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Termsand abbreviations

Term/ Abbreviation

API
CEF
CIp
C-ITS
COTS

DFBOM
eafip
EC
EU
FOT
Innovation procurement
ITS
LCC
OJEU
OBU
PCP
PIN
PPI
R&D
RSU
SMEs
TMC
TCO
TRL
V2|
Vav
V2X

13/06/2016

Definition

Application Program Interface

Connecting Europe Facility

Competitiveness and Innovation Programme
Cooperative ITS

Commercial off-the-shelf (i.e. commercial items, including services,
available in the commercial marketplace)

Design / Finance / Build / Operate / Maintain

European Assistance for Innovation Procurement (http://eafip.eu/)
European Commission

European Union

Field Operational Test

Forward-looking strategy using PCP and PPl in a complementary way
Intelligent Transport Systems

Life Cycle Costing

Official Journal of the European Union

On-board unit (C-ITS station installed on-board a vehicle)
Pre-commercial Procurement

Prior Information Notice

Public Procurement of Innovation

Research and Development

Road-side unit (C-ITS station installed on the road infrastructure)
Small and Medium-sized Enterprises

Traffic Management Centre

Total Cost of Ownership

Technology Readiness Level

Vehicle-to-infrastructure

Vehicle-to-vehicle

Vehicle-to-everything
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1 Introduction

1.1 Purpose ofthe document

This report is a public deliverable and provides the final recommendations / guidelines of the P4ITS
Thematic Network on the use of PPl to support market roll out of innovative solutions for
Cooperative Intelligent Transport Systems and Services (C-ITS) in Europe. PPl is described in a critical
way in the context of European procurement directives, various types of procurement actions and
different levels of technology maturity / readiness. Hence, this report is also challenging the
schematic understanding of PPl and the clear division between procurement of research and

development (R&D) and PPI.

The link between PPl and C-ITS is explained by referring to the findings of the European C-ITS
Platform and by providing examples and lessons learnt from European C-ITS projects addressing

different C-ITS development and deployment phases of which the partners have direct experience.

The network recommendations are finally given for the benefit of procurers and public authorities

involved in the deployment of C-ITS innovations, as well as policy makers and European institutions.

This document is the result of the work of a pool of people with very different expertise (technical,
legal and procurement experts, research establishments and public authorities). As a consequence,
all the information and recommendations are given here in a simple way, so as to allow people with

no experience of this sector and topic to read and benefit from them.

1.2 Intended audience of this document

The document is mainly intended for procurers of ITS products and services of public interest
(mobility services, traffic management, road transport, including freight and logistics). This report
also provides recommendations to policy makers on the way forward in using PPl for the deployment
of innovative C-ITS solutions. This document is also intended as a report to the EC and a reference for

PAITS network partners regarding the project conclusions and the way forward.

1.3 P4ITSontractual references

PAITS is a Thematic Network of the ICT Policy Support Programme (ICT PSP), Competitiveness and
Innovation Framework Programme (CIP). It stands for Public procurement of innovation for

cooperative ITS.
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2 General background

Cooperative Intelligent Transport Systems (C-ITS), linking vehicles with each other and with the road
infrastructure (road side sensors and cameras, dynamic message signs, traffic lights, etc.) have been
the subject of research, development and field trials for over a decade. Standards have been
developed and trials implemented amongst others in two large C-ITS field operational tests DriveC2X

(www.drive-c2x.eu) and FOTsis (www.fotsis.com). Cooperative services have also been pre-deployed

in city pilots in the projects Freilot (www.freilot.eu) and Compass4D (www.compass4d.eu).

Examples of C-ITS include cooperative intersections with priority for public transport and emergency
services as well as safety applications such as lane-keeping and collision avoidance. C-ITS can increase
the quality and reliability of information available about vehicles, their location and the road
environment. C-ITS is identified as a group of potential measures not only to address societal needs
in Europe (eco-applications, safety applications, user information, etc.), but also as a potential world

leading industry expected to contribute to European competitiveness and creation of employment.

Wide-scale deployment is expected in the near future and various risks have to be faced at different
levels, including standards and interoperability, technology evolution and business models.
Investments in traffic management systems have proved to be more cost efficient compared to
investments in new road infrastructure. For instance, in some cities it has been possible to increase
the traffic throughput only by investing in a new traffic light network system. This increase of road
capacity has represented a cost very much smaller than the expansion of the road network and it
represents a clear deployment opportunity for road authorities to invest in cooperative services. To
this end, the integration into public tenders of open standards or technical specifications for C-ITS
ready solutions has to be addressed, to avoid situations where different large cities, for example,
implement non-interoperable solutions, which would lead to technology or vendor lock-in and

eventually higher costs.

It is expected that public authorities will take the lead in funding new services and market
stimulation, in order to pump-prime new services. Frameworks therefore need to be created to allow
innovative funding which is fair and legal, which provides value for money to the public sector, and
which stimulates innovative and interoperable services. Such public investment will lead to better
use of existing infrastructure, as well as contributing to environmental objectives and societal needs

(safety, accessibility, economy, etc.).

Numerous different public actors and road authorities need to purchase systems and will likely act as

early adopters / first buyers of innovation, by requiring systems to be interoperable (equipment from
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different manufacturers deployed in a given site, but also across regional and national borders).
Despite the huge technology progress, the market is still lagging behind and public authorities are
struggling to cover the costs of new and innovative services. The pooling of financial resources and
technical knowledge can go some way towards addressing this problem, allowing innovation to be
purchased at market price and delivering better value to the public buyers. Although this already
happens to a large extent within countries (e.g. by neighbouring local authorities or by partnerships
between the national and regional/local level), this is considered complex at European level and the

process is often unclear, particularly concerning purchasing innovation.

New public procurement directives set at European level are gradually implemented at national level.
The European Commission is supporting public authorities through new funding schemes for pre-
commercial procurement (PCP) and public procurement of innovation (PPI) and through policy
framework measures. These include public engagement for setting up best practices and an EU

catalogue of |ICT standards for public procurement (https://ec.europa.eu/digital-single-

market/en/innovation-procurement), in several sectors, most notably eGovernment/Business, ITS,

Cloud Computing, and Smart Appliances for Energy Efficiency in Buildings.

Joint strategies and approaches for innovation procurement have been started in different Member
States, but there is a need for exchange of experience, to help the public authorities understand
better the different potential solutions/schemes, networking, sharing knowledge and experience on

actual cases, tender documentation and specifications, and training.

Over 30 months, P4ITS has created a network of individuals and organisations experienced in
procurement of (cooperative) ITS (or expecting to shortly embark in deployment actions). They are
concerned by the legal and operational challenges linked to the commercial procurement of complex
innovations, and are willing to improve the market rollout of innovative transport systems through
public procurement. Organisations from 11 countries explored common issues and themes with a
view to developing a more concerted approach in Europe, and to a certain extent, identify how to
overcome the related barriers to a wider use of innovation procurement for the deployment of
innovative C-ITS solutions. The results of this work are presented in this document together with

some recommendations on possible ways forward for PPl in C-ITS.
We wish you & enjoyable read hoping that you wil find this document useful.

For any inquires, please do not hesitate to contagche P4ITS coordirtar, ERTICOITSEurope
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3 The definition of PPl and the context of C -ITS

3.1 Theconcept of Public Procurement of Innovation

PPl is an abbreviation for ‘Public Procurement of Innovation’. In this chapter, the definition of the

most important terminology is given to explain the concept of PPI.

As one might already know, the term ‘innovation’ is often used in many different contexts and with
various interpretations. In the context of PPI, ‘innovation’ must be understood in accordance with
the official definition, as set forth at a European level in the new procurement directive (Directive

2014/24/EU, Article 2 (1), n. 22):

‘Innovation' means the implementation of a new or significantly ioyeed product, service or
process, including but not limited to production, building or construction processes, a new
marketing method, or a new organisational method in business practices, workplace
organisation or external relations inter alia with theirpose of helping to solve societal

challenges or to support the Europe 2020 strategy for smart, sustainable and inclusive growth.

The key part of this definition of innovation is WA Y LI SYSy Gl GdA2y 2F | ySg 2N
product, service or pr&a. & tbnventional public procurement, using criteria like lowest price, new
and significantly improved solutions (innovations) do in most cases not win a tender. In PPI the public
procurer has to adopt a different approach, by acting as first customer and by setting up award
criteria fostering innovative solutions. In many cases, these criteria are defined in connection to
societal challengesfor the solution of which innovation can have a huge impact. Therefore,
‘innovation’ basically means rethinking and it shall be clearly distinguished from ‘research and
development’ (R&D). To this end, a short definition elaborated by the European Commission is given
in Figure 1. The figure illustrates the difference between procurement of R&D, often referred to as
Pre-Commercial Procurement (PCP), and procurement of ‘innovation’, commonly referred to as

Public Procurement of Innovation (PPI), where the basic definitions are:

9 PCHs intended to steer the development of solutions towards concrete public sector needs,
whilst comparing / validating alternative solution approaches from various vendors
9 PPlis intended to act as launching customer / early adopter / first buyer afvetive

commercial engsolutions newly arriving on the market.
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Public Procurement of
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Figurel: Innovation procurement char{l]

The rationale behind the concepts of PCP and PPl has been to raise awareness on procurement of
R&D and of innovation, for which the EU has established new funding mechanisms under the
framework programme Horizon 2020. Contrary to the concept of PCP, PPl is not introducing a certain
procedure or method of procurement. Instead, PPl must be understood as ‘the innovation strategies
and operational approaches needed to enhance procurement of innovation, including enhancing

market penetration speed for innovative solutions’.

While PCP is about developing new solutions through R&D, often resulting in prototypes, the
keywords for PPl in Figure 1 are ‘commercial volumésand ‘newly developeendproducts, which
refer to the maturity/readiness of both the solution and the market. On the other hand, like for the
definition of ‘innovation’, the concept of PPl is also subject to different interpretations. P4ITS has
sought to apply a definition that is acknowledged at EU programme level, but also as being applicable

in the frame of C-ITS as a reference for this document?.

In the Frequently Asked Questions (FAQ) on PCP published by the EC [2], in the FAQ 19 about the
difference / link between PCP and PPI, PPl is defined as follows:

PPlis when contracting authorities, possibly in cooperation with additional private buyers, act

as lead customer (also called early adopter or launching customer) by procuring ‘innovative'

' In the context of this document, PPl must not be understood as an abbreviation for ‘Public-Private-
Innovation”, which is a way of organising R&D co-operations with risk and resource sharing. For a more in-
depth insight into ‘Public-Private-Innovation’ partnerships see e.g. the ‘Legal Practices and Recommendations’
issued by the Nordic PPI Net at http://www.nordic-net.com/media/1028/nordic-ppi-net legal-practices-and-
recommendations-report-feb-2015.pdf
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solutions (not the R&D to develop them) that are newly arriving emthrket but that are not

yet available on large scale commercial basis due to a lack of market commitment to deploy.

