discussed. The most important parameters are highlighted. The value network column describes the 

value network and the impact that different configurations have on it. 
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TABLE 9: UMBRELLA BUSINESS MODELS 

   Community Evolutionary Phases 

Business Model 

Parameter 
Value Range Value Network 

OPEN 

ASSOCIATION AND 

BILATERAL 

AGREEMENTS 

FEDERATION-

DISTRUBUTED 

COORDINATION 

ENTITIES 

ALLIANCE-

CENTRALIZED 

COORDINATION 

ENTITY 

Product/Service 

Delivered 

Basic 

connectivity 

Basic Connectivity, and Content 

Provisioning are already provisioned in the 

current Value Network. 

However, the presence of the coordination 

function performed by CDN Providers 

together with the establishment of an 

Intermediation Marketplace Community 

with roles of: 

 Matching between interconnection 

demand and supply 

 Brokering and advertising of 

interconnection agreements, QoS and 

QoE Management 

 Service Level Agreement definition, 

monitoring and enforcing 

Represents a further step through the 

provisioning of an ASQ offer, with the 

possibility of better exploiting the available 

resources and gaining market. 

X X X 

Assured 

Service Quality 

(ASQ) 

Limited to the business 

partners of each NSP 

according to their 

capacity to set the 

agreement and provide 

the resources needed. 

Further evolution and 

maturity of this 

community type will 

although enhance its 

capabilities. 

Customized 

solution according 

to the customers’ 

requests, in line 

with the ETICS 

SLA template 

The advanced 

configuration should be 

able to advertise and offer 

pre-defined solutions 

(mature markets) together 

with the possibility to 

develop customized ones 

Content 

X - Note that QoS 

guarantees may be soft 

and do not necessarily 

include the E7 interface 

in the bootstrap phase 

(support for E1 

interface only) 

Implicit 

coordination among 

the members 

encourage content 

management 

The presence of the central 

entity should facilitate 

common management of 

content between NSP and 

Information Providers, 

create attractive bundles 

for Information Providers 

by means of aggregation 

of multiple NSP resources 
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Target 

Customer 

Content 

Provider/OTT 

The Value Network provides a clear picture 

of how different types of actors are 

interconnected with each other, and 

particularly the interconnection resulting 

from a “producer-consumer” relation. 

Moreover, through the interconnection 

designed, the possibility for Content 

Provider and End User to be target by 

different stakeholders is disclosed. In 

particular the Alliance configuration allows 

to easily interact with many and diverse 

customers thanks to the management of wide 

resources and a multitude of differentiated 

members’ offers (the need of end customers 

usually are very different from those of 

CP/OTTs) that could satisfy the requests. 

In particular the centralized configuration 

can be an advantage for the business 

customer interaction, being a unique point of 

reference, easier to be reached. 

X X X 

End user 

X X X 

Other NSPs 

Bi-lateral producer-

consumer relationships, 

also possibly nested in 

the cascading scenario. 

The ETICS 

community can 

strengthen the trust 

in the producer-

consumer 

relationship due to 

the presence of the 

monitoring system. 

The ETICS community 

can act as wholesaler for 

other NSPs. The strict 

policies, which guarantee 

the minimum quality of 

interaction among the 

members and of the 

provided services, and the 

presence of a central 

coordinating entity 

facilitates the relationships 

with business customers. 

Customer Value Basic 

connectivity 

With regard to the service/product delivered, 

as described above, the VN changes 

according to the different players that exploit 

their customer value. The advanced 

community configurations are more suitable 

for the provision of ASQ and content, thanks 

to the internal coordination among players. 

X X X 

Assured 

Service Quality 

(ASQ) 

Limited provision in the 

bootstrap phase 

Federation 

facilitates the 

matching between 

demand and supply 

of ASQ services 

among its member 

and the customers 

The central entity 

smoothens and coordinates 

the offering of ASQ 

services that give the 

possibility to gain market 

and secure margins. It also 

increases the value and 

performance of the 

system’s services by 

means of optimization and 

load balancing. 
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Content 

Difficult management, 

increased complexity 

due to the bilateral 

nature of agreements 

The stricter rules 

and the connection 

between NSPs 

within the 

federation could 

facilitate the 

content provision. 

The complex content 

management con be better 

handled though the 

alliance, creating a value 

added for the customers. 

Resources & 

Competencies 

Technology-

oriented 

Both resources and competences enclosed in 

the VN picture change according with the 

activities and functionalities carried out by 

each stakeholder. Generally the NSPs are 

technology oriented but there is the 

possibility to integrate vertically and so to 

become also content oriented. 

NSPs are mainly 

technology oriented 
X X 

Content-

oriented 

N/A N/A 

The alliance configuration 

may facilitate the 

connection among players 

and their vertical 

integration supporting the 

content management 

Vertical 

Integration 

Infrastructure 

Layer coverage 

Moving from the bottom side up, the 

activities traditionally belonging to the 

infrastructure layer, such as resource 

allocation, shift to the service layer’s one. 

N/A N/A X 

Internet Service 

Layer coverage  N/A  N/A X 

Customer 

Ownership and 

relationship 

Intermediated Though the “direct option” is the preferred 

one because of the direct connection and 

revenues, and is highly considered in the VN 

picture, the introduction of an Intermediation 

Marketplace Community with roles of 

matching between interconnection demand 

In case of cascading 

agreements 

Multiple 

coordination 

models may coexist 

within the 

federation 

Centralized coordination 

entities, potentially one 

per service. There could 

be several alliances if their 

scope is more narrow and 

service-oriented. 
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Direct and supply could reduce the dependence on 

actors directly managing the supply and 

revenue flow from/to the customer. 
X 

Possible, depending 

on the coordination 

model adopted 

N/A 

Interconnection 

Modality 

Transit 

prevalence 

The establishment of an ETICS Community, 

in charge to implement the ETICS 

architecture and its rules, could totally 

change the existing interconnection modality 

configuration for Assured Quality Services. 

The VN proposed, comprises this 

opportunity with also the already existing 

transit and peering interconnections, which 

will always be present but will be bundled in 

a ASQ interconnection marketplace. 

  N/A 

Peering 

prevalence X X N/A 

Interconnection 

Marketplace N/A N/A X 

Key partners CP/OTT The strategic objectives of each player 

influence the choice of the key partners. All 

the partners can coexist within the business 

model, but at different level of integration.  

For many services, a non-NSP CP/OTT is 

crucial to build the offer and to satisfy the 

end customers. The technology providers are 

fundamental because of the competitive 

advantage that technological innovation 

gives, thanks to better performance that 

enable the value creation. The community 

members and/or the market place 

intermediary are peculiar to the ETICS 

community and even though they provide a 

higher market potential they require 

coordination activities and revenues sharing. 

X X X 

ETICS 

Community 

Members 
N/A X X 

Community or 

Marketplace 

Intermediary 
N/A N/A X 

Technology 

Providers 
X X X 

Content-Data 

delivery model 

Client-server A part from the basic and classical client-

server content-data delivery model, the other X X X 
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Cloud two parameters imply the integration within 

the Value Network of the relative providers, 

but as for the community this inclusions 

need coordination (which has costs) to 

exploit any competitive advantage and at the 

same time require the sharing of revenues. 

N/A N/A X 

Content 

Delivery 

Network(CDN) 

X X X 

Revenue 

Sharing Model 

Explicit The introduction of the Intermediation 

Marketplace Community with roles of: 

matching between interconnection demand 

and offer, brokering and advertising of 

interconnection agreements, QoS and QoE 

Management, Service Level Agreement 

definition and monitoring and enforcing, 

opens up the opportunity of implement new 

forms of revenue model, such as the revenue 

sharing model. 

Direct compensation N/A X 

Implicit 

X X X 

Cost Model Concentrated 

Investment 

The introduction of the Intermediation 

Marketplace Community with roles of: 

matching between interconnection demand 

and offer, brokering, advertising, monitoring 

and enforcing the rules, could incentivize the 

choice of joint Investments between 

partnering actors to share risks and costs. 

X 

X - most 

investment 

decisions still taken 

by individual actors 

 

Joint 

Investment 

 

X - Applies to 

monitoring and any 

kind of common 

infrastructure 

needed 

X 

As a further elaboration for Table 9, the following subsections are targeted at describing the umbrella business models of the ETICS community during the 

different phases. 
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6.4.2. ETICS UMBRELLA BUSINESS MODEL IN THE CONTEXT OF OPEN ASSOCIATION AND BILATERAL AGREEMENTS  

The open association community type based on bilateral agreements constitutes the starting point of the 

ETICS community evolution, since it reflects and extends the AS-IS condition of the market. In particular, 

NSPs are tied to each other in pairs by means of bilateral agreements. However, beyond the bootstrapping 

phase this linkage is expected to be extended through the application of nested agreements in a cascading 

arrangement.  

This initial configuration corresponds to the main service currently offered on the market, which is basic 

connectivity; on top of that there can be the provisioning of ASQ connectivity, which is however still limited 

by the capability of the NSP and its partners to gather the needed resources and to negotiate the contract. 

The NSP offer is directed towards different target customers: the end users, the contents providers/OTTs 

and also other NSPs, creating bilateral consumer-producer relationships. However, the major share of the 

customer value comes from basic connectivity, in fact – as stated above – both ASQ and content suffer 

from limitations burdening the existing market environment. Thus it is evident how the NSPs in an open 

association scenario are pushed to be only technology oriented to exploit their main business. 

As for the value network (another key parameter to be defined when designing the business model), it is 

not possible to define a priori which is the generic vertical integration level in the open association stage, 

since it depends on the strategic choices made by each actor; nevertheless, it is still possible to infer the 

relationship that NSPs build with their customers: the direct ownership, which derives from the type of 

contract that characterizes the scenario, and the intermediated ownership, only in case of cascading nested 

agreements. The advantages connected to this kind of configuration (bilateral agreement with direct 

ownership of the customer) are the direct stream of revenues, the direct contact with the users and the 

central position in the network. The key partners that complete the network are the CP/OTTs, in order to 

handle and supply content, and the technology providers, who are fundamental to assure good technical 

performances and the relative ability of NSPs in value creation, which in turn is delivered through the basic 

client-server model or through the content delivery network. 

As for the value network, in the financial configuration for the open association and bilateral agreements 

scenario the revenue model of the end user is not predefined and, according to the strategic choices of 

each player, it can be free (sponsored), based on usage or on subscription; in any case it will involve a direct 

compensation to the NSP; this can also be extended to cascading agreements configurations that entail an 

implicit revenue sharing model by means of nesting bilateral SLAs. The independent role played by every 

NPS does not consider joint investments, thus each NPS have to cope alone with high risks. 

6.4.3. ETICS UMBRELLA BUSINESS MODEL IN THE CONTEXT OF FEDERATION – DISTRIBUTED COORDINATION 

ENTITIES 

The federation scenario represents the second step level of multi-NSP collaboration integration within the 

overall ETICS community. It is characterized by a number of distributed entities, gathered by the federation, 

in order to offer differentiated services that are usually characterized by high margins (QoS). To be part of 

the federation the compliance to strict technical policy rules and, in addition, to flexible business policy 

rules is fundamental, in order to facilitate the coordination among the players and  - possibly – to prevent 
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any anti-competitive or opportunistic behavior that might arise especially with respect to information 

dissemination regarding the available ASQ routes and offers. The creation of a trust between the members 

contributes also to limit the costs deriving from the coordination needs of such a configuration. 

Beyond the basic connectivity, the federation offering is made by: ASQ customized solutions, according to 

the customers’ needs, in line with the ETICS SLA standard template, and by possibly content, since the 

implicit coordination internal to the federation promotes its management. The target customers do not 

change in comparison with the previous open association configuration, but the relationships with business 

customers (other NSPs) are strengthened thanks to the monitoring system enforced within the community. 

Moreover, the federation facilitates the matching between demand and supply among its members and 

with the customers due to the accurate information dissemination, thus making the service provision 

easier. Nonetheless, the NSPs competences remain technology oriented, with the only exception of the 

vertically integrated NSPs that extend their reach to the content and service activities (such overextensions 

depending on the individual strategic choice of each NSP).  

Given that multiple actors and multi-actor relationships may coexist within the federation paradigm, and 

considering the prevailing distributed coordination approach customer relation and ownership is mainly 

intermediated, with the possibility of a direct contact depending on the specific coordination model 

adopted. The key partners of the ETICS NSP will be: the other ETICS community members, according to the 

prevalent interconnection modality that is peering; the technology providers and the CP/OTTs, who all 

together enable the creation of complete offers for the customers. In particular, the basic content delivery 

model remains the client-server one, which may be combined with the content delivery network (CDN) in 

case the management and delivery of spread content over a wide network is required (such technology 

choice determines the integration of the CDN providers inside the value network). 

Regarding the financial configuration, the Federation scenario does not force its members to adopt a pre-

defined revenue model (to the end users) that can be either free, on subscription or usage-based, while the 

revenue sharing models shifts from the explicit modality of the open association to the implicit one, 

intermediated by the community. Also the traffic-charging scheme varies, mostly converging towards the 

SPNP solution. The investments can follow different paths: the major part of OPEX will be still concentrated 

and sustained by the individual player and the remaining part of CAPEX (e.g. for the establishment of the 

coordination entities and their orchestration) will be shared with other community members to support 

the common infrastructure. 

6.4.4. ETICS UMBRELLA BUSINESS MODEL IN THE CONTEXT OF ALLIANCE-CENTRALIZED COORDINATION ENTITY 

The most sophisticated step in the ETICS community evolution is the creation of an alliance of actors, 

whose features are:  

 Rigidly enforced technical and business policy rules; 

 A common coordination model for the provision of the inter-domain services; 

 A high level of trust and information sharing between the NSPs.  

This configuration can take advantage from its centralized marketplace in building the ETICS offering: the 

basic connectivity service is -in fact- enriched by the advertisement and the provisioning of pre-defined QoS 

solutions (in a mature market stage) together with the development of customized offers. Moreover, the 
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central entity should facilitate the common management of content among NSP and Information Providers 

(CP/OTT), creating attractive bundles for Information Providers by means of aggregation of the multiple 

NSP resources, exploiting performance optimization and load balancing. The community can largely benefit 

from this approach because of it completeness (with respect to the customer needs) along with its 

promptness, since part or the whole offer, being already specified, is immediately available. Thus it 

becomes clear how the customer value lies for the major part in the ASQ services, with the possibility to 

gain market and high margins, and for the remaining part in the content management, which – being better 

handled – will create high value for the customers. 

An additional strength of the Alliance scenario concerns its ability to address every target customer, 

including retail markets: end users, content providers and other business customer, as well as other NSPs; 

in fact, the centralized entity constitutes a unique point of reference that facilitates any contact with the 

community, acting also as a wholesaler. Again, these interactions are enabled by the strict policies that set 

a minimum quality level among the members. 

In this configuration the resources and competences are more balanced between technology and content, 

since the alliance smoothens the connection among players, facilitating vertical integration; more in detail, 

moving from the bottom side up, the activities traditionally belonging to the infrastructure layer (such as 

resource allocation) shift to the service layer’s one. 

In particular, the introduction of an Intermediation Marketplace Community, with the roles of: 

 Matching between interconnection demand and supply,  

 Brokering and advertising of interconnection agreements,  

 QoS and QoE management,  

 Service Level Agreement definition,  

 Monitoring and enforcing policies, 

reduces the direct contacts that members have with customers, establishing an intermediated ownership. 

The advantage that derives is connected to the ability of the central entity to match in best way demand 

and supply, in order to optimize the infrastructure and system performance and satisfy customers, building 

a strong position within the market. Thus, the interconnection modalities are brought to the central entity 

(interconnection marketplace), which will manage interconnection agreements within bundles that will be 

created involving all the possible key partners: the intermediary, the ETICS community members, the 

technology providers, who are crucial to get good service performances and CP/OTTs who are critical for 

the content handling. Those contents are delivered to the customers in different ways: the traditional 

client-server connection, the CDN and, in addition to the previous scenario, through cloud systems, 

according to the most recent technology developments. 

The Alliance financial configuration is based on a revenue sharing model between its members; there are 

no mandatory traffic charging schemes, even though the Sender Party Pays and the Congestion Charging 

are the most suitable to be used in the bulk-network layer. Also, more sophisticated revenue sharing and 

reimbursement schemes in the per-flow layer are applicable, as also discussed in Appendix D. On the end 

user side both usage-based fees and subscription or free (sponsored) revenue models are applicable, 
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depending on the Alliance rules. Finally, the cost model remains jointed: in this way the community shares 

the risks and strengthens the internal relationships with the partnering actors. 

This qualitative description considers only one alliance, but the scenario could also evolve towards several 

alliances characterized by a narrow scope and oriented to a very specific service. In this setting some 

parameters may slightly vary accordingly to the peculiar business of the alliance. 

6.5. CONCLUSIONS 

In this section we have completed the business modeling work reported in this deliverable by providing a 

refinement of the ETICS market quantification and also depicting the interplay between the business 

models and value chain configurations with the ETICS solution roll out.  

A comparison of the refined market quantification with the outcome of the first quantification process 

performed in [Del3.4] depicts that the refinement of the VPN quantification (which encompasses other 

major VPN segments, and includes a premium price for the ASQ goods) allows to highlight a further 

increase of up to 1,089 Billion € in ETICS expected revenues (3.673,9 Billion € versus  4.763 Billion €). The 

resulting 29,65% increase in revenues justifies the refinement of the initial (and largely conservative) VPN 

quantification, and reasonably improves the expectations on the ETICS project’s attainable performance 

and economic sustainability.  

We have then overviewed the ETICS solution roll out in the market over time. We have especially focused 

on the bootstrap phase, i.e. the initial phase of the ETICS deployment in the interconnection market, due to 

the high importance of this phase for the sustainability of the ETICS solution. We have demonstrated that 

the gradual roll out of the ETICS ASQ goods does not conflict with the ETICS market quantification or 

business modeling activities findings, since services of high expected profitability that comprise the largest 

share of the ETICS market can be efficiently provisioned from day 1, without excessive costs. 

The ETICS business model analysis was aimed at providing a general but complete view of the business 

models that will help to further characterize the ETICS related markets as well as the ETICS community 

types (i.e. open association and bilateral agreements, federation and alliance) through three different 

evolutionary steps  which have been already defined in Section 3 of this deliverable. The approach of view 

is top-down and linear, considering one phase at a time, even though the actual development of the 

system may go through the coexistence of different stages and community types. A deeper analysis of the 

relationships and the interactions, which the ETICS community evolution will generate, is left to possible 

further studies.  

The methodology that has been applied consists in matching the business parameters, which have been 

identified and described in the preliminary investigation, with the community evolutionary phases, to draw 

a first picture regarding what kinds of service can be supported, how they are arranged and in which 

context. The result consists of three different umbrella business models:  

 Open Association and Bilateral Agreements: it describes a scenario that is similar to the current 

market configuration, where basic connectivity and very limited content provisioning is mainly 

offered. The relationships between NSPs and the customers are usually direct because of the 

bilateral agreements. 
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 Federation - Distributed Coordination Entities: in this phase the community can implement the 

supply of customized ASQ services and the content provisioning, thanks to the rules that the 

members must comply with.  

 Alliance - Centralized Coordination Entity: the last evolutionary step is characterized by a single 

coordination entity which will manage the marketplace in term of matching demand and offering 

that will include both customized and predefined ASQ solutions, including the content provisioning. 

In this case the investments are joint and the revenues are shared between the members of the 

community. 

Furthermore, we have provided a charging and pricing overview and the classification of proposals with 

potential for the ETICS solution to different layers in Appendix D. This also complements the WP3 

recommendations provided for this issue in Section 2; related issues also appear in the context of net 

neutrality and users’ willingness to pay for QoE, elaborated in Appendices E and F.  
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7. CONCLUSIONS AND FINAL RECOMMENDATIONS  

Despite a series of emerging challenges in network interconnection but also in core and access networks, 

including soaring traffic demands of end users, smartphone and tablet boom and emerging markets, being 

opposed by declining revenues and high infrastructure investment costs, still a lack of inter-domain QoS-

based services is evident in the current market place. Besides the potentially explanatory reasons discussed 

in [Del3.2] and [Del3.3], Section 2 has revisited the lemon market theory as potentially causal factor. 

Amongst others, interesting Net Neutrality issues, i.e. side payments, may provide further argumentation 

for a challenging realization in practice.  

In this light, this deliverable addresses these economic shortfalls in systematic way being essentially aligned 

to potential architectural/technical realizations. As such, the present deliverable concludes the WP3 work 

for the ETICS project, focusing on the business modeling aspects of the Assured Service Quality (ASQ) goods 

offered in the wholesale interconnection market and utilized by the services that end users face in the 

retail market. In particular, in this deliverable we apply a series of investigations built on top of [Del3.4]’s 

market quantification and the initial business model analysis of [Del3.2] and updates of [Del3.3] in order to 

refine the ETICS business models analysis. 

The two main axes for this refinement come from: 

 Cross-WP ETICS Architecture: the latest developments in WP2 (requirements) and WP4 

(architecture), also considering the gradual roll out of the ETICS, and  

 Community: the ETICS community concept, introduced in [Del4.3].  

7.1. OVERVIEW 

The subsequent paragraphs will summarize some main outcomes dedicated two both of these axes. 

Relating specific results, e.g. on the business modelling framework, are presented later on. 

7.1.1. CROSS-WP  

The business modeling of the ETICS solution inherently implies both an evaluation and parameterization of 

the solution per se and is closely related to technical aspects of the project and the architecture scenarios 

identified. To this end, we have started our study by investigating and evaluating architecture scenarios, 

choices and functionalities, providing practical recommendations thereof.  

The ETICS architecture currently contains a large number of implementation and deployment scenarios. 

This is beneficial because it allows flexibility in the market place, which is in line with the “design for tussle” 

principle [Clark05]. This principle states that new architectures and Internet protocols should permit all the 

parties to express choice. To this end, it is important to avoid the deployment of protocols and 

architectures that instead of allowing choices for actors impose a single pre-made and hard-coded solution, 
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thus creating imbalances and distortions in the Internet. However, if any deployment is to achieve 

coordination gains and scale, it will need to standardize some key interoperability aspects. 

An ASQ-enabled traffic exchange architecture should both increase external user welfare and internal 

system efficiency. Specifically, the ETICS solution should not create artificial scarcities although it may shift 

bargaining power between different categories of service providers in the end-to-end value chain. 

As already concluded in [Del3.3], a deployment with a single entity in control over the revenue distribution 

for ASQ services can be able to serve market coordination needs with minimal resource use under the 

assumption that a sufficient number of NSPs choose to hand over information and control to this entity. 

However, given the practical amount of information and control needed, it is not likely that NSPs are able, 

or willing, to join such a multilateral agreement at the current stage of market development. A gradual 

approach to information sharing is needed in order to improve the current situation. 

For the technical architecture, we recommend: 

 to design a simple approach with a limited set of quality parameters in order to bootstrap a 

community for commercial ASQ traffic exchange based on bilateral agreements and existing route 

announcements between NSPs with a relatively high level of trust due to common interests, 

 to design for independent ASQ traffic routing in the two directions between two endpoints, with 

Sending Party Network Pays (SPNP) as the foundation layer charging, recognizing that not all ASQ 

traffic exchange will allow easy identification of an initiator side willing to pay for both traffic 

directions, 

 to avoid automating the inter-NSP negotiation stage of Pull scenarios with respect to splitting the 

values of QoS parameters and total price among the ASQ NSPs, since this would introduce the risk 

of severe instabilities into the ASQ traffic market (this does not prevent the automation of ordering 

and establishment of ASQ paths under pre-negotiated pricing agreements), 

 to encourage complementing the ETICS core functionality with intra-ASQ session management 

implementations (cf. service enhancement functional area (SEFA) by WP4 [Del4.4]) in order to 

monetize the most valuable session flows, 

 to focus on managed business connectivity services and provide standardized APIs for NSPs, 

business customers and other service providers willing to compose their own product offerings on 

top of the ASQ goods, and 

 to specify a monitoring system, along with a gradual step-by-step roll out scenario, based on the 

assumption that each NSP will cover its own cost and use the system for its own benefit. 

The roadmap towards higher levels of efficiency and welfare benefits should go through a gradual 

extension of public information exchange in order to increase the wholesale market transparency. This can 

take the form of a single information-sharing between NSPs in an ASQ-exchanging community, while still 

keeping business decisions related to business coordination, revenues and resource control at individual 

NSPs. Common monitoring efforts must be anchored in a commonly agreed risk perception.  
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Finally, we recommend seeing business alliances as several collaboration islands that may emerge in a 

mature ASQ market, most likely within targeted service and application areas. Each alliance needs to be 

constructed based on unique principles for revenue sharing and resource specialization among actors and 

they will therefore have different growth opportunities and possibly compete with each other. In order to 

maintain a non-fragmented, global ASQ infrastructure, such alliances should primarily operate above the 

network layer, and should still be open for weaker coupled cooperation with other communities or single 

NSPs. (See further remarks regarding the different types of communities below.) 

7.1.2. COMMUNITY  

Assured quality services are provisioned on the basis of the ETICS technology layer, upon which, 

collaborative inter-carrier inter-domain services can be built, managed and provisioned: The community 

paradigm is the technology-agnostic economics and business layer upon (partial) collaboration is incentive 

compatible for the NSPs and beneficial for all the interconnection market stakeholders. Hence, it is the key 

enabler for the provisioning and realization of interdomain managed services in the market. Thus, the 

community serves as the catalyst for materializing the NSPs collaboration and interactions specified in the 

architecture scenarios and for provisioning and realization of ASQ services in the market 

It also defines at a large extent which certain business models, mechanisms and solutions can be supported 

under different assumptions on market maturity, trust and willingness to collaborate of the community 

members. In this deliverable we have thoroughly investigated this correlation, complementing the previous 

WP3 work on possible solutions and ecosystem configurations of [Del3.2] that have been investigated by 

means of economics/financial and game-theoretic analysis in [Del3.3]. The importance of the community 

paradigm and its impact on both the architecture and business modeling fronts are evident. In this 

deliverable, we have revisited the community specification and its three types, complementing them with 

business policy rules and providing a qualitative evaluation, based on economic criteria.  

In that regard the lemon market theory (cf. Section 2) seems to explain the observed phenomenon that 

QoS is mostly restricted to individual network providers as so-called “on-net” services. We believe that the 

concept of collaborative (among competing Network Service Providers) communities and their 

corresponding service management and provisioning paradigms can be the stepping stone to overcome this 

inefficiency. Community serves as and the key market enabler for the provisioning of assured quality 

connectivity services as an additional choice in the market, thus creating better correspondence between 

network investments and revenues and enhancing the health of the interconnection ecosystem. 

In particular, we have further specified three basic community types originating from [Del4.3] (i.e. Open 

Association, Federation, Alliance), each coupled with different amount of trust among its participants, and 

also different degree of cooperation, information sharing and level of constraints imposed by the business 

policy rules. We argue that they mainly pertain to different stages of the market evolution, from early to 

mature markets. These rules also contribute to both a better understanding of the three types and the 

efficiency of the community and are expected to be further tailored in practice as a result of the 

negotiations among the community NSPs. 

The Open Association community type is very open and dynamic, i.e. the entry-level solution perfectly 

harmonizing with different (community) agreements around. It solely requires technical alignment with the 
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core ETICS solution standards and protocols. On one hand, this could mean easy and dynamic scaling by 

promptly responding to increased demand. On the other hand, with lack of strong commitment from 

members, churn threat is higher since NSPs might abandon the community and the ETICS solution as a 

whole if they see even short-term better opportunities elsewhere, negatively affecting the sustainability of 

the service (refer to the lemon market problem above due to limit trust levels). Due to the bilateral nature 

of the agreements, an Open Association might not utilize the most efficient routing between the source 

and destination, taking different load into account. As it may be seen as the next-generation of peering and 

transit on the current Internet, we recommend the Open Association to early markets.  

A Federation is a community with a sufficient level of trust among its members, so that they can fully share 

technical information about quality levels offered, and equally importantly open for end-to-end quality 

monitoring.  This contributes to efficient and stable ASQ route selection and facilitates product and price 

comparisons. Admittance is allowed for candidate NSPs that meet the subscription acceptance 

prerequisites defined by the Federation as part of its rules. The Federation community type is most likely to 

appear at the medium phase of the ETICS solution roll out. 

An Alliance allows conducting joint business by including penalty regulations for noncompliance. In 

extremis, in a mature market and among extremely highly trusted parties it can evolve to a Virtual Network 

Operator. It requires a large degree of alignment of the business process of the participating NSPs and 

discipline to the commonly defined business goals. A potential threat is that it can become as strong, 

integrated, and huge that the point is reached where it operates as a cartel (no individual price, offer 

tenders, etc.) or even a monopoly (all relevant NSPs are integrated and others are excluded) in its market. 

The processes, standards and business policy rules adopted by an Alliance could enable high service 

volumes, large economies of scale, and efficient optimizations such as load balancing across NSPs. 

While there may be just one open ASQ association, similar to the current Internet, there will more likely be 

several instances of closed communities that will compete and also interact with NSPs that for instance are 

only a member of the open association.  

The specific rules drafted for an Open Association are core rules that all types of communities must follow, 

and mainly enforce technical standardization. These business policy rules reflect a voluntary set of bilateral 

non-disclosure agreements that can be cascaded. Relating to the ETICS roadmap, this set of rules should 

describe an initial solution step that is as simple as possible, while still representing new value compared to 

best-effort Internet. Moreover, as indicated above, this type of community may also be further adapted 

and may become a desirable long term solution potentially complemented with more complex community 

types as further described below.  

Federation business policy rules are intended to promote more elaborated technical as well as business 

related information dissemination within the community. The main new things here are a mandatory 

monitoring mechanism for service enforcement as well as accurate information dissemination, along with 

the optional but not mandatory use of a centralized Facilitator solely for information sharing. The 

monitoring functionality allows the community to enforce conformance of agreed SLAs; non-conformance 

performance can be traced down to the specific NSP that is at fault. Information dissemination for public 

offers within the community is stated as mandatory. 
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The Alliance set of rules places very strong limitations or constraints on the participating NSPs. Alliance 

members agree on common coordination model and means to effectively handle the negotiation and the 

service composition phases, possibly by deploying a centralized facilitator entity. Actually the alliance 

seems to be regulating their entire inter-NSP business according to common alliance objectives. 

