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Executive summary 

Introduction 
 
The study “Opportunities for Public Technology Procurement in the ICT-related 
sectors in Europe” was commissioned by the European Commission, DG Infor-
mation Society and Media and carried out by Ramboll Management. The overall 
aim of the study is to explore, through the analysis of case studies, the hy-
pothesis that technology procurement can be an effective but currently under-
utilised resource for driving technological innovation in Europe in the ICT do-
main.  
 
The term “public technology procurement” can cover both procurements focus-
ing on the early adoption and diffusion of new-on-the market technology (in-
cremental innovation) as well as procurements focusing on the research and 
development of totally new technology (radical innovation).  
 
The study investigates through case studies the way the stimulation of competi-
tion between suppliers as well as risk and/or benefit sharing between public and 
private partners are used as mechanisms to drive innovation in the ICT domain. 
The study has an ICT focus as well as a research policy focus, looking beyond 
public procurement as a tool for cost efficient government acquisitions, focusing 
on procurement as a driver for market development, including the considera-
tions of users and first buyers.  
 
Why public technology procurement?  
 
First, there is a need for improved public services. The public sector in the EU, 
as elsewhere in the world, is faced with important societal challenges such as 
the ageing population, the fight against climate change etc. The quality and effi-
ciency of public services could be significantly improved if public authorities 
would more rapidly adopt technological innovations available on the market1. 
However some of the improvements that are required in public services to ad-
dress major strategic socio-economic challenges in a sustainable and affordable 
way are so technologically demanding that either no commercially stable solu-
tion exists yet on the market, or existing solutions exhibit shortcomings which 
require new R&D.  
 
Secondly, there is a need to increase investment in R&D and innovation in Eu-
rope. Productivity growth continues to fall behind that of the USA, in particular 
because of a failure to capitalize fully on the application of ICT; R&D intensity in 
Europe has stagnated since the mid-nineties, being overtaken by Asian coun-
tries such as Japan, China and South Korea and remaining also at a lower level 
than in the US – with the major part of this gap caused by differences in private 
sector R&D; and Europe is locked into obsolete traditional (manufacturing) sec-
tors with a relatively low share of ICT–related sectors, a structural trade deficit 
in high-tech manufacturing and under-investment in services R&D.  
 
Technology procurement is seen as a possible instrument to address some of 
these lags and put Europe back at the forefront. Seen in a historical perspective, 
the procurement of technology has been a strong driver in innovation and take-
                                               
1 For example, the application on ICT technology in the Healthcare sector (eHealth) today accounts for 
only 2% of the overall European healthcare expenditure, despite the very large efficiency and quality of 
service gains that it can offer, for example through reduction of hospitalisation costs thanks to home 
care and avoiding duplication of laboratory and radiology examinations thanks to telemedicine systems 
that allow the transfer and storage of scans. 
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up of new technologies. This has in particular been the case in the US, where a 
large number of significant innovations have first been developed and subse-
quently brought to the market through public procurement. Well-known exam-
ples of this include the Internet Protocol, the Global Positioning System (GPS) 
and key innovations in high performance computing and semiconductor technol-
ogy. Government agencies with large procurement budgets such as the US mili-
tary, the Department of Energy and others have played a key role in this. 
 
Even though a significant part of the gap between the US and Europe in terms 
of research and technology procurement can be accounted for by the difference 
in spending on security and military issues, technology procurement may also 
play an important role in other domains of services of public interest such as 
health, energy supply, environment, transport, public safety etc. The Aho Re-
port2 recommended using public procurement in such areas to drive demand for 
innovative goods, while at the same time improving the level of public services. 
It expressed the need to explore further opportunities for how public procure-
ment can be used to enhance innovation and growth in Europe and contribute to 
the creation of new lead markets. 
 
However, there are a number of barriers to public procurement as a driver of 
innovation. One of the most significant barriers is the mindset of public procur-
ers, who traditionally tend to favour low-risk procurement of proven technolo-
gies, focusing on price and track record rather than innovation. This is closely 
connected to the fact that the rewards for being innovative in the public sector 
are small compared to the negative political and financial consequences of pro-
curing a project that fails. Further, the capabilities and competences required to 
successfully procure technologically complex projects are often in scarce supply 
within public organisations, in particular at sub-national level. There is also a 
widespread perception among public procurers – whether founded in reality or 
not – that the procurement regulation restricts the flexibility needed to engage 
in complex development projects.  
 