This definition characterises PPl as a demand-side policy instrument to enhance market penetration

speed for ‘innovative solutions’. PPl is also defined as:

[...] PPI occurs when a public organization places an order for the fulfilment of certain functions
within a reasonable period of time (through a new good, service or system). Euotivabpf

PPl is to target furiions that satisfy hman neels or solve societal probleng3]

Having the latter definition in mind, and seen from an operational point of view, PPl may therefore
also encompass the procurement of solutions based on existing technologies that are to be utilised in
a new and innovative way. Not least in the context of C-ITS, the P4ITS network considers that PPI

may therefore also include R&D, e.g. for the adaption and integration of innovative solutions.

As it will appear below, the definition of PPl must be extended to encompass the whole procurement
action of innovative solutions. This also includes the PPl strategies and the initial market
investigations and consultations, provided that the procurement action has as its main goal to

provide the foundation for a final and sufficiently specific procurement of e.g. a system or a service.

3.2 Thedefinition and context of Cooperative Intelligent Transport Systems and
Services
In the report of the EU C-ITS platform [4] published in January 2016 C-ITS is defined as follows (pg. 8):

Cooperative Intelligent Transport SystemdT€) use technologies that allow road vehicles to
communicate with other vehicles, with traffic signals and roadside infrastructure as well as
with other road uses. The systems are also known as vehaieehicle communications, or

vehicleto-infrastructure communications.

With alerts generated from the increased information available, these systems have a strong
potential to improve road safety and the efficienafythe road transport. Because of these
expected benefits and considering the overall relatively moderated costs linked to deployment,
there is a strong interest ianabling a fast move at European scale that will translate into

market production and east deployment w XtBough clearly moving from research to large

? This is the so-called ‘mission oriented PPI’. PPl is simply defined as “PPI occurs when a public organization
places an order for a product that does not exist at the tif6¢

13/06/2016 13 © P4ITS Consortium



D6.2 — Final recommendations / guidelines 1.0

scale pilot deployment,-IS has been facing a recurrébtO K A O S yproblghRwh&d& 3 Q
should investments start first, how to stimulate the emergence of business cases, how to foster
interoperability and on which basis should cooperation amongst public and private

stakeholders be pursued.

As described in chapter 2, over the last decades funding opportunities have allowed a quick
development of C-ITS moving from basic research to achieving a level of technology maturity close to
the market. In fact, most well-known providers of classic products and services for road transport
already have C-ITS in their portfolio. However, these solutions are either pre-commercial or new on
the market and are not yet available on a large scale basis. Hence, there is a need to better define a
common technical and legal framework to boost the rollout of innovative C-ITS solutions. Various
programmes and initiatives have contributed to the creation of this common framework and have

fostered the pilot deployment of C-ITS in several cities / regions and corridors in Europe.

In the frame of the EU C-ITS platform, a list of Day land Day 1.5C-ITS services has been identified
(see [4], pg. 24)on which funding and deployment initiatives should be focused. Such services have
been successfully pre-deployed and tested at pilot scale in the frame of various European projects
and road operators’ initiatives in urban and interurban environments. Day lcooperative systems and
services are now ready for wide scale deployment, however challenges exist in terms of technology
evolution, standards and interoperability, adaptation to the needs of each city/region, road authority
and/or infrastructure operators and integration with existing or new advanced traffic management
systems, especially in the context of new mobility policies. In the current situation, public procurers
cannot directly buy C-ITS solutions in the market. Therefore, PPI strategies and approaches may
become a powerful way to boost the market in line with requirements of potential new customers,
who generally have a clear knowledge of policy needs and functional requirements in line with
existing infrastructure. However, they may not have knowledge of possible technical solutions able
to address them. Through PPI, equipment suppliers and service providers can be engaged in the
rollout of innovative C-ITS solutions based on interoperable, tailored solutions addressing the needs

of an integrated approach to transport issues.

As already mentioned, PPI may enable a public procurer to act as launching customer / early adopter
/ first buyer of innovative commercial end-solutions newly arriving in the market and, hence, to solve
the ‘chicken and egg’ problem of large scale C-ITS deployment by facilitating a fast move at European

scale.
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3.3 P4ITS flowchart to understand PPl in relation td TS

Based on the above, P4ITS developed the flowchart shown in Figure 2 to illustrate the concept of PPI

from the point of view of the public procurer.

The flowchart is intended as a conceptual referenceo common issues and themes related to PPI

among public procurers of innovative solutions for (cooperative) ITS and their counterparts from

other entities and countries, with a view to developing a more concerted approach in Europe.

In the next chapters, the description of each part of the flowchart of Figure 2 is given by referring to
some theoretical grounds. This flowchart aims to identify the types of procurements that can be
followed (procurement of R&D, procurement of innovation, or conventional procurement) in relation
to the development level of the new / innovative solution, in terms of Technology Readiness Level
(TRL). The flowchart in Figure 2 does not encompass any recommendations for specific procurement
procedures (open or restricted procedure, competitive dialogue etc.), as it is designed for conceptual

purposes only.

3.3.1 Market consultation / investigation
The initial question distinguishes two different tracks:

oCanl buy a solution othe market or dd need a newinnovative solution to meany needs?

The underlying objective of this initial question is to understand if any existing solutions available on
the market can fulfil the needs expressed for the acquisition process or if such needs require an
innovative solution and to assess which step is missing before market introduction of a new product
or service. Another possibility is also given by the willingness, rather than the need, to look for new,
innovative solutions with a more open-minded approach, less bounded by risk-avoidance barriers.
This willingness does not find application in basic, standard purchasing actions, but when the
challenges and costs linked to maintaining the existing status make it relevant, the first question can

then be read as:

oCan an innovative solution bring me more advantag@spared to the current situati®a

In the transport sector, this question is linked to the needed / desired balance between innovative
solutions and backward compatibility with legacy systems. The equipment available on the market
may require some substantial adaptation work to be integrated into a wider system (e.g., standard

modules to be integrated into a proprietary system tailored to provide specific traffic management
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and information services or traffic lights’ control). Obviously, when there is no need / willingness to
go for innovation, a “conventional” procurement action — intended as “business as usual”, will be

carried out.

3.3.2 Availability of a new (modifiedor adapted) solution

This second question shall be simply read as “Is more R&D needegavith R&D being defined as in
the OECD Frascati Manual * [6] in reference to the Technology Readiness Level (TRL)". In line with
this, the term Research is used referring to TRLs 3 to 5, while the term Development is used referring
to TRLs 6 to 7. If a solution is not available, then more R&D will have to be procured through e.g. a
PCP action. If a solution is available, e.g. as a pre-commercial prototype, but needs to be modified or

adapted in order to be commercialised, then a PPI action shall be carried out.

3.3.3 Need formore R&D to adapt or integrate a new solution

The third and last question “Is nore R&D foradaption or integration needéll has to be read as:
does the (new) potential solution require additional R&D in order to fulfil the needs of the procuring
authority? Here again, two possibilities are envisaged: a PPl action with R&D or a PPl action without
R&D. Here the expression “PPl without R&D has to be intended as an innovation-friendly
procurement action’, i.e. where the innovation aspect is not an essential condition of the
procurement action, but it is rather conducted in a way to allow potential innovative solutions to
substitute known solutions already available on the marked (also known as commercial off-the-shelf
items, or COTS). An innovation friendly procurement action might be carried out e.g. by specifying
the needs by means of functional specifications or by allowing variants in a standard procurement

procedure of an existing solution, service or technology.

3.3.4 PPIlwith R&D

As additional R&D might be needed in PPl it has been crucial for the P4ITS network partners to stress
the differences between R&D procurement in the frame of a PCP action and in the frame of a PPI

action.

®See Chapter 2.2 “Research and experimental development (R&D)“, page 30.
* See Annex | for a detailed description of the concept of Technology Readiness Level.
> “Innovation friendly procuremehinay also be defined as PPl according to the Horizon 2020 definition.
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PCP is a particular way of procuring R&D services in which the risk / benefit sharing is fixed at marked
conditions. PCP has as its final goal to only produce prototype solutions and PCP is being carried out
outside the scope of the EU procurement directives in accordance with Article 14, directive
2014/24/EU. PCP actions may contain parallel R&D activities (usually carried out by several suppliers)
and enable public procurers to share the risks and benefits of undertaking new developments with

the suppliers participating in the PCP action in a way that does not involve State aid®.

Contrary to PCP, the ultimate objective of a PPI action is a commercial procurement contract; i.e. for

purchasing commercial volumes.

Hence, P4ITS has decided that a conceptual difference between procurement of R&D outside the
scope of the procurement directives (such as PCP) and PPl with R&D should be defined by the level of
risk and innovation. The best way of doing that is by categorising the level of innovation by the TRL

metrics’, as described below.

3.3.5 PPIwith R&DversusPCP

Based on the above, Figure 2 illustrates a clear conceptual division between PCP and PPI actions and
conventional procurement in relation to TRL. As explained in chapter 4, the opportunity to follow a
certain procurement approach or procedure depends on several factors. To differentiate between
these different types of procurement action, the “Guidance for public authorities on Iftic

Procurement of Innovatidr8] has been taken as reference.

Here, the objective of PCRs described on page 20 as the action

to procure research and development services, up to the prototyping or first test production
stages. PCP may include the acquisition of the limited prototypes and/or test products
developed, but does not include the acquisition of larger volumes of resgiftthgplutions on

7

I O2YYSNOALFt &0FtS FyR®YdAG y2i O2yaidAadadzisS ai

In other words, it can be stated that PCP covers the phases from the proof-of-concept up to the
material solution analysis, the technology development (at component or system level), and the
development / engineering, while it does not include the production and deployment even at low

rate. According to this definition, a PCP can be considered to encompass TRL range from 3 to 7.

®See “FAQ 1: What is R&D procurementl.ih NIi A OdA7]F NJ t / t K&
’ See Annex | for a detailed description of the concept of Technology Readiness Level.
® See also Commission Communication COM (2007) 799 final on PCP, section 1 (1).
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In principle PPldoes not need to include R&D, as already stated. However, R&D cannot be totally
excluded from the PPI concept, e.g. when a public authority needs a specific cooperative ITS solution
to be integrated in existing legacy systems, thus requiring more R&D and innovations, not readily
available in the market. In this case, PPl may fall into the TRL range from 6 to 9, the lower limit being

linked to the need of more R&D and the upper limit to the need of innovation on C-ITS solutions.

Finally, in Figure 2 the last step of the innovation procurement evolution (PCP, PPI) is also shown.
This step is reached when a COTS item is available on the market (TRL beyond 9) and can be acquired
through a “conventional’ procurement action without need or desire for additional R&D or

innovation.