Concluding our work on the ETICS community front, both the rule sets proposed and the qualitative 

evaluation indicate major opportunities for all the interconnection market stakeholders, as long as healthy 

competition is promoted and the community collaborative service provisioning paradigm neither hinders 

competitions nor raises barriers to entry. Given that the ASQ technology would inevitably have to compete 

with other existing solutions for different services and markets, it is for the best interest of all parties to 

engage in an open market approach with fair and transparent trading of assured service quality goods with 

sustainable prices. This serves as an additional option to best effort services in order to both gain 

acceptance in the market and avoid costly disputes or even in extremis regulatory intervention.  

Due to the inherent correlation of the community with business and economics aspects and mechanisms 

for the ASQ goods provisioning in the market, the need for refining our business modeling was made 

evident. To this end, we have provided an evolution of the business model and value network frameworks, 

initially presented in [Del3.2], which in this deliverable have been further tailored to the usage in 

combination with various community types. 

7.2. SPECIFIC OUTCOMES 

The present subsection will continue discussing main outcomes on a more specific level with a special focus 

on economic concepts and models. This encompasses amongst others consequences of the revised 

community definitions on business decisions. 

7.2.1. BUSINESS MODEL 

The business model reference framework was designed to capture the key economic and technical factors 

that interplay in the interconnection market of services with quality assurance, according to a business 

model built on three essential building blocks: value proposition, value network interconnection and 

financial configuration, which in turn encompass a number of key variables and parameters.  

Therefore, in order to further refine the business model framework proposed in previous deliverables 

[Del3.2] [Del3.3], different taxonomies and categories of players acting in the internet marketplace and the 

relationship between the possible players of significance for ETICS have been analysed. Particularly the 

refined business model reference framework results from the integration and cross-checking process 

between the taxonomies and categories from [Timmers98] [Weill01] [Rappa10], and the previous 

developments of the business model reference framework. Business Model categories with a possible 

application within the ETICS domain are extracted from the taxonomies and their relation with ETICS 

discussion has been depicted. This allows the identification of some additional parameters relevant to 

ETICS which initially were not considered.  

Then a further aggregation and refinement of the business model has been performed from the categories 

and specifications provided in [BEREC12], which provides a description of the main players of the 
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interconnection market, by characterizing them with specific functionalities such as Content and 

Application Providers (CAPs), Content and Application Users (CAUs), different types of Internet Service 

Providers (ISPs) and Content Distribution Networks (CDNs). The in-depth analysis of the latter taxonomy 

from a business model perspective allows defining how players, according to their relative position in the 

electronic communication services value chain, can actually shape their business parameters in order to 

perform their activities and create value. 

Moreover, in order to harmonize the list of key actors with the business model refinement, the 

classification described in [BEREC12], which provides a description of the main players of the 

interconnection market (and also represent a higher level of aggregation of stakeholders operating within 

the Internet Service Layer) has been integrated with the actors defined in [Del3.2], refining the Value 

Network. The refined Business Model framework and the Key Stakeholders of the interconnection market 

are related and coupled with the detailed Value Network proposed in [Del3.3]. Finally we have provided an 

overview of how Business Model (BM) and Value Network (VN) characteristics could be associated, or how 

Business Model parameters could be implemented within the specific VN. This is further exemplified for 

the three community types and the respective feasible BM parameterizations and VN configurations that 

make sense for these types under different ETICS solution roll out phases, as discussed in Section 6.  

The association of the different combination of BM parameters (with each relative variable value) and the 

models currently adopted should determine the refinement process that the different scenarios will 

undergo: 

 shaping the business models of the key stakeholders; 

 mapping the activities and the functionalities carried out within the provision of a specific service; 

 taking into account the relationships and interconnections described in the VN framework.  

7.2.2. USE CASES 

In Section 5 we have provided a refinement of the business models analysis for a selection of prominent 

assured quality services that are expected to be among the most promising revenue sources for the ETICS 

technology in various stages of technology adoption and maturity, ranging from bootstrap to full roll out. 

The scenarios selection was made from both:  

 an economics standpoint, focusing on the value that is expected to be generated as quantified in 

[Del3.4] and the plethora of stakeholders involved, and  

 an architecture standpoint, covering the ETICS core interfaces, as well as the ETICS 

recommendations interfaces (E6 and E7).  

The scenarios as well as the main criterion for their selection are provided below: 

 VPN and Business Cloud Connectivity: This is the service segment that is expected to produce a 

significant portion of ETICS revenue according to the ETICS market quantification and also from an 

architecture standpoint highlights the inter-NSP interactions over the core ETICS interfaces. 
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 Business video communication: This is also one of the prominent business cases for ETICS that 

again from an architecture standpoint highlights both the inter-NSP interactions, as well as the 

relations over the business customer interface (E6). Beyond that, the bidirectional requirement for 

ASQ (e.g. low latency services) may be regarded as notable challenge in the realization. In addition, 

this use case inherently contains multiple alternatives for value chain and business model 

configurations, resulting in a plethora of potential pricing and revenue sharing schemes. 

 Off-net content delivery: This use case covers the market of providing assured quality services to 

Information Providers, including content providers, who seem to acquire most of the revenue from 

service provisioning to end users nowadays. This use case has also been selected since it is tightly 

linked to other similar approaches for the same market, such as CDNi, so depicting whether ETICS 

can indeed efficiently serve the identified business needs with viable business models is of high 

importance.  

It is worth noting that all those scenarios involve multiple stakeholders and rich set of business interactions 

among the stakeholders. They represent some of the main market value opportunities for the ETICS 

technology and contain many interesting sub-use cases that could be supported by ETICS in the various 

adoption phases, as identified and described in [Del2.3] and Section 6. [Del3.4] has in addition already 

discussed their market relevance by giving market quantifications for the next years. 

The respective parameterization of the BM framework has been provided, along with interesting use cases 

and potential money flows. This, along with the market quantification of [Del3.4] that is revisited in Section 

6, provides a good picture of the most prominent market opportunities for ETICS, the business models that 

fit those markets and the money flows and respective pricing/charging schemes that could be adopted.  

7.2.3. ETICS TECHNOLOGY AND MARKET ROLL OUT 

We have overviewed the ETICS solution rollout in the market over time. We have especially focused on the 

bootstrap phase, i.e. the initial phase of the ETICS deployment in the interconnection market, due to the 

high importance of this phase for the sustainability of the ETICS solution. We have demonstrated that the 

gradual rollout of the ETICS ASQ goods does not conflict with the ETICS market quantification or business 

modeling activities findings, thus contributing to the ETICS solution sustainability as well as being 

compatible with the architecture recommendations provided above (from Section 2). 

The ETICS business model analysis has aimed at providing a general but complete view of the business 

models that will characterize the ETICS market and its community through three different and 

complementary evolutionary steps (i.e. open association and bilateral agreements, federation and alliance). 

The approach of view is top-down and linear, considering one phase at a time, even though the actual 

development of the system may go through the coexistence of different stages. A deeper analysis of the 

relationships and the interactions, which the ETICS community evolution will generate, is left to possible 

further studies. The methodology that has been applied consists in matching the BM parameters, which 

have been identified and described in the preliminary investigation, with the community evolutionary 

phases, to draw a first picture that shows what kinds of service can be supported, how they are arranged 

and in which context. 

The result consists of three different umbrella business models:  
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 Open Association - Bilateral Agreements: it describes a scenario that is similar to the current 

market configuration, where basic assured quality connectivity and very limited content 

provisioning are mainly offered. The relationships between NSPs and the customers are usually 

direct because of the bilateral agreements. 

 Federation - Distributed Coordination Entities: in this phase the community can implement the 

supply of customized ASQ services and the content provisioning, thanks to the rules that the 

members must comply with. The relationships among the actors will be intermediated by the 

coordination entities. The market maturity is higher compared to the previous phase. 

 Alliance - Centralized Coordination Entity: the last evolutionary step is characterized by a single 

coordination entity which will manage the marketplace in term of matching demand and supply 

that will include both customized and predefined ASQ solutions, including the content provisioning. 

In this case the investments are joint and the revenues are shared between the members of the 

community. This step is suitable for mature markets under high trust among the community NSPs. 

7.2.4. REVISED MARKET QUANTIFICATION 

In order to highlight the market opportunities, we have initially provided a Virtual Private Network (VPN) 

market quantification refinement. This is due to the fact that VPN not only represents one of the most 

important communications services adopted by businesses to address their WAN requirements for voice, 

data and video applications (which are experiencing an outstanding market growth), but also constitutes a 

great opportunity for an ETICS community to gain strategic competitive advantage and ensure revenues 

and sustainability through the introduction of its ASQ service. To this end and by making use of additional 

data sources compared to those used in [Del3.4], we have drawn a more comprehensive picture of the 

market opportunities enclosed in the VPN service. Therefore, the “As-Is” situation of the worldwide MPLS 

IP VPN service has been refined, taking into account additional data sources and segments of the VPN 

market. Service revenue forecasts are provided considering the updated market analysis carried out by 

Ovum [Ovum10], an independent analyst and consultancy firm specialized in global coverage of IT and 

telecommunications industries. Then, the contributions of IPsec and SSL VPN services to the global VPN 

market, which were not included in the estimation of [Del3.4], are estimated and projected for the period 

2011-2016. The effects of the introduction of ETICS are estimated as an incremental and differential market 

growth fuelled by the ASQ offer and a penetrated market share within the existing VPN customers. 

Considering this contributions, the “To-Be” market is drawn as sum of all the previous components (MPLS, 

IPsec and SSL VPN) and a realistic new ETICS market share.  

Hence, the future ETICS market share has been estimated for all the different components of the VPN 

market, taking into account the characteristics of each possible customer segment. To this values are then 

calculated the potential revenues by applying an estimated premium price. From a comparison with the 

outcomes of the first quantification process performed in [Del3.4], it clearly emerges that the refinement of 

the VPN quantification (which encompasses other major VPN segments, and includes a premium price for 

the ASQ offer) allows to highlight a further increase of up to 1,089 Billion € in ETICS expected revenues 

(3.673,9 Billion € vs.  4.763 Billion € for the global market. The resulting 29,65% increase in revenues, 

comprises a large share of the overall ETICS potential market and justifies the additional effort in refining 
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the initial (and largely conservative) VPN quantification. Finally, it reasonably improves the expectations on 

the ETICS expected performance and economic sustainability. 

7.2.5. CHARGING, PRICING, NET NEUTRALITY & SIDE PAYMENTS 

Charging principals and pricing schemes have been investigated by the ETICS project both in WP3 and 

technical work packages, namely WP2 and WP4. In Section 2 we have provided our conclusions regarding 

the fundamental network layer charging principles: There is consensus among the WP3 members that 

Sending Party Network Pays (SPNP) provides a both sufficient and practical way forward for ASQ charging. 

On top of this base layer, additional pricing schemes can be envisioned as well, each of different scope, 

applicability and degree of NSP collaboration.  

To this end, we have provided a charging and pricing overview and the classification of concrete proposals 

with potential for different layers of the ETICS solution. This comprises a brief overview of candidate 

mechanisms following the analysis done in [Del3.2] and [Del3.3], and mostly fundamental ideas on how and 

where these schemes could be implemented in accordance with the ETICS architecture framework and 

basic assumptions. While an in-depth analysis of charging and pricing mechanisms would be very elaborate, 

additional (to our common Section 2 proposal) pricing aspects and elements are presented in Appendices D 

and E. While there is room for further work on these issues, we believe that the identification of major 

revenue flows for the business model scenarios analysed, combined with the ETICS umbrella business 

models and the material presented in Section 6 provide a good understanding of pricing and charging 

issues, also open for further elaboration, to be undertaken by the NSPs interested in the ETICS roll out. As 

such, the presented concepts comprise the basis for individual NSPs pricing and charging decisions. 

In particular, charging principles are also investigated in Appendix E, which complements the Net 

neutrality-ETICS relationship study that has been initiated in [Del3.4]. To this end, we have briefly 

overviewed the latest developments regarding the BEREC consultation on Net neutrality and QoS IP 

interconnection. The main point of the ETICS researchers’ response is that QoS solutions as an additional 

solution and offering to the market should be encouraged and not deterred. This is backed up by a large 

amount of studies that do not conclude in favor of neutral or non-neutral regimes, as well as by the 

Internet evolution itself, which is based on openness, innovation and lack of strict regulatory control. We 

have opted not to integrate the respective documents in this deliverable for brevity reasons since these 

documents are publicly available for the interested reader.  

We then provide a study focusing on the special case of the provision of premium High Quality (HQ) 

services that are supported by the network by means of ETICS ASQ goods. The provision of such services 

offer the capability to Content Service Providers (CSPs) to reach end-users through these services and to 

improve users’ downloads and increased ad-click rates. The current Internet business model is based on 

the assumption that an edge NSP is not allowed to charge CSPs an extra fee, for giving them the right to 

have access to its end-user base. This could be viewed as a one-sided pricing scheme, where an Edge NSP 

charges only its end-users. Conversely, a two-sided pricing scheme is a business model where Edge NSPs 

are allowed to charge both CSPs and end-users.  

Our analysis is based on a model proposed by [Mussachio] that relates the level of the end-user usage (e.g. 

number of clicks) with the level of investments made by the Edge NSPs and the CSPs. We have used this 
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model to compare the profits of each provider type, along with the social welfare in the two pricing 

schemes. We have studied three different charging schemes the end-users may face, and compare the 

profits for each provider, and the social welfare under one-sided pricing (neutral network) and two-sided 

pricing (non-neutral network). We conclude that two-sided pricing is more beneficial in terms of social 

welfare when the ratio between the end-user price sensitivity and the advertising rates of each CSP is 

either low or high. In the intermediate range of this ratio, one-sided pricing is more socially beneficial, but 

this range differs among the charging schemes and may depend on how the end-users evaluate the 

investments of the providers of both types. A detailed exposition of these issues is available at 

[CourcoubetisWeber2012].  

Complementarily, a model from [Caron], [Altman] has been investigated focusing on a similar use case but 

ignoring advertisement payments and different price competition assumptions. In this model, the CSP are 

highly dependent on the price charged to the end users. While the authors observe the phenomenon of a 

side payments paradox, many assumptions have been used. Generally, we may conclude that in such a case 

low or no side payments between CSPs and NSPs may be softly recommended. 

7.2.6. PRICING THE USER 

Finally, in Appendix F, we address an additional interesting research area focusing on the users’ willingness-

to-pay for enhanced Quality of Experience of services such as those that ETICS can materialize in the 

market. To this end, we provide a continuation of the first ETICS Willingness-to-pay and Quality of 

Experience (QoE) study for network video qualities has thus been conducted in October 2012. Overall, it 

can be stated that this second trial successfully demonstrates the possibility of testing purchasing 

behaviours using a multitude of quality levels for adaptive video streams together with several price plans, 

while intentionally limiting the interaction complexity for end users. 

With the first results from this second ETICS user trial, we can already confirm a general readiness to pay 

for enhanced network video qualities as indicated by the results of the first trial. Explicitly, a rather 

impressively high median amount of €1.42 has been spent for a 20 minutes video of choice, while the 

variance has been high (€0.91). This outcome may be explained by the used price plans with relatively high 

prices for the best quality, and the excellent quality of Q16-Q19 exceeding the typical VoD standards. 

Nevertheless, the surprisingly high expenditure may require better understanding e.g. through integrating 

qualitative data in the analysis.  

Higher prices levels have considerably impacted the absolute expenditure of end users, i.e. higher price 

plans infer higher absolute expenditure. In addition, the relative expenditure correlating to the chosen 

quality levels has been slightly lowered by rising prices, which models the influence of pricing on customer 

decisions (also supporting QoE charging concepts built around Paris Metro Pricing [Wahlmueller12]). On 

the other hand, the rising variances may indicate that higher prices may impact the satisfaction of specific 

customer groups, i.e. the consensus on service satisfaction may decrease.  

Resulting from the exceedingly active interactions in the last seconds of the interaction phase, we assume 

that this meanly relates to the end of QSPs (being supported by fewer interactions before). As such we 

recommend considering slightly shorter QSPs and state that QSPs of 300 seconds may at least be regarded 



 Final Business Models Analysis    

 

Version 1.0 – 15/01/2013  Page 92 
 

to be sufficient to find individual inner purchasing equilibria, i.e. a point where the interest in the quality 

level seems to be balanced by the negative utility educed by tariffing. 

For ETICS’s interconnection context, the present study may serve as assistance in finding pricing strategies 

in the eyeball customer business complementing the prices charged on NSP-to-NSP level (ASQ paths 

configured by sophisticated SLAs). Likewise the presented findings also correlate to pricing strategies for 

CDN-supported or on-net content delivery. 

7.3. EPILOGUE 

Concluding, we have addressed a variety of challenging issues related to the ETICS project, namely the 

ETICS architecture issues, the community concept and its impact, the business modelling - also with respect 

to the ETICS solution rollout, charging and pricing, net neutrality and end users’ willingness to pay for 

services with enhanced QoE.  For all those issues that have been tackled by WP3 we have provided in this 

deliverable our analysis findings and practical recommendations. The range and importance of these issues 

demonstrate the importance and the potential of the ETICS solution in the emerging managed services and 

Internet interconnection market landscape. Despite the challenges and stumbling blocks of the road ahead, 

we are confident that the ETICS ASQ goods comprise a viable and sustainable additional option in the 

market, enriching Internet services and enhancing the health of the Internet interconnection ecosystem as 

a whole. 
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9. APPENDIX A: ETICS COMMUNITY QUALITATIVE 

EVALUATION 

This Appendix contains the evaluation of the three community types from an economic and business 

perspective. This evaluation has also motivated a WP3 revisit of the rules pertaining to each of the three 

types, in order to mitigate potential problems identified in the analysis below and promote market 

competition and efficiency. 

9.1. EVALUATION CRITERIA 

We compiled a list of economic and business-related criteria items, which will be used to qualitatively 

evaluate the various community types. Table 10 lists these criteria items. 

TABLE 10: ECONOMIC AND BUSINESS-RELATED CRITERIA ITEMS 

Criterion Description 

Criteria items inherited from Del3.3 (Architecture evaluation) without modification 

Confidentiality Information exposure/gathering, both on offers and committed SLA - what can 

ETICS NSPs learn in each case (and use for own benefit)? 

Trust What is the level of trust required between NSPs and other actors? 

Power uptake Does an actor have too much bargaining / market power (even leading to monopoly)? 

Is it avoidable? Do we face an elimination of alternative offers and 

manipulation/control over the composition phase? What is the level of control on 

business policies an actor has? If there is no global policy, what is the impact on 

convergence? 

Market 

opportunities 

Would some of the community types provide more market opportunities, e.g. due to 

scalability advantages? 

Competition Which community type facilitates better, fairer competition? 

Pricing Which community type is likely to reach the best end user pricing, and adequate 

compensations to NSPs? 

Sustainability Which community type demonstrates a sustainable arrangement (from the business 

point of view)? 

End user 

acceptance 

Which community type is preferred from the end user point of view? 

Regulator 

acceptance 

Ensuring open competition and avoiding market inefficiency or failure. Offering ASQ 

goods in an open fashion and for a fair price will lead to stable market outcome, 

healthy competition and economic efficiency rendering regulatory intervention 

unlikely. 

Enhanced / Modified criteria items from Del3.3 (Architecture evaluation) 

Intra-community 

collaboration 

Which community type better facilitates collaboration among NSPs within the 

community (also considering other NSPs that may join)? 

Inter-community 

collaboration 

Which community type is better at facilitating collaboration between the community 

and its outside (other communities of same type, other)? 

Market maturity Which architectures cater best for early and mature markets? 
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Frequency of 

demand 

What is the impact of the SLA requests arrival rate on each community type? 

Open market To which degrees are prices and products available to other actors and non-NSPs, 

considering inter-NSPs vs. NSP-to-external customer? 

New criteria items 

Dynamicity How is the community formed? How NSPs join/leave an existing community? How 

multiple communities of different types may co-exist/evolve? 

ETICS 

architecture 

scenarios 

How ETICS architecture scenarios are related to the community type? Orthogonal or 

close relationship? 

Push –  Pull, Fully Centralized – Per-NSP centralized – Distributed 

Information 

integrity and 

propagation 

Preserve publication policies including respecting the confidentiality of offers. 

Opportunism vs. 

optimization 

Potential for system optimization according to specified objectives or prone to 

degradation due to NSPs opportunism. 

 

Application 

awareness 

Community type may depend on the user and/or the application. 

9.2. ETICS COMMUNITY EVALUATION, APPLYING THE CRITERIA 

We now proceed to conduct a qualitative evaluation of the three ETICS community types, applying each 

criteria item from Table 10 in the context of each ETICS community type from Table 1. Table 11 contains a 

row for each criterion, and a column for each ETICS community type. There is also a column for "rational" if 

we have text that applies to all community types. The table contained a consolidated input, as collected 

from all WP3 partners. 
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TABLE 11: QUALITATIVE EVALUATION OF ETICS COMMUNITY TYPES 

C
ri

te
ri

o
n

 

Rational Open Association Federation Alliance 

C
o

n
fi

d
en

ti
al

it
y
 

NSPs can see all 

offers and SLAs they 

are involved in. The 

amount of 

information in these 

offers and SLAs 

depends on rules and 

hence community 

type. Each NSP can 

also decide to make 

public offers that 

everybody can see. 

The community is open 

to all. Relating to 

bilateral agreements, 

technical parameters are 

available on a voluntary 

basis, while prices are 

kept secret and can only 

be indirectly learned. 

Due to the bilateral 

nature of the 

agreements, 

confidentiality breaches 

may be tracked to the 

first offender, if it 

contains unique 

information. 

Additional information 

about bilateral SLAs is 

released to a closed set 

of members in order to 

avoid routing 

instabilities and price 

oscillations. Leaked 

information may not be 

traceable to individual 

members, thus limiting 

the information sharing 

incentives. 

Confidentiality 

requirements may be 

limited if collaboration 

is kept at a purely 

technical level. 

The business agreement 

among NSPs explicitly 

contains confidentiality 

measures. Information 

sharing is critical for 

revenue sharing and 

penalties, thus high 

confidentiality is 

required. A trusted 

third party is used to 

ensure tractability.  

T
ru

st
 

In all relations, the 

parties entering an 

SLA need to trust 

that the other parties 

fulfill their part of 

the agreement. 

Competitors will enter 

SLAs for mutual benefit 

only. It may be difficult 

to establish SLAs 

between competitors 

under different 

jurisdiction because the 

legal system may be 

inefficient.  

Community members 

have little accumulated 

experience doing 

business together under 

common objectives and 

rules. The legal system 

has to be trusted, 

limiting the market 

scope. 

Community members 

have all signed on a 

detailed agreement 

regarding their 

performance. They can 

use accumulated 

experience regarding 

doing business together 

to avoid business with 

untrusted partners. 

P
o

w
er

 u
p
ta

k
e 

The bigger the NSP, 

in terms of revenues 

and market share, the 

more bargaining 

power 

Similar to the best effort 

Internet, there is an 

advantage to large 

NSPs. Regulators will 

try to limit misuse of 

this advantage within 

their region of 

jurisdiction. Global 

players can adapt 

strategically to regional 

regulation. 

The federation will limit 

influence of individual 

large NSPs on the global 

market. Essential 

technology providers 

may obtain global 

market power that is 

difficult to regulate. 

Alliance rules limit the 

products each NSP can 

sell on its own. Large 

NSPs have more power 

over the rules of the 

business processes of 

the Alliance. A strong 

Alliance might act as a 

cartel, eventually 

gaining a monopoly 

status within a network 

region. Regulators can 

observe and restrict 

this. 
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M
ar

k
et

 o
p

p
o

rt
u

n
it

ie
s 

Membership in 

multiple 

communities is 

possible 

Any NSP can follow the 

opportunities they see. 

Participation in the open 

association means less 

cost to offer standard 

products but no specific   

opportunities to 

differentiate. Lack of 

transparency, trust and 

monitoring could lead to 

a “lemon market” for 

QoS, where the most 

valuable resources are 

not traded. Incentives 

for service innovation 

on top of standard QoS 

products are created. An 

open association is 

assumed to have a scale 

advantages to closed 

membership approaches. 

Fast power uptake and 

expansion through 

technology innovation is 

possible, given that 

community membership 

rules and procedures are 

not too restrictive.  

Maximum scale may be 

limited by the specific 

technology used. 

The market opportunity 

is restricted to Alliance 

members only, since its 

rules limit the products 

each NSP can sell on its 

own. Offers can be of 

significant scope 

(multiple resources and 

backup paths), 

geographical coverage 

and volume.   

A lemon market may 

be avoided through 

trust in the alliance 

brand from the external 

customer point of view.  

C
o
m

p
et

it
io

n
 

Bigger NSPs have an 

advantage over small 

NSPs in the same 

market. There may 

be a risk that 

competition may 

introduce 

inefficiencies in 

network resource 

allocation, but this is 

not completely 

understood. 

Open competition 

among all interested 

NSPs, similar to the 

current Internet. The 

introduction of new 

traffic products with 

specific quality and 

price attributes/ 

semantics and a wider 

use of commercial 

principles for 

interconnection are 

expected to limit what is 

currently regarded as 

unfair distribution of 

revenues between OTTs 

and NSPs. Bigger NSPs 

are expected to benefit 

more from the latter. 

Open competition 

among all members of 

the federation, with 

additional transparency 

compared to bilateral 

agreements only. Non-

members are practically 

excluded. Bargaining 

power somewhat shifts 

from OTTs to the 

federation, although the 

extent depends on both 

membership 

requirements and 

practical transparency 

measures. 

Standardization will also 

promote competition, 

though benefits of big 

NSPs will remain. 

Alliance rules limit the 

products each NSP can 

sell on its own and 

thereby local 

competition. Non-

members are practically 

excluded. The market 

power of large OTTs 

may be balanced by the 

alliance if enough 

members join. The 

alliance rules must 

promote fair and 

healthy competition, 

ensure the openness of 

the market and prohibit 

the formation of cartels. 
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P
ri

ci
n

g
 

 Open competition 

facilitates lower average 

prices.  Price setting is 

done by a large number 

of players. This may 

introduce instabilities if 

large system changes are 

implemented too fast 

and automated price 

decisions are myopic. 

Increased collaboration 

opens the opportunity 

for further price 

reduction, but still not 

reaching social 

optimum. Price 

oscillations are still 

likely depending on the 

degree of information 

sharing and price 

updates automation. 

Possible lower prices 

due to volume of 

business, high level of 

trust lower risk, and 

lower transaction cost 

(aligned business 

processes). An alliance 

can leverage 

coordinated resource 

allocation, load 

balancing and fair load 

and revenue 

distribution among 

members.  Increased 

expenses due to 

administrative and 

technical overhead (e.g. 

for monitoring and 

reimbursement 

procedures) may limit 

the price reduction. 

A risk of cartel 

formation exists, which 

would result in 

significantly higher 

prices; These prices 

would not be 

sustainable though, 

since they would not 

deter competition from 

forming competing 

communities.  

S
u
st

ai
n
ab

il
it

y
 

 There is no commitment 

to maintain the 

association and it will be 

abandoned e.g. if price 

fluctuations hurt 

significant players. 

Innovations by 

individual actors may 

lead to new association 

principles.  

Changes can be 

implemented faster but 

there is still some risk of 

price fluctuations. If 

membership rules are 

attractive enough to gain 

a significant market 

position, this position 

needs to be developed to 

keep up with changing 

external conditions.  

High, as business 

relationships are 

formed over time, 

while leveraging 

resource sharing and 

fair distribution of 

revenue and cost. 

R
eg

u
la

to
r 

ac
ce

p
ta

n
ce

 

 No obvious reason for 

regulations, as 

competition is sufficient. 

Technical cooperation 

may be used to lock out 

others. Standardized 

protocols may act as 

market enablers and 

mitigate this problem. 

Good environment for 

cartel formation.  

In relation with OTTs 

both parties have SMP 

now, but only the NSPs 

are within traditional 

regulator reach. 
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In
tr

a-
co

m
m

u
n

it
y

 c
o
ll

ab
o
ra

ti
o

n
 

Readily available Bilateral collaboration 

about actual service 

delivery. Existing 

industry fora can still be 

used for deeper 

collaboration, as today.  

It is the easiest 

environment of the three 

community types to 

extend community 

participation, as it only 

requires a bilateral 

agreement, and 

conformance to the 

ETICS technical 

specification. More than 

one community for ASQ 

traffic may exist and use 

OA as the community 

protocol due to their 

loose/competing 

business relationship. 

Multi-party 

collaboration mainly at 

the technical level. 

Problems mainly solved 

by technical 

requirements and 

testing. Membership 

rules restrict 

participation. When 

setting the ASQ path, 

the selection of both the 

ingress and egress NSP 

of a community member 

NSP is done within the 

federation. Policy rules 

must ensure efficiency 

and fairness in this 

selection process. 

Business collaboration 

within a tightly defined 

scope. Conflict 

resolution procedures 

become important. 

Longest process for 

including a new 

member. As in the 

federation, when setting 

the ASQ path, the 

selection of both the 

ingress and egress NSP 

of a community 

member NSP is done 

within the alliance. 

Policy rules must 

ensure efficiency and 

fairness in this selection 

process. 

In
te

r-
co

m
m

u
n
it

y
 c

o
ll

ab
o
ra

ti
o
n
  Collaboration between 

two open association 

communities is readily 

available, by means of 

one bilateral agreement 

between a member of 

one open association, 

and a member of the 

other. Other 

communities can also be 

reached through SEFA 

services. 

Depends on the 

diversity of the 

federation technical 

policy rules. 

Standardized protocols 

enable collaboration. 

Collaboration 

agreement between 

alliances is possible, 

expanding coverage. 

Alignment of both 

technical and business 

processes is required 

for collaboration. 

Competing alliances 

could be an outcome. 

M
ar

k
et

 m
at

u
ri

ty
 

 Important for early 

market, easier to 

implement, should be 

the focus for 

bootstrapping. Could 

expand and be useful in 

mature market settings if 

technology requirements 

are simple enough and 

adverse effects are not 

discovered.  

Should be designed so 

that it takes potential 

adverse effects into 

account. Could be a safe 

bet to reach necessary 

scale and therefore be 

appropriate for mature 

markets 

Comes much later if 

substantial 

consolidation is 

allowed. It will be hard 

to specify general 

policy rules at this early 

stage, but attempts 

could be made within 

specific service types 

such as messaging and 

VoIP. 
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F
re

q
u

en
cy

 o
f 

d
em

an
d
 

Might have an 

impact on 

community type, if 

architectural options 

are assigned to each 

community type 

Suitable for low and 

changing demand, due 

to time consuming ad-

hoc processing and 

higher overhead 

(implicitly assuming the 

cascading pull 

architectural option). 