Compared to other parts of the world, in Europe innovation is still not at the 
forefront of public procurement. It may be that a new way of thinking needs to 
be introduced. Traditionally, the public sector in Europe has supported innova-
tion through research grants and other public support programmes rather than 
through procurement. Some cases in the study (e.g. the US high performance 
computing case) will show that in the US, government analysis has concluded 
the opposite, namely that public procurement is a more effective instrument for 
actively influencing the pace of technological development according to govern-
ment needs as compared to grants, tax incentives or IPR related innovation pol-
icy measures, especially in those areas where government has a strategic inter-
est in the technology developments because of their close connection to mis-
sion-critical tasks.  
 

Figure 0.1 Overview of procurement cases and key success fac-
tors 
Legend/colour code:  
POSITIVE IMPACT on project:   
NEGATIVE IMPACT on project:   
NO IMPACT in particular:   

 

                                               
2 Aho Group (2006): Creating an innovative Europe. Report of the Independent Expert Group on R&D 
and Innovation appointed following the Hampton Court Summit and Chaired by Mr Esko Aho, European 
Communities, p. 2. 
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Care EU Service management 
system for municipality 

          

CUTE Fuel Cell 
Buses 

EU Development of fuel 
cell city busses 

          

DTES Digital 
Transport En-
forcement System  

EU Digital system for mon-
itoring traffic/parking 
violations  

          

HF Ballast EU High frequency energy 
saving ballast  

          

Oyster Card EU Public transport ticket-
ing (smartcard) 

          

Public Safety Radio 
(Nødnett Norge) 

Eu-
rop
e 

Multi-agency public 
safety radio network 

          

Smoke Detection 
System 

EU Train-mounted smoke 
detection system  

          

Sundhed.dk EU Public eHealth Portal            

Tera10 EU Supercomputer for 
simulation of nuclear 
testing 

          

VMS EU Digital road signs           

High performance 
computing 

US Development of high 
performance comput-
ing systems 

          

Internet Protocol US Development of Inter-
net protocol 

    
 

      

iRobot US Development of Tacti-
cal Mobile Robots 

          

eVA US State-wide public e-
procurement system  

          

Sub-Compact Fluo-
rescent Lamp 

US Energy-efficient light-
ing  

          

IEA Tumble Dryer US Energy-efficient tumble 
drier 

          

  
The benefit sharing aspect is closely related to the IPR strategy. This varies 
considerably in the European cases. In some cases, contracts don't have IPR 
clauses. In some cases contracts define that the IPR is owned by the supplier, in 
others by the procurer – and in only very few cases, IPR ownership is formally 
shared between the supplier and the procurer. Many European procurers keep 
the IPR ownership rights, entering after the project into license agreements with 
the suppliers and/or sharing the IPR with other public authorities/organisations. 



 

 

Opportunities for Public Technology Procurement in the ICT-related sectors in Europe 

4 

In the US cases, contract clauses were used where IPR rights were shared be-
tween procurers and suppliers (suppliers keeping non-exclusive ownership 
rights of their inventions, and procurers getting free usage rights on supplier-
owned IPRs, as well as the rights to require the suppliers to license solutions to 
third party suppliers at market conditions). The case experiences seem to indi-
cate that most benefits (including, not least, the incentive to take risks, to inno-
vate and commercialise) may be obtained from letting the supplier keep IPR 
ownership rights.  
 
The more capable and knowledgeable the procurer, the better equipped he is 
to choose the right supplier for the project, to foresee and rectify any shortcom-
ings or pitfalls in the process, and to be a professional and equal sparring part-
ner with the supplier. This is important both in organisational and technical 
terms, since both organisational capacities (such as a dedicated procurement 
team) and technical capacities (knowledge of the subject field of the develop-
ment project) are vital to a successful project. The capability of the procurer is 
also related to the issue of benefit, since tapping into the knowledge and capac-
ity of the supplier (e.g. knowledge of user needs, test capacity etc.) may also be 
counted among the benefits that the procurer can get from participating in pub-
lic innovation projects. 