The link between the PPI flowchart and the TRL metrics defined in the frame of the Horizon 2020
programme is shown in Figure 2. As stated at the beginning of chapter 3.3, the PPI flowchart shall be
used as a conceptual reference to create a common understanding between public / private
procurers and their counterparts on the choice of the most appropriate approach and tool in a PPI

action.
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Figure2: Flowchart defining the PPI concept in relation TRLs
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4 Legal aspectsand framework for PPI

4.1 Preliminary considerations

This chapter describes in more detail the definition and legal aspects of PPI. The legal framework for
PPl is established at the European level by the current procurement directives which, in the context
of the present document, refer to the directives 2014/24/EU on public procurement and 2014/25/EU

on procurement by entities operating in the water, energy, transport and postal services sectors®.

As mentioned in chapter 3, PPl must not be understood as a term for a certain procurement
procedure, like for instance the ‘Innovation partnership’*’, open or restricted procedures, or the
concept of PCP. PPl is procedure-neutral and in principle any procedure within the procurement
directives is applicable in a PPI action, although some Member States in national legislation or
guidelines may require procuring authorities to follow specific procurement procedures or

procedural steps when procuring new, innovative solutions.

Therefore, and conversely to PCP, PPI actions can be understood as supporting initiatives enhancing

procurement of innovation. PPl can be understood as either:

A. European, national, regional or local programmes/strategies/policiesupporting procurement
of innovation, such as strategies on making daily procurement more innovation friendly (e.g.,
target to carry out with a PPl approach 20% of all procurement actions) or multi authority
cooperation with a certain economic mass, allowing market penetration of new (yet
undiscovered) innovative solutions in grand joint procurement projects

or

B. The technical or legal approachesone can adopt to enhance the possibilities of new innovative
solutions to win a tender (in this document also referred to as ‘PPl approaches’). Hence, on an
operational level the PPl approaches are the very fundamental preconditions for PPl actions
and the principles behind PPl approaches can be used in any public procurement procedure,
including day-to-day ‘conventional’ procurement, to enhance the possibilities for obtaining

new solutions for the needs of the procuring authority.

° The Directive on defence and security (2009/81/EC) and the Directive on concession (2014/23/EU) are not
seen as relevant in the description of PPl in the field of C-ITS. Furthermore, the description given in this
document about the PPl approaches is based on the Directive on public procurement (2014/24/EU).

1% See Directive on public procurement (2014/24/EU) Article 31. During the P4ITS external consultation in 2015
it appeared that many practitioners, legal as well as technical, consider PPI as being identical to the ‘Innovation
partnership’ procedure. This is not a correct assumption.
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PPl might therefore be part of a mix of policies aiming to encourage the procurement of both R&D
and innovation in the performance of public tasks or to address societal challenges and needs. Such a

policy mix can therefore comprise both PCP and PPI strategies.

With the aim of providing practical guidelines for PPI, the next chapters are focused on the possible

approaches which can be adopted in the planning and implementation of PPI.

Due to the fact that PPl by nature is a (part of a) procurement process, first the link between PPl and
the procurement procedures according to the procurement directive are described in chapter 4.2.
Then, the different PPl approaches are described in chapter 4.3 with pros & cons for each one, while

some considerations on intellectual property rights (IPR) are given in chapter 4.4.

4.2 PPl in relation to thechoice ofprocurementprocedures

In any procurement action, the complexity of the acquisition and the expected number of qualified
suppliers both determine the choice of the tendering procedure to adopt in line with the European
procurement directives or the national legislation implementing such directives. Therefore, the
conventional procurement of a commercial item that, according to the knowledge of the procuring
organisation, is available on the market and fulfils the tender requirements without any need for
modifications (CTOS or with only a limited and well defined set of modifications) should — as a rule —
be conducted according to the open or restricted procedure'’. On the contrary, an acquisition that a
priori requires comprehensive modifications or adaption would normally be conducted according to

a more complex procedure allowing dialogue or negotiation with the bidders.

As mentioned in chapter 3, PPl does not necessarily include R&D by default. However, it must be
accepted that, not least in the field of C-ITS, PPl might very well contain elements of R&D for
adapting / modifying / integrating a solution already available on the market, so as to make it meet
the requirements, insofar as this adaptation, etc. has not been developed during the initial market
dialogue phase. This is mainly due to the fact that standardised and interoperable C-ITS solutions are
still not available on a large commercial scale, or are not yet ready for implementation (as further

explained in chapter 5).

The choice of the tender procedure should always be based on market investigations / consultations

(see chapter 4.3). Supplementary R&D might be carried out by suppliers themselves during a market

" The country comparison report on “Transposition of EU regulation on public procureridal, dated June
2014, authored by Deloitte and published by the Danish Competition and Consumer Authority, mentions (on
page 21) a UK government initiative on limiting the wide use of competitive dialogue in the UK with the aim of
lowering the transaction costs for both contracting authorities and private suppliers and of making the public
procurement process less complex and more accessible to SMEs.
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dialogue phase. However, if the procurer cannot reasonably anticipate the need for such
supplementary R&D to be carried out outside a tender procedure, the procurer must choose a
tender procedure for the PPI action. If the TRL of new or existing available solutions are still low (i.e.,
below TRL 7), and some R&D activities must be foreseen to meet the needs of the procuring
authority and/or the complexity of the acquisition is high, the competitive dialogue or the negotiated

producers might select the correct procedures to use.

Figure 3 below seeks to illustrate the theoretical correlation between the development level, the

complexity of the intended C-ITS acquisition and the actions according to EU procurement directives.

Product available on the market...

Development level
Procure g innova
(Within th

PPl with R&D || PPl without R&D

Procurement of new
(Within the procurement dif

Procurement of resea
(Outside the procurement

Figure3: Link between procuremenéctionsand development level (TRL)

4.3 PPI approaches

4.3.1 Introduction

As introduced in chapter 4.1, PPl can be understood as the operational approaches (technical or
legal) one can adopt for each single tender procedure to enhance the possibilities for new innovative
solutions to win a tender. Therefore, on an operational level, PPl approaches are very fundamental

preconditions for PPl actions.

4.3.2 Market consultation

Knowing the basic needs, or the functional requirements or the technical specifications at the basis
of each acquisition and what the market can offer is an obvious precondition for any successful

procurement action. When procuring innovative solutions this precondition is even more important
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due to the fact that neither the procurer nor the market know precisely what is needed with respect

to what the market can (or will be able to) offer.

Therefore, a thorough market investigation is a cornerstone of PPl and often a fundamental
precondition for a successful end solution. As part of a market investigation, procuring authorities
are allowed to carry out a direct consultation with the potential market players of the forthcoming
procurement action. The legal framework for the market dialogue is given in the Directive on public

procurement (2014/24/EU), Article 40 on ‘Preliminary market caultation':

Before launching a procurement procedure, contracting authorities may conduct market
consultations with a view to preparing the procurement and informing economic operators of

their procurement plans and requirements.

For this purposecontracting authorities may for example seek or accept advice from in
dependent experts or authorities or from market participants. That advice may be used in the
planning and conduct of the procurement procedure, provided that such advice does not have
the effect of distorting competition and does not result in a violation of the principles of non

discrimination and transparency.

The boundaries of market consultation are wide as long as competition is not distorted. Obvious

examples of market consultations are:

9 suppliers’ presentation and demonstration of solutions available to date
' peer consultations with current customers or users

9 gathering feedback from interested suppliers about draft technical specifications

Presumably, and seen in the light of current evolution of market consultation techniques, market
dialogue might also include a closer cooperation with market players, such as the development of
common approaches for specifying technical demands, initial field testing, or even research and
development projects defined in the frame of public-private-innovation partnerships for research,
development and innovation. Some examples of approaches that can be utilised in PPl are listed in
chapter 4.3.3. Some of these approaches, such as the use of living labs to give the procuring

authority insight in existing technology or durability, shall be used during a market dialogue phase.

As obvious precondition for a successful innovation procurement action, a well carried out market
consultation is very important. Therefore, the subject of market consultations should be a part of any

strategy or policy supporting procurement of innovation, as stated in chapter 4.1 (see point B).
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4.3.3 Schematic outline of PPI approaches

Tablel: PPI approaches tabté

Approach Description in short Examples of pros and cons
- Market e Early announcement of intentions to procure or to Pros
consultation deploy innovative solutions 9 Crucial for market and technology knowledge
- Early * “Prior Information Notice” in the OJEU 1 The suppliers have the opportunity to modify or customise their existing solutions — or
announcement of | ¢ Between announcement and tender: preliminary even develop entirely new solutions
procurement market consultation/dialogue —have the industry 9 Buyer driven innovation without procurement of R&D
intentions solutions reached the required readiness (technology, |Cons
- Forward tests, price etc.)? 1 Risk of distorting competition in case of violation of basic principles of transparency and
Commitment L Option: Combined with Iong time limits for the receipt equa| treatment (sufﬁcient measures must be taken)
Procurement of tenders { Risk of lack of commitment due to uncertainty or needs or chance of winning a contract
(art. 40) e Guarantee of minimum procurement volume to

increase interest for participation in the PPI process

I Suppliers may be reluctant to disclose their solutions outside a competitive process

Functional / open
specifications
(art. 42 (3)(a))

¢ Define technical specifications based on functionality or

needs with the aim of allowing innovation, efficiency
improvement, and new ways of thinking

¢ Focus on needs instead of solutions

¢ Not necessarily 100 % functionally based requirements
—a mix of specific and open specifications is possible

Pros

¢ Allows entry of new solutions not yet known by the procuring authority

* Suitable for PPI’s following PCP actions or other Public-Private-Innovation projects (art.
14)

* Helps to prevent supplier lock-out /disqualifying due to competitive advantages
Cons

I Challenge how to measure how well the different solutions match the requirements
when requirements are defined on an abstract level

9 Requires focus on how to evaluate the best bids (evaluation criteria) vs. focus on the
(details in the) technical specifications in a “conventional” specification

9 Requires focus on minimum requirements to make sure that the solution meets the
needs of the procuring authority

Variants
(Alternative
solutions)
(art. 45)

¢ A combination of a specified solution and an open
specification allowing suppliers to offer both the
specified solution but also one or more alternative
solutions

Pros

¢ Pave the way for alternative — not yet known — solutions

¢ May visualise differences in price, technology, utilisation, methods of implementation
etc.