Standardized procedures 

could facilitate high-

demand use cases, e.g. 

including SEFA. 

Suitable for stable 

demand not requiring 

too much technical 

flexibility or adaptation. 

An environment for 

gradually increasing 

levels of automation. 

Suitable for high 

demand, due to highly 

automated and 

standardized business 

processes. 

O
p

en
 m

ar
k

et
 

 Very easy to join, but 

still significantly more 

difficult than best effort 

Internet since more 

detailed commercial 

agreements are needed. 

By application/ 

qualification and 

approval only. A 

federation might be 

more powerful to 

evolve/drive 

standardization or a de-

facto industry standard. 

By application/ 

qualification and 

approval only (more 

requirements than 

federation). High-level 

business decisions and 

operational 

restructuring might be 

needed to join. 

D
y
n
am

ic
it

y
 

 Very easy to form a 

community, join/leave 

an existing community 

Business agreement 

prior to 

formation/membership 

change of a community: 

less dynamic evolution 

The least dynamic 

community, as an 

alliance has more 

things to agree upon, 

and more detailed 

business processes. 

Renegotiation can be 

very slow. 

E
T

IC
S

 a
rc

h
it

ec
tu

re
 s

ce
n
ar

io
s 

 Pull is better supported 

by ad-hoc communities, 

but an evolution towards 

push can be seen if trust 

evolves. The cascaded 

model seems 

appropriate. Neutral 

facilitators will have 

very limited roles, if 

any.  

Potential problems for 

this model, that might 

exhibit a lemon market, 

with inefficiencies, price 

and niche "wars". 

A neutral facilitator with 

a purely technical role, 

not involved in money 

transactions or dealing 

with external customers, 

could be established 

under joint supervision. 

An alliance is likely to 

extend push offering 

(pre-packaged) 

considering high 

frequency demand. 

Centralized architecture 

is appropriate for 

handling revenue 

sharing. A neutral 

facilitator might not be 

needed, thanks to high 

level of trust among 

members of a relatively 

close community. 
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In
fo

rm
at

io
n

 i
n

te
g

ri
ty

 a
n

d
 p

ro
p

ag
at

io
n
 

 Due to lack of rules and 

low trust levels, NSPs 

are reluctant to disclose 

info not relevant for 

sales and to propagate 

information from their 

competitors unless 

required to sell own 

services. No single actor 

has complete market 

information. There are 

no opportunities to 

tamper with information 

propagation but ample 

opportunities for 

creating false or 

inaccurate information. 

Thanks to community 

rules, information 

disseminated within the 

community could be 

trusted to a higher 

degree than with an 

open association. There 

may e.g. be several 

independent sources for 

the same information, so 

that tampering becomes 

easily detectable.  

In addition to 

information 

disseminated in a 

federation setting, 

information of a more 

confidential nature will 

be shared in an alliance. 

This leads to higher 

potential gains from 

manipulation and 

tighter control 

mechanisms. 
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 Depending on the 

expected risk of 

instabilities (niche/price 

wars) and bad 

performance due to SLA 

violations, a lemon 

market situation could 

persist. Optimistic (not 

risk-averse) NSPs might 

however collaborate 

with trusted business 

partners and succeed.   

Community rules that 

enforce information 

integrity can improve 

system performance but 

simultaneously the lack 

of common business 

rationale and rules limits 

the feasibility for 

system-wide 

optimization avoiding 

inefficiencies that are 

detected. 

Information and control 

over the ASQ 

infrastructure facilitate 

system-wide 

optimization of the 

ASQ demand within 

the community reach. 

Incentives to add 

resources can be 

provided, while 

avoiding Braess’s 

paradox-type 

inefficiencies. 
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s Considering 

applications with 

QoS demands and 

high take rate 

Due to weak technology 

rules and no business 

rules, some applications 

may not be optimally 

supported. The open 

association may 

however distribute 

resources among a large 

number of actors in a 

better way than the best 

effort Internet.  

Applications requiring 

multi-party coordination 

could be better 

supported than in an 

open association.  

Business rules can be 

put in place to 

accommodate any type 

of application within 

the alliance scope. 

Reaching a social 

optimum would 

however require a 

single, unselfish, global 

alliance that is very 

unlikely to occur. 

 

A few comments regarding scalability: Scalability is clearly an important evaluation criterion for ASQ 

services, and for the type of ETICS community deployed for providing those services. One might ask 

whether a specific type of ETICS community imposes scalability concerns regarding the maximum number 

of ASQs supported.  The open association community might demonstrate limited scalability, due to 

extensive processing overhead that is related to the dynamicity of the open association and the ad-hoc 

response to requests. The federation and the alliance communities are appropriate for mature markets 

and are thus very scalable due to efficient processing that is enabled by well-studied and well experienced 

policy rules. The alliance is likely to demonstrate the most optimized and efficient processing, thus 

demonstrating the most scalable arrangement.  
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There are a lot of factors that might impose scalability concerns to the ETICS ASQ services. The maximum 

number of ASQs provided is only one of them. The various scalability aspects of ASQ services are discussed 

in depth in the context of WP4 and WP5 activities, and therefore, we do not evaluate the scalability criteria 

any further in this deliverable. 

9.3. THE POSITION OF PLAYERS EXTERNAL TO THE ETICS COMMUNITY 

We would also like to evaluate the position of players that are external to the ETICS community, with 

regards to each community type. These players include the end users (the consumers of the ASQ services, 

either private/residential or commercial/business), Information (OTTs or content) providers, and other 

NSPs (that are not directly involved in the production or selling of ETICS ASQ services). 

End-users’ position: End users are primarily concerned about the availability of the services they want to 

consume, the prices they need to pay for them, and the reliability of these services. The type of ETICS 

community that delivers the services is of no direct importance. If indeed, higher cooperation levels and 

trust among NSPs of an alliance provide better services at lower cost, end users will be happy. Indirect 

effects of community types may be observed, however.  If the alliance acts as a cartel that dominates the 

market within a region, it might evolve into a monopoly, thereby limiting competition, bringing prices up 

and negatively affecting service levels or service reliability. A threat from new market entry could, to some 

extent, deter this anomaly, rendering sustainable prices to be offered as a way to deter potential 

competitors that could form competing alliances. The latter may be more or less likely depending on the 

number and size of competing NSPs in the regions where the alliance is offering its services. It is also worth 

noting that the ASQ market is somewhat bounded by existing solutions in “relevant markets”: Best effort 

Internet and CDNs. It is proven that services have adapted so far to the lack of quality and if QoS is made 

available but at a too high price, service will continue to adapt and work around. In particular for services 

that are cachable, CDNs may remain the preferred option if inter-carrier QoS is not competitive. Such 

bounds and unavoidable competition will certainly limit the possible creation of cartels. We assume that 

users want services that match their individual needs closely, with a number of alternative providers that 

make simple price and quality comparisons possible. If collaboration among NSPs is needed for this 

purpose, it should not be limiting fair and healthy competition. 

Information providers’ position: The formation of ETICS communities that demonstrate increasing 

collaboration levels can shift some of the bargaining power from the OTTs to the ETICS communities. The 

current Internet can be seen as an open association community type, reflecting the balance of bargaining 

power between OTTs and NSPs.  Both are generating their revenues from end users (directly or indirectly), 

and they need to cooperate by using transit, peering and CDN mechanisms in order to deliver the services 

in sufficient performance and scale. With increased collaboration among NSPs resulting from all three 

community types, there is a potential partial bargaining power shift to the NSP side, thus balancing the 

bargaining power of extremely popular OTT services that in certain markets are de facto monopolies 

nowadays. This power shift forces OTTs and content providers to reconsider revenue sharing agreements 

with the NSPs that provide essential network infrastructure for efficiently provisioning their services. The 

necessity to seek mutual benefits with NSPs could be beneficial for some OTTs and detrimental for others. 

 The availability of ASQ delivery may enable services of higher quality, for which increased revenues might 

be collected, either directly from end users or incrementally from advertisements. This could be considered 
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as a market opportunity for some OTTs and content providers, leading to richer services for end users and 

an increase of the services market size.   

Other NSPs that are not members of the ETICS community: The open association community is open to 

any NSP that is active within a geographic region on an ad-hoc basis. Any NSP can provide an offer at any 

time, considering its current capacity and business priorities. Considering the federation/alliance-type of 

communities, the situation is significantly different, since participation in the delivery of ASQ goods is 

available to community members only. Non-members of the community are practically excluded from the 

business. Non-members can attempt to join, but it is up to the alliance policy rules to eventually accept or 

decline their application.  Joining an alliance will be significantly more difficult than joining a federation, 

due to the increased trust and the long collaboration history required among partners, as well as due to 

the potentially high overhead of the alignment of technical and business processes so as to achieve 

conformance with the alliance prerequisites, as well as the technical or business policy rules. Members of 

the federation or the alliance communities might want to exclude their direct competitor from joining the 

community. If they are big, they might have sufficient influence to block some membership attempts, 

despite the fact that adding a competing member might increase total welfare. Competing communities 

can be formed by other NSPs if the market opportunities are considered sufficiently large, thereby forcing 

communities to be as efficient as possible, and thus consider membership applications from pure efficiency 

and market welfare perspectives. 
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10. APPENDIX B: VIRTUAL PRIVATE NETWORKS MARKET 

QUATIFICATION REFINEMENT 

This Appendix is a targeted refinement of the market quantification performed and reported in [Del3.4]. 

The focus of the refinement is the Virtual Private Networks (VPN) market. VPN services comprise one of 

the most fundamental services that can provisioned via the ETICS ASQ technology  and due to its widely 

accepted importance has already received considerable attention in the project [Del2.3].  

The VPN market comprises an excellent use case for demonstrating the potential of the ETICS approach, 

due to the following reasons: 

 There is substantial demand in the market for VPN product offerings. 

 It is tailored for business customers who by definition are more technology-aware than residential 

end-users and are always looking for new products to enhance the productivity and efficiency of 

their business.  

 The VPN market segment comprises one of the most promising in terms of value generation for the 

ETICS market, as already depicted in [Del3.4]. 

 It can be used in the bootstrap phase for financing further deployment of the ETICS solution. 

 It can stimulate interest from additional NSPs to join the ETICS community and ETICS solution 

deployment process. 

All these factors motivate us to present a more comprehensive picture of the VPN service market 

opportunities, and motivate a more in-depth analysis. This analysis uses updated numbers from additional 

data sources pertaining to additional VPN market  segments that have now been made available and thus 

can be aggregated resulting in a more complete and accurate quantification of the whole VPN market.  

Virtual Private Network not only represent one of the most important communications services adopted by 

businesses to address their WAN requirements for voice, data and video applications (which are 

experiencing an outstanding market growth), but also constitute a great opportunity for the ETICS 

community to gain strategic competitive advantage and ensure revenues and sustainability through the roll 

out of the ASQ goods.Hence, in order to present a more comprehensive picture of the VPN service market 

opportunities, hereinafter an update and refinement of the [Del3.4] VPN market quantification is provided. 

The analysis presented in [Del3.4] on Virtual Private Network service market was built on data and 

information collected from secondary sources (i.e. companies commercial reports featuring  market value 

and growth trends, reports from international institutions, industry news). Consistently with these sources 

of information, and due to the lack of publicly available data regarding the whole IP VPN market coverage, 

the As-Is market quantification and the subsequently To-Be market analysis have been carried out based 

exclusively on the MPLS VPN market. 

The estimated value of the MPLS IP VPN market, in terms of revenues generated, together with the ETICS’ 

market share and related revenues, as presented in [Del3.4], are shown in Table 12. 
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TABLE 12: [DEL3.4] MPLS IP VPN MARKET QUANTIFICATION 

 
As-Is MPLS IP VPN 

Market (2012) 
To-Be MPLS IP VPN 

Market (2013) 
To-Be MPLS IP VPN 

Market (2014) 

Worldwide MPLS IP VPN 
Service Revenue (€, Billion) 

14.2 15.3 16.4 

ETICS Market Share 
(Base Scenario) 

-  24%  

ETICS MPLS IP VPN Service 
Revenue (€, Billion) 

- 3.7 to 3.9  

 

Due to the abovementioned limitations to the quantification of the future revenues generated by the 

provision of VPN services, the results of the table represents a rough, conservative estimation of the 

possible future development. 

The forecasted scenario made two main conservative assumptions: 

• Only 80% (instead of the full 100%) of the additional 30% of the market, grown thanks to the promise 

of an ASQ connectivity, would be won over by ETICS VPN offer; 

• No extra-fee charged by ETICS suppliers for the provisioning of ASQ connectivity is considered (though 

such higher price set for a differentiated service than current VPNs is expectable and logic). 

This latter strongly conservative assumption depends on the difficulty to estimate the premium extra-fee 

for purchasing ASQ VPN services, which depends on the intersection point of demand and supply curves as 

well as on customers’ willingness to pay: such choice results in underestimating ETICS VPN market’s actual 

potential, thus making this quantification process even more reliable and sound, though rather pessimistic. 

The objective of the revision of the VPN market quantification is to overcome some of the limits 

highlighted in the analysis performed in [Del3.4], and to deepen the aspects previously addressed through 

the release of the main constraints and conservative assumptions. According to these purposes, the 

refined analysis results in a more comprehensive picture of the actual and future VPN service market, 

focusing on the potential growth of the market due to the rise of the ASQ offers. 

The methodology used for the market quantification analysis can be summarized as follows: 

 Firstly, the “As-Is” status quo of the worldwide MPLS IP VPN service is presented. Particularly service 

revenue forecasts are provided considering the updated market analysis carried out by OVUM, an 

independent analyst and consultancy firm specialized in global coverage of IT and telecommunications 

industries. 

 Then, the contributions of IPsec and SSL VPN services to the global VPN market are estimated, and 

projected for the period 2011-2016.The effects of the introduction of ETICS are estimated as an 

incremental and differential market growth fuelled by the ASQ offer and a penetrated market share 

within the existing VPN customers. Considering this contributions, the “To-Be” market is drawn as the 

sum of all the previous components (MPLS, IPsec and SSL VPN) plus the new ETICS market share. 

 Then, the future ETICS revenues are calculated, applying an estimated premium price to the 

abovementioned market share. 
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 Subsequently a sensitivity analysis is carried out, to investigate the effect on final outcomes of 

variation of key values, such as the estimated growth trends and the market share expected to be 

gained by ETICS. 

 Finally, in order to provide an overall estimation of the global market for the ETICS ASQ solution, all 

markets individually quantified in previous [Del3.4] are integrated, along with the refined VPN market 

quantification. 

10.1.1.1. MPLS IP VPN (As-Is) 

As a first step, data of the worldwide MPLS IP VPN service revenue are updated, consistently with the 

information provided by the latest OVUM’s VPN market forecast, released in December 2010 [Ovum10], 

which covered 50 countries, 3 business sizes and 7 vertical sectors. Figure 23 discloses the data about the 

worldwide MPLS IP VPN service revenue alone, as provided in [Alcatel-Lucent12], and adjusted to shows 

the estimated values in euro. 

 

FIGURE 23: WORLDWIDE IP-VPN FORECAST, 2011-2016 – SOURCE [OVUM10] 

The first consideration one could draw from the above table is that the figures have been revised upward 

compared to the previous forecast. Particularly, revenue estimations are about 25% higher, and the 

worldwide MPLS IP VPN market is expected to grow at a CAGR of 6,29% over the 2011-16 period. 

However, more significant than the magnitude of the results are the growth trends highlighted and verified 

by both the forecasts carried out by OVUM and confirmed by several consultancy and market intelligence 

firms such as Technavio [Technavio12], Datamonitor [Datamonitor11] and Frost & Sullivan 

[Frost&Sullivan10]. 

According to these reports, the desire to move towards a more cost-effective network, and the increasing 

demand for network services that supports convergence of IP Voice, Data, Video, Unified Communication, 

and multimedia applications are among the primary drivers behind the growth of the VPN service market. 

Furthermore, a number of other technological and financial elements are contributing to drive enterprises 

in that direction. Among these are: 

 Support for traffic prioritization by applying Class of Service (CoS). 
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 Cost competitiveness of Layer 3 Multi-Protocol Label Switching (MPLS) VPN service makes it an 

attractive choice for multipoint-to-multipoint connectivity. 

 Emergence of Ethernet Access as a cost-effective alternative to traditional access technologies even 

while supporting higher access speeds.  

 Vertical specific demand for interconnecting distributed offices/branch locations, and specifically 

retail, healthcare, financial and government services. 

 Market Migration from expensive Asynchronous Transfer Mode (ATM) and Frame Relay networks to 

MPLS IP network owing to its support for convergence of applications and managed services. 

 Automatic redundancy/disaster recovery: create and improve disaster recovery infrastructures. 

 Rely on a fully meshed infrastructure that replaces outdated hub and spoke architecture.  

 Reduced complexity: one network platform supports the traffic generated from all applications, 

including VoIP and data applications (this greatly contributes to simplifying network management in 

an increasingly complex landscape). 

10.1.1.2. IPsec and SSL VPN (As-Is) 

According to [AT&T06] three basic IP VPN technologies are used today to create network architectures: 

Multi-Protocol Label Switching (MPLS), IP Security (IPsec) and Secure Socket Layer (SSL). In some cases, 

these technologies may be used in a stand-alone fashion.  However, they’re more likely to be combined in 

some fashion to support different needs.  A single enterprise may find requirements for all three, since 

each technology has its own strengths and weaknesses. Many companies are using combinations of these 

VPN technologies to design unique solutions that meet their business needs.  

A research conducted by Ovum [Ovum10] reveals that the IP VPN market is dominated by MPLS-based IP 

VPNs, which account for almost 90% of the market for site-to-site IP VPN services and have become the 

preferred network choice for enterprises requiring QoS and SLAs. These results are confirmed also by 

[Datamonitor11] analyses, which describe that IPsec VPN services in 2011 accounted for a market share 

lower than 20% in US and Europe. 

Table 13 provides an estimation of the IPsec and SSL VPN As-Is market, starting from the MPLS IP VPN 

figures provided in Figure 23. Considering that the latter technology configuration accounts for the 85% of 

the total VPN market as mentioned above, the value attained by the IPsec and SSL VPN markets will 

represent the remaining 15% of the overall VPN macro-market 

TABLE 13: THE AS-IS GLOBAL VPN SERVICE REVENUE 

 2011 2012 2013 2014 2015 2016 

As-Is IPSec + SSL VPN 
Service Revenue (€, Billion) 

€ 2,883 € 3,133 € 3,390 € 3,651 € 3,909 € 4,158 

As-Is MPLS IP VPN Service 
Revenue (€, Billion) 

€ 16,339 € 17,754 € 19,211 € 20,689 € 22,149 € 23,562 

As-Is Global VPN Service 
Revenue (€, Billion) 

€ 19,223 € 20,887 € 22,602 € 24,340 € 26,058 € 27,720 
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Before addressing the quantification of the VPN market with the introduction of ETICS’s ASQ goods, it is 

very important to better understand how the VPN market is currently shaped. To this end, hereafter some 

significant characteristics driving the demand of the different technologies available in the market are 

disclosed. 

[Cisco04] describes each Layer-3 IP VPN architecture (i.e. MPLS, IPsec, and SSL) and explains each 

technology’s strengths and limitations. In addition to those already presented about MPLS IP VPN, primary 

strengths of IPsec-based VPN for the enterprise are: 

 Low-cost internet access can be used for network transport. 

 Inherently strong security features enable user authentication, data confidentiality, and integrity. 

Users are authenticated with digital certificates or pre-shared keys. Packets that do not conform to 

the security policy are dropped. 

 Support for teleworkers and mobile workers, Headend IPsec VPN devices scale to serve many 

thousands of geographically dispersed users. 

 Ease of deployment, as no service provider intervention is required to set up the VPN, although many 

enterprises choose to take advantage of the service provider’s managed-service experience for 

regional or national multisite deployments to reduce costs, accelerate service introduction, and 

mitigate risk. 

The main strengths of SSL for secure remote access include: 

 SSL enjoys broad support in commercial Web browsers. 

 Server plug-in software and SSL “appliances” support existing authentication methods, as well as 

mutual authentication using digital certificates. 

 SSL can be invoked via a Web browser from any PC at any location. 

 SSL reduces network interoperability issues because the underlying protocol is the same one used for 

secure Web transactions, an SSL VPN functions from any location with a Web browser, including 

business-to-partners environments and through proxy servers, without any changes to the underlying 

security infrastructure. 

 Client ubiquity: Client software is built-in to the Web browsers installed on almost all end-user 

devices, eliminating the need to install new VPN client software. 

 Transparent wireless roaming: SSL sessions are not locked to IP. 

10.1.1.3. Virtual Private Network Market Quantification (To-Be) 

In order to meet these customer needs and address the issues set by the growing expectations of  the VPN 

service users (in terms of QoS, degree of automation and security), the widespread assumption within the 

consortium is that the introduction of ETICS and its ASQ approach would not only gain a market share of 

the current VPN market; it would also determine a size/value growth for those markets which are currently 

lagging behind or not expressing their full potential because of the substantial absence of offers delivering 

assure service quality. 
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Moreover, as mentioned in [Del3.4], a study conducted by Ovum showed that a number of enterprises 

were willing to pay for WAN optimization as a managed service. A representative group of 150 enterprises 

located in Europe and the United States of America were interviewed, including a mix of small, medium 

and large enterprises. A very significant percentage, namely 30% of enterprises claimed that they would 

pay extra for improved quality of service (QoS) to guarantee performance of mission-critical applications 

and 27% would pay extra for improved ability to optimize bandwidth and justify bandwidth upgrades. 

Additionally, 20% would be prepared to pay extra for consultancy services to select, test and implement 

performance monitoring/reporting and for solutions that improve the performance of applications 

[Ovum08]  [Alcatel-Lucent09]. 

Taking these findings into account, together with the abovementioned key issues driving the growth 

trends, Table 14 shows the additional market growth derived by the introduction of the ASQ goods, which 

clearly have not been considered in previous forecasts, besides the market share reached by ETICS within 

the existing customers. The expected market growth with the ASQ goods roll out is hence calculated as the 

sum of the market growth projections without ASQ introduction and the expected differential market 

growth. 

TABLE 14: DIFFERENTIAL MARKET GROWTH POWERED BY ASQ 

 2012 2013 2014 2015 2016 

(Forecasted) As-Is Global VPN 
service revenue (€, billion) 

€ 20,887 € 22,602 € 24,340 € 26,058 € 27,720 

Market Growth Projections   
Without ASQ introduction 

 8,21% 7,69% 7,06% 6,38% 

Expected Differential Market 
Growth (Delta with ASQ – without 

ASQ) 
 +1 % +1,2% +1,6% + 2% 

Expected Market Growth With 
ASQ introduction 

 9,21% 8,89% 8,66% 8,38% 

 

The differential market growth is a result of a rough estimation, which takes into account the aspects 

presented in the previous paragraph and the value proposition of the VPN service providers in the context 

of ETICS. Particularly, customer value will not be primarily/solely attached to the advanced ASQ goods, but 

the added value of VPN services in the context of the ETICS architecture shall rely on the increased degree 

of automation for the establishment of the service, and ultimately business customers are expected to 

benefit from the private character of routing among their sites. Nevertheless the awareness of the benefits 

enclosed in the ETICS offer will be a gradual process, which will be primarily perceived and recognized by 

the already existing customers. 

Furthermore, the percentage disclosed in the above table considers the slight slowdown of the growth 

trends affected by the evolution of the competitive landscape, which in turn is driving down VPN prices, as 

revealed by a Telegeography analysis. In this analysis it is stated that the VPN declining prices reflect a 

number of factors including price reductions by established carriers, the emergence of new competitors 

with more aggressive prices, and efforts by multinational carriers to accommodate local market conditions 

[TeleGeography11]. 
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Finally, in addition to the aforementioned differential market growth, the following table shows the 

expected evolution of the market share gained by the ETICS ASQ solution within the current VPN market. 

Particularly, this latter component of the “To-Be” market is represented by the 30% of business customers, 

which expressed their willingness to pay an extra fee for solutions with improved QoS, assuring the 

performance of mission-critical applications. 

However, the latter threshold is expected to be reached differently according to the type of service 

currently provisioned to customers. Indeed, each VPN technology is best suited to a specific customer 

profile. As previously mentioned, one of the key drivers leading companies to choose MPLS IP VPN 

technology is its ability to support QoS for traffic prioritization, with a faster overall traffic flow. Conversely 

for IPsec and SSL are good choices for enterprises that need additional security measures beyond traffic 

separation, which communicate mostly through public IP networks using tunnelling protocols. 

Nevertheless these latter choices can be layered on top of MPLS to add encryption if it is required. 

According to these considerations, for MPLS IP VPN customers, it is assumed that the 30% of the current 

market will be reached in 2016, while in 2013 it will be only the 15%. On the other hand, for IPsec and  SSL 

VPNs  the relative market share gained within the already existing customer will gradually reach the 

percentage of 5%. This is due to the fact that those services, particularly when run over the Internet, are 

generally much less expensive than other network types, representing a popular option especially among 

the smaller enterprise segment, with less need of improved QoS solutions. Table 15 depicts the evolution 

of the market share gained by VPN with ASQ solutions, provisioned within the ETICS environment. 

TABLE 15: MARKET SHARE GAINED BY ETICS SOLUTION WITHIN THE CURRENT VPN MARKET 

 2012 2013 2014 2015 2016 

As-Is MPLS IP VPN service revenue 
(€, billion) 

€ 17,754 € 19,211 € 20,689 € 22,149 € 23,562 

MPLS IP VPN ETICS Market Share 
(calculated without extra-charge) 

 15% 18% 24% 30% 

MPLS IP VPN w Revenues 
(calculated without extra-charge) 

 € 2,882 € 3,724 € 5,316 € 7,069 

As-Is IPsec and SSL VPNs service 
revenue (€, billion) 

€ 3,133 € 3,390 € 3,651 € 3,909 € 4,158 

MPLS IP VPN ETICS Market Share 
(calculated without extra-charge) 

 2,5% 3% 4% 5% 

MPLS IP VPN w Revenues 
(calculated without extra-charge) 

 € 0,085 € 0,110 € 0,156 € 0,208 

10.1.1.4. ETICS Market Share and Revenues 

In this subsection, it is analysed how the percentage from the previous estimation will affect the revenues 

of the global VPN market, considering that ETICS ASQ goods will be provided charging a premium price to 

the business customer. However, the extra-fee charged by ETICS suppliers for the provisioning of ASQ 

connectivity is estimated as a variation in revenue levels (rather than a unitary price, e.g. €/Mbps7), 

because of the difficulty to find specific information about VPN pricing due to the different charging model 

                                                           
7
 Most customers of VPN service pay a Monthly Recurring Charge (MRC) depending on the access, the number and type of ports, 

thus the bandwidth. Customers with seasonality of traffic go for a Usage-based model (on monthly basis as well) or Usage-based 
plus MRC Pricing models. 
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of carriers, affected by factors such as the size, the number of sites, the managed services selected and the 

length of the customer's contract with the carrier, and ultimately the bargaining process.  

Nevertheless, according to [Frost&Sullivan10] virtually all carriers have a pricing structure for VPN services 

that includes a cost for the access circuit and the port speed. Furthermore, most carriers offer and charge 

for a variety of advanced services including network-based firewalls, IP multicast and use to charge a 

premium for the highest Class of Service (CoS). Every provider offers at least two service classes: 

 One of the service classes is referred to as real-time and is intended for applications such as voice 

and video. 

 The other is best effort and is intended for any traffic that is not placed in the real-time service 

class.  

However it is common to see carriers offering 4-6 levels of CoS in the VPN market. 

Drawing on these considerations, in order to estimate the ETICS market share and revenues, a positive 

variation of 50% is applied both to the revenues of the differential market determined by the introduction 

of the ETICS ASQ goods, as presented in Table 14, and to the potential customers gained by ETICS within 

the current VPN market, which already expressed their willingness to switch from the current service to 

the ASQ offer, as presented in Table 15. 

The variation in revenue levels is estimated considering that in the ETICS environment, customers of VPN 

ASQ will benefit from the highest CoS, as from increased degree of automation for the establishment of the 

service and from the private character of routing among their sites. 

Figure 24 clearly shows the variation of global VPN market after the deployment of the ETICS ASQ goods, 

disclosing the contribution of each VPN market component. 

 

FIGURE 24: THE GLOBAL VPN MARKET AFTER THE ETICS INTRODUCTION (TO-BE) 
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The resulting variations of global VPN market after the ETICS solution deployment are clearly disclosed in 

Table 16, depicting the overall revenue generated by ETICS service providers, as well as the differential 

revenue/size of the VPN market after the roll out of ETICS. 

TABLE 16: ETICS MARKET SHARE AND MARKET VALUE CREATION 

 2012 2013 2014 2015 2016 

Global VPN Market before 
ETICS introduction (€ Billion) 

€ 20,887 € 22,602 € 24,340 € 26,058 € 27,720 

Global VPN Market after 
ETICS introduction (€ Billion) 

€ 20,887 € 24,398 € 27,004 € 30,191 € 33,654 

ETICS Revenues (€ Billion)  € 4,763 € 6,498 € 9,605 € 13,211 

ETICS actual market share  19,52% 24,06% 31,81% 39,25% 

VPN market revenue 
variation after ETICS 

Introduction (€ Billion) 
 € 1,797 € 2,665 € 4,133 € 5,934 

VPN Market Size Variation 
after ETICS Introduction (%) 

 7,95% 10,95% 15,86% 21,41% 

 

According to Table 16, the ETICS market share of the global VPN market is initially expected to be around 

the 19,5% in 2013 and will reach the 39,25% in 2016. These figures result from the sum of all the VPN 

market components presented in the previous paragraph, however they differ from those components 

because of the extra charge applied to ETICS customers, considered in this final step. 

Moreover, in order to provide a more comprehensive picture of the VPN market evolution after the 

introduction of ETICS, and to better understand the potential benefits for VPN ASQ providers, a further 

aspect should be analysed. According to data from [Telegeography12], there is a significant difference 

between where carriers offer international wide-area network (WAN) services, and where they are actually 

able to offer such services over their own networks (“on-net”). 

As more multinational enterprises adopt cloud-based services and videoconferencing to conduct business, 

they are looking to their respective service providers for wider IP VPN and Ethernet coverage and service 

providers are responding by expanding their offerings by as much as 40% in international markets. 