Multiple suppliers (competitive development) in development projects do not 
seem to be a very common phenomenon in Europe. In several of the US cases, 
competing supplier development was used successfully. Among the EU cases 
studied, however, only very few had multiple (two) suppliers. Because many EU 
cases studied were large deployment rather than early stage R&D projects, the 
number of suppliers available for a project was often limited, and this may have 
restricted the creative innovation potential. Suppliers are often not inclined to 
invest time and money in a project where they cannot be sure if there is a 
commercial benefit for them. Suppliers are also reluctant to risk revealing their 
company knowledge to other suppliers working in parallel on the same project. 
Having multiple suppliers developing in competition as foreseen in the pre-
commercial procurement concept can prove to be a catalyst in fuelling innova-
tive projects, if each supplier can keep its own IPRs. It is, however, assessed 
that the multiple supplier's element is probably the most challenging part of the 
PCP concept. One possible solution to this problem could be to differentiate the 
risk sharing between project phases, with the procurer covering most or all of 
the costs in the first (solution exploration phase), and gradually increasing the 
risk taken by the suppliers selected for the following phases (in terms of invest-
ing in the project). In addition, the post-project business plan should be revised 
after each phase, gradually making the potential benefits more and more com-
plete as the project develops.  
 
 
Bundling of demand can be beneficial to the procurement process, especially 
in terms of reducing risks and costs for each individual procurer and in terms of 
knowledge-sharing. If the number of procurers involved represents a critical 
mass in terms of (potential) market for the products developed, there is a pos-
sibility that a lead market or de facto standard can be created on the basis of 
the project. In certain cases, the bundling of demand may also create a volume 
of demand for deployment (or the prospect of a "potential" market) that is large 
enough to attract suppliers from outside Europe who may be willing to locate 
(parts of) their R&D and possibly production activities in the EU. Bundling of 
demand is, however, not without drawbacks. In particular, the requirements for 
coordination among the different suppliers, reconciling possible differences in 
requirements to the product or service to be developed, selection of suppliers 
etc. may require much co-ordination, time and resources.    
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Although the involvement of SMEs in public technology projects is not a suc-
cess factor in itself, the structure of European industry with a large number of 
SMEs with development potential and the often innovative nature of SMEs 
makes it important to consider how they can be more involved as suppliers in 
technology procurement. Barriers to SME involvement in major development 
projects can be high, in particular due to the limitations in financial capacity and 
human resources. However, there are a number of ways in which the main bar-
riers to SME participation can be overcome: 1) Setting the scope and scale 
right; ideally the project should not be too large, or require a very broad range 
of different capabilities, 2) Reducing the risks of commercialisation, e.g. through 
the preparation of a solid business plan and linkage of a venture capital pro-
gramme to R&D procurements, and 3) If the project is large, phasing the pro-
ject in gradually increasing steps (with gradually increasing contract values) and 
organising those phases in such a way that there are defined tasks/roles of suit-
able size and complexity which can be undertaken by smaller enterprises, either 
alone or as part of a consortium. 
 
The contract is an important, but not exclusive, tool for steering the project. A 
close dialogue between procurer and supplier is, however, even more impor-
tant for the success of the project. Lack of flexibility during the contract phase 
may constitute a significant barrier to promoting innovation through public pro-
curement. Some of the more successful projects amended the contract several 
times during the development phase in order to incorporate experiences gained 
during the project. Successful innovation requires interaction throughout the 
process. This may be addressed by dividing the project in phases with evalua-
tions after each phase as is foreseen in the pre-commercial procurement ap-
proach. 
 