2 Numbers in brackets (e.g. rec. 73 or art. 40) refer to relevant recitals or articles in the Procurement Directive 2014/24/EU.
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Approach

Description in short

Examples of pros and cons

Cons

* Requires focus on how to evaluate the best tender (evaluation criteria)

* Requires focus on minimum requirements to make sure that the solution meet the
needs of the procuring authority

« Difficult to define minimum criteria that fits both the specified solution and an (yet
unknown) alternative solution

Total Cost of
Ownership (TCO),
Life-cycle costing

e Measuring the total cost of a solution — not only the
price of product (e.g.
Design/Finance/Build/Operate/Maintain (DFBOM) for

Pros
9 The suppliers are forced to reduce the costs of manufacturing and/or ownership - and
thus the price of the solution

(LCC) road infrastructure) 9 Demands of TCO or LCC reduction can lead to new innovative solutions or cost
(art. 68) * An evaluation-technical price comprising different reductions
aspects of the costs based on transparent and 1 May suit tender procedures allowing variants (choice between ownership of product
objectively verifiable and non-discriminatory methods and procuring services)
of calculation Cons
* Focus on data delivered by the suppliers 1 Difficult to develop objective and reliable models for calculating TCO or LCC
9 High level of insight in manufacturing processes and product/solution technology may
be needed
9 Relies on information from the suppliers
I TCO or LCC may rely on variables not directly related to the solution, e.g. electricity rate
9 May in some cases even counteract innovation
Usi ng ‘i 1eArt.67(2)(a): “Such [award] criteria may comprise for Pros

charact e
evaluation criteria
(art. 67 (2)(a))

instance: (a)...innovative characteristics...”
e Using award criteria as a competition tool steering
towards innovative solutions

9 Awarding suppliers for offering new solutions and may open competition for SME’s

9 May level out tactical pricing or significant price advantages for “old solutions”

1 Forcing potential suppliers to take steps towards product development if they want to
keep chances of winning tender procedure
Cons

9 Difficult to define “innovative characteristics”

9 Requires expert evaluators and expert involvement in defining

9 May trigger expensive solutions breaking the budget

1 Risk of insufficiently tested solutions if no minimum requirements for test
documentation
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Approach

Description in short

Examples of pros and cons

Remuneration for
participation

® Presupposed in competitive dialogue, innovation
partnership and design contest

* The same mechanisms as in PCP — competitive
development but combined with a public procurement
contract

e May also be used in open or restricted procedures —
possibly in combination with long time limits for receipt
of tenders

* May be used to a limited extend in a marked
consultation for e.g. reviewing draft of technical
specifications

Pros
e Increases the incentives for participating and developing/modifying/adapting solutions
* Enhance possibilities for SME’s to participate
Cons
* Remuneration outside a procurement procedure has to comply with EU or national
thresholds for procurement
» Always consider the risk of illegal state aid if outside a competitive process!

Free test sites /
living labs

Putting test facilities or living labs, based on operational
environment/real traffic conditions (real data) at
potential suppliers disposal before issuing the
procurement procedure

Pros

91 Can help SME’s to get innovative solutions tested in operational environments

91 An operational way of showing the marked what the procures want to see
demonstrated and how

91 An operational opportunity for suppliers to demonstrate solutions (showroom)
Cons

91t may be a problem to provide for equal access to test facilities

I Risk of illegal state aid if outside a competitive process

Joint (cross
boarder)
procurement
(rec. 71+73)
(art. 38-39)

e Multiple procuring authorities, maybe from different
member states, coordinating procurement actions with
the aim of obtaining harmonised solutions

¢ Can take many different forms as from coordinating
preparation of common technical specifications to full
scale joint procurement processes with joint contract
award (same supplier)

Pros

9 Enhance contract opportunities for specific solutions, making suppliers more willing to
invest and participate in PPI process

9 May gather the critical mass for enhancing new innovative solutions to enter the market

9 May constitute the incentive for suppliers to take the last steps towards market
introduction or product modification to meet the needs of the procuring authorities

9 Sharing information and experience among different procuring authorities will optimise
requirement specifications
Cons

1 Difficult to manage and coordinate

9 Administrative costs may be higher than in single authority procurements

9 Differences in national (or even regional) requirements may create severe barriers when
specifying requirements

9 Different sets of national legislation
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4.4 |IPRin PPI

As mentioned in chapter 4.2, PPl for C-ITS might include R&D in different aspects. For instance,
already existing solutions, but utilised for different purposes, may require technology adaptations,
modifications and/or integrations before the end solution can fit the needs of the procuring
organisation. Such work may very often be characterised as R&D and, therefore, might very well be

subject to independent intellectual property right (IPR) protection.

If any IPR can be foreseen in relation to the PPl action, then the procurer should analyse whether the
function or functionality of the IPR is crucial for the utilisation of the solution (via an assessment of
Total Cost of Ownership / Life Cycle Costing), or whether the IPR might as well — for financial reasons
or for promoting the market rollout — be kept by the supplier / provider. These considerations are
similar to those that apply in case of PCP actions or Public-Private-Innovation-Partnership (with or

without subsidies) and should thus include aspects such as:

9 the need for further development and/or distribution within other entities of own organisation

9 the need for distribution outside own organisation on a commercial or non-commercial basis

9 the need for later third-party integration of the solution (e.g., integration of different modules
in a system, or equipment vs. APl adaptations)

9 the need for independent operation or maintenance, or

9 the need for outsourcing further development, upgrades, operation or maintenance.

When analysing the above mentioned aspects it must however be borne in mind that most of the IPR
of a final solution procured will already be held and protected by the supplier / provider as the

mainstay of the solution is usually (by definition) already commercialised.

To the extent that a solution is procured through the ‘innovation partnership’ procedure, the
procuring organisation should be aware of the requirement of Article 31(5) of the European Directive
2014/24/EU concerning the arrangements applicable to intellectual property rights.

Additional considerations about IPR are available on the “Introduction to intellectual property rights

in Public Procurement of Innovatiofi0], which the reader is encouraged to consult.
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5 PPIfor GITS: experiences, barriers and opportunities

5.1 GCITS development andeploymentto date

In the frame of C-ITS development and deployment, typically the procurer has a good understanding
of the needs, of the functional requirements and, sometimes, also of the technical specifications of
the end-solution that has to be acquired. However, commercial off-the-shelf (COTS) solutions are
often missing and, therefore, even if the technology framework can be defined, there are no
products or services available on the market that can match it. A PPl strategy and/or approach can be
an efficient way to acquire the necessary solutions by cooperation and dialogue between the supply
and the demand side, e.g. through a well-scheduled and well-planned market consultation. By doing
so, there would be a reciprocal visibility on longer-term policy, implementation plans and operational
needs of the procuring organisation as well as on the technology evolution on the industry side,

unveiling new market opportunities for both.

Research on C-ITS systems has already been carried out over the past decades through national and
European R&D programmes and projects led by the industry, research establishments and academia,
thus reaching a significant level of maturity of the so-called Day 1services’ to provide e.g., warnings
about road hazards location and in-vehicle signage applications. Some COTS technology solutions are
now available for these services. Cooperative systems and services are thus a reality and mature
enough to enter the market: technology concepts proved to work, test prototypes have been

deployed and piloted in operational environments (i.e. in real-life traffic conditions) reaching a TRL 7.

On the other hand, the so-called Day 1.5services™ have reached a maturity around TRL 5-6 and
have higher chances to be further developed and fully deployed by means of PPl actions. Day 1.5

solutions are built on knowledge and solutions created already in previous R&D projects in different

 The EU’s C-ITS Platform [4] agreed on a list of Day lservices which, because of their expected societal
benefits and the maturity of technology, are expected to and should be available in the short term (personal
benefits, users’ willingness to pay, business cases and market driven deployment strategies were not taken into
account at this stage). These hazardous location notifications include: Slow or stationary vehicle(s) & Traffic
ahead warning, Road works warning, Weather conditions, Emergency brake light, Emergency vehicle
approaching, and Other hazardous notifications. Signage applications include: In-vehicle signage, In-vehicle
speed limits, Signal violation / Intersection Safety, Traffic signal priority request by designated vehicles, Green
Light Optimal Speed Advisory (GLOSA). Other Day 1 services are Probe vehicle data and Shockwave Damping
(falls under ETSI Category ‘local hazard warning’).

" The EU’s C-ITS Platform [4] considered Day 1.5services as mature and highly desired by the market, though,
for which specifications or standards might not be completely ready. These services include Information on
fuelling & charging stations for alternative fuel vehicles, Vulnerable Road user protection, On street parking
management & information, Off street parking information, Park & Ride information, Connected & Cooperative
navigation into and out of the city (first and last mile, parking, route advice, coordinated traffic lights), and
Traffic information & Smart routing.
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ITS areas (not only C-ITS). The different steps that have led to the above mentioned Day 1-1.5
services are presented in Table 2 in relation to the TRL achieved. Table 2 links the information
already presented in Figure 3 to past and ongoing reference projects in the field of (cooperative) ITS

and traffic management.

Building on findings of previous basic research (TRL 1-2), after 2006 the first proof of concept
resulted from C-ITS projects such as COOPERS [11], CVIS [12] and SAFESPOT [13], in which the
technology for roadside and in-vehicle communication was developed and demonstrated. Feasibility
issues and areas for technology improvement were identified for further field operational testing.
Based on some pre-tests undertaken in Pre-DRIVE [14], two field operational tests (FOTs) were
completed in 2014 (DRIVE C2X [15]) and 2015 (FOTSIS [16]). The results of these small scale FOTs
together have been the basis for real-life urban pilots such as Compass4D [17] and CO-GISTICS [18] as
well as for national and regional pilot corridors like SCOOP@F [19], Eco-AT [20], NordicWay [21], and

the international C-ITS Corridor [22].

However, cooperative systems and services (including Day 1 services) have been tested and deployed
only in small scale field trials and pilots on the basis of pre-commercial solutions (i.e., up to TRL 7),
and large scale deployments are needed. Regional/national implementations of such pre-commercial
solutions and cross-site operations aimed to define common standards and achieve interoperability,
whilst evaluating cost-benefit analysis and user acceptance of various end-solutions, and setting up

new business models.

Even if the C-ITS technology is proven in operational, real-life environments, the benefits need to be
further demonstrated for decision makers and end-users. Furthermore, to ensure harmonised and
seamless C-ITS end-user services, systems still need to become truly interoperable. This does not
necessarily mean that all deployments need to rely on the same communication technologies or
components, but it needs to be ensured that travellers will receive their services at the expected
quality across Europe, even when the underlying technology is different (e.g., services will be
transmitted through short range communication means like ITS-G5 as well as through cellular
communication networks). Public acceptance of C-ITS, e.g. in relation to data protection and privacy
issues, have to be solved as well to achieve sufficient levels of penetration of innovative C-ITS

solutions, and to allow delivery of expected benefits and roll out a sustainable market.
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Large-scale pilot tests across Europe are currently being set up for instance under the 2015 CEF
Transport call for proposals [22]. These tests will show where additional R&D is required to meet the
new needs of public authorities, e.g. in the area of secure service transmission. New functionalities
and hybrid solutions shall be integrated into existing legacy systems for advanced traffic
management, rather than creating new isolated solutions, thus keeping products and services in line
with the functional requirements and technical specifications defined. Road operators shall move
from physical towards a digital traffic management infrastructure (e.g. ECo-AT vision in Figure 4) and
from general towards personalised and targeted traffic management (e.g., not one message for all
vehicles, but different personalised messages for different vehicles, such as taxis, trucks, buses, or
service vehicles). This would create new possibilities for active traffic management and facilitate

working towards common goals, thus moving from a reactive traffic management concept towards

proactive solutions/alternatives (network benefit optimisation).

Figured: Driver’'s perspective today (HABvision and t or

The PCP project CHARM [24] was launched in 2012 to challenge the market to develop innovative
modaules that fit within a new, flexible, common architecture for traffic management centres (TMCs).