Partnerships have played a crucial role in helping to extend the reach of NSP IP VPN services. Only a small 

number of carriers possess the scale and network reach to deliver on-net VPN service in more than a 

handful of countries [Telegeography12].    

The introduction of a VPN ASQ service delivered through the network of a group of service providers 

competing and cooperating within the ETICS context will facilitate and empower inter-provider solution 

with greater geographic scope. As also mentioned earlier, the capability to cover and connect wider areas 

and world regions is a key factor driving customer demand for VPN services. 

This aspect however, does not only influence the demand side of the ASQ offerings, represented in this 

case by the revenue level, but it could became a key success factor for the service provides, which could in 

turn significantly reduce the network cost. According to [IP/MPLS Forum08] these considerations would 

result in: 
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 Reduced capital expenditures (CAPEX): reducing the number of networks by converging several 

independent networks over a common IP/MPLS network. 

 Reduced operating expenditures (OPEX): Fewer networks to manage results in less operational staff, 

fewer systems and therefore less operational cost. 

 Improved Return on Investment (ROI): One network that supports multiple services will recoup its 

costs faster, compared to several separate networks. 

10.1.1.5. Sensitivity Analysis 

As a final step, a sensitivity analysis is carried out in order to investigate how the variations of the key 

values used to calculate the to-be market quantification and the ETICS-related market share and revenues, 

impact on the final outcomes. 

Firstly, a variation of the growth trend in the As-Is Market was considered, calculated as a 75% of the base 

market growth rate in the pessimistic scenario, and a 125% in best scenario. The differential market growth 

as calculated in Table 17, varies according to the variation of the As-Is Market.  

TABLE 17: SENSITIVITY ANALYSIS WITH GROWTH TREND VARIATION INDEPENDENTLY OF ETICS’ INTRODUCTION  

 2013 2014 2015 2016 

Market Growth 
Projections Without 

ASQ introduction 

 Optimistic Scenario 10,26% 9,61% 8,83% 7,97% 

Base Scenario 8,21% 7,69% 7,06% 6,38% 

Pessimistic Scenario 6,16% 5,77% 5,30% 4,78% 

ETICS Service 
Revenue (€ Billion) 

 Optimistic Scenario € 4,847 € 6,726 € 10,101 € 14,095 

Base Scenario € 4,763 € 6,498 € 9,605 € 13,211 

Pessimistic Scenario € 4,679 € 6,275 € 9,126 € 12,368 

Global VPN Market 
after ETICS 

introduction 
(€ Billion) 

 Optimistic Scenario € 24,855 € 27,994 € 31,804 € 35,971 

Base Scenario € 24,398 € 27,004 € 30,191 € 33,654 

Pessimistic Scenario € 23,941 € 26,033 € 28,634 € 31,451 

Global VPN Market 
(Before – after) 

ETICS Introduction 
(€ Billion) 

 Optimistic Scenario € 1,825 € 2,750 € 4,332 € 6,309 

Base Scenario € 1,797 € 2,665 € 4,133 € 5,934 

Pessimistic Scenario € 1,768 € 2,581 € 3,941 € 5,576 

In the second case, we consider a variation of the ETICS penetration within the existing customers and of 

the differential growth previously estimated. In the base scenario, it was assumed that a 30% of the total 

MPLS IP VPN market before the ETICS introduction would be reached in 2016, starting from a 15% in 2013, 

and for IPsec and SSL VPNs the relative percentages grow from the 2,5% of the 2013 to reach the 5% in 
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2016. Furthermore to the established growth trends the promise of an ASQ offer would boost the market 

trend from an additionally 1% point to a 2% point in 2016. Table 18 depicts the different variation for both 

the pessimistic and the optimistic scenarios. 

TABLE 18: SENSITIVITY ANALYSIS WITH VARIATION IN MARKET PENETRATION 

 2013 2014 2015 2016 

ETICS Penetration 
within the MPLS IP 

VPN Market  

 Optimistic Scenario 20% 24% 32% 40% 

Base Scenario 15% 18% 24% 30% 

Pessimistic Scenario 6% 9% 12% 18% 

ETICS Penetration 
within the IPsec and 

SSL VPN Market 

 Optimistic Scenario 5 % 6% 8% 10% 

Base Scenario 2,5 % 3% 4% 5% 

Pessimistic Scenario 1,25 % 1,5% 2% 2,5% 

Differential Market 
Growth  (with ASQ – 

without ASQ) 

 Optimistic Scenario +2 % +2,4% +3,2% + 4% 

Base Scenario +1 % +1,2% +1,6% + 2% 

Pessimistic Scenario +0,5 % +0,6% +0,8% + 1% 

ETICS Service 
Revenue (€ Billion) 

 Optimistic Scenario € 6,644 € 9,280 € 13,927 € 19,444 

Base Scenario € 4,763 € 6,498 € 9,605 € 13,211 

Pessimistic Scenario € 1,949 € 3,248 € 4,799 € 7,654 

Global VPN Market 
after ETICS 

introduction 
(€ Billion) 

 Optimistic Scenario € 25,234 € 28,435 € 32,584 € 37,324 

Base Scenario € 24,398 € 27,004 € 30,191 € 33,654 

Pessimistic Scenario € 23,356 € 25,671 € 28,121 € 31,029 

Global VPN Market 
(Before – after) 

ETICS Introduction 
(€ Billion) 

 Optimistic Scenario € 2,632 € 4,096 € 6,526 € 9,603 

Base Scenario € 1,797 € 2,665 € 4,133 € 5,934 

Pessimistic Scenario € 0,754 € 1,331 € 2,063 € 3,309 
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11. APPENDIX C: DETAILS ON BUSINESS MODEL AND 

VALUE NETWORK FRAMEWORKS REFINEMENTS 

11.1.1. BUSINESS MODEL REFERENCE FRAMEWORK REFINEMENT 

An initial proposal of a business model framework has been provided in [Del3.2], it was conceived as a 

complete modelling and analysis framework that allows the schematic representation, formal specification, 

evaluation and assessment of business models in the context of the interconnection market. This 

framework comprises the foundation of the further analysis and refinement that were carried out in the 

subsequent deliverables of WP3. 

In particular, the ETICS reference framework was designed to captures the key economic and technical 

factors that interplay in the interconnection market of services with quality assurance. It builds on top of 

widely used modelling and analysis methodologies and is a general and powerful framework to be used for 

the consistent modelling and analysis of all the business cases that are of interest to ETICS.  

Due to the fact that ETICS focuses on the health of the entire interconnection ecosystem, the underlying 

assumption of the reference framework was that the objective should be the maximisation of the social 

welfare, rather than the self-interest of the individual stakeholders. 

According with a value proposition/revenue model business model, a set of three core parameters or 

building blocks, which in turn encompass a number of key variables, were identified: value proposition, 

value network interconnection and financial configuration. 

The value proposition addresses the firm’s strategic positioning by considering the key business 

dimensions; the value network refers to its level of integration within the value network system; and the 

financial configuration explains its revenue and cost streams.  

1. Value Proposition: This addresses the firm’s strategic positioning by considering key business 

dimensions. 

a. Products/services offered 

b. Target Customer 

 End-user 

 Business-user 

2. Value network Interconnections and agreements: They address the firm’s level of integration within 

its referencing value network system. 

a. Activities covered (Role, Span of Control, Coordination function)  

b. Interconnection agreements (type of agreement, static vs. dynamic negotiation process, 

information exchange and transparency issues, Service Level Agreements setting, 

incentives/penalties) 

c. Target Customer ownership (nature of the relationship established between the actor and the 

target customer) 
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 Direct 

 Indirect (intermediated) 

d. Technology issues related to interconnection (also to be drawn from Del 2.1 current business 

models and services analysis, future scenarios envision, and high-level requirements) 

3. Financial Configuration: This addresses the firm’s configuration in generating revenue and cost 

streams. 

a. Revenue Model 

 Fixed revenue 

 Revenue sharing agreement 

b. Cost Model  

Joint investment (the company shares investments and costs for service creation & provisioning 

with the customer) vs. concentrated investment (the company bears all investments and costs for 

service creation & provisioning) 

 

In [Del3.3] a research carried out through the multiple case studies allowed to shed light on the core 

Business Model design parameters for actors in the Internet Interconnections market, and to refine the 

business model framework initially outlined in [Del3.2]. The findings are synthesised in the business model 

framework below provided. The macro-dimensions are divided into 12 parameters. The framework is 

mainly directed to Network Service Providers (NSPs) as the referencing actor; however, due to the width of 

the cases considered through its building blocks, it can be fairly applied to Over-the-Top (OTT) Content 

Providers (CPs) as well. 

1. Value Proposition parameters, addressing the firm’s strategic positioning by considering key 

business dimensions. 

a. Product/service delivered (basic connectivity vs. ASQ vs. content) 

b. Target customer (Content Provider/OTT vs. End User) 

c. Customer value (basic connectivity vs. ASQ vs. content) 

d. Resources and competencies (technology-oriented vs. content-oriented) 

2. Value Network parameters, addressing the firm’s level of integration within its referencing Value 

Network system. 

a. Vertical integration (infrastructure layer vs. Internet service layer)  

b. Customer ownership (direct vs. indirect) 

c. Interconnection modality (prevalent: transit vs. peering) 

d. Content delivery model (client-server vs. cloud vs. CDN) 

3. Financial Configuration parameters, addressing the firm’s configuration generating revenue and 

cost streams. 

a. Revenue model (single transaction vs. subscription) 

b. Revenue sharing model (present vs. absent) 
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c. Traffic charging scheme (Receiving Party Network Pays model vs. Congestion-charging model 

vs. Sending Party Network Pays model [Bornstaedt11]) 

d. Cost model (concentrated vs. distributed)  

For each and every parameter, the “value range” is identified, i.e. the extremes values or key alternatives 

the variables can assume, which also represent the major trade-off between opposite choices; the main 

strategic implications deriving from alternative parameters adoption are also discussed. 

TABLE 19: [DEL3.3] BUSINESS MODEL FRAMEWORK 

 
Business Model 

Parameter 

Value Range 

(Trade-off) 
Strategic Implications 

V
al

u
e

 P
ro

p
o

si
ti

o
n

 

 
Basic connectivity Traditional business for NSPs.  

Easier diffusion/substitution. 

Product/Service 
Delivered 

Assured Service Quality 
(ASQ) 

Higher potential margins from connectivity. Service 
differentiation 
Two-tiered internet. Net Neutrality broken. 

 Content Traditional business for CP/OTT.  
Higher margins from content market making. 
Higher complexity. NSP business diversification 

Target Customer 

Content Provider/OTT Comparable relative bargaining power. 
High data traffic to/from single customer.  
Peering agreements potentially required. 

End user Higher relative bargaining power. 
Low data traffic to/from single customer. 
Investment in Access Network (last mile). 

 Basic connectivity Lower expenses for meeting customer requirements. 
Lower service differentiation potential. 

Customer Value Assured Service Quality 
(ASQ) 

Higher expenses for meeting customer requirements 
(ASQ pipe). 
Higher service differentiation potential. 

 Content Coverage of Content Management activities.  
Higher margins from content market making. 
Higher complexity, NSP business diversification 

Resources & 
Competencies 

Technology-oriented Disposition towards technology partnership. 

Content-oriented Disposition towards editorial partnership. 

V
al

u
e 

N
et

w
o

rk
 

Vertical Integration 

Infrastructure Layer 
coverage 
 

Relegation to technology enabler role. 
Focus on infrastructural investments, network 
operation and capacity management. 

Internet Service Layer 
coverage 

More invasive role within the VN.  
Investments in both network infrastructure and 
content management. 
Potential competition NSP-CP/OTT. 

Customer 
Ownership 

Intermediated Increased dependence on CP/OTT. 
Indirect revenue flows. 

Direct More central role in the VN, direct revenues. 
Potential Competition with CP/OTT. 
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Interconnection 
Modality 

Transit prevalence Indirect interconnection. 
Lower transaction costs for agreement setting. 
Higher risk of opportunistic behaviour in traffic 
management. Need for compensation. 

Peering prevalence Direct interconnection of peers. 
Higher transaction costs for peering agreement. 
Higher interconnection efficiency.  
Lower need for compensation. 

 Client-server Basic data delivery model. 
Simpler model. No distribution of intelligence. 

Content-Data 
delivery model 

Cloud Pool of virtualised resources. 
Lower cost of resource management. 
Higher scalability and flexibility. 
Introduction of the Cloud Provider in the VN. 

 Content Delivery Network 
(CDN) 

Content distribution/storage/management. 
Improved reliability, throughput, origin server load 
balancing; lower latencies for consumers. 
Introduction of the CDN Provider in the VN. 

Fi
n

an
ci

al
  C

o
n

fi
gu

ra
ti

o
n

 

Revenue Model 

Usage-based fee One-shot revenues for connectivity consumption 
and/or content purchasing. 
Higher margins for single transaction. No customer 
lock-in. 

Subscription 
 
 

Flat rate with/without time/traffic/usage/n° 
downloads caps. 
Lower margins for single transaction. Customer lock-in 
and future revenues assured. 

Revenue Sharing 
Model 

Present Business sharing (opportunities/risks)  
between NSP-CP/OTT end user. 

Absent Clear separation between NSP and  
NSP-CP/OTT end user businesses. 

 Receiving Party Pays 
 

Traditional charging scheme favouring CP/OTT 
Lower incentives to invest for NSPs.  

Traffic Charging 
scheme 

Sender Party Pays Incentives alignment: NSPs to invest in new capacity 
and QoS. CP/OTT to use network capacity efficiently 
and keep traffic on net.  

 Congestion Charging Charging based on network congestion caused. 
Coverage of NSPs’ sunk investment + marginal cost of 
capacity. 

Cost Model 

Concentrated Investment Increased independence.  
Increased risk. 

Joint  
Investment 

Risk sharing.  
Increased dependence on partnering actors. 

 

The value ranges identifies the key alternatives for each parameter, as emerging from the case studies: 

however, such values only represent the extremes of a continuum of solutions, which different players may 

look for competitive advantage by making in-between, hybrid choices of values. E.g. several traffic charging 

schemes may coexist within a carrier offer to the market, thus generating a myriad of alternative business 

models. 
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To further refine the business model framework carried out in previous deliverables [Del3.2] [Del3.3], 

different taxonomies and categories of the players acting in the internet marketplace are analysed and the 

relationship between the possible players of significance for ETICS, and the business model framework are 

investigated. These categories represent also a possible inflection of the role of core parameters. 

[Timmers98] defines a business model as the architecture for the product, service and information flows, 

including a description of the various business actors and their roles, the potential benefits for these actors 

and the sources of revenues. He distinguishes between eleven generic e-business models: e-shops, e-

procurement, e-malls, e-auctions, virtual communities, collaboration platforms, third-party marketplaces, 

value chain integrators, value chain service providers, information brokerage and trust and other third-

party services, as depicted in Table 20. 

TABLE 20: TIMMERS' BUSINESS MODELS TAXONOMY [TIMMERS98] 

Category Description 

e-Shop A Web marketing to promote company’s goods and services. Seller revenues 
are from reduced cost, increased sales and advertising. 

e-Procurement Electronic tendering and procurement of goods and services. The main 
source of income is reduction of cost. 

e-Auction Internet auctions that offer an electronic implementation of the bidding 
mechanism. Income for the auction provider comes from selling the 
technology platform. 

e-Mall Collection of e-shops. Revenues are from membership fee, advertising and 
transaction fees. 

Third Party Marketplace Web marketing is left to a 3rd party. Third party marketplaces offer a user 
interface to the supplier’s product catalogue. 

Virtual Communities Basic environments where members add their information. Membership fees 
and advertising generate revenues. 

Value Chain Service 
Provider 

Specialization on a specific function of the value chain, such as electronic 
payments or logistics. 

Value Chain Integrator Integration of multiple steps of the value chain, with the potential to exploit 
the information flow between those steps as added value. 

Collaboration Platforms Provision of a set of tools and an information environment for collaboration 
between enterprises. 

Information Brokerage Information services that add value to the data available on the open 
networks or coming from integrated business operations. 

Trust and Other Services Trust services such as certification authorities and electronic notaries and 
other trusted third parties. 

 

Another classification for businesses over the Internet is proposed by [Weill01], who define eight atomic 

business models. Each model describes a different way of conducting business electronically and they can 

be used as basic building blocks to build an e-business initiative. Atomic business models can be used as 

pure types, by describing the essence of an e-business model and as building blocks, when they are 

combined into e-business initiatives. However, the latter can result in a viable synergistic combination, a 

neutral or a conflicting one. The atomic business models are shown in Table 21. 
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TABLE 21: WEILL AND VITALE’S ATOMIC BUSINESS MODELS [WEILL01] 

Atomic Business Model Description 

Content Provider Provides content (information, digital products, and services) via intermediaries. 

Direct to Customer Provides goods or services directly to the customer, often bypassing traditional 
channel members. 

Full-Service Provider Provides a full range of services in a given domain, such as financial and health, 
and seeks the ownership of the primary consumer relationship.  

Intermediary Links buyers and sellers by concentrating information. Intermediaries can be split 
into six major classes: electronic mall, shopping agents, specialty auctions, portal 
(e.g. Yahoo!), electronic auctions (e.g. eBay) and electronic markets (e.g. 
NASDAQ). 

Shared Infrastructure Brings together multiple competitors to cooperate by sharing common IT 
infrastructure, which is generally not already available in the marketplace. 

Value Net Integrator Coordinates activities across the value chain by gathering, synthesizing and 
distributing information. 

Virtual Community Creates and facilitates an online community of people sharing interests, enabling 
interaction and service provision. 

Whole-of-
Enterprise/Government 

Provides a single point of contact with the customer, consolidating all services 
offered by a large multiunit organization. 

 

According to [Rappa10], a business model characterizes how a company makes money by specifying where 

it is positioned in the value chain. He classifies e-businesses according to nine generic models: brokerage, 

advertising, infomediary, merchant, manufacturer, affiliate, community, subscription and utility (Table 22). 

These models can be combined in several ways in order to build a company’s overall Internet business 

strategy. 

TABLE 22: RAPPA’S BUSINESS MODELS CLASSIFICATION 

Type of Model Description Model Includes: 

Brokerage 
Model 

Brokers, or market-
makers, bring buyers and 
sellers together and 
facilitate transactions in 
B2B, B2C and C2C 
markets. They usually 
charge a transaction fee 
or commission. 

 Marketplace Exchange: full range of services covering the 
transaction process (Orbitz). 

 Buy/Sell Fulfillment: takes customer orders. 

 Demand Collection System: prospective buyer makes a 
final bid for one good/service and the broker arranges 
fulfillment (Priceline.com). 

 Auction Broker: conducts auctions for sellers, who are 
charged a fee and a commission (eBay). 

 Transaction Broker: provides a third party payment 
mechanism (PayPal). 

 Distributor: facilitates transactions between franchised 
distributors and their trading partners. 

 Search Agent: a software agent used to search-out the 
product’s price and availability. 

 Virtual Marketplace: hosting service for online merchants 
that charges setup, monthly listing, and/or transaction 
fees. 
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Advertising 
Model 

Extension of the 
traditional media 
broadcast model. A 
website provides content 
and services mixed with 
advertising messages 
(banner ads). 

 Portal: usually a search engine. 

 Classifieds: list items for sale or wanted for purchase 
(Craigslist). 

 User Registration: free to access content-based sites that 
require users to register (NYTimes). 

 Query-based Paid Placement: sells favorable link 
positioning (Google). 

 Contextual Advertising/Behavioral Marketing: freeware 
developers who bundle adware with their product. 

 Content-targeted Advertising: it extends the precision of 
search advertising to the rest of the web (Google). 

 Intromercials: animated full-screen ads placed at the 
entry of a site before a user reaches the intended 
content. 

 Ultramercials: interactive online ads. 

Infomediary 
Model 

Information 
intermediaries assist 
buyers and/or sellers 
understand a given 
market. 

 Advertising Networks: feed banner ads to a network of 
member sites. 

 Audience Measurement Services 

 Incentive Marketing: customer loyalty program 

 Metamediary 

Merchant 
Model 

Wholesalers and retailers 
of goods and services. 
Sales can rely on list 
prices or auctions. 

 Virtual Merchant: retail merchant that operates solely 
over the web (Amazon). 

 Catalog Merchant: mail-order business with a web-based 
catalog that combines mail, telephone and online 
ordering. 

 Click and Mortar: traditional retail establishment with 
web storefront (Barnes & Noble). 

 Bit Vendor: a merchant that only sells and distribute 
digital products and services (Apple iTunes Music Store). 

Manufacturer 
Model 

The web is used by a 
manufacturer to reach 
buyers directly, 
compressing the 
distribution channel. 

 Purchase 

 Lease 

 License 

 Brand Integrated Content 

Affiliate 
Model 

Provides purchase 
opportunities everywhere 
through affiliated partner 
sites. It is a pay-for-
performance model. 

 Banner Exchange: trades banner placement among a 
network of affiliated sites. 

 Pay-per-click: site pays affiliates for user click-through. 

 Revenue Sharing: percent-of-sale commission 

Community 
Model 

Relies on user loyalty and 
revenue can be based on 
the ancillary sales, 
contextual advertising 
and subscriptions for 
premium features. 

 Open Source 

 Open Content (Wikipedia) 

 Public Broadcasting 

 Social Networking Services 
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Subscription 
Model 

Periodic fee to subscribe 
to a service, irrespective 
of usage. Can combine 
free content with 
“premium”. 

 Content Services: provide content to users who pay for 
access (Netflix). 

 Person-to-Person Networking Services 

 Trust Services 

 Network Service Providers (AOL) 

Utility Model “On-demand” model 
based on actual usage or 
a “pay as you go” 
approach. 

 Metered Usage: measures and charges users on actual 
usage of a service. 

 Metered Subscriptions: allows subscribers to purchase 
access to content in metered portions. 

 

The taxonomies and categories from Timmers, Weill and Vitale and Rappa present different levels of 

aggregation of the possible players acting in the internet marketplace, indeed Timmers outlined eleven 

business models performed in the actual internet electronic commerce (business to-business as well as 

business-to-consumer) mapping them along two key dimensions, the degree of innovation and the extent 

of integration of functions [Timmers98]. 

Weill and Vitale define a finite number of Atomic e-Business Models, which are in turn building blocks of 

more complex business models. Each atomic business model is described by its strategic objectives, source 

of revenue, critical success factors and core competencies required. In [Weill01] the notion of ownership is 

crucial: “In any e-business model, there are three important questions of ownership: who owns the 

customer relationship, who owns the customer data and who owns the customer transaction. 

Understanding and exploiting the ownership of these three assets help us predict the viability of a 

particular e-business model”. 

Finally in [Rappa10] provide an additional taxonomy, with categories characterised by their value 

proposition and revenue model, resulting in a higher level of aggregation. Examples are given on how the 

models are implemented in a variety of ways. Moreover, a firm may combine several different models as 

part of its overall Internet business strategy. 

The abovementioned classifications represent a sort of aggregation of choices in a specific business model, 

hence the actors described, which are actually closer to the content provider and OTT side, could shape 

their business model decision and structure, considering different combination of the parameters defined 

in [Del3.3]. 

Vertical integration and customer ownership, beyond the specific value proposition, assume a great 

importance, ranging from single function business models, e.g. e-shops that only provide the marketing 

function over the Internet service layer, to fully integrated functionality, e.g. value chain integration, which 

cannot be done at all in a traditional form, is critically dependent upon information technology for letting 

information flow across networks, and creates added value from integrating these information flows. 

Moreover there is a tendency of carriers moving their value proposition from basic connectivity 

provisioning to the elaboration of an Assured Service Quality (ASQ) offer towards end users or OTTs/CAPs, 

so as to gain share of the overall market value. An ASQ offer implicates in higher expenses for meeting 

customer requirements, but higher potential margins from connectivity and service differentiation too. 

In order to avoid gradually losing a central position in the value network, Carriers should also strive to 

maintain direct customer ownership and cover the Internet value added services layer. This could be 



 Final Business Models Analysis    

Version 1.0 – 15/01/2013  Page 128 
  

achieved by becoming enablers and partners of the OTTs/CAPs’ services offer, which requires an ever-

growing quality of service for several aspects such as bandwidth and low latency [Ghezzi12]. 

The in-depth analysis of these seminal taxonomies allows the further refinement of the proposed business 

model reference framework. The refinement process is shown in Table 23, where Business Model (BM) 

categories with a possible application within the ETICS domain are extracted from the taxonomies, their 

relation with ETICS discussion is disclosed, and their impact on the refinement of the business model 

design reference framework is described. 

TABLE 23: BUSINESS MODEL CATEGORIES RELEVANT TO ETICS 

Business Model Category Relation with ETICS 
Impact on BM Reference 

Framework Refinement 

e-auction [Timmers98] Related to the concept of bid 
and ask mechanism for ASQ 
auctions (see [Del3.2], 
Appendix 1). 

Include new or modified BM 
parameter in the Vertical Integration 
building block: 
 “Customer ownership and 

channels”, accounting for the ways 
to relate and get in touch with 
customers (in this case, the auction 
process for presenting the offer) 

 “Key partners”, accounting for the 
actors with whom the Carriers have 
to relate, which it perceives as 
strategically critical for providing 
value to the end customer. 

Third party marketplace [Timmers98]; 
Brokerage model [Rappa10] 

Related to the idea of an ETICS 
intermediation marketplace 
and platform hosted by a third 
party (see [Del3.2] and [Del3.3]) 

Refine the “Interconnection Modality” 
parameter in the Value Network 
building block by including the notion 
of “ETICS Community or 
Interconnection Marketplace”. 

Virtual Communities [Timmers98] 
[Weill01]; 
Shared infrastructure [Weill01] 

Loosely related to the concept 
of ETICS community of NSPs, 
which share a common 
infrastructure or platform 

Refine the “Interconnection Modality” 
parameter in the Value Network 
building block by including the notion 
of “ETICS Community or 
Interconnection Marketplace”. 
 
Refine the “Key Partner” parameter in 
the Value Network building block by 
including the notion of “ETICS 
Community member” as a potential 
actor to relate with. 

Value chain integration or Information 
brokerage or Trust and other services  
[Timmers98]; 
Intermediary or Value net integrator 
[Weill01]; 
Brokerage model or Infomediary 
model [Rappa10] 

Related to the role of 
Marketplace intermediation, 
integrator or trusted third party 
in any portion of the Value 
Network (with specific 
reference to the emerging roles 
of “ETICS Community 
orchestrator” or 
“Intermediation Marketplace 
orchestrator”). 

Refine the “Key Partner” parameter in 
the Value Network building block by 
including the notion of “Community or 
Marketplace Intermediary (Trusted 
third party)” as a potential actor to 
relate with. 

Subscription model and Utility model Related to the revenue model Confirm the main alternatives 
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[Rappa10]  for ASQ goods and services. presented in the Revenue Model 
(Subscription and Usage-based fee). 

 

The refined business model design reference framework resulting from this integration and cross-checking 

process is portrayed in Table 24. 

TABLE 24: [DEL3.3] REFINED BUSINESS MODEL FRAMEWORK 

 
Business Model 

Parameter 

Value Range 

(Trade-off) 
Strategic Implications 

V
al

u
e

 P
ro

p
o
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ti

o
n

 

 
Basic connectivity Traditional business for NSPs.  

Easier diffusion/substitution. 

Product/Service 
Delivered 

Assured Service Quality (ASQ) Higher potential margins from connectivity. 
Service differentiation 
Two-tiered internet. Net Neutrality broken. 

 Content Traditional business for CP/OTT.  
Higher margins from content market making. 
Higher complexity. NSP business 
diversification 

Target Customer 

Content Provider/OTT Comparable relative bargaining power. 
High data traffic to/from single customer.  
Peering agreements potentially required. 

End user Higher relative bargaining power. 
Low data traffic to/from single customer. 
Investment in Access Network (last mile). 

 Basic connectivity Lower expenses for meeting customer 
requirements. 
Lower service differentiation potential. 

Customer Value Assured Service Quality (ASQ) Higher expenses for meeting customer 
requirements (ASQ pipe). 
Higher service differentiation potential. 

 Content Coverage of Content Management activities.  
Higher margins from content market making. 
Higher complexity, NSP business 
diversification 

Resources & 
Competencies 

Technology-oriented Disposition towards technology partnership. 

Content-oriented Disposition towards editorial partnership. 
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Vertical Integration 

Infrastructure Layer coverage 
 

Relegation to technology enabler role. 
Focus on infrastructural investments, network 
operation and capacity management. 

Internet Service Layer coverage More invasive role within the VN.  
Investments in both network infrastructure 
and content management. 
Potential competition NSP-CP/OTT. 

Customer 
Ownership and 

relationship 

Intermediated The flow of the offer from the provider to 
the buyer is not straightforward, or some if 
its activities are external with reference to 
the provider. 
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Increased dependence on: CP/OTT; 
Marketplace Intermediary; Auction 
intermediary. 
Indirect revenue flows. 

Direct Straightforward flow of the offer from the 
provider to the customer. 
More central role in the VN, direct revenues. 
Potential Competition with CP/OTT. 

Interconnection 
Modality 

Transit prevalence Indirect interconnection. 
Lower transaction costs for agreement 
setting. 
Higher risk of opportunistic behaviour in 
traffic management. Need for compensation. 

Peering prevalence 
 
 
 
 
ETICS Community or 
Interconnection Marketplace 
 

Direct interconnection of peers. 
Higher transaction costs for peering 
agreement. 
Higher interconnection efficiency.  
Lower need for compensation. 
 
Existence of a  Set of NSPs that (1) 
implement the ETICS architecture, and (2) 
that are compliant with its rules. 
Creation of a Community of players to 
enable an ASQ interconnection offer, acting 
with a co-opetitive stance (where 
competition and cooperation coexist) among 
one another 

Key partners 

CP/OTT Enablement of the CP/OTT offer. 

ETICS Community Members Creation of a community of actors with 
converging objectives (i.e. consolidation and 
provisioning of an ASQ offer). Co-opetition 
dynamics (that is, players first collaborate to 
create the market and may partner with one 
another for specific projects, but compete 
for acquiring the end customer).  

Community or 
Marketplace  or Auction 
Intermediary (Trusted third 
party) 

Rise of an ETICS Community Orchestrator or 
Intermediation Marketplace Orchestrator, 
possibly external to the cluster or partners 
belonging to the Community or Marketplace, 
responsible for all coordination functions.  

Technology Providers (e.g. 
infrastructure & equipment 
vendors) 

Technology-driven approach (the best 
technologies will lead to the best 
performance, driving value creation) 

 Client-server Basic data delivery model. 
Simpler model. No distribution of intelligence. 