Key issues in public technology procurement are the incentives and enabling 
structures influencing the motivation of procurers to initiate innovative pro-
jects. Based on the cases, the motivation of EU procurers to undertake technol-
ogy procurement seems to be overwhelmingly to address their short term spe-
cific needs, whereas concerns regarding innovation, business and market devel-
opment play a very small role. Procurers tend to focus on immediate tactical 
purchasing needs rather than strategic, longer term quality/efficiency con-
straints on public services. This is linked to the lack of an incentive structure for 
public procurers and rewards entrepreneurial behaviour and innovation. Often, 
the short-term needs defined by the procurers can be fulfilled by adapting exist-
ing technology and applying it to the new context; radical innovations are usu-
ally not strictly necessary to address these short-term needs and EU procurers 
thus tend to stick with projects where the risk is manageable. Contributing to 
finding solutions for mid-to-long term policy priorities for modernizing public 
services through radical innovation does not seem to be the primary concern of 
public procurers. Consequently also the observed unwillingness of suppliers to 
take risks in EU procurements could indicate that their own primary motivation 
to participate in such short-term focused procurement projects is primarily to do 
“paid work”, with the possible added bonus that they may be able to develop 
their core business in small steps, rather than radical ones. This situation is dif-
ferent in a number of the US procurements where, due to the procurers’ willing-
ness to share R&D benefits and risks, more radical innovation projects can be 
initiated. 
 
A European centre of gravity for R&D activities. PCP aims to foster innova-
tion through competition amongst bidding companies. PCP is excluded from the 
WTO Government Procurement Agreement and restriction of the tender to bid-
ders from the EU is therefore in principle allowed while respecting the basic 
Treaty principles of transparency and non-discriminatory fair competition. How-
ever, the Commission Communication on pre-commercial procurement does not 
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recommend to systematically using a restrictive approach. The Communication 
recognises that each case may be different and case-by-case analysis is advis-
able. Therefore it is proposed that a non-restrictive approach is applied, mean-
ing that companies bidding for a pre-commercial procurement contract can be 
encouraged to locate a relevant “centre of gravity” of the R&D and operational 
activities related to the PCP contract in Europe, without mandating companies to 
be European or European-owned. Often, however, procurers are concerned with 
issues relating to national security of supply, national employment or national 
capacity building. For EU Member States to fully benefit from PCP it is important 
to address this issue of geographical discrimination of suppliers.  
 
Summing up, there are many advantages to the PCP model compared to the 
traditional approach to technology procurement. PCP-like strategies have been 
applied successfully in the US. The difference in scale and long-term commit-
ment between these US examples considered in this report and what is feasible 
in a European context must be considered, but it is clear that public authorities 
can foster innovation and industry development through acting as a demanding 
first buyer, in particular when resources are pulled together (bundled) and ap-
plied within the framework of a long-term strategy. There are, however, also a 
number of issues that need to be addressed, in particular that of risk and bene-
fit sharing and how to ensure that the multiple suppliers' aspect can work 
smoothly in practice. 
 
 

Recommendations 
The findings and conclusions based on the analysis of the cases have led to a 
number of recommendations designed to address the potential barriers to tech-
nology procurement and thus promote the take-up of approaches such as pre-
commercial procurement among European public authorities, with the view to 
address important mid-to-long-term challenges facing the public sector while 
fostering innovation and contributing to the creation of new lead markets at the 
same time.  
 
In brief, the recommendations are:  
 
1. Identify public sector priority challenges which could be addressed through 
pre-commercial procurement of innovative solutions (linking to Lead Market Ini-
tiative) 
 
2. Establish specialised networks of public procurers within specific areas for 
exchange of information and best practices 
 
3. Promote bundling of PCP demand at European level 
 
4. Establish special support measures for public procurers (e.g. for networking, 
development of business plans)  
 
5. Establish training courses/“continuing professional development” for PCP 
 
6. Rethink incentives and enabling structures to encourage radically innovative 
procurements (e.g. funding) 
 
7. Develop "PCP in practice" handbook for procurers 
 
8. Link PCP to external funding (venture capital) schemes 
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In the table below, the linkage between the recommendations and the key suc-
cess factors discussed above is shown.  
 
