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Network Economics of Operator Platforms1
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Disruption of traditional network industries and the emergence of operator platforms for intelligent networks provide challenging 
governance problems of contractual relationships among the actors involved. This chapter analyses the problem of division of 
labour among all-IP broadband network providers, virtual network service providers and platform operators concomitant with 
the implementation of adequate governance structures.

Smart networks and the evolution of operator plat-
forms

Innovations in information and communication tech-
nologies (ICTs) have become an important engine 
for the strongly growing interdisciplinary research 

on multi-sided platforms and markets (Sanchez-Cartas, 
Leon, 2019). Online intermediation services encompass-
ing online e-commerce market places, online software ap-
plication stores as well as online social media are gaining 
increasing attention within the European Community. In 
this context, the goal of competition between content pro-
viders on one side and access to content by consumers on 
the other side have shifted the focus towards the guaran-
tee of non-discriminatory treatment of services operating 
on top of online platforms (Krämer, Schnurr, de Streel, 
2017). EU rules on competition, consumer protection, 
transparency obligations, and so on have focused strongly 
on online platform-based services for content industries.2 
Online intermediation services organised via online trad-
ing platforms play an intermediary function for online ex-
change of goods, services or information between sellers 
and consumers, typically without changing the items or 
information exchanged (Nielsen, Basalisco, Thelle, 2013, 
p. 7). Online platforms often emphasise their passive role 
of transmitting information without editorial input, in-
dicating the requirements of platform neutrality. Never-
theless, the responsibilities and obligations of online plat-
forms to play a more active role in managing content (such 
as banning ‘abusive behaviour’) are currently under debate 
(Chander, Krishnamurthy 2018).

The Internet of Things (IoT) poses disruptive challenges 
for conventional network industries, enabling IoT appli-
cations for physical network services based on real time, 
adaptive and location-sensitive data. Digitalisation in 

markets for network services is fundamentally disrupting 
conventional network industries; in the meantime, plat-
form-based services are becoming increasingly relevant in 
network industries (Montero, Finger, 2017). There is an 
open and ever-expanding set of physical IoT applications 
requiring operator platforms in their role as coordinators, 
aggregators and organisers of smart physical network ser-
vices. Operator platforms play an active role in the crea-
tion of new innovative markets for physical network ser-
vices. The focus of the present paper is on the governance 
of operator platforms driven by the requirements of IoT 
applications and the future role of entrepreneurial deci-
sion-making within operator platforms. New challenges 
and requirements for a variety of heterogeneous opera-
tor platforms have arisen, combining the requirements of 
physical IoT applications with complementary virtual net-
works. This enables interactive machine-to-machine com-
munication combined with complementary dimensions 
such as geo-location, sensors and (big) data processing. 
Heterogeneous virtual networks that are complementary 
for various IoT application services are based on sensor 
networks, quality of service (QoS) requirements of all-IP 
broadband networks, geo-locational awareness and big 
data collection and processing within local neighbour-
hoods (Knieps, 2017a). 

Prosumer peer-to-peer activities, as well as business-ori-
ented market activities, are organised via a variety of oper-
ator platforms in order to organise innovative markets for 
network services. 

Mobility as a service platform

Mobility as a service platform can be organised for physical 
intermodal transportation services from different provid-
ers (buses, trains, etc.). Blurring boundaries arise between 
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shared bus-on-demand services with flexible time schedul-
ing and routing and public transit with scheduled servic-
es. Complementary to the changing markets for physical 
transportation services, heterogeneous virtual networks for 
shared mobility services evolve based on a combination of 
mobile real-time communication, global geopositioning 
services and sensor-based data processing. App-based oper-
ator platforms are coordinating and organising the on-de-
mand provision of mobility services, which has resulted in 
the convergence of markets for taxis, private-hire vehicles 
and ride-sourcing services (Knieps, 2018). 

Networked driverless vehicle platforms 

Networked driverless vehicle platforms organise highly 
interactive networked driverless vehicle services with the 
support of high-volume location-critical big data process-
ing (edge cloud), where the function of driver responsibil-
ity is shifted to the platform operator for the transporta-
tion process. Operator platforms require big data virtual 
networks  which combine the highest QoS class in all-IP 
broadband networks with locally based data collection 
and data processing and edge cloud computation (Knieps, 
2019, pp. 175−179). 

Microgrid platforms

Microgrid platform operators organise the low-voltage 
generation and consumption of electricity with a focus on 
renewable energy. Within (low-voltage) microgrid plat-
forms, the generation, storage and consumption of elec-
tricity of different home appliances are aggregated into the 
loads of  prosumer units, irrespective of its location within 
the microgrid platform. The resulting surplus or deficit re-
sults in outside requirements of import or the exporting of 
electricity to other (neighbouring) microgrids or distribu-
tion networks. Complementary to the physical microgrid 
platforms are virtual networks that provide the ICT logis-
tics of microgrids. Low-latency requirements of data pack-
et transmission within home networks are based on QoS 
differentiated all-IP broadband networks (Knieps, 2017b). 

The governance of heterogeneous operator platforms

The disruption of conventional network industries and 
the emergence of innovative physical operator platforms 
provide challenging governance problems of contractu-
al relationships among the various actors involved. The 
question regarding proper governance arises focusing on 
the role of spot market transactions versus long-run con-
tractual relationships as well as idiosyncratic relationships. 
The problem solution competence of operator platforms 
(two-sided, multi-sided) is the entrepreneurial search for 
the required governance structures. Operator platforms 

need, as input, a combination of physical networks and 
network services with complementary (big data) virtual 
networks. The problem of division of labour among all-IP 
broadband network providers, virtual network service pro-
viders, and platform operators arises concomitant with the 
implementation of adequate governance structures.