Content-Data 
delivery model 

Cloud Pool of virtualised resources. 
Lower cost of resource management. 
Higher scalability and flexibility. 
Introduction of the Cloud Provider in the VN. 

 Content Delivery Network (CDN) Content distribution/storage/management. 
Improved reliability, throughput, origin server 
load balancing; lower latencies for 
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consumers. 
Introduction of the CDN Provider in the VN. 
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Revenue Model 

Usage-based fee One-shot revenues for connectivity 
consumption and/or content purchasing. 
Higher margins for single transaction. No 
customer lock-in. 

Subscription 
 
 

Flat rate with/without time/traffic/usage/n° 
downloads caps. 
Lower margins for single transaction. 
Customer lock-in and future revenues 
assured. 

Revenue Sharing 
Model 

Present Business sharing (opportunities/risks)  
between NSP-CP/OTT end user. 

Absent Clear separation between NSP and  
NSP-CP/OTT end user businesses. 

 Receiving Party Pays 
 

Traditional charging scheme favouring 
CP/OTT 
Lower incentives to invest for NSPs.  

Traffic Charging 
scheme 

Sender Party Pays Incentives alignment: NSPs to invest in new 
capacity and QoS. CP/OTT to use network 
capacity efficiently and keep traffic on net.  

 Congestion Charging Charging based on network congestion 
caused. 
Coverage of NSPs’ sunk investment + 
marginal cost of capacity. 

Cost Model 

Concentrated Investment Increased independence.  
Increased risk. 

Joint Investment Risk sharing.  
Increased dependence on partnering actors. 

 

These business model taxonomies and their integration with the proposed business model design 

reference framework will provide useful examples to be included in the business model analysis 

refinement (see Section 5). 

In addition to the previously cited academic works, recently the Body of European Regulators for Electronic 

Communications BEREC provides a description of the main players of the interconnection market, by 

characterizing them with specific functionalities such as Content and Application Providers (CAPs), Content 

and Application Users (CAUs), different types of Internet Service Providers (ISPs) and Content Distribution 

Networks (CDNs). 

However, actual players usually perform different combinations of functionalities (e.g. content and 

applications users may at the same time provide content and applications) along the value chain. This 

depends on whether or/ to what degree an operator’s business model implies vertical integration8 along 

the value chain [BEREC12]. 

                                                           
8
 Operators are not the only one implementing vertical integration: some OTTs (e.g. Google) perform both content 

production/aggregation, content delivery and network transport; Akamai provides both content distribution and network 
transport. 
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In a simplified representation (Figure 25), where players perform a single functionality, the interaction 

between them can be expressed as the following: 

 CAPs and CAUs interact as producers and users on the “content and applications market”. 

 ISPs as network providers sell connectivity to CAPs and CAUs. 

 ISPs interact with each other on “wholesale interconnection markets”. 

 CDNs sell their services to CAPs and usually buy wholesale services from ISPs. 

 
FIGURE 25: CATEGORIES OF ELECTRONIC COMMUNICATION SERVICES IN THE VALUE CHAIN [BEREC12] 

Content and Application Providers (CAPs) create and aggregate content (e.g. webpages, movies) and 

applications (e.g. search engines), respectively. CAPs need to buy connectivity in order to make the content 

accessible for the CAUs. A description of CAPs’ core functionalities is provided in Table 25. 

TABLE 25: CAPS’ BUSINESS MODEL  [BEREC12] 

Dimension Description 

Service: core 
functionalities 

The creation and aggregation of content or applications. 

Further functionalities 
(vertical integration) 

Vertical integration depends on the size of the business. As CAPs get bigger, they 
may establish their own hosting capabilities, deploy own network infrastructures or 
provide CDN services. 

Revenues The provision of content and applications can be either for free or paid for by the 
CAU. This payment can occur independently of the network, that is, over the top, 
which reflects the separation of network and application layers on the Internet. 
Monetization can happen at the retail level through direct payments, direct 
subscriptions or e-commerce activities, and at the wholesale level through 
advertising. 

Costs CAPs buy upstream capacity and hosting services from ISPS (NSPs) and/or CDNs in 
order to have highly reliable Internet access. Produce or buy content, buy and 
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operate local content storage (e.g. private datacenter) 

Examples Platforms enabling transactions: Amazon, eBay 

Social platforms: Facebook 

Search engines: Google, Bing 

Newspapers: the Times 

Entertainment services: YouTube, Dailymotion 

Application providers: Skype 

Video on demand: Netflix 

Non commercially driven provision of content via blogs and other Web 2.0 
applications, which can be provided by CAUs 

 

Content and Application Users (CAUs) are both residential (private) users and business users of a 

broadband/Internet access who passively consume content [BEREC12]. CAUs are described in Table 26. 

TABLE 26: CAUS’ BUSINESS MODEL  [BEREC12] 

Dimension Description 

Service: core 
functionalities 

CAUs mainly request downstream traffic volume when consuming free or paid 
content and services/applications from CAPs. The traffic requested can be provided 
by over the top providers or by the CAU’s ISP (NSP).  

Further functionalities 
(vertical integration) 

CAUs and CAPs may overlap in cases where CAUs become providers such as in peer-
to-peer applications, YouTube videos, blogs, etc. 

Revenues CAUs by definition consume services. However, they may generate revenues by 
using their Internet access to act on product or service markets. This happens over 
the top as it is independent from the connectivity functionality provided by ISPs 
(NSPs). 

Costs CAUs buy network access and Internet connectivity from their broadband access 
provider/NSP. These payments cover both upstream and downstream transmission 
of data. Pricing is often on a flat rate basis. Buy and operate private networks to be 
connected to Internet 

Examples Retail CAUs: private households 

Business users: small to large businesses and industry users. 

 

Network Service Providers (ISPs) are operators who sell broadband access (network access) and 

connectivity to the Internet at the retail and wholesale levels. ISPs encompass a variety of players who 

provide connectivity at different stages along the value chain. There are three main kinds of ISPs: “eyeball 

ISPs” that predominantly sell connectivity to residential and business CAUs on the retail broadband and 

Internet access market; ISPs that predominantly provide connectivity to CAPs; and backbone ISPs 

[BEREC12]. “Eyeballs ISPs” are described in Table 27. 
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TABLE 27: EYEBALL ISPS’ BUSINESS MODEL [BEREC12] 

Dimension Description 

Service: core 
functionalities 

Sell connectivity to CAUs. 

Further functionalities 
(vertical integration) 

ISPs provide specialized services over the user’s broadband connection bundled with 
the Internet access. Also, they can provide their own over-the-top content and 
applications. 

Revenues Revenues are generated from the provision of connectivity, which includes the 
transmission of upstream and downstream traffic. Apart from that, other revenues 
may come from specialized services and the provision of connectivity and/or hosting 
to CAPs. 

Costs Eyeball ISPs need to buy upstream capacity via transit and/or peering in order to 
provide their customers with content access from distant CAPs connected to other 
ISPs. Buy and maintain first mile equipment and links. 

 

ISPs focusing on CAPs provide them with connectivity and may also offer services such as hosting, proxy 

serves or DNS (Domain Name System) services. They generate revenues from the connectivity provided to 

the CAPs, but have to pay for upstream capacity via transit or peering. Examples of this type of ISPs are 

Cogent, 1&1 and Strato [BEREC12]. 

Finally, backbone ISPs provide transit service for other ISPs. Generally, they only provide wholesale services 

for third parties (transit and peering). However, they may also expand participation in the value chain and, 

for instance, provide connectivity directly to large users. Examples of backbone providers are Level 3 and 

Global Crossing [BEREC12]. 

Content Delivery Networks (CDNs) serve as aggregators of content usually on behalf of Content and 

Application Providers. They provide them with better performance by caching or replicating content over 

mirrored servers in order to deal with the sudden spike in content requests. CDNs reduce the network’s 

impact on the response time of users’ requests by redirecting them to the nearest caching server. 

Therefore, CAUs’ perceived service quality is increased [BEREC12]. 

By reducing the network’s impact on the overall (end-to-end) quality, CDNs increase the CAU’s perceived 

service quality when, for example, browsing the web or watching videos [BEREC12]. Table 28 explains 

CDNs’ business model. 

TABLE 28: CDNS’ BUSINESS MODEL [BEREC12] 

Dimension Description 

Service: core 
functionalities 

A system of servers, deployed at the edge of the terminating NSPs network, which 
CAPs use to distribute their content.. In some cases, CDNs can own their own 
network and no longer need to buy connectivity from an NSP. CDNs’ servers are 
strategically placed at various locations at the network edges to enable rapid, 
reliable access from any CAU location. CDNs could interfere with the network layer 
of NSPs, affecting NSPs network optimizations, by controlling entry points 
independently from NSPs routing rules,  
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Further functionalities 
(vertical integration) 

CDNs offer value added services such as conditional access, digital rights 
management (DRM), region restricted delivery, among others.  

Revenues Revenues are generated from CAPs, who consume CDNs’ services. Billing often 
occurs on a Mbps basis or per Mb consumed. 

Costs Typical costs include management of local storage servers, for example buying 
hosting capacity, purchase of transit (pure CDNs) or management of their network 
infrastructure (CDNs that also run the network). 

Examples Also operating a network: Limelight 

Network providers and NSPs: Level 3, AT&T 

CAPs: Google, Amazon (CloudFront) 

Equipment and solution vendors who are also positioning: Cisco, Juniper, Alcatel 
Lucent 

 

It is evident that the previous taxonomies of Timmers, Weill and Vitale and Rappa, converge on the four 

major categories provided in [BEREC12]. Particularly the different business models described by those 

authors are mainly enclosed in the CAP category, which represent the highest level of aggregation of the 

plenty of actors offering product or services over the web. 

A possible further aggregation and refinement of the business model framework could hence take place 

from the categories and specifications provided in the BEREC report, as they present a high level of 

aggregation. Particularly an additional aggregation and refinement could be implemented by 

differentiating the possible alternatives resulting from the combination of the business model parameters 

taking into account the relative positioning in the electronic communication services value chain. 

Figure 26 illustrates the process through which, the Business Model previously refined, was related to the 

four categories. As described above, the framework provided in [Del3.2] and [Del3.3], was initially 

associated to the taxonomies from Timmers, Weill and Vitale, and Rappa. This first step allows to identify 

some additional parameters relevant to ETICS, initially not considered. Therefore the refined Business 

Model framework is linked to the BEREC taxonomies, as a final aggregation of the players acting and 

interrelating in the interconnection market. 



 Final Business Models Analysis    

Version 1.0 – 15/01/2013  Page 136 
  

 

FIGURE 26: REFINEMENT PROCESS 

The three macro areas distinguishing the type of players and relationship within the interconnection 

market defined in [BEREC12] are, Content and applications market, Retail broadband and Internet 

connectivity markets and Wholesale interconnection markets. Within these areas each player perform 

different functionalities and activities, build different interactions and relationship with each other, and 

therefore the resulting business models vary considerably or rather, with regard to the framework 

provided, they combine differently the parameters through which shape their own business model. 

Both CAPs and CAUs interact as producers and users on the “content and applications market”, ISPs (NSPs) 

as network providers sell connectivity to CAPs and CAUs through “retail broadband and Internet 

connectivity markets”, and interact with each other on “wholesale interconnection markets”. CDNs sell 

their services to CAPs and usually buy wholesale services from ISPs (NSPs) [BEREC12] 9. 

Analysing the latter taxonomy from a business model perspective, the following tables, namely Table 29, 

Table 30, Table 31 and Table 32, show how players positioned within these business areas could actually 

shape their business parameters in order to perform their activities and create value. Therefore, the value 

range reported in each table is limited to those choices possibly more relevant to each actor. 

 

                                                           
9
 This representation is valid for pure actors only. Usually big players have different roles within the interconnection 

market, and the boundaries between their retail and wholesale activities are not always clearly defined. 
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TABLE 29: BM PARAMETERS RELEVANT TO CAP 

 Content and Application Provider 

 
Business Model 

Parameter 
Value Range (Trade-off) 

 

V
al

u
e 

P
ro

p
o

si
ti

o
n

 

 Basic connectivity CAPs create and aggregate content and 
applications. ASQ goods/services could 
therefore considerably improve their 
product range and value. 

Product/Service Delivered Assured Service Quality (ASQ) 

 Content 

Target Customer 
Content Provider/OTT As for End Users (Business and Private), 

CAP’S/OTT could become potential 
customer for CAPs 

End user 

 Basic connectivity Service differentiation and revenues 
opportunities would lead CAPs to link 
their offer to a ASQ service, increasing 
their efforts to meet customer needs 
(coverage of Content Management 
activities). 

Customer Value Assured Service Quality (ASQ) 

 Content 

Resources & 
Competencies 

Technology-oriented Generally associated to content-
oriented resources and competencies. 
However, opportunities of differentiate 
product offer, and of vertically 
integrate, could shift the choice of this 
parameters to technologies-oriented 
alternatives/partnerships. 

Content-oriented 
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Vertical Integration 
Infrastructure Layer coverage Depending on the level of Vertical 

Integration, CAPs could both play a 
significant role in both layers. 

Internet Service Layer coverage 

Customer Ownership and 
relationship 

Intermediated Even if direct ownership of  and 
relationship are increasingly 
characterizing CAPs strategies and 
competitive advantage over the 
interconnection market, Intermediated 
customer ownership and relationship 
are also considered business model 
parameters alternatives, as revealed by 
previously described taxonomies. 

Direct 

 Transit prevalence Depending on different CAPs 
characteristics, the choice could range 
within the possible alternatives. Some 
variables impacting on the decision on 
interconnection modality are provided 
in the framework provided above, as 
for the ETICS Community or 
Interconnection Marketplace. It could 
seem relevant to note that 60 % of 
Google’s traffic is handled without 
using transit [BEREC12]. 

Interconnection Modality Peering prevalence 

 ETICS Community or 
Interconnection Marketplace 

Key partners 

CP/OTT These key alternatives are influenced 
by several strategic objectives, and are 
also affected by other business model 

ETICS Community Members 

 Community or Marketplace or 
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Auction Intermediary (Trusted 
third party) 

parameters (e.g. value proposition 
parameters, vertical integration). 
However the choice could even enclose 
all these alternatives in a single 
business model. 

Technology Providers (e.g. 
infrastructure & equipment 
vendors) 

 Client-server All of these alternatives are considered 
in CAPs business model. They could 
also coexist in the same framework, 
depending on service differentiation 
choices, size of company, vertical 
integration level. 

Content-Data delivery 
model 

Cloud 

 Content Delivery Network (CDN) 
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Revenue Model 

Usage-based fee Both alternatives considered, and 
disaggregated in a myriad of forms. 
They are strongly related to the value 
proposition parameters (as highlighted 
by taxonomies above provided) and 
market conditions. 

Subscription 

Revenue Sharing Model 

Present Alternatives affected by CAPs structural 
characteristics and business model 
parameters choices, e.g. size, vertical 
integration, key partners. 

Absent 

 Receiving Party Pays Receiving Party Pays is the traditional 
charging scheme favouring CAPs. 
 
CAPs Incentivised to use network 
capacity efficiently and keep traffic on 
net (Sender Party Pays). 

Traffic Charging scheme Sender Party Pays 

 Congestion Charging 

Cost Model 

Concentrated Investment Alternatives affected by CAPs structural 
characteristics and business model 
parameters choices, e.g. size, vertical 
integration, key partners. 

Joint Investment 
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TABLE 30: BM PARAMETERS RELEVANT TO CAU 

 Content and Application User 

 
Business Model 

Parameter 
Value Range (Trade-off) 
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 Basic connectivity Players that pre-dominantly act as 
CAUs may also in certain cases act as 
CAPs and provide content and 
services/applications such as Peer-to-
Peer applications e.g Youtube videos, 
Internet blogs etc. 

Product/Service 
Delivered 

Assured Service Quality (ASQ) 

 Content 

Target Customer 
Content Provider/OTT Main target customers of CAUs are 

other end users, as example above 
could prove. 

End user 

 Basic connectivity  

Customer Value Assured Service Quality (ASQ) 

 Content 

Resources & 
Competencies 

Technology-oriented Almost solely content-oriented 

Content-oriented 
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Vertical Integration 

Infrastructure Layer coverage CAUs and CAPs may overlap in cases 
where CAUs become providers such as 
in peer-to-peer applications. However 
it doesn’t consider the infrastructure 
layer. 

Internet Service Layer coverage 

Customer Ownership 
and relationship 

Intermediated The flow of the offer is Increasingly 
dependent on CAPs ; Marketplace 
Intermediary; Auction intermediary. 
Information flows could directly been 
related. 

Direct 

 Transit prevalence Peering prevalence at OTT level 
 

Interconnection 
Modality 

Peering prevalence 

 ETICS Community or Interconnection 
Marketplace 

Key partners 

CP/OTT CP/OTT could represent the main 
partners of CAU, however alternatives 
choices are considered at different 
levels of relationship. 

ETICS Community Members 

 

Community or Marketplace or 
Auction Intermediary (Trusted third 
party) 

Technology Providers (e.g. 
infrastructure & equipment 
vendors) 

 Client-server CAUs are beneficiaries of content at 
the three possible alternatives levels, 
and provide their own content, mainly 
through a client-server model and 
over the cloud 

Content-Data delivery 
model 

Cloud 

 Content Delivery Network (CDN) 



 Final Business Models Analysis    

Version 1.0 – 15/01/2013  Page 140 
  

Fi
n

.C
o

n
fi

gu
ra

ti
o

n
 

Revenue Model 

Usage-based fee CAUs by definition consume services, 
however, they may generate revenues 
by using their Internet access to act on 
product or service markets. This 
happens over the top and could take 
both the forms of Usage-based fee 
and  
Subscription, with a prevalence of the 
first alternative 

Subscription 

Revenue Sharing Model 
Present Revenues shares could be shared with 

CAPs ( Usage of third party platforms, 
brokerage commissions etc) 

Absent 

 Receiving Party Pays  

Traffic Charging 
scheme 

Sender Party Pays 

 Congestion Charging  

Cost Model 
Concentrated Investment  

Joint Investment  

 

TABLE 31: BM PARAMETERS RELEVANT TO NSP 

 Network Service Provider  

 
Business Model 

Parameter 
Value Range (Trade-off) 
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 Basic connectivity NSPs sell connectivity to CAU, provide 
CAPs with connectivity and may also 
offer services such as hosting, proxy 
serves or DNS (Domain Name System) 
services. 
ASQ could lead NSP to higher potential 
margins from connectivity and 
leverage on service differentiation 
Also, they can provide their own over-
the-top content and applications. 

Product/Service 
Delivered 

Assured Service Quality (ASQ) 

 Content 

Target Customer 
Content Provider/OTT Both are targeted customer, with 

substantial different consequence on 
traffic scheme, revenue models etc. 

End user 

 Basic connectivity Assured Service Quality (ASQ) offer 
towards end users or OTTs/CAPs, so as 
to gain share of the overall market 
value implicates higher expenses for 
meeting customer requirements, but 
higher potential margins from 
connectivity and service 
differentiation 

Customer Value Assured Service Quality (ASQ) 

 Content 

Resources & 
Competencies 

Technology-oriented Resources and competencies are 
mainly technology-oriented, even 
though, vertical integration could 
result in increasing need of content-
oriented resources and competencies 

Content-oriented 
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Vertical Integration Infrastructure Layer coverage NSPs provide specialized services over 
the user’s broadband connection 
bundled (Infrastructure Layer) with 
the Internet access. Also, they can 
provide their own over-the-top 
(Internet Service Layer) content and 
applications. 

Internet Service Layer coverage 

Customer Ownership 
and relationship 

Intermediated In order to avoid gradually losing a 
central position in the value network, 
Carriers should also strive to maintain 
direct customer ownership and cover 
the Internet value added services 
layer[Ghezzi12]. 

Direct 

 Transit prevalence Interconnection modality choices 
depend on business models 
parameters Target Customer, Vertical 
Integration, and revenue and cost 
models. 

Interconnection 
Modality 

Peering prevalence 

 ETICS Community or Interconnection 
Marketplace 

Key partners 

CP/OTT According to the value proposition, 
and the Value network business model 
parameters, the key partners are 
chosen. They could coexist all in the 
same business model framework, 
through different level of agreements. 

ETICS Community Members 

Community or Marketplace or 
Auction Intermediary (Trusted third 
party) 

Technology Providers (e.g. 
infrastructure & equipment 
vendors) 

 Client-server The simpler model adopted is the 
client-server model, however increase 
competition in the overall 
interconnection market, lead NSP to 
move to CDN solution, to try to gain 
market share position 

Content-Data delivery 
model 

Cloud 

 Content Delivery Network (CDN) 
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Revenue Model 

Usage-based fee These variables are strongly influenced 
on the targeted customer, and the 
product service delivered. Both 
models are largely adopted, also as 
differentiated service. 

Subscription 

Revenue Sharing Model 

Present Both alternatives are considered, 
enabled by the presence of a key 
partner, as defined by the alternatives 
abovementioned. They could 
represent business sharing 
opportunities 

Absent 

 Receiving Party Pays The two prevalent traffic margin 
schemes for NSP are, Sender Party 
Pays 
Congestion Charging. They could be 
influenced by possible partnership 
adoption, as presented above 

Traffic Charging 
scheme 

Sender Party Pays 

 Congestion Charging 

Cost Model 
Concentrated Investment Both alternatives are considered, 
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Joint Investment enabled by the presence of a key 
partner, as defined by the alternatives 
abovementioned. They could 
represent risk sharing opportunities. 

 

TABLE 32: BM PARAMETERS RELEVANT TO CDN 

 Content Delivery Network 

 
Business Model 

Parameter 
Value Range (Trade-off) 
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 Basic connectivity CDNs serve as aggregators of content 
usually on behalf of Content and 
Application Providers. They provide 
CAP with better performance by 
caching or replicating content over 
mirrored servers in order to deal with 
the sudden spike in content requests. 
A system of servers, deployed at the 
edge of the terminating NSPs network, 
which CAPs use to distribute their 
content. CDNs do not interfere with 
the network layer of NSPs as they 
operate on top of that. In some cases, 
CDNs can own their own network and 
no longer need to buy connectivity 
from an NSP. 

Product/Service 
Delivered 

Assured Service Quality (ASQ) 

 Content 

Target Customer 
Content Provider/OTT Both alternatives are targeted 

customers. 
End user 

 Basic connectivity CDNs reduce the network’s impact on 
the response time of users’ requests 
by redirecting them to the nearest 
caching server. Therefore, CAUs’ 
perceived service quality is increased. 
By reducing the network’s impact on 
the overall (end-to-end) quality, CDNs 
increase the CAU’s perceived service 
quality when browsing the web or 
watching video.  

Customer Value Assured Service Quality (ASQ) 

 Content 

Resources & 
Competencies 

Technology-oriented They are both Technology-oriented 
Content-oriented, as essential 
condition to create value for their 
customer 

Content-oriented 
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Vertical Integration 

Infrastructure Layer coverage Even if they play also a structural role 
and node as for NSP, they mainly 
operate within the internet Service 
Layer. 

Internet Service Layer coverage 

Customer Ownership 
and relationship 

Intermediated They have indirect revenues flows, as 
they are generated from CAPs, who 
consume CDNs’ services.  

Direct 

 Transit prevalence Interconnection modality depends on 
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Interconnection 
Modality 

Peering prevalence the direction and partner involved in 
the connection, NSPs or CAPs.  

 ETICS Community or Interconnection 
Marketplace 

Key partners 

CP/OTT The traditional partners of CDN are 
CAP, as they participate together into 
the delivery of a product finally 
directed to CAU 

ETICS Community Members 

Community or Marketplace or 
Auction Intermediary (Trusted third 
party) 

Technology Providers (e.g. 
infrastructure & equipment vendors) 

 Client-server Content 
distribution/storage/management. 
Improved reliability, throughput, 
origin server load balancing; lower 
latencies for consumers. 

Content-Data delivery 
model 

Cloud 

 Content Delivery Network (CDN) 

Fi
n

an
ci

al
  C

o
n

fi
gu

ra
ti

o
n

 

Revenue Model 
Usage-based fee Billing often occurs on a Mbps basis or 

per Mb consumed. 
Subscription 

Revenue Sharing Model 

Present Both alternative are considered, 
enabled by the presence of a key 
partner, mainly CAP. They could 
represent business sharing 
opportunities 

Absent 

 Receiving Party Pays  

Traffic Charging 
scheme 

Sender Party Pays 

 Congestion Charging 

Cost Model 

Concentrated Investment Both alternative are considered, 
enabled by the presence of a key 
partner, mainly CAP. They could 
represent risk sharing opportunities. 

Joint Investment 

11.1.2. ACTORS AND ROLES 

In deliverable [Del3.2] a list of today’s internet marketplace stakeholders was provided; they are divided 

according to the type of service they provide or consume, namely Infrastructure Layer and Internet Service 

Layer. Figure 27 depicts this classification.  
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FIGURE 27: SERVICE PROVIDER MODEL, LAYER AND STAKEHOLDERS IN THE INTERNET MARKETPLACE [M3102] 

The infrastructure layer consists of all those providers that provide service to stakeholders of the Internet 

service layer, but are not directly involved in the service provision between the stakeholders in the Internet 

service layer. The service provided may or may not use the Internet. The stakeholders that belong to the 

Infrastructure layer are: 

 Network Component Provider: A stakeholder in the network component provider focus on the 

provision of the hardware and middleware network equipment, systems and platforms, so as to 

ensure both network infrastructure operations and end-user services management and delivery. 

 Financial Service Provider: A financial service provider provides a service for completing the money 

transfer. An example for such a stakeholder is a credit card company. 

 Billing Service Provider: This stakeholder’s role is to provide billing services to stakeholders who 

outsource their billing of customers 

On the other hand, the Internet Service Layer comprises stakeholders that provide and consume Internet 

services. An Internet Service is defined as a service that can be provided on the Internet. At this level, the 

Internet service can be a network service (e.g. IP service) as well as an information service (e.g. stock 

market quotes). The stakeholders at the Internet Service Layer can be grouped into three classes: 

Connectivity Provider, Information Provider, and End-User. 

 Connectivity Provider: A connectivity provider is a stakeholder who provides the means to forward 

IP data packets on its network. A connectivity provider can be an access provider, a transit 

provider, a backbone provider, a data center provider, and an end-user network provider. 

 Information Provider: The stakeholder in this role provides services on top of the network services 

provided by the connectivity provider. An information provider processes and supplies information 

to consumers. Application service providers, content providers, Internet retailer, communication 

service providers, or market place provider belong to this class of service provider. 

 End-User: In contrast to the definition of a consumer, an end-user is a consumer who does not 

resell a service, which it consumes. A device or application can also consume the service on behalf 

of the end-user. 
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Table 33 resumes the classification, as it was provided in [Del3.2]. 

TABLE 33: CURRENT STAKEHOLDERS IN INTERNET MARKETPLACE [DEL3.2] 

 
 

Moreover, disaggregating the main categories identified within the internet service layer, the following 

actors, previously mentioned, are recognised. 

The connectivity providers manage networks and computers. These providers can be classified according 

to the functionality of the network within the Internet. Therefore, we can distinguish four types of 

connectivity provider: 

 Access Provider: an access provider covers the “last mile” between the end user and the backbone 

provider by utilizing copper lines, fiber lines or radio technologies. It can be fixed or mobile. 

 Transit Provider: connects Access Provider to Backbone Provider. 

 Backbone Provider: connects access networks to its high capacity network (e.g. Level3). 

 Data Center: provides highly reliable and available servers and high-speed connectivity to 

backbone providers (e.g. Akamai, cloud providers). 

 End-user Network Provider: either an end-user itself, or a corporation, responsible for managing 

the network (e.g. single PC or LAN). 

Information providers, in turn, are classified according to the type of application services they deliver: 

 Application Service Provider: leases software applications use (e.g. web hosting, cloud services 

such as SaaS and GaaS). 

 Content Provider: collects, organizes and presents information (e.g. CNN). 

 Internet Retailer: sells products over the Internet (e.g. Amazon.com). 
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 Communication Service Provider: offers services like Internet telephony, e-mail and fax (e.g. Skype, 

AOL). 

 Marketplace Provider: provides environment where services are exchanged. 

A different, but also partly overlapping, representation of the Internet Value Network divides the actors in 

three major groups: Users, Communications Service Providers and Suppliers [Afuah03]. In Figure 28 

stakeholders within these categories are identified, and interactions among them are disclosed. 

 
FIGURE 28: VALUE NETWORK SEGMENTS [AFUAH03] 

Users are the companies that use the Internet intensively as their core businesses and are divided into five 

segments: 

 E-commerce - companies that sell goods through online channels. 

 Content aggregators - media companies and content providers, which gather content from 

multiple sources and display that content on their websites. 

 Market makers - neutral intermediaries that run electronic markets. 

 Brokers/agents - facilitate transactions for buyers or sellers (intermediary). Brokerages (buyers and 

sellers of securities), banks and travel agencies are examples of brokers/agents. 

 Service providers - furnish all other Internet-based services, which include support services such as 

consulting, outsourcing, website design, electronic data interchange, firewalls, data storage 

backups and any other service beyond communications services. 
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Communications Service Providers provide services to each other, to the users and to consumers. They 

encompass: 

 Backbone Service Providers - control large-bandwidth lines, which are the backbone of the Internet 

infrastructure. 

 NSPs/Online Service Providers (OSPs) - provide the hardware (servers, switches) and software 

needed for consumers to gain access to the Internet. If they also offer some form of content to 

subscribers, they are called OSPs. 

 Last mile providers - telecommunications or cable companies, which provides the physical 

connection between the POP and the end user (“last mile” connection). 

Finally, suppliers typically provide upstream products or services to users and communications service 

providers and can be classified as: 

 Content Creators - develop news and entertainment-oriented content in various forms (text, music, 

video, games and graphics). 

 Software Suppliers - provide software products, such as word processing or spreadsheet 

applications, operating systems, printer drivers, databases, electronic commerce software, and so 

on. 

 Hardware Suppliers - include communications equipment (routers and other digital switches) 

manufacturers, computer equipment (client and server hardware) manufacturers and hardware 

component (processors, semiconductor chips and disk drives) manufacturers. 