Divided in 3 phases (solution design, prototyping and pre-production), it covers TRLs from 3 to 5.
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Table2: Acquisitionactions inrelation to GITS deelopment/ deployment phases

TRL R&D and pilot PCP actions PPI actions
deployment activities in Speeding procurement and deployment
the field of CITS .
Public procurers: Industry:
To increase number To achieve critical
of stakeholders mass of the market
1-2 |Basic research / / /
3 |Research program Proof of concept. / /
(CVIS, SAFESPOT, Description for
COOPERS, CHARM-PCP | evaluation (solution
Phase 1) design)
4 | Demonstration inside Prototype for evaluation |/ /
research program (small | (pre-production
prototyping Pre-DRIVE, |prototype)
CHARM-PCP Phase 2)
5 | Validation in research Prototype available / /
program (Pre-DRIVE, (pre-commercial testing)
CHARM-PCP Phase 3)
6 |Field operational tests | Small-scale testing Evaluation and Small-scale testing
(DRIVE C2X, FOTSIS) (controlled tests on validation for (prototype), including
public roads) deployment in pilots complementary R&D
7 | CIP program or CEF End of PCP (beginning of | Deployment and Evaluation for
(Compass4D, CO- PPI) validation in pilots deployment (final
GISTICS, NordicWay, prototype)
ECo-AT, SCOOP@F)
8 |TEN-T or CEF, Interreg, |/ Large-scale deployment | Large-scale deployment
Structural Funds
9 | TEN-T or CEF, Structural |/ Large-scale deployment | Introduction of product
Funds / service into the market
Regional and local / End of PPI COTS items (products or

deployment funds

services) available on
the market

5.2 Potential for the use of PPI In-OS

As mentioned in chapter 4.1, PPl consists of both strategic and operational levels, placing market

knowledge and marked consultation as a cornerstone.

PPI strategies and actions shall not be considered as a complex set-up, difficult to implement, but

rather as - as already mentioned, strategies and procurement approaches enabling decision makers

and public procurers to communicate on a large scale the needs / problems of public transport

authorities, and to make the requirements acknowledged by the market players. This way, PPI

actions are also an opportunity for new cooperation between procurers and suppliers to find

solutions together while gathering knowledge important for both sides. Based on such knowledge,
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strategic decisions and implementation plans can be defined to achieve a reliable evaluation of the
cost-benefit ratio of innovative solutions compared to existing ones. This can support decision
making and increase purchasing power at a later stage, thus creating higher interest on the procurer
side. At the same time, the information provided by the public procurers through a market
consultation has high potential to stimulate the competition (in a healthy way), to provide better
visibility to public procurers and suppliers, and hence stimulate market growth, while reducing the
risk of potential vendor or technology lock-in. In addition, PPI actions can open up to ICT based multi-
sector solutions, which are easier to find than solutions related just to the transport sector, and the

ITS sector in particular.

Depending on the complexity of the need or problem, the procurement of innovative C-ITS solutions
may require a multidisciplinary team including ITS specialists, procurement specialists, lawyers, and
strong project management. However, this should not require heavy bureaucratic procedures
regulating PPI, but rather a new cultural approach to procurement of innovation. In this way,
different experts sit together and cooperate first to achieve common understanding and mutual
learning with open minds, then to implement procurement actions of C-ITS solutions based e.g. on

life cycle costing or total cost of ownership.

In the most complex cases, when multiannual strategic plans have to be implemented at national
level, this requires the involvement of car manufacturers, IT providers, content and service providers,
drivers, administrations, standardisation organisations to consider European ITS action plans &
delegated acts where the road authority is no longer at the centre of the network. In practice, it may
be difficult to prioritise all the stakeholders, and it must be acknowledged that every party has its
own agenda and different financial situation and level of expectation. Therefore, a PPl strategy
should encompass a long term communication plan of future needs followed by well-scheduled
marked consultations. However, when it is about solutions for urban, peri- / inter-urban transport,
the level of complexity is significantly lower since there are less influencing factors and the public
procurer can investigate a large market based on a simple formulation of the need, or the definition

of the functional requirement or, when known, of the technical specifications.

For a successful large scale deployment and market rollout of innovative C-ITS solutions, it is
therefore very important to include reflections about procurement as from the very early phases of
development and implementation, i.e. already when formulating the problem or needs to be
communicated to the market. Planning a PPl approach well ahead, and communicating the PPI

approach to the market, is a way to give to both procurer and the suppliers a clear vision of the
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project and to make it easier to define the main tasks and milestones. Figure 5 shows an example of
how this could be done. Providing such level of clarity will automatically trigger a positive impact on

the management of the resources, schedule and results of the final deployment.

, w—

Development &
Implementation

1
Need / 4
Requirement/ Optimisation

Specification

Testing

5
Deployment

Figure5: GITSdevelopment / deploymentbuilt arounda PPI approach

In the specific field of C-ITS, thanks to the level of maturity of technologies, short-term targeted PPI
actions may therefore be a better support action than long-term R&D activities as regards the
challenges related to the last steps of deployment, when objectives, roles and responsibilities of
different actors on specific tasks can be defined more in detail as compared to exploratory research

and highly risky developments.

To encourage public authorities and to engage industry players in utilising the possibilities of
innovation procurement provided for in the EU procurement directives and other instruments
provided by the Commission, the Commission has, since the end of 2015, launched a few calls for
tenders [25] addressing key issues identified during the first phase of the EU C-ITS Platform, namely:
1) A pilot project to identify and demonstrate the benefits from the application of C-ITS services in
urban environments and support interoperable pilot deployment of solutions; 2) a study on access to

in-vehicle data and resources.
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PPI to procurdharmonised GTS services

The procurement of harmonised services is now needed on the operational level to create a truly
European single market to ensure interoperability and continuity of services based on end-user
acceptance. PPl actions could be used in Europe to speed up the market by working actively together
to find solutions and to ensure minimum market size. As mentioned, PPl actions may therefore
represent a good opportunity for public authorities to steer the cooperation between private
companies and research organisations and speed up this large scale deployment process and for
market uptake. It would also offer the opportunity to bring C-ITS into the arena of innovative thinkers
from other ICT sectors with their experiences and, possibly, potential market players with radically

new approaches and disruptive business models and sustainable market solutions.

Perceived$sues ofusing PPin the ITS field
Some concerns were raised during the external consultation carried out in the frame of P4ITS.

The consultation revealed that procurers are confronted with the difficulty of guaranteeing backward
compatibility of innovative solutions with legacy systems and consequently of ensuring technical
maintenance (including updates / upgrades), especially when a service contract terminates and new

providers / suppliers take over new systems and solutions.

A risk was also identified as to the possibility of incurring exclusive commercial rights requested by
the supplier / provider as such IPR may already be secured by the supplier / provider in PPI. This may
lead to technology lock-in, lack of interoperability or lack of visibility. Therefore, IPR aspects and risk
management are crucial issues when planning a PPI action, not least in PPI’'s where crucial R&D
activities must be anticipated. This may particularly be the case in the ITS field, since communications
technologies are evolving very quickly, setting off the market as obsolete past implementations. Risks
are also increased when taking into account opinions and behaviour of public users and other

stakeholders in the ITS ecosystem.

In this sense, a good overview with practical advice of what to consider when implementing PPI
actions is given in the Procurement of Innovation Platform [26], where guidance documents are also

available to introduce public procurers to specific topics such as IPR [10] or risk management [27].
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5.3 CITS aspects for different PPl approaches

In this chapter, some of the PPI approaches described in chapter 4.3 are being addressed in more

detail from a C-ITS point of view.

Early announcement, forward commitment procurement

This approach can be adopted to provide the market with visibility of strategic policy objectives and
multi-annual action plans in the short, mid and long term with respect to various societal challenges
such as transport safety, security and efficiency. Due to the evolution of technologies and the
market, prices are subject to significant changes (especially those related to communications and
data) as compared to process launch if the actual procurement action is carried out after a few years
or if disruptive innovations are brought into the market. In this sense, the procurement of service vs.
technology, especially in multi-annual framework contracts, hides a higher level of complexity and
risk as services should be better phased to avoid risks related to differences between the

announcement / consultation time and the moment of the actual acquisition.

Variants

The risks due to the lack of a proper definition of the functional requirements vs. technical
specifications is that the systems architecture will need to be changed and it will be necessary to
ensure the equipment installed and the services implemented do work properly. The challenge is
therefore the matching of requirements by different technology solutions. Within the Compass4D
project, the testing of interoperability of C-ITS equipment from different vendors, in addition to
assessing the technical feasibility of the C-ITS services implemented in such cooperative systems,
although the requirements were not defined at an abstract level has been a major issue to solve. The
market innovation has to consider technology transfer from across different sectors (cross-
fertilisation) so as to open new markets for existing technologies. This is very relevant in C-ITS, as it is

based on ICT technology.

Total Cost of Ownership (TCO), Ldgcle costing

Provided that it is very difficult to know the cost of running the ITS “ecosystem” (technology
acquisition, its operation, etc.) from the beginning of the PPl process, a provisional price can be
defined at the end of the PPI process when awarding the contract, and then a process (based on
objective criteria) for annual revision of price based on cost-effectiveness / performance can be
included in the contract. For example, if a tender covers a TM service for five years, the contractor
could include in the tender a revision of the requirements on an annual basis, so that the TM solution

is always at the front end of innovation. A similar approach used in the procurement of services is
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based on the possibility of defining quality-related pricing, with increasing quality requirements
(Table 3). When the quality requirements are increasing over time, the price of a solution (service,
software, etc.) can be fixed depending on the level of compliance with quality threshold defined,
while the requirements are increased after a certain period. This allows anticipation of a higher
quality achievable with the technology (and other) development. The threshold may initially (Period
1) be even set at a level lower than the minimum requirements, if most of the solutions available do
not meet this minimum. Nevertheless, within a given, reasonable time the threshold can be raised to
purchase a solution that meets the optimal quality requirements. This approach requires periodic,

objective assessment of the quality and of the definition of the quality assessment framework.

Table3: An example ofjuality-related pricing, with increasing quality requirements

Time_sequence Period 1 Period 2 Period 3

Increasing Price

Price 1 Quality level 0 Quality level 1 Quality level 2
(Minimum quality)

Price 2 Quality level 1 Quality level 2 Quality level 3

Price 3 Quality level 2 Quality level 3 Optimal quality

Considering the life cycle costs should be included in the selection criteria, such as the electricity
consumption by a road side unit (RSU). If the cheapest RSU is more energy demanding, then it can be
more beneficial to buy a unit that consumes less energy, even if the purchase cost is higher. Legacy
issues can also make the cheapest technology more expensive to integrate into an existing system
(e.g. connection to the Traffic Management Centre), depending on the quantity of units to be
purchased. At the interoperability level, there is a need to maintain processing performance of old
roadside units vs. in-vehicle units, each time a software update is needed since it is likely cheaper to

update the software than replace a C-ITS unit.