The coloured fields in the table indicate which of the key success factors the 
implementation of the recommendations is expected to have an effect on. Some 
effects are direct – such as the direct effect of training of staff on organisational 
capability – while others will be more indirect, such as initiatives to promote 
bundling of demand, which may reasonably be expected to have a positive ef-
fect in terms of more projects with multiple suppliers. 
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Figure 0.2 Overview of recommendations and their coverage of 
the key success factors 
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1. Introduction 

 
1.1 Background and rationale for the study 
 
Although some progress has been made towards achieving the Lisbon goals, 
there are still many indicators pointing to the need to increase investment in 
R&D and innovation in Europe, including: productivity growth continues to fall 
behind that of the USA, in particular because of a failure to capitalize fully on 
the application of ICT3; R&D intensity in Europe has stagnated since the mid-
nineties, being overtaken by Asian countries such as Japan, China and South 
Korea and remaining also at a lower level than in the US; and Europe is locked 
into obsolete traditional (manufacturing) sectors with a relatively low share of 
ICT–related sectors, a structural trade deficit in high-tech manufacturing and 
under-investment in services R&D4. A major part of the gap is caused by differ-
ences in R&D procurement expenditure by the public sector. Increasing the pub-
lic demand for innovative products and services could help to close the first part 
of the gap by inducing extra private sector R&D. 
 
Historically, technology procurement has been one of the strong drivers of inno-
vation and take-up of new technologies5. The term public Technology procure-
ment can cover both procurements focusing on the early adoption and diffusion 
of new-on-the market technology (incremental innovation) as well as procure-
ments focusing on the research and development of totally new non-existing 
technology (radical innovation). 
 
The Aho Report recommended using public procurement to drive demand for 
innovative goods, while at the same time improving the level of public services6. 
Similarly, the Information Society Technology Advisory Group (ISTAG) report on 
EU-wide initiatives7 underlined the role of public procurement in stimulating in-
novation and supporting the deployment of new technologies and services.  
 
Public procurement accounts for about 17% of GDP in Europe. Public technology 
procurement is thus seen as a powerful instrument that can play a key role in 
growth and competitiveness of the ICT sector and related sectors. Technology 
procurement can facilitate the research, development and first-user deployment 
of innovative technology-based products and services. 
 
Thus, there is a need to explore further how public procurement can enhance 
economic growth in Europe through investment in innovation and the creation of 
lead markets. 
 
 
                                               
3 Aho Group (2006): Creating an innovative Europe. Report of the Independent Expert Group on R&D 
and Innovation appointed following the Hampton Court Summit and Chaired by Mr Esko Aho, European 
Communities, p. 2.  
4 Aho Group (2006), p. 2. 
5 Public technology procurement has been defined by Edquist et al. (2000) as occurring “when a public 
agency places an order for a product or system which does not exist at the time, but which could 
(probably) be developed within a reasonable time period through R&D and / or innovation. Additional 
or new technological development work is required to fulfil the demand of the buyer.” For further dis-
cussion of the key concepts of public technology procurement and innovation cf. section 2.1 of this 
report. 
6 Ibid, p. 6. 
7 ISTAG Working Group on Europe Wide Initiatives (2004): “Building critical mass in cross-border inno-
vation”, European Communities 
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1.2 Objectives and scope of the study 
 
In the following, the overall objectives of the study are outlined. However, deal-
ing with a subject which is continuously being developed, the scope and focus of 
the study has undergone minor adjustments along the way; these are explained 
in the last part of this section. 
 

1.2.1 Objectives and expected outcome 
 
The following outlines the aims and expected outcomes of this study as stated in 
the Terms of Reference: 
 
The aim of the study is to explore the hypothesis that public procurement, and 
in particular technology procurement, can be seen as an effective and currently 
underutilised resource for driving technological innovation in Europe in the ICT 
domain. It will consider risk taking and sharing in close collaboration between 
public and private sectors, to ensure that technology procurement acts as an 
effective driver for European technological innovation in the ICT domain. The 
study should have an ICT focus as well as a research policy focus, looking be-
yond procurement from a cost efficiency perspective, and instead focusing on 
procurement as a driver for market development, including the considerations of 
users and first buyers. Focussing on the ICT sector8, the study will: 
 

• Explore the links between technology procurement and technology de-
velopment, and the hypothesis that technology procurement can be a 
stronger driver for innovation in Europe. 