The categories abovementioned depict a slightly different classification from the previously described, 

presented in [Del3.2]. However this classification represents a good example of how different solutions 

could be drawn starting from alternative Value Network models. Moreover, the overlap between the 

stakeholders defined in the two distinct models considered is straightforwardly apparent, and particularly 

in [Afuah03], Last Mile category is enclose in the [Del3.2] Access Providers, NSPs/OSP are could be included 

in End-User Network Provider category as well as in Access Providers. Suppliers and Users groups’ actors, 

could be separately traced to the [Del3.2] Information Provider with the exception of Software and 

Hardware Providers, which encompasses actors of the infrastructure layer such as device manufacturer. 

Moreover, in order to harmonize the list of key actors with the business model refinement carried out in 

the previous section, a further representation is provided: the classification described in [BEREC12], 

depicted as Table 34. This provides a description of the main players of the interconnection market, by 

characterizing them with specific functionalities such as Content and Application Providers (CAPs), Content 

and Application Users (CAUs), different types of Internet Service Providers (ISPs/NSPs) and Content 

Distribution Networks (CDNs). 
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The [BEREC12] classification represents a higher level of aggregation of stakeholders operating within the 

Internet Service Layer, than those provided before. Particularly this configuration encompasses the actors 

defined in [Del3.2], by characterizing them with specific functionalities and adding Content Distribution 

Network as top level stakeholder. This latter actor was included in [Del3.2] as “Application Provider/Data 

Center” role.  

As a result of a more in depth analysis, Table 35 shows how the [BEREC12] key actors are related to the 

ones of [Del3.2] and [Afuah03], and how they could be integrated to refine the picture of the Value 

Network provided in previous deliverables, which will be further analysed in the subsequent paragraphs.  

The list of new Key Stakeholders is provided, as they are considered the standpoint from which the Value 

Network analysis and refinement should start. 

As a result of such analysis, actors related to specific activities have been aggregated to other higher-level 

roles. Particularly, all the categories enclosed in the Information Layer are traced to the Content 

Application Layer, as they cover, at different level, the same core functionality. 

 

 

 

 

 

TABLE 34: [BEREC12] CURRENT STAKEHOLDERS IN INTERNET MARKETPLACE 
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TABLE 35: ETICS KEY STAKEHOLDERS 

 Key 

Stakeholders 
Aggregated Stakeholders  

Content 

Application 

Provider (CAP) 

Application Service 

Provider In
fo

rm
atio

n
 P

ro
vid

er 

All the categories described within the Information Layer 

[Del3.2] are enclosed in the Content Application Providers. 

With regard to the [Afuah03] Value Network, CAPs 

encompasses also the User category and Content Creators 

Content Provider 

Internet Retailer 

Communication Service 

Provider 

Marketplace Provider 

Content 

Distribution 

Network (CDN) 

Data Center 

C
o

n
n

ectivity P
ro

vid
er 

The decision to present Content Distribution Network as a top 

level stakeholder underlies the growing importance of its role 

within the internet value network, and particularly its 

coordination function. 

Network 

Service 

Provider (NSP) 

Access Provider Network Service Provider includes all stakeholders described 

within the Connectivity Provide category, with the exception of 

Data Center, which was aggregated to the Content Distribution 

Network. 

To this stakeholder group, also belong the Communication 

Service Provider and Supplier Categories, with the exception of 

Content Creator. 

Transit Provider 

Backbone Provider 

End-user Network 

Provider 

Infrastructure 

Service 

Providers 

Network Component 

Provider 

In
frastru

ctu
re Layer 

However the strong interconnection existing between the 

infrastructure layer and the Internet Service Layer shall be 

taken into account, so as to spot all the business and 

technology opportunities/threats residing in the undercurrent 

layers (e.g. network infrastructure influencing network 

services, end-user service layer, influenced by 

performance/QoS control and agreements settled). 

Financial Service 

Provider 

Billing Service Provider 

Content 

Application 

User (CAU) 

Private End-User 

En
d

-U
ser 

The term Content Application User refers both to residential 

(private) users and business users of a broadband/Internet 

access. Business End-User 

Community or 

Marketplace 

Intermediary 

(Trusted third 

party) 

- 

The Community or Marketplace Intermediary considers the 

rise of several potential coordination functions with roles of 

matching between interconnection demand and offer, 

brokering and advertising of interconnection agreements, QoS 

and QoE Management, Service Level Agreement definition, 

monitoring and enforcing. 

However this is an atypical key stakeholder, considering that its 
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actual form, even if it not specifically defined so far, it seems to 

be an aggregation of several stakeholders. 

 

Table 36, taking into account this process, presents in the first column the new aggregated stakeholder 

categories (Key-Stakeholders); in the second column, for each new stakeholder, the list of old stakeholders 

aggregated in it (Aggregated Stakeholders); in the third column, those old stakeholders which are related 

to the new one but are basically deleted as not so significant (“Downgraded” Stakeholders). 

The resulting new Key Player, will be considered while refining the Value Network structure as they are the 

ultimate actors populating the ETICS’s VN framework. 

TABLE 36: KEY STAKEHOLDERS AGGREGATION PROCESS 

Key Stakeholders Aggregated-Stakeholders “Downgraded” Stakeholders 

Content Application Provider (CAP) Application Service Provider Device Manufacturer 

Content Provider  

Internet Retailer  

Communication Service Provider  

Marketplace Provider  

Content Distribution Network (CDN) Data Center  

Network Service Provider (NSP) Access Provider Network Component Provider 

Transit Provider Financial Service Provider 

Backbone Provider Billing Service Provider 

End-user Network Provider  

Content Application User (CAU) Private End-User  

Business End-User  

Community or Marketplace 

Intermediary (Trusted third party) 
 

 

11.1.3. VALUE NETWORK REFINEMENT  

In many industries, including the Internet market, products and services are virtual goods where the chain 

of activities is not any more characterized by a physical dimension. For this reason, the key element of a 

model meant to capture the drivers of value creation cannot be the mere position held by a firm within the 

value system, but shall be replaced by the concept of “interdependencies” the whole network of 

relationships is built on [Huemer06]. Moreover, those interdependencies are often non-linear, and can be 
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structured on several levels or layers: the sequence of activities constituting the value creation process is 

essentially multidirectional – horizontal, vertical, diagonal, retroactive, parallel, simultaneous [Pil06]. 

All the previous types of durable and strategically significant interdependencies are embraced by the so 

called “Value Network” model, which extends the value chain model by stressing the concept of network 

of relationships a firm builds within its boundaries, in terms of transversal processes, and outside its 

perimeter, and therefore claiming that value is created through inter-organizational streams of activities. 

An initial Value Network’s general structure was defined in [Del3.2], identifying five layers, which in turn  

can be broken down in several core activities (see [Del3.2]  Section 2.3.1 pg. 19). 

In [Del3.3] a second phase of the empirical analysis has been focused on a refinement of the concept of 

“Value Network archetypisation” started in [Del3.2], resting on the definition of a general Value Network 

for the Interconnection market, listing all the key activities to be performed. The stated results are 

refinements of the recommendations provided in [Del3.2]. 

Concerning Value Network activity mapping, in [Del3.3] resting on the definition of a general Value 

Network for the Interconnection market, three different kinds of activities were identified, illustrated in 

Table 37. 

TABLE 37: TYPE OF ACTIVITY 

ACTIVITY TYPE SYMBOL 

1. Interconnection activities, related to the process of direct (e.g. peering) or 

indirect (e.g. transit) interconnection as such;  

2. Intermediation, brokering or coordination activities, related to managerial or 

intermediary nodes;  

3. Operational activities.  
 

And with reference to the ETICS stakeholder scheme [Del3.2] [Del3.3], the proposed Value Network 

configurations were shaped on two layers: 

1. Infrastructure Layer, whose activities which provide supplementary services but do not necessarily 

participate to business transactions at the internet service layer; 

2. Internet Service Layer (NSP), on top of the previous layer, whose activities are related to the 

provisioning and consumption of Internet services. 

As a whole, the resulting general interconnection Value Network encompasses 35 activities, as shown in 

Figure 29. The figure also shows how the different macro-areas of activities can interconnect with one 

another. 
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FIGURE 29: THE GENERAL INTERCONNECTION VALUE NETWORK 

Figure 29 also shows how the different macro-areas of activities can interconnect with one another. 

On the basis of such general Value Network model, a set of 4 noteworthy feasible VN configurations were 

hence proposed. These four configurations were obtained through a different combination of activities 

(see [Del3.3] Section 8.1), and picture both existing (VN1 and VN2) and feasible (VN3 and VN4) alternatives 

for structuring the Interconnection Value Network. 

With regard to the analysis carried out in previous deliverables, in order to refine the detailed Value 

Network proposed in [Del3.3], the main results of previous paragraphs’ analyses are related and coupled 

with the abovementioned Value Network. 

Particularly, a first step consists of associating the Key-Stakeholders resulting from the section 4.4 analyses, 

with the already proposed structure. Figure 30 depicts this phase. 
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FIGURE 30: VN AND KEY STAKEHOLDERS ASSOCIATION 

As it rapidly appears, the association results in a visible overlap, which is depicted in Table 38. 

TABLE 38: KEY STAKEHOLDERS SYMBOLS 

Key-Stakeholder Association Colours 

Content Application Provider 
 

Content Application User 
 

Content Distribution Network 
 

Network Service Provider 
 

Community or Marketplace Intermediary (Trusted third party) 
 

 

With regard to the Device Service Layer, the activities within the white boxes on the top of the figure are 

usually performed by other stakeholders, namely device manufacturers, that focus on the manufacturing 

of devices employed by end-users to get access to end-user Services. However some noteworthy cases of 

downstream integration towards the direct selling of end-user services are emerging (see for example PCs 
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and mobile devices manufacturer Apple with its iTunes Application Store, mobile devices manufacturer 

Nokia with its Ovi Store). 

Though the first step seems to disclose a high level of integration between the VN and the results of the 

previous sections, a further phase is fulfilled in order to provide a final refinement of the Value Network 

Structure, which take into account the suggestions of the BM analysis and the several alternative VN model 

described in previous paragraph. Figure 31 depicts the outcome of this additional step, and represents a 

slightly refinement of the VN proposed in [Del3.3]. 

 

FIGURE 31: REFINED VN STRUCTURE 

As stated in subsection 4.3, the new VN configuration should focus on the Internet Service Layer, omitting 

the Infrastructure Layer as well as the Device Service Layer. However they should be taken into account 

while analysing all the business and technology opportunities/threats underlying the interconnection 

existing between the infrastructure layer and the Internet Service Layer. 

The relationship between the Application Service Provisioning, CDN Provisioning and Cloud Provisioning is 

emphasize by sequentially connecting one another, as Content Application Providers are interested in 

having highly reliable Internet access and have an incentive to minimize their expenses, they buy upstream 

capacity and hosting services from NSPs and/or CDNs [BEREC12]. On the other hand CDNs generate 

revenues from CAPs for whom they provide services. Services are often billed on a Mbps basis [Rayburn11] 

or per Mb consumed but other approaches like billing on a per-click basis also apply. Value added services 

(e.g. Digital Rights Management, regional restricted delivery) may in some cases generate more than half 

of CDN’s revenues [BEREC12]. 

Finally, also the interconnections with the Marketplace Creation activity are emphasize, by directly 

associating the Key-Stakeholders CAP, CDN and NSP through the connection of their activities and 

functionality, that are respectively: Application Service Provisioning, Content Distribution Network 

Provisioning and Backbone Interconnection Provisioning. 
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12. APPENDIX D: PRICING AND CHARGING PROPOSALS 

WITH POTENTIAL 

This Appendix addresses the pricing and charging mechanisms that could be supported by the ETICS 

business models in different roll out phases and under different community types. We begin this Appendix 

by providing a brief overview of common charging mechanisms in 12.1. Then, in subsection 12.2 we define 

the layers of charging, namely the bulk-data layer and the per-flow layer, thus providing a “map” for 

classifying the concrete proposals that follow, i.e. identifying which mechanisms make sense for what and 

where. Subsection 12.3 addresses congestion charging while subsection 12.4 focuses on the bulk-data layer 

and complements the Sending Party Network Pays charging principle already introduced in previous 

deliverables with a destination based pricing scheme. These schemes are applicable to all ETICS community 

types. Subsection 12.5 focuses on the per-flow layer that is suitable for the Alliance community type. 

12.1. COMMON CHARGING MECHANISMS 

Charging mechanisms commonly adopted by ISPs today in the Internet access retail market are either flat-

fee, with periodic charges for a speed tier, independent of usage, or usage-based pricing e.g. with volume 

caps, or sometimes a combination of these two models. Both models are normally independent of QoS. 

Flat-fee pricing offers advantages for both for the ISP and the end-user as it provides predictable revenues 

for the ISP and costs for the end-users. In general, end-users have strong preference for predictable fees 

[Od01] and are prepared to pay a considerable premium for this [Varian01]. The main drawback with flat-

fee pricing is that it does not motivate users to limit usage at times of congestion. The distribution of scarce 

network resources will therefore be determined by competition between network protocols, controlled by 

the content and service providers in general. Flat-fee pricing furthermore does not allocate marginal 

revenue incentives to the ISP when usage grows. The only up-sale opportunity will be to a higher speed 

tier, and this may require large investments in infrastructure. 

To overcome these limitations without engaging in the less preferred general volume capping, ISPs have 

experimented with various alternatives. Some have e.g. applied deep packet inspection to determine the 

nature of different traffic flows and applied this to limit flow rates in general or in combination with more 

specific volume or time limitations. This puts the ISP policies in control of resource allocation that should 

ideally be done by the market. 

At the wholesale level, charging operates on aggregate usage from multiple retail users. It can depend on 

different metrics such as 

 Provisioned link capacity or bandwidth (maximum number of bits per second) 

 Consumed data volume over the billing period (in total number of bytes, or average bits per 
second) 

 95th percentile of 5 minutes traffic (in bits per second)  

 Geographical scope of network connectivity (e.g. continents) 
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 External interconnection capacity with third-party networks 

 Specific charging events, e.g. observed in user session signalling 

A drawback with a simple volume-based charging is that it does not account for the constantly varying 

nature of network utilisation and possible variation in congestion and QoS levels. ISPs are not encouraged 

to incentivise their end-users to use external network resource sensibly. The 95th percentile peak-demand 

method and time-of-day bandwidth-pricing are alternative pricing regimes that give carriers (and 

potentially in turn their customers) incentives to smooth out their traffic and hence reduce peak-time 

network usage and congestion. 

12.2. CHARGING LAYERS AND CLEARING FUNCTIONS 

Carriers aiming to support QoS-aware services over interconnection links need to overcome two main 

obstacles: service coordination and business coordination [Br05b]. Service coordination involves ensuring 

technical capabilities to fulfil requests with the required QoS characteristics. Business coordination, on the 

other hand, involves the identification of sustainable business models which for example enable 

value/revenue and cost apportionment among the stakeholders. From a QoS-support perspective, service 

coordination may be interpreted as spanning across two main control layers: bulk- data and flows. The 

bulk-data layer includes functions such as rate policing and path characterisation while the higher per-flow 

layer encompasses functions such as rate control and admission control (see Figure 32 and [Br05b] for 

greater details on these functions). 

 

FIGURE 32: QOS CONTROL LAYERS [BR05B] 

These two service coordination layers can translate directly into two main layers of charging to be dealt by 

carriers’ business coordination.  

To the bulk-data layer there can correspond two charging layers:  

1. capacity charging independent of usage, and  

2. capacity charging dependent on usage;  

and at the per-flow layer there corresponds  

      3.   per-session charging.  

The per-session charging, in conjunction with suitably devised clearing functions, can support mechanisms 

for sharing value-based revenues across edge networks with intervening networks. A session could be 

initiated by a data sender, receiver, both or some third party. A clearing function would then receive 

payment by the session initiator and also have relationships with intervening ISPs and carriers to re-

apportion the associated revenues. 

In Figure 33 and Figure 34 we show two possible models in which such a clearing function could operate: 

with an edge-to-edge clearing model (Figure 33) and under a Sending-Party-Network-Pays model (Figure 

34).  
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FIGURE 33: EXAMPLES OF EDGE-TO-EDGE CLEARING FUNCTION FOR DUPLEX FLOWS [BR05B] 

 

FIGURE 34: EXAMPLES OF CLEARING FUNCTION FOR DUPLEX FLOWS WITH A SPNP MODEL [BR05B] 

The clearing function would have direct relations with session initiators, e.g. end-users, and could be a 

function operated by the existing ISPs or by new businesses. The coexistence of multiple clearing functions 

has also been envisaged [Bri99] and in practice the selection of the appropriate clearing function could be 

for example Web-based or implemented via a DNS-based directory service. 

12.3. CONGESTION POLICING AND CHARGING  

12.3.1.  CONGESTION POLICING 

A form of usage-based pricing that could be attractive to ETICS’ carriers is congestion pricing, as this allows 

reflecting simultaneously charges for usage and QoS. The majority of mechanisms to support QoS-

dependent services rely on specific router functions to limit delay, jitter, and loss. Strong-QoS guarantees 

can be given to a carrier network if it is willing to be constrained to a point-to-point path (pipe model). 

However, often customers wish to spread traffic to multiple destinations (hose model), in which case, any 

assurances depend on the instantaneous traffic load and therefore it is prone to QoS failures. For traffic 

with strict QoS requirements, for example real-time interactive applications which require low delay and 

predictable jitter, statistical guarantees within a hose model may not be adequate. However, for services 

which only require low loss, and in general can tolerate statistical rather than strict QoS guarantees, a 
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promising approach relies on exposing networks’ congestion and at carriers’ inter-connection boundaries 

uses this for QoS-policing functions and bulk-data layer charging purposes.  

For interconnect services with strict performance assurances, Diffserv would normally be used in the 'pipe' 

model where rate policers constrain traffic separately for each destination, and sufficient capacity is 

provided at each network node for the sum of all the peak contracted rates for paths crossing that node. 

Diffserv edge policers would have the role of limiting traffic generally in case it caused congestion as well 

as metering for charging purposes. As an alternative, the congestion exposure and policing approach can 

be used to give performance assurances across a meshed network (hose model), without having to divide a 

network up into pipes.  If an unexpected distribution of traffic from all sources focuses on a congestion 

hot-spot, it will increase the congestion-bit-rate seen by the policers of all sources contributing to the hot-

spot.  Congestion policers then focus on these sources, which in turn limits the severity of the hot-spot. 

Therefore, congestion policing would allow capacity to be provisioned for the average case, not for the 

near-worst case when many unlikely cases coincide.  Also congestion policers would have the function of 

metering congestion and allow congestion-based charging among carriers at the bulk-data layer.  

Examples of interconnect services whose QoS we envisage could be mediated among carriers via 

congestion policing and settled via congestion charging are: 

 Streaming video content-delivery: as this can tolerate moderately high delays, but it needs to 

maintain a high enough data rate.  

 Data Centre-based services: specifically services over interconnected data centers across multiple-

carrier networks. In recent years, an increasing number of companies have offered hosting of 

virtual machines on their data centre infrastructure - so-called infrastructure as a service (IaaS), 

often with associated QoS guarantees. Data centre infrastructure providers can deploy congestion 

policing at ingress nodes to the data centre. These policers have sufficient information to limit the 

amount of congestion any tenant can cause anywhere in the data centre, hence support 

performance guarantees across the multi-carrier networks, and this amount of congestion can also 

be used as the basis for congestion-based charging [BR12]. 

12.3.2. NETWORK CONGESTION 

Network congestion, is formally defined in [RFC6077] as “a state or condition that occurs when network 

resources are overloaded, resulting in impairments for network users as objectively measured by the 

probability of loss and/or delay". This occurs when demand exceeds capacity and services’ QoS can be 

compromised. The congestion impairment caused by a flow/service can be inferred with different 

techniques. It can be inferred by the packet losses it generates; however loss is not only caused by 

congestion but may be due to transmission errors. Alternatively, network congestion can be explicitly 

signalled by means of ECN-marks in packets [Ram01] and congestion impairments caused by a flow/service 

can be interpreted as the aggregate ECN-marked data. The advantage of exposing congestion is that end-

users would be able to prioritise their usage and from a network’s perspective, ultimately this would drive 

a shift of consumption away from peak-usage times. In the retail market, in practise this would allow a 

move from volume allowance to congestion allowance, while maintaining flat-fee pricing. Analogously, at 

inter-connection boundaries, carriers would be able to infer upstream congestion by simply bulk-

monitoring incoming aggregate rates and ECN marking. This would remove the need for bandwidth brokers 
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to establish QoS sessions and circumvent the need for highly demanding per flow/session monitoring and 

accounting of traffic at inter-connection points and could support charging of assured quality services with 

soft-QoS requirements.  

As mentioned earlier, aggregate ECN marks give indication of congestion already experienced upstream 

along a path, not congestion expected downstream. This only allows providers to ascertain whether their 

upstream providers have kept their obligations to support given QoS guarantees, not their downstream 

networks. This could be achieved for example by means of an extension of ECN protocol and its exposure 

at the OSI IP layer, to indicate both congestion experienced upstream as well as congestion expected 

downstream [BR11]. 

Current mechanisms exist in the internet that allow congestion control within a single network’s boundary, 

however without exposing congestion at internet-work, only end-hosts have complete view of congestion 

information end-to-end. ConEx [BR11] allows this information to be visible to everyone on the path and 

thus allows operators to make better-informed decisions about controlling traffic. This could support 

different types of carriers’ bilateral cascading agreements. The sender network exposes expected 

congestion at the network layer and in the case of Sender-Party Pays with bilateral cascading agreements a 

network could pay their downstream network based on the congestion it expects to cause, measured in 

terms of congestion volume. Congestion volume is defined as the volume of bytes dropped or marked in a 

given period of time.  As an example of congestion-volume, at a single user level, if a user sent a 1GB of a 

file while the loss-probability is a constant at 0.2% then her congestion-volume is 1GB x 0.2% = 2MB. This 

can be measured by the total volume that is discarded or ECN marked. This can be used for example for 

the per-flow layer charging mentioned earlier. Similar arguments apply at inter-connection points where 

carriers can measure congestion-volume by for example relying on similar techniques employed for volume 

accounting.  Here congestion policers, which would function similarly to rate policers, could be used at as 

border monitors at inter-connection points to form a congestion accounting system. This can be used for 

bulk-data layer charging mentioned earlier. A possible option would be that the per-unit charge of 

congestion would be specified in an interconnection agreement; such charge would most likely be 

transparent to users/networks. These may have contractual allowance to cause congestion, and would see 

performance deterioration only when such allowance is exhausted. Alternatively carriers could use 

congestion impairment to infer internally traffic marginal costs and set tariffs in such a way to recover their 

sunk cost plus a mark-up that accounts for the marginal costs of congestion.  

As discussed in the earlier deliverable [Del3.2], a common criticism of congestion charging is that, with a 

Sender-Network-Pay model, it would not give network providers incentives to upgrade their network and 

hence increase congestion. However as argued in [Varian10] in a competitive market this would result in 

providers suffering loss of business from customers (end-users or other providers) and ultimately opting 

for less congested providers.  

An alternative way to solve congestion issues, using current technology only, could be to agree on more 

aligned business incentives. This is discussed in the next subsection, which introduces distance-based 

pricing that complements the Sending Party Network Pays principle. 
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12.4. DESTINATION AND DISTANCE BASED PRICING  

In [Del3.2] and in Section 2.3.1 above we have introduced and motivated the concept of Sending Party 

Network Pays. This principle could support the deployment of QoS in the IP interconnection market by 

giving a common reference for price negotiations. As a basic principle, money should follow the IP packets, 

and the price should be based on the delivery characteristics required for each packet. This traffic pricing 

concept is very generic and high-level, and intended to solve the general resource allocation problems 

discussed in Section 2.2.2 and 2.2.3. With more than two networks involved, destination and distance 

based pricing would also be needed. 

According to [Einsiedler98], distance closely reflects of the costs generated by a traffic flow. Efficient 

charging can be done using factors related to the number of weighted links, zones and Internet service 

providers that an IP-packet travels through. The use of weights allows a degree of dynamicity, by charging 

according to maintenance costs, congestion or time of the day. This charging mechanism is particularly 

intended for application in differentiated services. By mapping traffic and topology data to a demand and 

cost model, [Valancius11] finds that three or four price tiers will yield near-optimal profit for the ISP, and 

allow more efficient resource use than a single, volume based connectivity price. 

Destination based pricing simply means that an NSP could charge different prices for delivering packets to 

different external destinations. Current IP transit prices are not normally related to destinations. In the IP 

world, there is no difference in price whether content is hosted on a server located in the same country or 

on a different continent. The current Internet ecosystem apparently ignores physical distance and makes 

“the entire world available for the price of a local call.” Although this may appear to be a desirable 

property for the consumer, it effectively serves to drive prices for local content destinations artificially high 

because they need to subsidise content that is fetched from far away. This is particularly problematic in 

low-income regions, and is one reason why [OECD12] gives much attention to the development of local 

peering in developing economies. 

IP transit rates are currently mainly dependent on the location of the Point of Interconnect (PoI) where the 

IP Transit customer is connected to its provider. Figure 35 illustrates the different price levels for Gigabit 

Ethernet interfaces on three different continents, as provided by [Telegeography].  
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Destination AS#

AS#

Provider

Customer

USA

EU

Asia

USD 3.50 per Mbps*

USD 15.00 per Mbps*

USD 3.13 per Mbps*

Prices based on GigE Q2 2012 taken from Telegeography
http://www.telegeography.com/products/commsupdate/articles/2012/08/02/ip-transit-price-declines-steepen/  

FIGURE 35: PRICES BASED ON GIGE 2012 [TELEGEOGRAPHY] 

For the given prices the customer ISP is allowed to send traffic to all regions and AS networks on the public 

Internet, not directly reflecting costs of transportation to the final destination. Destinations could be 

identified at the most general level as different Autonomous Systems (AS). Referring to Figure 36, a specific 

price is offered to the Customer AS1 at his PoI for the Destination AS5. This price would then more directly 

the transportation cost across the provider network. 

AS# Provider 

Customer AS1

Destination 

AS5

 

FIGURE 36: DIFFERENTIATED PRICING PER AS. 

AS-based destination pricing makes sense when the Destination AS5 is limited to a single geographical 

region. The model takes into account the potential cost for the provider of interconnecting with the 

destination network. 

When the destination is a large Autonomous Systems that covers several continents, an additional 

geographical level could also be considered. This implies charges that also depend on the geographical 

Point of Interconnect with the destination network. 
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Customer

AS#

Provider

Destination AS#

EUUSA Asia

Customer

AS#

Provider

Destination AS#

EUUSA Asia

 

FIGURE 37: CHERGES DEPENDENT ON THE GEOGRAPHICAL POI. 

As illustrated in Figure 37, with two AS networks interconnected at different regions, different prices are 

offered from each PoI between Customer and Provider (in USA and EU) to each PoI between Provider and 

Destination. In total, there would be six different prices in this example, corresponding to entries in a 

traffic matrix. This more differentiated pricing, taking distance-related costs into account, should imply that 

network resources could be used more efficiently because both customers and providers are getting aware 

of the real value of the transit service. 

12.5. REIMBURSEMENT: USING FEEDBACK FROM THE MONITORING PLANE TO THE 

BUSINESS PLANE 

Information from monitoring has been typically used as feedback for upgrading or fixing different aspects 

of the network. Dimensioning capacities, changing disruptive equipment, solving configuration problems, 

applying fees to non-fulfilled agreements between domains, exporting network usage statistics for multiple 

usages, are, among others, within the traditional use cases of network monitoring output. 

In the ETICS ecosystem, users are envisaged to pay differentiated prices for ASQ goods. This implies that 

users would need to be sure that they are obtaining the quality they are paying for. In addition, network 

performance is dynamic and it depends on multiple aspects, so the offered ASQ goods not only need for 

especial traffic engineering techniques in order to be planned, but also a performance verification must be 

carried out, in order to know its actual performance with respect to the expected ones. The ASQ goods 

related performance parameters are agreed between domains and users through the so called SLAs. 

Following [Del4.1] terminology, we shall refer as end-to-end SLA monitoring to the monitoring of the QoS 

parameters associated to a given network connectivity service, from end to end of the service. 

In section 2.5 of [Del3.3] we have proposed a framework where the provisioning decisions taken by the 

interdomain network -which could be an NSP alliance- take into account QoS parameters and economic 

ones (demanded ASQ goods and money paid for them). We propose to integrate to such framework a 

money compensation scheme, where results from SLA monitoring are used in order to decide if 

compensation applies or not. This constitutes a feedback, which contributes to close the control loop 

between the service and control planes, through the monitoring plane.  
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In [Del3.4] we have proposed to use the information received through SLA monitoring for deciding if a user 

must be reimbursed or not, according to the achievement or not of the quality he paid for. There we have 

anticipated that we should then study how to determine the percentage of reimbursement that would be 

agreed -beforehand- for each service, which implies studying the influence of failures and reimbursement 

on the willingness to pay of the buyers.  

In this subsection we present the first results of this study, where we have assumed some simplifying 

hypothesis in order to come out with analytical results.  We present the results of a detailed study of the 

influence of reimbursement and failures on the willingness to pay of buyers and on the expected seller's 

(i.e. the alliance) revenue. 

As in the framework presented in [Del3.3] we study the case where services are sold via first-price 

auctions. In this first study the main simplification of the framework is that we suppose that all services are 

identical (i.e. they have the same path and QoS characteristics) and buyers are as well symmetrically 

characterized. 

12.5.1. FORMAL DESCRIPTION 

We now further describe the working scenario and introduce the notations, definitions and assumptions in 

order to model it. We consider ASQ goods abstracted to a certain amount of bandwidth guaranteed 

between two sites, and with some quality parameters associated to them. We shall call this abstraction 

object. The objects are sold via a first-price sealed auction mechanism. We consider the case of multi-

object single-unit demand first-price auctions, that is to say,  bidders compete to buy  identical 

objects, and each bidder is interested in buying one single unit of such objects. If the service does not fail, 

each bidder i assigns a valuation   to it, we assume the  are independently and identically distributed 

according to a common distribution function   (this is the so-called symmetric model). Bidder i knows the 

realization   of its valuation but does not know the valuation attached to the object by other bidders, 

and its knowledge would not affect its own valuation (this is the so-called private values). On the contrary, 

if the object fails, we assume that it has no value to the bidder. Bidders are assumed to be risk neutral (i.e. 

they seek to maximize their expected profits). Bidder i's bid ( ) is determined as , where  is 

bidder's i bidding strategy. Finally, we assume a discriminatory payment rule; the winning bidders pay their 

bid. In the general case, we shall simplify notation and refer to   as the value of any given bidder.  