5.4 Practical examples of innovation procurement irlTS

Some of the examples mentioned in Table 2 are described here. It must be said that none of these
projects has been carried out with a PPI action, but they are all valid examples for public procurers of

challenges faced in R&D and innovation of C-ITS, with lessons learnt and hints on potential use of PPI.
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Name of the project

CHAIRIVI CHARMPCP website:

www.rijkswaterstaat.nl/english/about-us/doing-
businesswith -rijkswaterstaat/charnmpcp/index.aspx

Short description

The objective of CHARM is to move towards an open modular architecture for traffic
management systems that prevent future vendor lock-in and allows new modules to be
plugged in more easily, bringing breakthrough innovations to traffic management
services.

CHARM-PCP has the objective to create three new modules, which can only function
when they fit within the new CHARM architecture. The proof of the flexibility of the
architecture is in the incorporation of new modules. At the end of the project the
selected innovations will be tested in an operational TMC, procured with the new
architecture. The three modules correspond to three sub-challenges forming part of the
overarching challenge shared by CHARM traffic management authorities to achieve
radical improvements in traffic management services that contribute to optimising the
performance of the road network, improving road safety and reducing CO2 emissions.
The following topics have been selected for the development of innovative modules:

 Challenge 1: Advanced distributed network management
To realise a module that provides automated support for management of large
(nationwide) traffic networks. The module should be a multi-layered, self-learning
engine that is able to manage large networks and balances between different
types of goals.

9 Challenge 2: Detection & Prediction of Incidents
To realise a module that provides early identification and prediction of near future
events on the network (accidents, queues, etc.), called "virtual patrolling".
Detection and prediction should be targeted at the top 3 incidents: accidents, car
breakdowns and queues.

 Challenge 3: Support of Cooperative ITS Functions
To realise a module that supports the implementation of cooperative system
services requiring participation of intelligent infrastructure to optimise the
performance of the road network

Procurement action

Pre Commercial Procurement (PCP)

Lessons learnt

Lessons learnt after Phase 1:

Recommendations for future CHARM PCP phases and future PCP projects:
a. Use PCP expertise in future phases (2 and 3) and PCP projects

b. Secure link between PCP and wider programme

c. Plan and communicate the amount of resources early on.

d. Discuss and organise the process of future phases.

e. Maintain good understanding between supervisors and contractors.
Further recommendations for future PCP projects:

a. Procurement of innovation requires flexibility;

b. Extensive guidance during procurement procedures;

c. Start with more contractors in Phase 1.

Potential use of PPI

The target for the modules to be developed within CHARM-PCP is to achieve TRL 5 at
the end of the project. The follow up as PPl has not been decided yet.
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\ \ http://eco -at.info/
Cooperative
ITS Corridor
E C 0 -AT Joint deployment \
Description The ECo-AT Living Lab has been set up on three motorways around Vienna and the

secondary road network. 24 road-side stations, coupled with a range of traffic-control
installations, make it possible for vehicles on the road and the systems to communicate.
The Living Lab was initially set up in 2012, together with the Austrian subsidiaries of
Siemens, Swarco and Kapsch, for a telematics demonstration project at the
international ITS Congress in Vienna. Its impact was so warmly welcomed that it is now
also used by ASFINAG (Austrian publicly-owned body that finances motorways and
highways), and the ECo-AT partners to test the next generation of ITS applications.

ASFINAG currently uses the Living Lab for the Austrian section of the international ITS
corridor, which involves Germany and the Netherlands on the Rotterdam-Frankfurt-
Vienna route, for which two common co-operative ITS services are being developed. A
“Road works Warning” service will soon give road users advance notice of a lane closure
warning trailer on / near the roadway. Another service, the “Probe Vehicle Data”, deals
with data transmitted from vehicles to the road-side stations in order to improve traffic
information. Additional services, such as a “Hazardous Location Warning” and “In-
Vehicle Signage”, are also developed by ECo-AT and demonstrated in the Living Lab.

Procurement action

The Living Lab is a special test facility, but first and foremost a means for procurers to
develop new ITS applications in tandem with counterparts on the market. As a public
body, ASFINAG must abide by both national and European tender regulations. This
implies that companies involved in drafting specifications might be disqualified from
participating in the eventual tender process, if competition cannot be levelled out by
other means. That is detrimental to the development of new systems.

The difference between the development of ITS applications and ‘regular’ projects is
that it is essential that actors in the marketplace are closely involved in drafting
specifications and standards. Because there are so many unknowns, ASFINAG cannot
draft precise specifications alone. If there is no demand and the specifications are also
fuzzy, there is no company that will buy in the development of a new system. Their
know-how is a must have, otherwise the quality of the specifications will be insufficient.
However, as long as there will be no follow-up order on the market at a later stage, the
providing companies are not interested in joining consultations.

The impasse that this creates is absorbed by making all ECo-AT specifications fully
available to interested parties in multiple releases and to allow everyone using the
Living Lab as open test facility. Both the participants in the project and other interested
parties from the marketplace are thus always aware of how things stand. Since all the
results are immediately open and accessible, there is a level playing field for all parties,
and there are no more impediments to the tendering a new ITS system.

Lessons learnt

The Living Lab ensures that there is rapid development for ITS systems. Now it is
possible to immediately test whether a new communications protocol works properly,
without first having to initiate a pilot study. Because it is a living process, the necessary
adjustments can be made during the testing. Also, as the Living Lab equipment is
available round the clock, multiple test cycles can be completed.

With ECo-AT major steps can be made towards larger scale ITS deployment. This is also
true for projects in France, Spain and Portugal, with the SCOOP Project, and in the
Scandinavian countries with the NordicWays project. That is important because, by
developing Europe-wide standards a ‘critical mass’ in terms of industry investments in
new systems can be created, while vehicles will be able to receive information all over
Europe. There is no sense in just doing this at the level of one country as business /

13/06/2016

38 © P4ITS Consortium



http://eco-at.info/

D6.2 — Final recommendations / guidelines 1.0

market opportunities would be too small. The global market is greater than the sum of
its single (national) parts.

Potential use of PPI

After new and innovative ITS systems were developed and specified within the Living
Lab, ASFINAG will launch a tender on these systems. In doing so, ASFINAG will act as a
lead customer, in order to facilitate market roll out of these new ITS solutions.

www.compass4D.eu
Description The Compass4D pilot project (2013-2015) deployed three C-ITS services in 7 European

cities (Bordeaux, Copenhagen, Helmond, Newcastle, Thessaloniki, Verona and Vigo)
with the aim of improving road safety, increasing energy efficiency and reducing
congestion for road transport. To this end, the Day 1 C-ITS services deployed are: Road
Hazard Warning, Red Light Violation Warning and Energy Efficient Intersection Service.
Cities have been actively involved with the aim of addressing their challenges and
needs in the context of improving traffic management.

Overall, Compass4D has installed equipment and implemented such cooperative
services on almost 300 roadside units and traffic lights and on more than 600 vehicles
of different types (busses, heavy good vehicles, emergency vehicles, taxis, electric
vehicles, private cars), with over 1200 drivers involved in the pilot tests in the 7 cities.

The implementation process lasted more than one year and required large efforts by
the whole consortium. Compass4D has deployed these services through a combination
of established technologies and available pre-commercial equipment. Dedicated short
range communication (ETSI G5) and cellular networks (3G/LTE) have been used,
following ETSI TC ITS standards. Public authorities, road operators, fleet operators,
private users and industrial partners from the consortium worked together to test on
the spot C-ITS equipment and evaluate the performance and benefits of the piloted
services. In addition, the project has identified solutions to deployment barriers and
elaborated business models to navigate their way to large scale sustainable
deployment of cooperative services for the future. This work included cooperation with
standardisation organisations and global partners to reach interoperability and
harmonisation of services. A global deployment process generates specific
maintenance and updating needs, which reflects both technical and financial aspects
linked to specific procurement demands by the cities beyond the project life.

Procurement action

Equipment suppliers and service providers participated in the project as partners and
provided and adapted their solutions to meet specific functional and service needs in
each city. However, a commercial product is not available on the market and different
components had to be purchased sometimes. Interoperability issues interfaces and
communications standards implemented by different vendors in their equipment, as
well as and between, had to be addressed during the project lifetime.

In some cases, interoperability issues have to be solved at the interface between the
systems available at traffic management centres and new ITS equipment infrastructure.
For instance, in Verona a connection system between the old peripheral installations at
traffic lights and the central traffic management system has been put in place, at a
sustainable cost (for equipment development and future maintenance) and high
performance level in data exchange. This choice allowed money to be saved in
technological investments, as it enabled innovative C-ITS services to be introduced into
the whole city without needing to replace obsolete equipment. Benefits of C-ITS
services have been now proved. Up-scaling services and new market creation for these
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services is the next step.

Lessons learnt

In the case of Verona, the approach followed was to firstly identify a company with the
necessary experience in the field of security electronic systems and specialised
software development. It is important to consider that the prototype creation was
completed only after the identification of the company, on the basis of standard
specifications with previously defined guidelines.

A PPl action would have allowed involvement of several companies before the
prototype definition to work together with the public authority in the initial process of
analysis, thus sharing responsibilities and initial development costs. Cases like this
show how the use of PPl can reduce the cost for the public authority and the risks for
the private companies by sharing experiences and planning the product development
phases. Besides, pre-commercial agreements in public procurement allow the
exploitation of the existing equipment with no added costs for updating and further
evolution of products. The difficulty related to the use of PPl tools is due to the lack of
familiarity with these kind of agreements.

A similar situation was faced in the city of Vigo, where the process of integration and
adaptation of new equipment and services to the existing Traffic Management
Infrastructure was also initially underestimated, so that specific adaptations of traffic
light controllers and Road Side Units were needed. At the time of deployment, C-ITS
standards were not as mature as they were at the end of the project, and issues related
to different interpretations, adaptations and updates had to be solved even after the
equipment installation. This has led Compass4D partners to provide feedback to
standardising bodies, thus contributing to a more mature version of C-ITS standards.

In the case of Bordeaux, the French Ministry announced that a call for tender would
have been launched during the Compass4D project with the aim to select 2 or 3
equipment suppliers. This decision was to face the problem of interoperability as soon
as possible and also to avoid any risk of vendor lock-in for the future. As the European
Directive was not applicable, an innovation procurement action was not used for this
call for tender. This made the following steps very difficult because the 3 RSU suppliers
were very reluctant to change their interpretation of the standards in order to achieve
the interoperability of their equipment. Finally, the preparation of the demonstration
for 22" ITS World Congress held in Bordeaux in 2015 forced them to show that their
RSU are able to be integrated in the approved equipment. Therefore, each supplier had
to adapt its RSU and allow showing during and after the Congress that a site equipped
with RSUs from several suppliers can operate also with all the OBU providers, which
came to Bordeaux for testing or demonstration. The 22" TS World Congress allowed
setting up a real living lab for C-ITS in Bordeaux during 2015.