 
• Identify examples from the global procurement and technology arena, 

which show an effective utilisation of technology procurement as a driv-
er of technology development in the ICT domain. In this context, it will 
outline next generation technology procurement processes that may 
trigger technological innovations and that may be most successful and 
effective for Europe. 

 
• Study, assess, benchmark and evaluate high profile technology pro-

curement process best practices in Europe, US and Asia (notably Korea), 
to identify possible approaches which can be taken up effectively in the 
European context. 

 
• Identify barriers to effective interaction between technology procure-

ment and technology development and ICT innovation policies, and 
highlight ways to overcome these barriers. 

 
• Identify opportunities for further symbiosis in technology procurement 

and technological development activities at the European level 
 

• Provide a series of recommendations to the Commission in this context. 
 
 

                                               
8 This focus has subsequently been expanded; compare section 1.2.3 below. 
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1.2.2 Study focus development: Introducing the pre-commercial procurement 
concept 

 
At the National ICT Research Directors Forum9 meeting in October 2005, a 
working group was set up with the objective of preparing a discussion paper on 
Public Procurement in support of Research and Innovation in Information and 
Communication Technologies (ICT). Their report10 introduced the concept of pre-
commercial procurement which has come to play an important role in this study.  
 
Since then, the Commission has continued to further refine (incl. in legal terms) 
the concept. This work is part of an ongoing European effort, aiming to put the 
Lisbon Strategy into practice. In September 2006, the Commission published a 
Communication on “A broad-based innovation strategy for the EU”11. This docu-
ment pointed to the importance of public procurement in stimulating innovation, 
and specifically to pre-commercial procurement as an as yet “untapped oppor-
tunity” for public authorities in Europe. The European Parliament's resolution of 
June 2007 on the transposition and implementation of public procurement legis-
lation12 encouraged the wider use of pre-commercial procurement in the EU. 
This was followed in December 2007 by a Commission Communication on “Pre-
commercial Procurement: Driving innovation to ensure sustainable high quality 
public services in Europe”13, accompanied by a Staff Working Document14 provid-
ing further details of the approach.  
 
Thus, the pre-commercial procurement concept has taken centre stage, and in 
the early phase of the present study it was agreed with the Commission that an 
important focus of the study should be on the issue of pre-commercial procure-
ment, rather than only on the procurement of innovative products and services 
in general. This means that the perspective of “how to decrease the first buyer 
risk of procuring R&D that is needed to find better value-for-money solutions 
that can improve the quality and effectives of public services and at the same 
time trigger innovation”, which was already emphasised in the Terms of Refer-
ence (cf. objectives of the study, above), was to be a central issue in the study.  
 
Thus, it was attempted to identify examples of PCP in practice, which was re-
flected in the selection criteria for the case studies conducted for this study. 
However, as no clear-cut completed PCP cases could be identified in Europe to 
date, an important portion of the study addresses innovative public technology 
procurement cases containing PCP elements in order to expose how innovation 
is promoted in public procurement in Europe.  
 
The implications and meaning of pre-commercial procurement will be discussed 
in more detail in section 2.3 of this report.  
 
 

                                               
9 The National ICT Research Directors Forum brings together national Directors responsible for re-
search in Information and Communication Technologies (ICT) to discuss key policy and implementation 
issues related to the development of a European Research Area in the field of ICT. 
http://www.cordis.lu/ist/about/era.htm 
10 Report of an independent expert group for a National ICT Research Directors Forum ad hoc Working 
Group on Public Procurement in Support of ICT Research and Innovation (2006): 'Pre-commercial 
Procurement of Innovation – A missing link in the European Innovation Cycle'. March 2006 
11 European Commission (2006): Putting knowledge into practice: A broad-based innovation strategy 
for the EU, COM (2006) 502 final. 
12 EP 2006/2084(INI) 
13 COM(2007) 799 final 
14 SEC(2007) 1668 

http://www.cordis.lu/ist/about/era.htm
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1.2.3 Study focus development: ICT and ICT-related sectors 
 
The ICT sector includes the production of ICT goods and ICT services and is 
commonly recognised as an important source of growth15 with a value added in 
year 2002 at EUR 450 billion16. It employs about 6% of the workforce and 
makes up about 8% of EU GDP17. Most economists now agree that the ICT sec-
tor has a broader impact on the economy as a whole18, as ICT drives about half 
of EU productivity gains in the private sector19. However, as pointed out above, 
the failure to capitalize fully on the application of ICT technologies in Europe 
explains much of the lag in European productivity growth compared to that of 
the USA. 
 