The ASQs goods have a probability of failure associated, which in our framework is denoted by , and it 

could account for instance for Quality of Service properties violation, such as thresholds on delays delay, 

jitter, losses, or to service interruption due to, for instance, network equipment failures. 

If indeed the ASQ goods fail, money is given back. The amount of given back money is proportional to what 

was paid for the objects, the proportion coefficient is represented by . The amount of given back 

money associated to the object is always announced to the bidders, along with the probability of failure. 

Bidders may trust or not the announcement of , even more, they can have benefits or harms if they 

consider a different value for the probability of failure.  Let us hence, denote the probability of failure 

assumed by the bidders at the moment of placing their bid as . 
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12.5.2. WILLINGNESS TO PAY 

Intuitively, willingness to pay for a service would be affected by the probability of failure and the 

percentage of reimbursement. In order to have analytical results we study the optimal bidding strategy in 

such conditions, under the assumptions stated above. This strategy is such that it constitutes equilibrium 

among bidders, where all bidders maximise their expected pay-off. For the moment, let us assume fixed 

values for q and , we shall take care of this later on. It can be proven that the equilibrium obtained is a 

symmetric situation, in which all bidders' best bidding strategy is given by the following expression: 

, 

which is valid for  and where the random variable  is defined as the 

K-th highest order statistics of M-1 draws from distribution F. 

It is interesting to notice that the bidding strategy follows some intuitive behaviour. Indeed, when q is less 

or equal to one, it decreases when the probability of failure increases, and increases when the percentage 

of reimbursement increases. In addition, we observe that depending on the values of q and , users could 

shade their bids, overbid, or bid their true values. On the contrary, in a framework with no failures and no 

reimbursement bidders always shade their bids. 

12.5.3. REIMBURSEMENT STRATEGY 

Once the willingness to pay is known as a function of  and  we study the problem from the point of 

view of the seller. What impact does the value of  have on his revenue? 

If services do not fail, the revenue is the sum of the K highest bids, while if there are failures, the revenue 

would be (1-q) times the sum of the K highest bids. Failures occur with probability . Since there is 

uncertainty on the occurrence or not of failures, the alliance must be interested in maximizing its expected 

revenue, which can be shown to vary proportionally to the function  

defined as: 

 

Studying function B we can conclude that there are two points where the seller's expected revenue is 

maximised, depending on the value of . Namely,  if  and  if  . The 

adoption of one strategy or the other from the seller's side seems to depend on user's characteristics, for 

instance. This behaviour is illustrated in Figure 38, where function B is plotted for different values of  as a 

function of  for a value of . 
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FIGURE 38: VARIATION OF THE ALLIANCE'S EXPECTED REVENUE  

We have shown that the seller sees his revenue maximised setting one or other value of reimbursement 

depending on the buyers' behaviour. However, since in a realistic scenario the seller would announce the 

percentage of reimbursement beforehand, and the buyers would adapt their bids according to it, we rather 

search for a reimbursement value such that the expected seller's revenue does not depend on buyer's 

choice. Next subsection addresses such configuration. 

12.5.4. EQUILIBRIUM SETUP 

Let us first observe that if reimbursement strategy  is set equal to 1, and this value is announced to the 

bidders along with a given probability of failure, then the bidder can safely trust the announced probability 

of failure. Indeed, with , the seller's expected revenue does not increase neither if bidders consider 

a lower probability of failure nor if they consider a higher one than the announced value. So the alliance 

has no incentives to announce something different to the accurate value. 

On the other hand, if reimbursement strategy  is set to a value different to 1, the bidders might consider 

this announcement untrustworthy.  A pertinent question from the bidder's point of view would be then 

what impact has on his pay-off the fact of considering an inaccurate probability of failure. It can be shown 

that buyers maximise their expected payoff by setting a value of  such that function B, defined in the 

previous sub-section, is minimised. We recall that the seller maximises his revenue setting a value of 

reimbursement such that function B is maximised. We thus conclude that a situation when one of the sides 

of the market (buyers or seller) maximise their payoff is not a stable situation.  

It comes as well from studying function B that if reimbursement is set to 1 the value of B is not affected by 

the choice of . Likewise, if buyer's set  equal to  , the value of B is not affected by the choice of q.  

All in all, we conclude that q equal to 1, and  equal to  constitutes an equilibrium point of the system, 

where neither seller nor buyers have any benefit from unilaterally changing their strategy (amount of 

reimbursement for the seller, probability of failure for the buyer). 

A corollary of this study is that the seller's expected revenue is greater when setting q equal to 1 than 

when no reimbursing at all (q=0).  
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12.5.5. CONCLUSION 

We have studied a situation where information from monitoring is used to take decisions in the business 

plane. Through this specific mechanism we propose a pricing scheme to be applied by an Alliance in order 

to sell ASQ goods over a pre-established ASQ path. In this framework ASQ goods are sold via first-price 

auctions and a probability of failure is announced by the seller. In case of failure, buyers are reimbursed a 

certain percentage of what they have paid for obtaining the service. The percentage of reimbursement is 

announced by the alliance beforehand. 

We have proved that under such conditions and with some symmetry assumptions, for values of 

reimbursement less or equal to 1, the willingness to pay follows some intuitive behaviour. Indeed, the 

higher the percentage of reimbursement, the higher the bid, and the higher the probability of failure, the 

lower the bid.   

We have shown that the system has an equilibrium setup given by reimbursement equal to 100% and 

probability of failure assumed by the buyers equal to the real probability of failure. The equilibrium point is 

crucial for guaranteeing the revenue of the seller. If the seller were to set a percentage of reimbursement 

different to 100%, then the buyers would assume a value for the probability of failure that maximises their 

own profit, which implies diminishing that one of the seller.  

Finally, we have shown that setting the amount of reimbursement equal to 1 renders more revenue to the 

seller, than no reimbursing at all, for the same level of real failures. It is worth to note that the amount of 

this gain should be compared against the cost of the monitoring infrastructure needed for this framework. 

The framework proposes a common pricing scheme among all the domains that are part of the service 

path and where monitoring information is available. Hence, it is appropriate to the Alliance community 

type. Moreover, it is suitable with any proposed architecture, but it is more aligned with the centralized 

push ones, since services are to be sold over a path that is already established; To this end, centralization 

might be needed for certain computations such as revenue sharing, which even if we do not take care of 

that in this section, having a common revenue sharing makes sense in the Alliance context, also due to 

stability concerns. 
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13. APPENDIX E: ETICS AND NET NEUTRALITY, STUDY ON 

SIDE PAYMENTS 

13.1. INTRODUCTION 

This section complements the macro-economic analysis of the impacts of the net neutrality debate on 

ETICS and vice versa. In [Del3.4] we have provided a detailed overview of related regulatory initiatives in 

the European Union and elsewhere, provided an overview of the main net neutrality impacts and provided 

an overview of related papers that are most closely related to ETICS.  

This section complements this work by providing a study that attempts to answer to the following 

fundamental question: ”Should an NSP be able to charge, and for how much, all content providers that 

deliver content to its customers?”. This study is an extension of the work of [Mussacchio09] discussed in 

[Del3.4] and is available as [CourcoubetisWeber12]. The findings of this study are then compared to the 

game-theoretic models Caron et al. [Caron10] and Altman et al. [Altman10] whose assumptions differ from 

those of [Mussacchio09]. 

Before presenting these studies, we briefly comment on the latest developments regarding the BEREC 

consultation initiative for investigating net neutrality issues in IP interconnection [BEREC12], as well as the 

main points of the answer to that consultation that has been provided by some ETICS project members, 

many of them being WP3 members. It is worth noting that this response does not necessarily reflect the 

views of the consortium as a whole, however the issues identified are closely related to the topic of the 

ETICS-Net neutrality relationship that is under investigation in both [Del3.4] and [Del3.5].  

13.2. ETICS AND NET NEUTRALITY: THE BEREC CONSULTATION 

In the ETICS researchers response, based on a quite large literature review, it has been documented that 

the Net Neutrality debate regarding the impact of neutral and non-neutral solutions to the health of the 

ecosystem is open since no general conclusions that apply to all market conditions can be drawn. To this 

end, research and innovations on QoS differentiation should be considered and evaluated by the market to 

really allow each actor of the value chain innovate. The deployment of such services is an opportunity to 

improve both the users’ social welfare as well as the economic sustainability of all the value-chain actors.  

In this answer, ETICS experts managed to counterweight the BEREC analysis of the current Internet 

ecosystem based on the belief that research and innovations on QoS differentiation should be considered 

and evaluated by the market to really allow each actor of the value chain innovate. This is in line with 

Internet innovation as a whole and should be encouraged and not opposed. 

To this end, the ETICS experts’ response has supported the BEREC statement that “any [regulatory] 

measure could potentially be harmful, so that it should be carefully considered” [BEREC12] and that the 

best-effort Internet works very well without regulation. In spite of the implementation of QoS-mechanisms 

on top of the best-effort Internet, the best effort Internet will remain as it is today and assured quality 

services will comprise an additional option in the market that will be ultimately judged in the market. 
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Furthermore the ETICS experts’ response has highlighted that there is no harm of the Net Neutrality-

principle by implementing QoS mechanisms on top of the best-effort Internet to ensure end-to-end QoS-

connectivity. Every service will be treated equal in each QoS class and every customer and OTT have the 

free choice in what manner their traffic should be transferred. Additionally, they could still use the best 

effort Internet in the same manner as today. 

The availability of differentiated products at competitive prices will further stimulate the digital economy 

and ultimately everyone would benefit. Consequently competition in the provision of QoS-levels would 

manifest in the form of price competition and in quality competition. If this is not the case, the market will 

reject this service proposition and this new class of emerging services will not materialize. In sum, ETICS 

experts argue that the introduction of end-to-end quality will increase the variety of the offers and the 

customer choice. If such quality is openly and transparently applied, we can expect them to improve the 

global welfare and also foster competition and innovation. 

It is worth noting that the ETICS experts’ arguments regarding innovation and avoiding regulation are also 

in line with recent business reports, such as [OECD12]. In fact, the revised BEREC documents have to a 

certain extent adopted the ETICS researchers’ arguments and comments, along with those submitted by 

other interested parties. The reader may refer to [BERECconsultation12] for more details on the initial 

consultation and to [BERECupdate12] for the latest developments (December 10th, 2012). 

13.3. STUDY ON NSPS - CONTENT PROVIDERS SIDE PAYMENTS 

13.3.1. INTRODUCTION 

We consider the economics of providing a High Quality (HQ) service, potentially enabled by the ETICS ASQ 

goods, which requires investments by both CSPs and edge NSPs. The question is how to find a formula that 

relates the investment incentives of the providers with the end-user demand for content and determines 

the pricing scheme that is more beneficial for the society. In other words, we need to answer to the 

following fundamental question: ”Should an NSP be able to charge, and for how much, all content providers 

that deliver content to its customers?”.  

We focus on the particular case of the provision of High Quality services, also supported by the ETICS ASQ 

technology, as they are expected to become even more popular in the next few years, which imply more 

revenues for both types of providers. On the other hand edge NSPs must pay the price of upgrading their 

last-mile infrastructure in order to be able to guarantee the minimum QoS requirements for the provision 

of such services. We assume that edge NSPs cooperate and act as a unique NSP, and that CSPs are 

competitive and are paid by advertisers a fixed price per end-user click. By extending the economic model 

proposed by [Mussacchio09], we investigate the Internet ecosystem effects of the two-sided pricing in three 

different end-user charging schemes. After investigating the conditions in which the providers of both types 

are more profitable, we conclude that two-sided pricing is more beneficial in terms of social welfare when 

the ratio between the end-user price sensitivity and the advertising rates of each CSP is either low or high. 

In the intermediate range of this ratio, one-sided pricing is more socially beneficial, but this range varies 

among the charging schemes and may depend on how the end-users evaluate the investments of the 

providers of both types.  

A detailed exposition of these issues is available at [CourcoubetisWeber2012]. 
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13.3.2. REVENUE MODEL 

We assume that the number of CSPs is M and that edge NSPs act in a cooperative fashion (e.g. are 

organized as an ETICS community) in order to provide HQ services to their end-users. The investments 

made by the NSPs, enabling HQ services is t and the CSPi investment in content quality is ic . We study 

three different cases which correspond to the current practice in today’s Internet. 

1. End-users face only a price p  per click charged by the NSP. 

2. End-users face a price p per click charged by the CSPs, plus a fixed price s charged by the NSP that 

is not part of his respective strategy space. 

3. End-users are only charged a fixed price s per click by the NSP  

In any case, CSPs charge advertisers a price a   per end-user click. The number of clicks is used as a formula 

to approximate the total end-users demand for the HQs, and is defined as follows:
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with the CSP’s and NSP’s investments, respectively.  
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13.3.3. THE ANALYSIS OF ONE- AND TWO-SIDED PRICING 

Price q denotes the fee that each CSP pays to the NSP for the right to have access to its customer base. In 

one-sided pricing scheme we set q=0, while in the two-sided pricing, we have q≠0. Each provider’s 

objective is to maximize its profits, which are equal to revenues generated by the end-users clicks net of 

investment costs. In any pricing scheme we will focus on finding symmetric equilibria for both one- and 

two-sided pricing, and compare the welfare of both regimes. In any of the three charging schemes we 

assume that in stage 1 the NSP chooses the variables that are part of its strategy space and maximize its 

profits, while in stage 2 each CSP chooses its corresponding level of investments and end-user prices (if 

allowed), to maximize its own profits 

We use the following notation:  

 RT : NSP  profits 

 RC : CSP profits 

 SW : Social Welfare 

 RT = sidedRTtwosidedRTone  /  : the ratio of NSP profits with one- vs two-sided pricing 

 RC = sidedRCtwosidedRCone  / : the ratio of CSP profits with one- vs two-sided pricing 
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 CS = sidedCStwosidedCSone  / : the ratio of consumer surplus with one- vs two-sided pricing 

 SW = sidedSWtwosidedSWone  / : the ratio of social welfare with one- vs two-sided pricing 

13.3.4. NSP CHARGES END-USERS  

The NSP charges the end-users a price p  per click that is part of his strategy space. Each CSP charges the 

advertisers a fixed ad-price a  per end-user’s click. If two-sided pricing is allowed, the NSP charges each 

CSP a price q  per click. In one-sided pricing the NSP is obligated to set 0q . The NSP maximizes its profit, 

which is equal to revenues from end-user clicks plus the revenues generated by the payments from each 

CSP (if two-sided pricing is allowed) net of investment costs. Thus 

NSP profits: ktBqpRT  )( . 

Where the term k, denotes the outside option (alternative use of funds t ). 

Each CSP’s objective is to maximize its profit which is equal to advertising revenues net of investment 

costs. Under two-sided pricing scheme, each CSP must also pay a price q  per click to the NSP. Thus 

CSPi  profits:  iii bcRqaRC  )(  

Where the term b is the outside option (alternative use of funds ic ). 

The analysis of the 2-stage game between the two types of providers, where the NSP is the market leader 

and each CSP is the follower, leads to the equilibrium prices and levels of investments. 

13.3.4.1. Comparison 

In order to compare the two pricing schemes we consider fixed values for ,,, kbM .  The value of the 

advertising rate a lies in the range [0, 2θ]. We need to investigate whether the results become drastically 

different if we change any of the other parameters of our model. In that sense, we compare one- vs. two-

sided pricing for )5.01,33.01(  wwuu and then for ).33.02,5.02(  wwuu  

13.3.4.1.1. Provider’s profits 

Dividing the expressions for the one-sided pricing by the corresponding expressions for the two-sided 

pricing for both types of providers, we can conclude under which pricing scheme each provider is most 

profitable. 
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FIGURE 39: PROFITABILITY OF NSPS 

                         

 

FIGURE 40: PROFITABILITY OF CSPS 

The NSP is always most profitable when it is allowed to charge CSPs, except in the case of a=θ u (e.g. q=0), 

where its profits under both regimes are equal (Figure ). CSPs are more profitable in the two-sided pricing 

scheme when a is very small or very large (in comparison to θ).When a≈θ, CSPs are more profitable with 

one-sided pricing. As Figure  shows, the specific weights that end-user put on each CSP’s investments must 

be taken into account, in order to determine the pricing scheme in which each CSP is more profitable.  

13.3.4.1.2.  Social Welfare 

The ratio of the social welfare with one- vs two-sided pricing has the following form:  

)./()(   
i

sidedtwosidedtwo

i

sidedtwosidedone

i

sidedone

i

sidedone CSRCRTCSRCRTSW

As depicted in Figure 41, the two-sided model is always more socially beneficial, and the only case where 

sidedtwosidedone SWSW      is when a=θu (e.g. q=0). 
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FIGURE 41: SOCIAL WELFARE UNDER THE TWO REGIMES        

13.3.5. CSPS CHARGE END-USERS  

In this case the NSP charges the end-users a price s  per click that is defined by the market and it is not part 

of the NSP strategy space. Each CSP charges the advertisers a fixed ad-price a  per end-user click. CSPs also 

charge the end users a price p  per click that is part of their strategy space. If two-sided pricing is allowed, 

the NSP charges each CSP a price q  per click. In one-sided pricing the NSP is not allowed to charge CSPs for 

content usage. The NSP maximizes its profit, which is equal to revenues from end-user clicks plus the 

revenues generated by the payments from each CSP (if two-sided pricing is allowed) net of investment 

costs. Thus 

NSP profits:  ktBqsRT  )( . 

 Each CSP’s objective is to maximize its profit, which is equal to advertising revenues plus the revenues 

from the end-users clicks net of investment costs. Under two-sided pricing, the CSP must also pay a price 

q  per click to the NSP. Thus 

CSPi   profits:  iii bcRqpaRC  )(  

The analysis of the 2-stage game between the two types of providers, where the NSP is the market leader 

and each CSP can be considered as the follower, leads to the equilibrium prices and levels of investments. 

13.3.5.1. Comparison 

We need a sufficiently simple formula to define the fee s that end-users pay to the NSP per click. We will 

approximate s through the ratio a/ . We also need to investigate the effect of the price s on the 

equilibrium prices of our model. We will make our comparisons, with two different values of s : 

{ 1s 2( a/ ), 2s 4( a/ )} (e.g. s2>s1) 

Along with the investigation of the effects of price s on the rates of profits of both types of providers and 

on the social welfare, we also need to examine whether the results become drastically different if we 

change the weights that end-users put on the investments of each type of provider. In that sense, we 

compare one- vs. two-sided pricing for )5.01,33.01(  wwuu and then for 
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).33.02,5.02(  wwuu  In order to compare the two pricing schemes we consider fixed values 

for ,,, kbM , while the value of the advertising rate a varies from the set [0, 2θ]. 

13.3.5.1.1. Provider’s profits 

Dividing the expressions for the one-sided pricing by the corresponding expressions for the two-sided 

pricing, for both types, we can conclude under which pricing scheme each provider is most profitable. In 

any case the two-sided pricing is always more beneficial for the NSPs, and only when the NSP decides to 

set price q=0, he is as profitable as in the case of the one-sided pricing. The results of our comparison for 

different values of s are shown in Figure 42, while in Figure 43 the results of the same comparison are used 

for different values of the combination (u,w), with fixed end-user price s. 

   

 

FIGURE 42: NSP PROFITABILITY IS ALWAYS BETTER UNDER TWO-SIDED PRICING 

 

FIGURE 43: NSP PROFITABILITY IS ALWAYS BETTER UNDER TWO-SIDED PRICING 

CSPs are more profitable in the one-sided market for the intermediate values of the ratio /a . For the 

extreme values of that ratio, CSPs prefer the two-sided pricing model. In the same manner we need to 

investigate how different values of s, w and u affect each CSP’s rate of profits. The results are shown in 

Figures 6 and 7. Our comparisons show that there is range of a where a≈θ, in which each CSP is more 

profitable in one-sided pricing.  In the cases of a<<θ or a>>θ, the two-sided pricing scheme is more 
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beneficial for the CSPs. Figure 44 shows that a CSP that communicates with users that pay a larger fixed 

price s to the NSP, is more profitable in one-sided pricing for a larger range of the ratio a/θ, than a CSP that 

face a smaller price s. 

 

FIGURE 44: IMPACT OF PARAMETERS ON THE RATIO OF CSP PROFITS             

In Figure  we observe that the specific values of u,w affect the maximum of the ratio of each CSP’s profits 

in one- vs two-sided pricing, along with  the range of a/θ where CSPs prefer the one-sided pricing. 

 

FIGURE 45: IMPACT OF PARAMETERS ON THE RATIO OF CSP PROFITS.                                  

13.3.5.1.2.  Social Welfare 

The ratio of the social welfare with one- vs two-sided pricing has the following form: 

)./()(   
i

sidedtwosidedtwo

i

sidedtwosidedone

i

sidedone

i

sidedone CSRCRTCSRCRTSW

As shown in Figure 46, in a range where a ≈θ the one-sided pricing is socially more beneficial. In any other 

case, two-sided pricing is socially preferable.  

Figure 47 shows that for the same values of the ratio a/θ, the combination of u, w may determine which 

pricing scheme corresponds to the current market conditions.  
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FIGURE 46: IMPACT OF MODEL PARAMETERS ON SOCIAL WELFARE 

 

FIGURE 47: IMPACT OF MODEL PARAMETERS ON SOCIAL WELFARE      

13.3.6. NO EXTRA END-USER CHARGE  

We now investigate the following profit functions for both types of providers: 

The NSP maximizes its profit which is equal to a fixed fee s per click plus the revenues generated by the 

payments from each CSP (if two-sided pricing is allowed) net of investment costs. Thus 

NSP profits:  ktBqsRT  )( . 

 Each CSP’s objective is to maximize its profit which is equal to advertising revenues net of investment 

costs. Under two-sided pricing the CSP must also a pay a price q  per-click to the NSP. Thus 

CSPi   profits:  iii bcRqaRC  )(  

The analysis of the 2-stage game between the two types of providers leads to the equilibrium prices and 

levels of investments. 
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13.3.6.1. Comparison 

In order to compare the two pricing schemes we consider fixed values for ,,, kbM  , and define the fixed 

price s that end-users pay to the NSP as a function of the ratio a/ . Ad-price a varies and takes values 

from the set [0, 2θ]. We need to investigate the effect of the price s on the levels of investments of both 

types of providers. We will make our comparisons, with two different values of s : 

{ 1s 2( a/ ), 2s 4( a/ )} (e.g. s2>s1) 

Along with the investigation of the effects of price s on the rates of profits of both types of providers and 

on the social welfare, we need to examine whether the results become drastically different if we change 

the weights that end-users put on the investments of each type of provider. In that sense we compare one- 

vs. two-sided pricing for )5.01,33.01(  wwuu and then for ).33.02,5.02(  wwuu   

13.3.6.1.1. Provider’s profits 

Dividing the expressions for the one-sided pricing by the corresponding expressions for the two-sided 

pricing for both types of providers, we can conclude under which regime each provider is most profitable. 

It is shown that in the two-sided pricing, the NSP is always at least as profitable as in the one-sided pricing.   

 

FIGURE 48: TWO–SIDED PRICING PREFERABLE IN TERMS OF NSP PROFITS 

 

FIGURE 49: TWO–SIDED PRICING PREFERABLE IN TERMS OF NSP PROFITS         
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CSPs are more profitable in the one-sided market for the intermediate values of the ratio /a . For the 

extreme values of that ratio CSPs prefer the two-sided pricing model. Note that possible different values of 

uws ,,  affect the rate of profits for both types of providers.  

 

FIGURE 50: CSP PROFITABILITY DEPENDING ON THE RATIO /a  

 

FIGURE 51: CSP PROFITABILITY DEPENDING ON THE RATIO /a                       

13.3.6.1.2. Social Welfare 

As shown in Figure 52, the one-sided pricing is socially more beneficial when a ≈θ. In other cases, two-

sided pricing is socially preferable. Figure 53 depicts that for the same values of the ratio a/θ, the 

combination of u, w may determine which pricing scheme must by established in order to maximize the 

social welfare. 
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FIGURE 52: TWO-SIDED PRICING IS OFTEN MORE PREFERABLE IN TERMS OF SW 

                                               

 

FIGURE 53: TWO-SIDED PRICING IS OFTEN MORE PREFERABLE IN TERMS OF SW 

13.3.7. CONCLUSIONS 

As the so-called “Video-Internet” becomes dominant, the provision of High Quality services emerges. Such 

services are “heavier” than the traditional Internet services, and edge NSPs must guarantee a minimum 

level of QoS, ,i.e. ASQ. That means that edge NSPs must upgrade their last mile infrastructure in order to be 

able to provision such services. The current one-sided pricing scheme dictates that edge NSPs cannot 

charge the CSPs that are not directly attached to them even though these CSPs earn a large amount of 

profits by their communication with the customers of the edge NSPs. The question which arises is “should 

an NSP be able to charge CSPs for giving them the right to have access to its customer base?”.  

Following the economic model proposed by [Mussacchio09] we develop a two-sided market which models 

the interaction of the end-users and the CSPs. Based on the ETICS approximation, edge NSPs act as one and 

play the role of the platform in this market. In the case of one-sided pricing the NSP charges only the end-

users, while in two-sided pricing the NSP charges both the end-users and the CSPs. The general economic 

model we are based on, relates the investments and prices to profits for the NSP and the CSPs.  

We study three different charging schemes the end-users may face, and compare the profits for each 

provider, and the social welfare under one-sided pricing (neutral network) and two-sided pricing (non-

neutral network). Focusing on the social welfare, we conclude that in order to decide which pricing scheme 
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is more beneficial, we have to take into account along with the ratio between the end-user price sensitivity 

and the advertising rates of each CSP, the weights end-users put on the provider’s investments as also the 

specific end-user charging scheme. A real-data set would be useful to approximate the current ratio of the 

advertising rates and the end-user price sensitivity, and how it can be associated with the current prices 

that end-users pay to the NSPs or the CSPs, either fixed or usage-based.  In addition to that, the use of a 

real-data set would be also a crucial factor for the regulatory authorities to decide whether or not a two-

sided Internet-pricing would be for the good of the society.  

13.4. CARON’S MODEL: PARADOX OF SIDE PAYMENTS 

We now proceed to present in this subsection an additional contribution for the issue of NSP-CSP side 

payments which was investigated in subsection 7.3, based on literature review. The assumptions of the 

models of this subsection are different, thus providing additional insight on this isses under different 

market conditions. 

In particular, through advanced mathematical and game-theoretic models Caron et al. [Caron10] and 

Altman et al. [Altman10] recommend the avoidance of side payments between content providers and 

NSPs, i.e. a side case paradox relating to the previously discussed analysis with α = 0 (no advertisements; 

realistically premium HQ services).  

The remainder of this section will briefly revisit the main concepts discussed by Caron et al., while 

subsequently providing an analysis for transferring the results to the case of ETICS. Special emphasis is lead 

on analysing the underlying assumptions. 

13.4.1. MODEL 

Methodologically, Caron et al. construct a sophisticated mathematical model incorporating a series of 

market challenges on which game-theoretic phenomena are discussed. Explicitly, a neutral model (side 

payments ps between providers are zero) variant with several competing providers is compared to a non-

neutral alternative for typical consumption of an Internet service, e.g. a video stream. For the present 

analysis, the non-neutral case is of special importance, while the competitive nature of the model is more 

elaborated later on. Subsequently, the key aspects of this model are briefly revisited. 

The demand is constructed relative to the maximum achievable demand Dmax (assumption),  

 

where price p1i is the price an NSP i charges to the end customer, and p2j relates to the price a Content 

Provider (CP) j charges. Hence, the overall demand is influenced by the aggregated price of both providers, 

while a disagreement with one of both service types is omitted. 

The non-neutral revenues for both types of providers (NSP = 1, CP = 2) is constructed as follows: 
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where 𝜎 represents a customer stickiness factor influencing the demand subject to the price of each 

provider. Especially of interest is the price ps which represent the side payment from the CP to the NSP. 

Please take note that ps is assumed to be provided by a regulator and is as such not subject to the chosen 

provider, i.e. external to the game (assumption!). Whenever ps is negative, the side payment is paid from 

the CP to the NSP (and vice versa). The model does not differentiate between quality levels or product 

types, and assumes the demand for an NSP service can be analogously compared to the consumption of CP 

services. 

 

FIGURE 54: CONVERGENCE TO NEPS (P1 = PRICE BY NSP; P2 = PRICE BY CP) 

Based on the defined model two internal Nash Equilibrium Points (NEP) and potentially a series of external 

(boundary) NEPs are retrieved where some interesting details have been recognised: 

 NEP1 and NEP2 are internal NEPs, while NEPB is a boundary NEP (see Figure 54) 

 NEP1 is consistent with non-discriminatory results (at s = 0) 

 NEP2 does not exist whenever s = 0 

 NEP2  is an unstable saddle point attracting the players to NEPB  

 NEPB  like other boundary cases imply that the price for one player is 0, i.e. a market exit would be 

realistic 

 Based on a given theorem, side payments have to be small (|ps| < 4.64% of pmax) to result in an 

interior NEP (otherwise CPs or NSPs will opt out) 

 NSP revenues are higher at NEP2 than at NEPB 

 At each interior NEP the player receiving side payments has a lowered revenue (→ side payments 

paradox) for the case where the CP remunerates the NSPs (roles need to be swapped if ps is 

negative) 
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FIGURE 55: UTILITIES OF NSPS (U1) AND CPS(U2) FOR NEP1 (LEFT) AND NEP2 (RIGHT) 

 

FIGURE 56: UTILITIES OF NSPS (U1) AND CPS (U2) AT NEPB 

A usage-based sensitivity discussed in a subsequent application neutrality model is not further integrated 

in the present analysis. For this, we kindly refer to the paper of Caron et al., e.g. regarding CP types 

profiting most from (non-) neutral settings. 

13.4.2. ASSUMPTIONS 

While this may raise strong recommendations on ETICS's money flows and may also be used for cross-

validating results, some of the underlying assumptions10 mitigate implications on money flow models and 

anticipate that further work is required to draw a very clear picture: 

Homogeneity. The network services provided by competing NSPs are regarded to be equal in product and 

quality, e.g. Best-Effort Internet connection between two fixed destination pairs. Based on topological 

constraints this may not hold for each of the discussed scenarios – while services provided by content 

providers or protocol providers may often be regarded to be comparable in this context. 

Assured Service Quality. Transitively, the coexistence of Best-Effort video conferences with assured service 

quality video conferences implying higher willingness to pay of end users is not captured by now, as it was 

not in the focus of the given work. In contrast, for ETICS the interplay of resource competition and different 

willingness-to-pay however is of interest. 