Quantitative and qualitative analysis of the results have demonstrated the benefits of
the Compass4D services and encouraged local authorities in all the 7 pilot sites to
extend the areas and number of vehicles equipped in each city. Public authorities will
thus keep fostering the C-ITS deployment to stimulate the market as well as to push for
private funding to invest in offering added value C-ITS services building on those
offered by the city. A plan to extend the services to private fleets (for freight logistics),
public fleets (public transport, police and firefighters) and to private users is a direct
result of Compass4D achievements.

Potential use of PPI

To enable this extension of new hybrid technologies (LTE combined with C-ITS G5) has
to be deployed and the current C-ITS infrastructure extended to roads and fleets. In
this sense, PPI may be a powerful way for a city authority to access to the best
technical solutions adapted to existing equipment and to the city strategy for traffic
management and mobility.
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Project

= Website:
@ P rOJ et www.developpement

durable.gouv.fr/IMG/

SCOOP  =usenes

véhicules et routes connectés

Description

SCOOP@F (2014-2018) is the biggest C-ITS deployment project in France co-funded by
the EU CEF programme. Its main objective is to improve the safety of road users as well
as staff operating road works or maintenance. The SCOOP@F cooperative system is also
expected to help improving traffic management and multimodality. The system is
deployed in 5 sites characterised by different geography, transportation systems, and
road types: the region of lle-de-France, the so-called East Corridor between Paris and
Strasbourg, the regions of Brittany and Isere, and the metropolitan area of Bordeaux.

Based on mature technologies already available, the implementation of the C-ITS
system will allow communications between the road infrastructure and vehicles
through wireless networks, namely:

9 short range communications (Wi-Fi 802.11p, 5.9GHz), to be established by the
deployment of C-ITS units on-board the vehicles on the road-side;
f the cellular network.

To achieve its objectives SCOOP@F will provide different services with a clear focus on
improving road safety (in connection with priority c) of the ITS Directive 2010/40/EU).
Among others, these services include data collection, road works alert, on-board
signage, and road traffic information.

Procurementaction

Despite the European Directive has been transposed into French law and applicable in
since October 2014, a PPI action was not used within the SCOOP@F project for the
following reasons: lack of know-how and two specific constraints. Firstly, the number
and diversity of public procurers would have required establishing a common interest
group. Secondly, in order to comply with time constraints imposed by European grants,
a procedure familiar to all the public procurers involved in the project had to be chosen.

The open procedure was the most suitable to accommodate specific features of the five
locally-funded deployment sites, but it was not adopted. However, the different local
teams have integrated time scales and technical phases reflecting some principles of a
joint innovation procurement action.

First of all, a common base for the technical specifications was jointly elaborated, in two
stages. A preliminary version was annexed to the first local calls for tender so that
candidates could take into account the requirements and obligations in their bid.
Meanwhile the specifications to allow putting together the different prototypes were
finalised and provided with the last local calls for tender.

Secondly, all calls for tender relating to on board and roadside equipment integrated a
prototyping phase before the purchasing of the final equipment. This prototyping phase
was also divided into two phases during which independent tests were conducted to
assess the compliance of equipment with the specifications set.

For the pilot site in Brittany, it has been decided to acquire the OBU and the RSU with a
regional wide group order. The reason for this was to pool resources from different
partners. Only one partner has ordered a prototype for all the others. After successfully
passing the test phase, each partner will be able to order the quantity of OBUs / RSUs
needed to equip their roads / vehicles.

Lessondearnt

The above integrated approach and phasing, although it reflects some principles of
innovation procurement, however did not cater for a diversification of the providers,
which is necessary to support the emergence of a market where interoperability is a key
factor absolutely necessary. Nevertheless, the various consultations phases allowed
identifying a number of suppliers, each one with the ability to provide equipment in line
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with the contractual specifications, once the tests have been successfully passed. The
work progress shows that the market is not yet ripe. Coordination meetings had to be
organised to bring together the different sites and all suppliers in order to come to an
agreement on the interpretation of the existing standards. This allowed providing the
standardisation bodies with feedback, as already done within the Compass4D project.

Reflections about the procurement approaches, procedures and organisational aspects
shall be engaged at the very early stages of any C-ITS project to define the most
convenient way to efficiently test, acquire and deploy new C-ITS equipment.

Potential use of PPI

These lessons give us a good idea of what could have been achieved with PPI.

On one hand, it would have given the possibility to conduct a joint procurement action
bringing all buyers together under one consultation. Such a joint action, initially more
complicated in administrative terms, would have then facilitated technical progress by
bringing together the candidates able to define technical specifications meeting
interoperability requirements.

On the other hand, it would have allowed assessing the real capacity of each supplier to
define specifications and provide prototypes in a given timeline. Some suppliers would
have been excluded after this phase, without any risk for the public procurers to have to
terminate the acquisition process due to the lack of suppliers. This is not the case in a
conventional procurement action, where in case the selected provider suffers technical
issues and is cannot deliver, the public procurer has no other choice than trying to have
its own technicians addressing the supplier’s deficiencies in order to finalise the project.
The costs incurred are often hidden, but represent a substantial loss of public money for
the local authorities, who have to adapt by delaying other projects or investments.

Finally, using for instance an innovation partnership would have probably allowed
having a larger number of candidates competing along the different phases, and thus
resulting in a wider choice among the final candidates and possibly a final solution
technically more mature. On the other side, this would have resulted to remunerate
more participants throughout the different phases, giving the impression that one is
paying before there are any concrete, tangible results.

In conclusion, an innovation partnership would have been certainly the best option for
solutions technologically mature like the C-ITS one, but, as far as national and European
projects are concerned, its constraints and timescale need to be more flexible, so that
decision-makers can engage having the possibility manage the risks normally linked to
the procurement of innovative solutions.

In Brittany, the public procurement action has already been defined for the entire
duration of the SCOOP@F project. It has been planned that this will cover every
purchase related to the project, and no PPl action is envisaged. However, ITS Bretagne
is promoting the use of PPl towards local and regional authorities for future
procurement of innovative (cooperative) ITS solutions.

Project NordicWaywebsite:
. www.nordicway.net

Nordic ~ T
Description NordicWay is a pilot project (2015-2017) co-funded by the EU CEF programme, which

aims to enable vehicles to communicate safety hazards through cellular networks on a
road corridor through Finland, Norway, Sweden and Denmark. Coop is the Finnish
national pilot project within NordicWay. During the project, vehicles and drivers will be
connected to cellular networks to share specific and low latency traffic safety
information regarding e.g. obstacles on the road, weather conditions, slippery surfaces

13/06/2016

42 © P4ITS Consortium



http://www.nordicway.net/

D6.2 — Final recommendations / guidelines 1.0

and accidents. Voluntary drivers of up to 2000 vehicles will connect and share
information with other vehicles on the road and the surrounding infrastructure in a C-
ITS network. The project objective is to pilot and facilitate specific C-ITS functionalities
through a common architecture laying down the foundation for automated cloud
communication via cellular networks with data generated by user smartphones, sensors
on-board vehicles and the surrounding infrastructure. A business model and a detailed
scenario for the roll-out of cellular based C-ITS services will be also developed.

NordicWay started with the aim of improving traffic safety in Nordic countries by
providing road users Safety Related Traffic Information (SRTI) — real-time hazardous
location and weather warnings with accurate location. The challenge for the road
authorities (i.e. infrastructure owners) was to find a service that would offer scalability,
wide impact on user behaviour with safety benefits and a technology that would be
cost-effective. Based on existing communication technologies, road operators assumed
that to allow delivery of SRTI messages, cellular networks could be a better solution
than Dedicated Short Range Solution (DSRC) or ITS-G5 for C-ITS Day 1 services.
However, at the project start no cellular solution existed and the challenge was to
implement a procurement action in the Coop pilot to call the industry for a joint
development of the service together with the road operator.

Procurement action

A pre-study has been carried out to investigate how the SRTI service solution could be
implemented in the cellular network. Some indications from the pilot implementation
were given as a result of this pre-study and used in the tender. The Finnish Transport
Agency and Finnish Transport Safety Agency Trafi launched a joint procurement for the
Coop pilot (the Finnish part of the NordicWay corridor). This was a public call for
development and piloting of specified C-ITS services. This so-called Finnish way of Public
Procurement of Innovation was not done as a notice of public procurement or call for
tender, but as a call for private companies to express their willingness to develop the
service in cooperation with the public procurers. This procurement of R&D included
service providers own investment in the development and large-scale piloting. The
procurers co-financed the extra costs related to the pilot. The selection of the service
provider was not based on price, but on its expertise and plan to make the C-ITS service
suitable for commercialisation. If the results of the pilot confirm the procurers’
expectations on the level of service, a full scale implementation might be procured in
the future. In addition, two R&D procurement actions have been executed for the pilot
by the procurers: a technical evaluation and impact assessment for the Finnish Coop
pilot and the NordicWay project's analysis and coordination.

Lessons learnt

The approach taken was successful because a private service provider could be found
for the cooperation (the Finnish Transport Agency had used the same approach in some
previous procurement actions and was therefore experienced in this). One of the risks
in the procurement was that the first payment to the service provider and the start of
the large scale pilot was bound to a proof of concept evaluation. This evaluation was
implemented by the private research company already contracted. The evaluation was
successful and the preparations for the pilot were started. As the project is still on-
going, more lessons will be learnt by the end of 2017.

Potential use of PPI

PPl actions are recommended and used in the future for similar types of procurement in
Finland. The following recommendations are given for future PPl implementations:

I The availability of legal services, i.e. layers, during the procurement process must
be ensured. Several iterations of law interpretations, call of tendering and
contracts are needed when implementing the procurement process.

I PPl requires resources and work force, especially when in hands of first timers. The
service procurement process in the Finnish Coop pilot also included the service
evaluation procurements which built up the need for resources.

An experienced support group with knowledge of the service needs, technology
and procurement process is needed for successful implementation.
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6 Conclusions and way forward for PPl in the field of C -ITS

6.1 Conclusions orhe use of PPI to bring innovation iIGITS

As a result of the P4ITS Project, which exchanged knowledge on legal and operational challenges
linked to the commercial procurement of complex innovations such as cooperative ITS, the P4ITS
consortium wants to use this last chapter of D6.2 Final Recommendations and Guidelines to sum up
the main results of the project discussions, highlight the reasons for PPI, reflect on possible enablers

for PPl and give some general recommendations.

6.1.1 The benefits of PPI

Let’s go back to the reasoning behind public procurers, which act as first bugets procure
innovations. Currently the society is facing some major challenges that need to be overcome, often
called the “Grand Challenges”. The European Union has defined six Societal Challenges™, which are
also the focus of the funding within the Horizon 2020 framework programme. ITS can especially play

a part in solving the challenge of “smart, green and integrated transport”.

