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Summary

Electrification of the (heavy) road transportation system based on the deployment of ERS-technology,
possibly in combination with batteries and charging infrastructure, promises to be a measure, which can
reduce CO2-emssions while also fulfilling requirements of both positive C/B-ratios and financial surpluses
for the involved actors. The major challenge of the transition to an electrified structure is how to organise the
distribution of electricity to the vehicles (technology) and how to organise the overall system. Here
inspiration from models used in other infrastructure areas can be sought. Concession-like structures could be

an alternative to government ownership and offer efficiency gains.

1 Research Questions

a) How could the transition to a system with ERS and/or charging infrastructure in order to electrify
the road transportation system be designed?

b) Could the use of concessions and/or auctions be an alternative to public sector ownership and
financing?

€) Are there parallels regarding organisation and financing to be sought in other infrastructure related
areas?

2 Methodology

Research regarding the introduction of electrification for heavy-duty road transport is usually focused either
on

a) engineering and technology related questions focusing on the design of technological systems or
b) business model generation and analysis

In these studies a)-type research generally apply traditional scientific methods are commonly used, i.e.
laboratory testing of systems and sub-systems with subsequent real-world tests/demonstrators. The focus of
these tests are generally technology evaluation on different system-levels. Business model analysis, in the
b)-category above, generally follows a more multifaceted methodological path, with theoretical analysis of
future possible networks of actors and relations between actors, based on innovation and technology
transformation research, and sometimes combined with business model generation and testing in
demonstrators.
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In this presentation, a comparative approach is utilised where the possible ownership and organisation
structure of the future electric road system (including batteries) is analysed in relation to other organisation
and deployment structures in infrastructure related activities, thus a comparative approach.

3 Results

From an organisational and efficiency point of view there are (at least) two main challenges to overcome in
the transition from fossil fuels to electricity as the energy bearer. One of them is the difficulty of having
anyone investing into a new technology where the prospects of success and risk of failure are unknown.
Except for uncertainty as regards technology, there is also a high degree of organisational obstacles, with the
road-sector regulated as one type of natural monopolies and the electricity sector following a similar, but,
generally, more privately operated sector. The combination of these obstacles tends to leads to a deadlock
situation, where first movers more often wait for better prospects/less uncertainty than act. Another challenge
is that the market might risk quickly evolving into a monopolistic structure with too few providers and
monopolistic pricing. This might lead to a reduction of risk, but with lower long-term efficiency.

The answer to this dilemma is often some sort of government intervention where the government either owns
and finances the assets or extends guarantees to private sector companies in order to enable these to take on
the risks. When it comes to infrastructure like roads and electrification, the tendency for a natural monopoly
situation makes it likely that a few large companies might monopolise systems along the roads. This has led
to the long-standing involvement of governments into the road system as owners and financiers. Arguments
for prolonged government intervention have been widely developed over time, to include many different
policy areas [1]. The back-drop of government operated systems are, of course, that these also function like
monopolies, but with the further qualification that government operated monopolies often are seen as even
less dynamic than private monopolies, who at least run the risk of being outcompeted by new technologies.

Laffont and Tirole (1993) [2] present an encompassing analysis of different organisational solutions used for
the solution to this dilemma. They point to the general difficulties public sector regulators face in the situation
where a contractual relation between a provider and the government is sought for, as an alternative to
government ownership. These are:

- Informational constraints
- Transactional constraints
- Administrative and political constraints

Combined these make the efficiency gains from contracting instead of public sector operations obscure. It
seems like it is most likely to transfer from one difficult situation (government ownership) to another difficult
situation (publicly regulated monopoly/oligopoly) when these two alternatives are compared. Either too
specified contracts are designed which tend to leave limited room for innovation and dynamism, or too vague
contracts, where the contractor is given too much lee-way in the operations, and efficiency might once again
be a dilemma.

Another solution to this dilemma in transport infrastructure and transportation has been to divide the
operations into infrastructure and operations, where competition is generally sought for when it comes to
transportation services while regulation of some sort is the solution to the infrastructure part of the system.
Going through the different infrastructure areas in most countries most of the available regimes have in fact
been used.

In order to uphold the possible competitive structure from the current fossil fuel market (a privately operated
system with market pricing as the basic rule) of today when introducing electricity into the road sector it
would be preferable to organise the system in a way that allows for a number of actors to exist. The example
from the telecom-sector in this respect is interesting. The regulator of telecom in Sweden the Post and
Telecom Authorities (PTS) uses auctions with 25 years length on the contracts for distributing frequencies
for mobile data communication. This system has been used for some decades in Sweden for subsequent
generations of mobile telecom systems. Currently 5G-frequencies are to be auctioned following this scheme.
The outcome of the system seems to be rather favourable with the telecom operators providing nation-wide
services with reasonable quality and prices without further subsidies and regulation.
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A similar system for the deployment of electrification supporting systems for road transport should be
investigated in order to overcome the risk of monopolistic structures, nationalisation of the currently privately
operated fuel/electrictity-market for vehicles (from fossil fuel companies to the government) and a too un-
dynamic market structure. Following this logic sections of the road network of the Transport Administration’s
road network could be let out on auctions where the right to build and operate an electrified ERS-structure
financed by user fees is sold.

By allowing for an outcome of the auctions where different actors to win different sections, but with the
requirement that the different operators manage a roaming like system, the national functioning of the system
would be safeguarded. In the case of charging stations it could be considered instead to let the right to build,
charging stations along the national roads could be auctioned.

Monitoring of the service quality and prices in the market should take place, perhaps by the Transport
Administration. Financing of the services that the winning companies are obliged to provide should be
collected through user charges.

The research-project planned to be launched during 2020, will further investigate the possibilities and pros
and cons of the proposed organisational and financing structure. The presentation will go into preliminary
findings and analyses comparing different models for organising electrification of the road sector for heavy
duty trucks.
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