Consumer behaviour. Consumers establish a customer relationship to one CP and NSP only. In practice, 

CPs may also compete for a share of the user’s contingent.  

Two-sided market. While the model nicely integrates demand and supply relationships relating to NSPs’ 

and CPs’ services, the two-sided market has not been taken into account, i.e. a customer requires an NSP 

                                                           
10  Please take note that a series of effective assumptions are always required in models as 

simplifications of the real world for the detailed investigation of specific scientific questions. As such 

complementary models may provide a more complete understanding of the overall relationships, as 

applied by the present section. 
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to consume the service from an CP, as well as a customer will not buy a service from an NSP without the 

intention to use some services on top of it. 

Symmetry. The set of NSPs and CPs are constructed symmetrically to each other in respect to how their 

revenue interacts with the demand (based on charged prices). By the introduction of side payments (s>0) 

this symmetry is resolved.  As stated in the paper, this may not be realistic in practice though. 

In addition, the demand for CP and NSP services are expressed via the same metric. Consequently, a one by 

one comparison is applied enabling the symmetric formulation of the problem. In practice however, one 

video consummation may not be directly comparable/exchangeable with corresponding network resources 

etc. 

Competition. Although the paper claims to incorporate competitive effects, the mathematical formulation 

reduces the representation to one provider for each service class, i.e. comparable to an “average provider” 

as we have been able to verify in a reproduction through a numerical model, as well as the demand focuses 

on a representative provider (also comparable to an “average provider”). 

Regulation. The discussed works essentially build on regulated side payments price in order to avoid opt-

outs of the other players who is not in control of the side payments. We in addition argue that in the 

context of ETICS side payments from InfSPs to NSPs may be more realistic, probably allowing the NSP to 

control the charged amount. As such we further claim that an unregulated side payment fee may 

automatically converge to the point just before the other player would leave the game, i.e. minimum profit 

or revenue levels. In turn, unregulated prices may lead to a strong shift of powers in the value chain (also 

reflected in the bargaining powers) towards the NSP strongly influencing the Internet ecosystem (business 

established on top of connectivity services). Consequently, the impact of a regulatory measure may not be 

underestimated, which may make a realisation by regulators difficult but useful in practice. 

Market Exit/Entrance. Similar to the market forces discussed in [D3.3], market exit and entrance are 

dynamic responses of the market. Through establishing the side condition p1,i , p2,j > 0 (prices for NSP and 

CP service) a mechanism for market exit is neglected, while inferred by the competition assumption market 

entrance cannot be integrated. Please take note that while a customer stickiness (loyalty) factor has been 

introduced influencing the price and demand, the provider-snapshot (“average provider”) does not seem 

to substantially influence market exit or consumer behaviour in general. As such the discussed works make 

the valid and understandable assumption to focus on a market snapshot only, i.e. market dynamics are not 

directly modelled. 

13.4.3. IMPLICATIONS 

In the ETICS case, we may however claim that providers may intend to provide different quality levels, 

where individual users may prefer one quality level over another and NSPs may have to face different cost 

levels (compare willingness-to-pay study). Thus, the Nash Equilibria and their conditions may not fully be 

transferrable. Nevertheless, as soft recommendation we may aim at declaring charging regimes beneficial, 

which facilitate individual pricing optimization for each actor, i.e. mechanisms avoiding side payments 

(especially causally related negative implications are limited) in cases where Caron’s model assumptions 

hold, including the assumption on exogenously defined and imposed NSP prices that are not result of 

competition and open markets. To this end, Caron’s findings are mostly suited to the cases of regulated 
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side payment from the CP to the NSP, e.g. due to significant market power, and are not applicable to fully 

unregulated markets. 

Exemplarily, for the business video conference this may be the case for fixed Internet access fees, usage-

based service fees and side payments from platform providers compensating Transit NSPs or independent 

usage-based fees to platform providers and NSPs. In addition, it may be realistic to claim that the transition 

of results from non-cooperative to cooperative context may potentially educe strongly deviating results, 

i.e., the case of fully centralized coordination models instantiated as an alliance may have to be 

independently assessed. 

13.5.  CONCLUSIONS 

This Appendix complements the Net neutrality-ETICS relationship study that has been initiated in [Del3.4]. 

It is also closely related to the investigation of pricing and charging issues that could be plausible under the 

ETICS ASQ solution. 

 We have briefly mentioned the latest developments regarding the BEREC consultation on Net neutrality 

and QoS IP interconnection. The main point of the ETICS researchers response is that QoS solutions as an 

additional solution and offering to the market should be encouraged and not deterred. This is backed up by 

a large amount of studies that do not conclude in favor of neutral or non-neutral regimes, as well as by the 

Internet evolution itself, which is based on openness, innovation and lack of strict regulatory control.  

We then provide a study focusing on the special case of the provision of HQ services to end-users 

[CourcoubetisWeber12]. Our analysis is based on a model proposed by [Mussacchio09] that relates the 

level of the end-user usage (e.g. number of clicks) with the level of investments made by the Edge NSPs 

and the CSPs. We study three different charging schemes the end-users may face, and compare the profits 

for each provider, and the social welfare under one-sided pricing (neutral network) and two-sided pricing 

(non-neutral network). In particular, we conclude that two-sided pricing is more beneficial in terms of 

social welfare when the ratio between the end-user price sensitivity and the advertising rates of each CSP 

is either low or high. In the intermediate range of this ratio, one-sided pricing is more socially beneficial, 

but this range varies among the charging schemes and may depend on how the end-users evaluate the 

investments of the providers of both types.  

Nevertheless, in cases where Caron’s model assumptions hold, including the assumption on exogenously 

defined mechanisms avoiding side payments are beneficial. In addition, it may be realistic to claim that the 

transition of results from non-cooperative to cooperative context may potentially educe strongly deviating 

results.  
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14. APPENDIX F: A STUDY OF END USERS ’ WILLINGNESS-

TO-PAY FOR ADAPTIVE NETWORK VIDEO QUALITIES 

14.1. STUDY OVERVIEW 

Despite the availability of works theoretically targeting the explanation of the relationship between QoE 

and charging for network services (e.g. by [Re12]), a detailed quantitative analysis allowing approximations 

of willingness-to-pay factors through existing QoE results has not yet emerged. As a consequence, 

empirical studies like the first ETICS Willingness-to-pay and Quality of Experience (QoE) study for network 

video qualities [SaZwRe12][SaEg12][Sackl12] are of high relevance for understanding unexplained 

purchasing behaviours, and for advancing the known test setups. 

Located at FTW’s i:lab user laboratory in Vienna, a continuation of the first ETICS Willingness-to-pay and 

Quality of Experience (QoE) study for network video qualities has thus been conducted in October 2012. By 

studying test subjects using Video on Demand (VoD) services in a realistic environment (living room 

atmosphere) with realistic video and network qualities, we aim at improving the understanding of users’ 

network video quality purchasing behaviours (users use their own money!) triggering some implications for 

NSPs. 

While the former studies have focused on SD content (due to availability of material), the time has been 

right for setting the focus on HD contents (reflected by an extensive HD video library). This content has 

been derived from very high quality Blueray discs, being rendered in 17 bitrates (HD resolution, h.264 

encoded):  

TABLE 39: THE VIDEO BIT-RATES 

Quality 

class 

Bitrate 

kBit/s 

Quality 

class 

Bitrate 

kBit/s 

Q0 128 Q10 4096 

Q1 181 Q11 5793 

Q2 256 Q12 8192 

Q3 362 Q13 11585 

Q4 512 Q14 16384 

Q5 724 Q15 23170 

Q6 1024 Q16 32768 

Q7 1448 Q17 32768 

Q8 2048 Q18 32768 

Q9 2896 Q19 32768 

 



 Final Business Models Analysis    

Version 1.0 – 15/01/2013  Page 185 
  

Despite the stated 17 bitrates (resulting in quality levels Q0 (poorest) to Q16 (best)), 20 quality classes have 

been defined where Q17 to Q19 are three virtual quality classes for cross validation purposes, i.e. better 

extracting of dominating forces in test user’s decision process. 

While the first study only focused on 4 quality levels, we have intentionally shifted towards the inspection 

of more fine granular distinction of quality levels with a broad range in order to better understand the 

interaction behaviour of end users. With this we intend to better capture the convergence of test subject 

to their inner equilibrium where their quality expectations are in conformity to the proposed price. As such 

the variation of prices for each quality level may also be decisive in finding the maximum amount a user 

would be willing to pay (details are subsequently given). As a side effect, the revised setup will allow the 

testing of SD and HD in one study, already even anticipating the increase of video bitrates for VoD services 

in the future. 

As such the setup has been revamped to enable very fast and interactive interaction with the quality and 

as such price levels in order to study the end users’ convergence towards their inner equilibrium. Building 

on that, we hope to better understand the motivations behind actions and the interaction time required in 

laboratory setups in order to receive meaningful results. 

By building on the lessons learned from the M3I [Hands02] (especially Experiment 3) results and the first 

ETICS user trial, a stronger emphasis has been lead on varying price plans while keeping the complexity for 

test users limited and sticking with the Video on Demand scenario.  

Building on a series of pre-tests, 3 price plans (A, B, and C) haven been designed, with the following pricing 

interval: 

TABLE 40: THE PRICE PLANS 

A = [0,2]  {0, 0.1053, …, 1.8947, 2} 

B = [0,3]  {0, 0.1579, …, 2.8421, 3} 

C = [0,4]  {0, 0.2105, …, 3.7895, 4} 

 

for the ordered list of quality levels Q0, Q1, …, Q18, Q19. While in 2011’s study the best quality was priced 

at €1.50, the high mean expenditure of €1.01 combined with a considerable group of people purchasing 

the best quality, has triggered the increase of the price spectrum. With that we aim at better extracting at 

which price point a further increase seems not to pay off for the individual anymore. Correspondingly, the 

smaller step size yielded by 20 instead of 4 quality classes allows a finer-granular inspection of purchasing 

behaviours. 

In addition to these notable improvements, the rerun of the study has aimed at making the technical 

realisation much more realistic in order to improve the ease of drawing real world implications. 

14.2. RESEARCH QUESTIONS 

 Does tariffing (pricing plans) influence or bias the overall expenditure of end users when 

purchasing network video qualities? Does it affect the relative level of expenditures? 

 Does the tariffing influence the segmentation of test users (user groups)? 
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 Do iterative measurements lead to strongly varying expenditures?  

 Do users continuously interact with the system during Quality Selection Phase? Is there a certain 

peak, e.g. at the beginning of a phase? Are there implications on the dimensioning of a Quality 

Selection Phase? 

 Do users ludically investigate video quality offers with varying trends (i.e. do variations of 

increasing and decreasing quality levels occur?) or can a continuous tendency towards a final 

quality level be recognised? 

 How are the quality perceptions (QoE) biased by active purchasing decisions? 

 Does cognitive dissonance play a role in decision process towards the purchase? Which associated 

emotions can be observed? 

14.3. REQUIRED SETUP ADVANCEMENTS 

In lieu of the first trial using packet loss as tested quality metric, in the refined trial setup video bitrates 

have been used. This shift has been motivated by various arguments inferred from an intensive exchange 

with the research community: 

 UDP is barely used as transmission protocol in modern Video-on-Demand solutions, which renders 

the metric of packet loss potentially obsolete 

 Switching between quality levels based on packet loss has resulted in a noticeable quality change 

latency (up to several seconds), which may be perceived to be problematic in the combination with 

a higher number of quality classes 

 Adaptive video streaming solutions have had a huge impetus recently [Xiang12], which enable a 

dynamic switching of bitrates according the network capabilities.  

As a result, the enhanced setup needs to link advantages of adaptive video streaming mechanisms with 

high responsiveness, i.e. users need not substantially wait for seeing their purchases coming into action. 

This is especially of relevance, as the application of packet loss variation can take strongly varying amounts 

of time to sufficiently impact the video, i.e. until the next scene.  

Inferred by the analysis of the first willingness-to-pay study, the lack of capturing the detailed interaction 

behaviour has been identified as pitfall to be addressed in future work. As a result, the revised study 

requires a more detailed tracking of interactions between the user and the system. 

While due to technical reasons the first study has only been able to integrate four video qualities for SD 

videos, the following new characteristics shall be supported: 

 20 quality classes (17 bitrates) 

 Beyond SD level videos also targeting HD level video 

 Fine granular differences to allow a clearer convergence of users to their nearest match 

 Virtual quality levels for cross validation purposes, i.e. identification of dominating factors in 

purchasing a quality level 
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Complementary, easier comparable video content seem to be required, as the dynamics may strongly 

affect user perceptions, and thus the purchasing behaviours. 

While the initial study has focused on one price plan with several quality levels, the revised study should 

test several price plans in order to one hand better understand whether the price has been the decision 

determinant and on the other hand to identify the maximum amount of money end users are willing to pay 

for a given quality level. 

14.4. REVISED TECHNICAL SETUP 

Fundamentally building on the adaptive streaming capabilities of VLC 2.1, a fork has been implemented 

which reconstructs dynamic and adaptive network video transmissions in order to reduce the average time 

for switching between streams from 7 seconds to about 1 second. This has been tested to be sufficiently 

interactive for 20 quality classes as used in the present study. 

Each selected movie is displayed on a modern customary High Definition (HD) LCD flat screen television set 

being assisted by a small screen indicating the current price but not the quality level. This may draw the 

illusion of ‘endless’ quality levels, allowing users to focus on the justification of offers (attempts for 

exceeding Q20 or deceeding Q0 have been ignored). The distance of 1,5m between the TV and the test 

user is normed by [ITU02]. Being confronted with the problem of how to enable a very interactive and 

simple purchasing behaviour and a multitude of quality levels, we have opted for using a jogwheel known 

from sound volume control or video post processing11, i.e. clockwise rotations increase the quality and vice 

versa. With that every small distinct interaction of the user with the device can be tracked and transferred 

to corresponding quality and price levels. 

 
 

FIGURE 57: TECHNICAL STUDY SETUP 

As depicted in Figure 57, the technical setup consists of 3 rooms. The server room hides all transmission 

logic and technical details from test users. The living room represents the action and perception scope of 

the end user. In the third room, an observer monitors the technical transmission and notes behaviour of 

test users (visible through a mirrored window) potentially explaining surprising purchasing behaviours.  The 

user has access to two input devices, i.e. an iPad tablet and a jogwheel, and sits in the visibility of two 

                                                           
11

  http://retail.contourdesign.com/?/products/22 
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visual output devices, i.e. the television set and a price / deposit indicator. The iPad has access to an 

extensive movie library spanning a variety of genres, while aiming at focusing on dynamic video sequences 

(e.g. action scenes). Test users can browse through contents (preview images, descriptions, etc.) and select 

a content of their interest. The movie is then streamed by a VLC Server to the TV, while holding its status 

synchronous to a database. From the database automatically price updates are pushed to the price / 

deposit indicator, i.e. a 17 inch monitor. Each interaction with the jogwheel is tracked by the database and 

more precise log files also keeping track of the interaction history. As a result the revised setup allows a 

highly improved analysis of users’ purchasing behaviours, especially regarding their association to the time 

axis. 

14.4.1. USER GROUPS 

Users are randomly assigned to user groups. The selection of user group does not influence the available 

quality levels (20), but only the price levels (A, B, C). Due to the limited sample size (an immanent downside 

of applying vary elaborate and expensive laboratory based analysis), all 27 permutations of assigning three 

price plans to the three selected movies per user cannot be statistically tested. As such by design, two 

important cases are compared to a control group: 

 

TABLE 41: THE USER GROUPS 

Name Description Selected 

Movie 1 

Selected 

Movie 2 

Selected 

Movie 3 

Group I Increasing 

prices 

A B C 

Group II Decreasing 

prices 

C B A 

Control Constant 

prices 

B B C/A 

 

Group I targets the case of increasing prices, while group II analysis the antithetical bias on measurement 

(time) ordering. The control group holds the prices constant for the first two movies, and randomly fills up 

required data for C and A plans in the third movie. As such the sample size for each price plan is kept 

appropriate, while allowing the analysis of market entrance pricing, i.e. analysing whether a higher 

entrance price has a negative/positive effect on the overall expenditure of end users, on the basis of movie 

1 and 2. In particular, the price plan of movie 2 remains the same for each group in order to serve as main 

point for investigation. Please note that due to the late conduction of the user trial such effects have not 

yet been fully worked out, but will be delivered in subsequent reports or publications. 

14.4.2. DEMOGRAPHICS AND USER INFORMATION 

Overall, 43 test users (12 male, 31 female) were included in our analysis. Most of them (26 persons) were 

between 18 and 30 years, 10 were between 31 and 45 years old and the rest (7) was older than 45 years. 
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38 persons had at least a Higher School Certificate or a university degree. Most of them were employed 

(16) or students (16). Only 8 persons were in a relationship or married, while 31 test users were singles. 

Only 3 users had experience with charged Video on Demand (VoD) Services. One participant used UPC on 

demand several times per month, spending approx. 25 EUR per month and approx. 8 EUR per consumed 

movie. Another participant used Sonera several times per week, spending approx. 15 EUR per month and 

approx. 8 EUR per movie. Also maxdome was used by one user, but only once per month spending 3 EUR 

per movie and per month. This may be explained by the limited VoD offers in Austria where the study has 

been conducted. 

14.5. PROCESS 

Each test users watches 3 movies with duration of 20 minutes each. Randomly the end users have been 

assigned to a user group and the associated price profiles, but the end user itself is not informed about 

user groups, price levels, or the number of available quality levels (but obviously may perceive different 

pricing curve slopes while interacting with our system). Each test users receives an initial deposit of €10, 

which can be taken home after the trial or can be used for purchases during the trial. 

In a first step (1a in Figure 57), the end user selects a movie from our extensive HD movie library (using an 

iPad to browse the available videos, descriptions, and preview material). With the start of the movie, the 

first and only Quality Selection Phase (QSP) is initiated with a duration of 300 Seconds / 5 minutes, which 

starts with displaying Q0 at no costs to the user. As long the QSP is active every user can arbitrarily try out 

any quality level for free (2a triggering 2b, 2c, and 2d), while afterwards the last selection is taken as 

purchasing choice (a counter indicates the remaining time). While interacting with our system in the QSP 

the video quality is changed and the price display and indicators for the remaining deposit updates (2d). 

After having settled the final purchasing decision after 5 minutes, the user can enjoy the video until the 

end.  

Thereafter a short QoE questionnaire is handed out in order to link the perceived quality and quality 

acceptance with the purchasing behaviours. The second and third movies are handled identically. 

After the completion of the trial, the remaining amount of money on the deposit is paid out in cash, which 

is announced to the end users before conducting the trial. This entails that end users are dealing with their 

own money during the whole experiment, which may be regarded as essential prerequisite to acquire 

meaningful and valid results describing users’ monetary decisions.  

14.6. RESULTS 

Subsequently the first results of the conducted user study will be presented. Nevertheless, we explicitly 

want to mention that due to the enormous amount of stored data (interaction behaviour, qualitative 

feedback, series of socio-economic questionnaires, cross validation data, etc.) further results will be 

handed in after the submission of the present deliverable. 
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14.6.1. WILLINGNESS-TO-PAY  

The overall median spending over all test users and price plans has been €1.42 per 20 minutes movie 

(=42% of the maximum; mean=€1.52) with a variance of €0.91. Unsurprisingly, there have been customers 

spending the overall maximum (€4) as well as others spending the minimum (€0). Due to strong bias 

potentially introduced by price plans and measurements, the test sample has been subdivided: 

 Per Measurement: The sequence of movies represents the recognised different measurements. As 

such each movie being shown as ith movie (where is in the interval [1,3]) in the process of 

conducting the test with one test subject, is grouped together – group Mi. While the expenditure is 

tendentially similar (not statistically different), slightly lower spending and variance has been 

observed for the second measurement. None of the subjects with tariff C have purchased Q19 in 

the first iteration, while this has not been observable for subsequent iterations. As such we have 

observed a rather stable purchasing behaviour over the time, while the individual variance over the 

time (measurements) is high, i.e. subjects may have varied their purchasing strategies. 

TABLE 42: GROUPS’ SPENGINDS VARIANCE 

 M1 M2 M3 

Variance €0.63 €0.57 €0.89 

Median €1.08 (34%) €0.95 (32%) €1 (34%) 

 

 Per Price Plan: Eliminating the bias resulting from the differently priced quality levels, each tariff is 

studied independently. This immediately reveals that median expenditure monotonically increases 

from €0.74 to €0.98 from price plan A to C. While this may connote that absolute price increases 

may always increase the absolute revenues, normalizing the expenditure in [0,1] (1 is the 

respective maximum possible expenditure of each price plan) highlights that the relative 

expenditure (corresponding to the chosen quality classes!) has an opposed downwards slop.  

TABLE 43: EXPENDITURES REVISITED 

 A (0 – €2) B (0 – €3) C (0 – €4) 

Variance €0.29 

(0.0712) 

€0.68 

(0.08) 

€0.98 

(0.06) 

Median €0.74 

(37%13) 

€0.95 

(31.7%) 

€1.26 

(31.5%) 

  

Without any bigger surprise, higher prices for an identical cost level also increase the variance drastically, 

in the normalized data it fluctuates around 7%. While the higher absolute variance may still give raise to 

the idea that higher prices trigger a broader reaction on possible pricing strategies, this may be deeper 

investigated: 

                                                           
12

  Variance on the basis of normalized data 
13

  Referring to the percentage of maximum normalized expenditures, i.e. 100% means the respect maximum amount has 
been paid, while 0% describes that nothing has been paid  
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FIGURE 58: COMPARISON OF MEDIAN AND NORMALIZED MEDIAN EXPENDITURES PER PRICE PLAN (€2, €3, €4)  

Applying the stated median values to a curve plot, the overall increase in expenditure (blue line) becomes 

obvious. However, the area between the expenditure and the normalized expenditure (corresponding to 

the chosen quality class) is increasing in price. This may naturally be explained by customers remaining 

with the same quality class even if prices increase or fall. On the other hand this interpretation conflicts 

with the high observed variance, as well as with the decrease from price plan A to B, which is also captured 

on normalize data. While this needs to be further statistically analysed, we may claim that whenever real 

needs in video quality are not endangered (at price level A for most subjects; in contrast to B and C), luxury 

purchases may be considered by test users. In other cases, the quality is kept constant. 

Utilizing comparable normalized data (all prices plans are normalized to the interval [0,]) the subsequent 

histogram of Figure 59 can be formed for the overall data: 
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FIGURE 59:  EXPENDITURE HISTOGRAM WITH NORMALIZED PRICES (X-AXIS) AND NUMBER OF MOVIES WHERE THESE 

PRICE HAVE BEEN PAID (Y-AXIS) 
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This reveals that about the half of all test subjects decided to purchase quality levels being priced between 

20% and 40% of the respective maximum. Many users have also decided for medium levels between 40% 

and 60% of the maximum, while local peaks can also be found at 0% and 100%. 
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FIGURE 60: EXPENDITURE HISTOGRAM FOR PRICE PLAN A (ABSOLUTE PRICES) 

Using absolute data nearly the half of all users has selected quality levels between €0.4 and €0.8. Three 

groups may be distinguished: the mainstream purchasing between €0.4 and 1.4€ out of the maximum from 

€2, the small set of thrifty users staying below €0.4 (preferably €0), and the spenders from €1.4 to €2 

where most have spent €2. 
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FIGURE 61: EXPENDITURE HISTOGRAM FOR PRICE PLAN B (ABSOLUTE PRICES) 

In comparison to price plan A, the lower price levels (relative to the maximum) have been more attractive. 

Consequently, the outstanding peak lies around €1. High quality levels have been similarly attractive, i.e. 

set of power users. 
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FIGURE 62: EXPENDITURE HISTOGRAM FOR PRICE PLAN C (ABSOLUTE PRICES) 

Increasing the price again (price plan C), the peak again shifts further in the direction to minimal payments, 

while in absolute number is comparable to plan B, i.e. peak around €1. Drastically lower interest in 

medium-high qualities. 

The rather constant rate of virtual quality classes (not QoS difference) over price plans further indicates 

that for remaining generous test users (paying the maximum) the quality classes may not be a dominant 

factor. This may be compared to status symbols, demonstrative purchases, or only the behaviour of always 

taking the best and most expensive offer. 

14.6.2. INTERACTION BEHAVIOUR 

While our initial study on the willingness to pay of network video qualities has only provided limited 

insights in the interaction behaviour of end users with our system, the revamped setup is capable of 

tracking every change. Based on the user inputs with the provided jogwheel the number of changes 

(maximum = one per second) have been tracked.  

FIGURE 63: NUMBER OF CHANGES PER MOVIE 

While this already highlights the interactive usage of our purchasing platform, we have further extracted 

trend changes in order to aggregated associated quality changes in one trend, e.g. a subject iteratively 
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increases the quality (first trend) and recognises the price has become too high and reduces the quality 

again (second trend). Considering the all movies watched by each user, the majority have only changed the 

interaction trend up to 5 times. Some subjects have shown a very indecisive convergence behaviour taking 

more than 25 trend changes. 

FIGURE 64: TREND CHANGES PER MOVIE 

Shifting the analysis towards the time axis, the present study has revealed that most quality changes have 

been undertaken at the end of each QSP. This may appear counterintuitive, as test users start with Q0 and 

have to increase the quality until the desired level is reached. On the other hand the last seconds before 

the end of the QSP determine the quality for the rest of the movie, and thus aggregates anticipated 

requirements of the future.  

 

FIGURE 65: HISTOGRAM OF TOTAL QUALITY CHANGES ON THE TIME AXIS 
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FIGURE 66: LAST USER-DRIVEN QUALITY CHANGES FOR EACH MOVIE (CONDUCTED TEST) 

Due to the enormous amount of available data, a precise convergence including interaction convergences 

curves has not yet been available at the moment of writing.  

14.6.3. QOE RESULTS 

At the beginning of the trail, each user has to rate the perceived quality of the 16 available video qualities. 

As shown in Figure , a higher video bitrate (from 0=128 kBit/s to 32768 kBit/s) leads to higher MOS-ratings. 

The unexpected differences between two neighbouring video qualities might be explained by the different 

video contents. But overall, the quality ratings conducted at the beginning of the test clearly show that the 

chosen video bitrates were reasonable. 

 

FIGURE 67: INITIAL VIDEO QUALITY RATINGS 
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Our test users were able to choose from a broad range of action movies. Figure  shows, that most of our 

users were satisfied with the available content. It is important to guarantee comprehensive and 

appropriate content to stimulate the general willingness to pay for made video choices. 

 

FIGURE 68: CONTENT SATISFACTION 

14.6.4. COGNITIVE DISSONANCE 

In [SaZwEgRe12] we discussed the influence of the socio-psychological theory of cognitive dissonance on 

QoE. To get a more valid understanding of this phenomenon in our context, a specific cognitive dissonance 

questionnaire was filled out by the participants after the first purchasing decision was made. Each user had 

to rate 22 statements (e.g. “After the purchasing decision, I felt unwell”) using a 5-point scale (totally true, 

rather true, partly true, rather not true, not true). 

TABLE 44: SUMMED ANSWERS OF THE COGNITIVE DISSONANCE QUESTIONNAIRE 

totally	true 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 4 4 6 4 0 0 0

rather	true 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 3 4 4 2 2 3

partly	true 0 0 1 0 1 1 1 0 3 1 0 1 0 1 1 7 4 10 7 4 2 6

	rather	not	true 3 5 0 1 2 0 3 4 0 2 2 4 3 4 2 8 8 12 10 8 5 7

not	true 38 37 41 41 39 41 38 38 39 38 40 37 38 36 39 22 23 10 17 28 33 26

q
u
e
st
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n
	1
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u
e
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n
	2
2

 

Table 44 provides an overview regarding the total amount of given answers. Most of the statements were 

negated, but there are some of the statements were more or less confirmed by some users (e.g. question 

18: “After the purchasing, I asked myself if my video quality decision was properly”).  
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Due some tough time constraints, we are not able to provide final results regarding the connection 

between user purchasing- and rating-behaviour and the results of the cognitive dissonance questionnaire. 

Further analysis has to be done. 

Figure  shows the difference between the video quality ratings regarding purchasing decisions. If there 

were no influence of charging on the perceived video quality, no differences in the rating would be visible. 

Further analysis has to be conducted to examine the reason(s) for the distinctions. 

 

FIGURE 69: RATING DIFFERENCES 

14.7. CONCLUSIONS 

Overall, it can be stated that this second trial successfully demonstrates the possibility of testing 

purchasing behaviours using a multitude of quality levels for adaptive video streams together with several 

price plans, while intentionally limiting the interaction complexity for end users. 

With the first results from this second ETICS user trial, we can already confirm a general readiness to pay 

for enhanced network video qualities as indicated by the results of the first trial. Explicitly, a rather 

impressively high median amount of €1.42 has been spent for a 20 minutes video of choice, while the 

variance has been high (€0.91). This outcome may be explained by the used price plans with relatively high 

prices for the best quality, and the excellent quality of Q16-Q19 exceeding the typical VoD standards. 

Nevertheless, the surprisingly high expenditure may require better understanding e.g. through integrating 

qualitative data in the analysis.  

In our first analysis, per measurement variations may be negligible considering the price variations 

especially in the third iteration. 

Higher prices levels have considerably impacted the absolute expenditure of end users, i.e. higher price 

plans infer higher absolute expenditure. In addition, the relative expenditure correlating to the chosen 
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quality levels has been slightly lowered by rising prices, which models the influence of pricing on customer 

decisions (also supporting QoE charging concepts built around Paris Metro Pricing [Wahlmueller12]). On 

the other hand, the rising variances may indicate that higher prices may impact the satisfaction of specific 

customer groups, i.e. the consensus on service satisfaction may decrease.  

Resulting from the exceedingly active interactions in the last seconds of the interaction phase, we assume 

that this meanly relates to the end of QSPs (being supported by fewer interactions before). As such we 

recommend considering slightly shorter QSPs and state that QSPs of 300 seconds may at least be regarded 

to be sufficient to find individual inner purchasing equilibria, i.e. a point where the interest in the quality 

level seems to be balanced by the negative utility educed by tariffing. 

For the ETICS interconnection context, the present study may serve as assistance in finding pricing 

strategies in the eyeball customer business complementing the prices charged on NSP-to-NSP level (ASQ 

paths configured by sophisticated SLAs). Likewise the presented findings also correlate to pricing strategies 

for CDN-supported or on-net content delivery. As a result, the present study complements the analysis of 

this deliverable on end user pricing level. 

 