Heterogeneous specialised providers of operator plat-
forms fulfil the role of coordinators, aggregators and or-
ganisers, resulting in shared mobility platform operators, 
networked vehicle platform operators, microgrid platform 
operators, etc. Organisational competence to combine 
physical network services with required virtual networks 
may be bundled in the hand of the platform operators to 
enable an entrepreneurial combination of the different di-
mensions of virtual networks within the virtual network 
required for the smart physical network services. The gov-
ernance problems of operator platforms are manifold, with 
different contractual relations between different actors.

Governance between all-IP network providers and vir-
tual network providers

Contractual relations between (application-blind) mul-
tipurpose all-IP networks and (application-aware) virtual 
networks for operator platforms can be based on market 
transactions and competitive market prices. A hierarchy 
of stochastic and deterministic traffic classes is required to 
fulfil the various QoS requirements of different virtual net-
work operators (Knieps 2017a).

Governance between platform operators and virtual 
network providers 

Of particular relevance for the governance of operator 
platforms is the contractual relationship to virtual network 
providers. Such a contractual relation may vary in the de-
gree of complexity from market transaction to long-term 
contracts and possible incentives for vertical integration. 
Whereas the applications of mobility apps in shared mo-
bility markets can be implemented via short-term spot 
markets, real-time adaptive organisation of import/export 
of electricity within microgrids may be best carried out via 
long-term contracts. Incentive for vertical integration be-
tween (physical) platform operators and virtual network 
providers may arise within networked driverless vehicle 
platforms due to a strong idiosyncratic kind of unverifiable 
knowledge problems between physical and virtual services. 

Governance between platform operator and partici-
pants of the platform 

Contractual relations between platform operators and 
participants of the platform (producers, prosumers, con-
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sumers) may vary depending on the design and require-
ments of heterogeneous operator platforms. Ride-sourcing 
platforms may only provide the organisational platform 
such that individual car rides are matched with the needs 
of passengers, without owning the vehicles. Alternatively, 
a shared mobility platform can also own a fleet of vehi-
cles (such as minibuses) that they own and operate in a 
centrally dispatched transportation mode. The interaction 
between users of operator platforms and platform operator 
may require related admission procedures, obligations to 
provide sensor-based metering data for billing procedure, 
shared user data for aggregator/operator activities, as well 
as liability rules for the insurance purposes of platform 
operators. Platform user conditions may also vary in their 
specifications of obligations regarding metering informa-
tion and sensor equipment within home networks, black 
box equipment for car security or IoT application equip-
ment, insurance, health conditions, etc.

Governance between platform operators and physical 
network infrastructure providers

Contractual relations between platform operator and 
physical infrastructure providers are driven by the require-
ments of intermodal market transactions of network access 
with choice of intermodal combination of shared mobility 
services, etc. Access of platform operators to physical net-
work infrastructure capacities (such as airport slots, track 
capacities) may be organised by spot markets or long-term 
contracts. Since the interoperability between network ser-
vice provision and infrastructure can be guaranteed by ad-
equate standards, the necessities for vertical integration to 
internalise idiosyncratic knowledge problems do not hold. 
Nevertheless, platform operators require   non-discrimina-
tory access to the underlying physical network infrastruc-
tures. 

Is there a need for market power regulation of opera-
tor platforms?

Competition law and antitrust policy should not only 
be applied in liberalised network service markets and the 
evolving markets for online intermediation services plat-
forms, but also in the new evolving operator platform mar-
kets. It is to be expected that operator platforms will not re-
quire a new paradigm of ex ante market power regulation. 
Although direct and indirect network externalities, as well 
as the potentials of economies of scale, are significant for 
operator platforms, they are, by their very nature, network 
service markets with many faces   of active and potential 
competition. In contrast, physical network infrastructures 
may have the characteristics of a monopolistic bottleneck 

due to the absence of active and potential competition, 
and thereby possess network-specific market power. Sec-
tor-specific price-level regulation of access tariffs and ac-
counting separation is required to guarantee non-discrim-
inatory access to monopolistic bottlenecks (Knieps, Bauer, 
2016, pp. 45−48).

Undisturbed competition on the markets for network 
services can only evolve if platform operators and con-
ventional physical network service providers gain access 
to complementary physical network infrastructures at 
non-discriminatory access charges. As it turns out, intra-
modal regulation of monopolistic bottleneck infrastruc-
tures is a precondition for undisturbed intermodal plat-
form competition, which should be enabled by access 
regulation to monopolistic bottleneck infrastructures. If a 
platform operator also owns an (upstream) monopolistic 
bottleneck infrastructure, disaggregated market power reg-
ulation should also be applied, focusing on the monopolis-
tic bottleneck components. 

Platform-based security and privacy requirements

Regulatory problems on the physical side of operator 
platforms, such as liability and safety of the physical net-
work services, are to be differentiated from privacy and se-
curity issues within virtual networks. For example, within 
the physical side of transportation service markets, tech-
nical regulations for vehicle safety and social security are 
unavoidable. An increasing need for technical regulations, 
such as specifications of safety and liability regulations in 
shared mobility, ride-sourcing and networked driverless 
vehicles applications, can be identified (Fagnant, Kockel-
man 2015). 

There are many challenges regarding security and privacy 
in the IoT (Maple, 2017). Security and privacy require-
ments vary widely depending on the specific virtual net-
work required for a specific operator platform. Comple-
mentary regulations for security and compatibility reasons, 
as well as privacy and cybersecurity regulations, become 
necessary to fulfil the requirements of the physical and vir-
tual sides of operator platforms. Heterogeneous require-
ments arise for specifications of rules and regulations in 
different operator platforms on the physical side as well 
as the virtual side, depending on the details of home net-
works, shared mobility, networked driverless vehicles, etc.
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