These challenges are not easy to solve and therefore innovation is clearly needed. One approach that
can mitigate these challenges, as part of a policy mix, can be PPI. The huge economic significance of
public procurement has also been noted. Public procurement in Europe has a yearly purchasing level
of about 3.5% of Europe’s GDP (Strand et al. 2011, p.4 [28]). If you compare this number to the 2.01%
of the GDP (Eurostat, 2015 [29]) expenditure on R&D in the EU28 in 2013 the relevance of using

public procurement strategically can be seen.

responsible and innovative products and services on a large scale. Thdalegigrate such

measure for implementing the "EU 2020" strategy,vesl as the European sustainability

strategy.(Kahlenborn et. al 2011) [30].

15 . . . . . . e

Health, demographic change and wellbeing; Food security, sustainable agriculture, marine and maritime
research and the bio-economy; Secure, clean and efficient energy; Smart, green and integrated transport;
Climate action, resource efficiency and raw materials; Inclusive, innovative and secure societies.
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Based on different case studies, EAFIP [31] identified the following benefits that PPl can generate
(EAFIP 2016, p. 14-21) [32]:

1 PPl is improving the quality and/ or efficiencyf ®ervices:when procuring an established
service or product the entry costs are mostly cheaper, but the cost benefits analyses of the
whole life cycle of the solution often proved positive. One reason for this could be that the
early announcement “of the expected long-term quality/efficiency improvements may thus
prove crucial in PPL... give suppliers enough time ... to bring products to the market at the
required quality” (EAFIP 2016, p. 14) [32]

1 PPI is supporting innovative (statip) companies: by providing an immediate sales
opportunity that innovative companies would probably not have got through commercial
procurement PPl is supporting these companies. In the future they may sell their solutions
internationally and fuel the growth of Europe’s economy and competitiveness.

1 PPl incentivizes companies to invest in innovatiamilike PCP, PPI is not financing R&D, but
by sending a signal to the suppliers that there is a demand for a significant volume of a new
innovative solution they are triggered to make these investments themselves, because they

see a potential new market.

If the rationale behind the above points is compared to the process of traditional procurement —
buying something off the shelf, usually for the lowest price — there is a huge difference. Public
Procurement of Innovation is much more than a simple buying and tendering process; it requires
strategic and cross-sectorial, long-term thinking. Whereas traditional procurement is “based on
shortterm tactical purchasing considerations, usuglipritisinglow cost over quality or looking only
at immediate instead of long term cost quality impafRAFIP 2016, p. 18 [32]). Public procurers are
naturally very risk-adverse, avoiding new solutions as potential deployment risks. Using no new
solutions can potentially lead to a vendor lock-in (EAFIP 2016 [32]). Without a clear goal based on a
national strategy and the commitment of the policy makers, they will not start procuring innovations
by themselves. Governments have to reflect their role and think about how they can use the
purchasing power strategically. Doing so, they are able to foster innovation, the creation of new

markets, growth and the creation of jobs.
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6.2 Some ecommendations on the way forward to PPI

6.2.1

Recommendations to the EC

9 Allocate funding at EU / national level to train public procurers on innovation procurement and

to set up tools / define best practices for carrying out daily work in tendering innovative

solutions (launch tenders and manage contractual phases), building on the eafip service [31].

9 Make funding mechanisms more flexible:

6.2.2

Look into the possibilities of expanding the duration of grant contracts to match the
innovation pace with the practice needs / issues that cannot be anticipated during the
proposal phase or are out of the project reach; example: if there is an issue with a supplier
in relation to requirements defined in a tender of PPI action or the selection of outcome
solutions for the next phase.
Consider the possibility to include PPI as part of different funding programmes (e.g., PPI
action in the frame of CEF projects).
Policy initiatives related to ITS are somewhat disconnected, as they come from different DGs
and therefore there should be an overall strategy for ITS. Regularly update the list of C-ITS
services as they are developed and deemed mature for deployment and market introduction.
In line with the ITS Directive (2010/40/EU), implement identified primary actions under the
EC responsibility, such as maintaining the most important standards for ITS (e.g., DATEX ll),
and make available a helpdesk to support procurers and suppliers of innovative C-ITS

solutions.

Recommendations to policy makers

Policy makers should define a strategic framework for innovation and action plans to implement it.

Action plans should be defined at the national level, setting clear objectives and ways to achieve

them, so that public administrations can have a reference to include innovation in their decisions and

operations. This shall encompass:

9 Include innovation procurement (PCP, PPI) in the overall innovation strategy and roadmap

across all industry sectors — in order to have an integrated approach as an enabler. Many

Member States, for example, Sweden and Finland have already implemented an overall

National Innovation Strategy. The EC also offers support when creating such a strategy.

Recently module 1 of “the eafip toolkit” [32] has been published to support policy makers to

embed PCP and PPl into innovation strategies.

Create a governance framework for PPl on the different decision levels.
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- Definition of strategic objectives, key priorities and multi-annual master plans with

concrete KPIs to measure achievements.

- Make innovations visible and measurable, e.g.:

A

Develop and promote models for evaluating levels of innovation (or innovative
characteristics) and models for the calculation of the total cost of ownership (TCO).
Consider quantitative / qualitative assessment of cost-benefits (material and immaterial)
between continuing with an existing solution and procuring an innovative solution.
Evaluate the impacts and benefits of socio-economic, environmental and business
aspects (e.g., business model of public company).

Set targets for communicating and marketing the added value and benefits of

innovation procurement.

- Bridge the gap between innovation agencies dealing with (procurement of) risky R&D and

public procurers typically performing a purchasing action trying to avoid any risk-taking:

A

Innovation & development agencies to create liaison between public administrations,
academia and industry (triple helix approach).

Strategy to better link procurers (who apply procedures but who do not have the culture
of innovation) with innovation support teams (who often do not know anything about
procurement).

Out-of-the-box re-thinking process. For example, define in the market consultation the
need/problem to be addressed instead of pointing to a specific solution, so as to open
up to new innovative solutions, which could be totally different to those adopted to
date, and having maybe proven success in other sectors / contexts.

Motivate the procurers to take more risks by highlighting the additional benefits (incl.

savings) and success stories as compared to conventional procurement.

1 Governments to gather commitment of high-level officials in public procurement organisations

for promoting and implementing PPl on several levels (national, regional and within the

organisation) by:

- reserving a budget dedicated to the deployment of innovative solutions (e.g., the Swedish

Transport Administration set the target to implement 20% of all procurement actions in

2016 through innovation procurement);

- defining measurable targets in awarding innovative solutions through public tenders.

9 Create joint, overall strategy for C-ITS policy at the European level as well as the national level:

- In defining C-ITS strategy and roadmap, procurement should also be considered as an

enabler.
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- Policy as basis for coordinated initiatives from different DGs (MOVE, CONNECT, Enterprise)
related to C-ITS.

- Coordination with and the fostering of development of C-ITS national / regional strategies is
a key element.

9 Although the procurement directives increased the focus on innovation procurement, this is
still unknown in many Member States. National policy makers should tackle this issue and
harmonise the national legislation, promoting it to stakeholders.

9 Raise awareness and demonstrate the benefits of different policy instruments (public
authorities, suppliers) A many respondents to the online questionnaire had never heard of or
used innovation procurement.

9 Offer support to public procurers to facilitate uptake of PPl and eliminate the wrong
perception of it as a complicated and difficult action to implement:

- Create a culture of what is intended as innovation and innovative characteristics of a
solution new to the market.

- For public procurers and suppliers on how PPI can be implemented in practice.

- Promotion to create awareness of opportunities for PPl and achieve acceptance.

- Guidelines for documentation of common standards and best practices for PPI.

- Training and education for PPI for public procurers and suppliers / providers.

9 Implement national network for PPI:

- Create a national network of contact points supported by a central service unit of experts
on innovation procurement (collecting, disseminating knowledge on a strategic and
operational level) also linking procurers and suppliers, building on the eafip example [31].

- Establish and maintain a knowledge platform (IT tool for PPI), which can be useful for
procurers and suppliers, and that can be used also as a forum linking the demand and
supply sides.

9 National governments should give public administrations margins for flexible financial planning
and allocation of resources (incl. personnel) specifically to perform joint procurement of

innovation to achieve better results, impacts and increase savings, whilst sharing risks.

6.2.3 Recommendations to public procurers

9 Strategic need has not yet been seen and understood; this is because any need / demand is
addressed at operational level (i.e., at technical level, not at decision making level); decision
makers are not interested in hearing about technical / legal aspects, but about operational

benefits (value for money) and societal impacts.
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9 Wider possibilities of demonstrating and introducing innovation:

- Enable the living labs approach / test fields / pilots, also with the participation of users in a
controlled environment or in real traffic conditions.

- Enable sharing of open data and open standards.

9 Allow the establishment of single party PCP / PPl actions:

- First allocate budget / funding to promote PCP / PPI actions by single administrations to
gather sufficient know-how / experience, in order to then promote joint procurement with
other administrations at the national / international level.

9 Support joint PPI involving several procurers:

- Sharing resources and risk between different public administrations to make procurement
more effective.

- Create economies of scale and increase equity for the purchasers and suppliers in one
geographical area or industry sector or from different ones.

9 Raise awareness of PPI to be considered first to bring innovation through procurement actions,
rather than seeing it as a complex instrument difficult to implement. Create a corporate
culture of PPI at all levels inside the organisation.

9 Define transparent tender documentation and award criteria:

- Define clear, measurable innovative characteristics as an integral part of the award criteria.

- Set clear rules to minimise the risk of setting up wrong or unsuccessful tenders or having to
deal with appeals (before or after granting the tender to a supplier/provider).

9 Create the conditions for an open, bidirectional market dialogue between procurers and
suppliers:

- Create a mechanism (e.g., innovation platform / virtual box) allowing procurers to challenge
the market with a general issue or specific need to be addressed, as well as suppliers to put
forward innovative solutions in any sector, which can then be selected by public
administrations (innovation procurement driven by either the demand side or the supply

side).
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Annex |: Technology Readiness Level

The Technology Readiness Levels (TRL) were originally developed by NASA in the 1980s. They are

measures used to assess the maturity of evolving technologies (devices, materials, components,

software, work processes, etc...) during its development (Wikipedia definition). They are now defined

by the European Commission for the Horizon 2020 Programme in the Communication C(2013) 8631

(see Table 4 here below).

Table4: Definition of Technolgy Readiness Level (TRL)

TRL| Horizon 2020- C(2013) 8631 definition [33] Explanation
1 Basic principles observed Basic research
2 Technology concept formulated Concept and application formulated
3 Experimental proof of concept Applied research; firéaboratory tests
completed; proof of concept
4 | Technology validated in lab {YFHft alOltS adAat ese
laboratory environment
5 Technology validated in relevant environment Large scale prototype tested in intended
(industrially relevant environment in the case of environment
key enabling technologies)
6 Technology demonstrated in relevant Tested in intended environment close tg
environment (industrially relevant environment in | expected performance
the case of key enabling technologies)
7 System prototype demonstration in operational Precommercial scale
environment
8 System complete and qualified First of a kind commercial system;
manufacturing issues solved
9 Actual system proven in operational environment | Full commercial application, technology
(competitive manufacturing in the case of key available for consumers
enabling technologies; or in space)
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