As stated in the Terms of Reference for this study (cf. section 1.2.1, above): the 
focus of the current study was intended to be on technology procurement in the 
ICT sector, which has been defined by the OECD as “…a combination of manu-
facturing and services industries that capture transmit and display data and 
information electronically20”. This definition was made operational by including 
companies in related industries such as Manufacture of office machinery and 
computers, Manufacture of electrical machinery and apparatus, Telecommunica-
tions and Computer and related activities21. 
 
While the above definition of the ICT sector is widely accepted, it also raises a 
number of demarcation questions: Is the medical instrument industry (scanners, 
IRM, radiography apparatus, etc.), which largely relies on ICs, part of the ICT 
sector22? Is the development of embedded ICT in sectors such as automobile 
manufacturing going to take place as a backward vertical integration (the car 
company sets up subsidiaries that produce ICTs)? This would make it more diffi-
cult to capture the development in the ICT sector when looking at the narrowly 
defined sectors mentioned above. 
 
Furthermore, many of the best cases of technology procurement were expected 
to be found in other sectors than the narrow ICT sector, including transport, 
energy, etc. It was therefore agreed that a broader view should be taken, in-
cluding ICT intensive sectors in both manufacturing and services, referring to 
sectors where a critical threshold of diffusion and concentration of ICT has been 
reached. Thus, for the purposes of this study, we have chosen to designate this 
combination of the ICT sector and ICT intensive sectors with the rather broad 
term ICT-related sectors. 
 
 

                                               
15 Home page of the European Commission, Enterprise Directorate General, Technology for innovation / 
ICT industries and E-business, http://europa.eu.int/comm/enterprise/ict/index_en.htm. April 2006. 
16 European Commission, Directorate-General Enterprise and Industry, European Competitiveness 
Report 2006 
17 Home page of the European Commission, Enterprise Directorate General, 
http://ec.europa.eu/enterprise/ict/index_en.htm (April 2008) 
18 Viviane Reding, Member of the European Commission responsible for Information Society and Media, 
The ICT industry as driver for competition, investment, growth and jobs – if we make the right choices, 
Presentation of EITO 2006, Brussels, 23 February 2006. Reference: SPEECH/06/127 
19 Home page of the European Commission, Enterprise Directorate General, 
http://ec.europa.eu/enterprise/ict/index_en.htm (April 2008) 
20 OECD 2002: Measuring the information society, Annex 1 
21 For the full list of NACE codes relating to the ICT sector, see OECD 2002: Measuring the information 
society, Annex 1 
22 G. Dang Nguyen & C. Genthon, 2006: Has the European ICT sector a chance to be competitive? 
College of Europe, Bruges European Economic Policy Briefings no. 14. Page 3 

http://europa.eu.int/comm/enterprise/ict/index_en.htm
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1.2.4 Study focus development: SMEs 
 
Apart from the sector focus, the Terms of Reference for this study do not men-
tion any particular type of companies to be focused on. However, given the im-
portance of small and medium-sized enterprises (SMEs) to the European econ-
omy, and the barriers which their size often poses for their involvement in major 
R&D projects, special – though not exclusive - emphasis has put on exploring 
how SMEs can overcome these barriers.  
 
 

1.2.5 Study focus development: Exclusion of purely military applications 
 
It is a fact that many – if not most - major technological innovations in the 20th 
century, in particular those originating in the USA, first saw the light of day as 
military applications, many of which have since been applied in civil society. 
Defence has historically dominated US federal expenditure in R&D. Thus, in 
2001, defence accounted for just over 50% of US public R&D expenditure, ver-
sus 14.5% in the EU23. 
 
When looking at public procurement as a specific source of R&D expenditure, 
the US spends approximately 20 times more on R&D procurement than the EU. 
Most of the gap is indeed due to the larger defence budget, but even in non-
defence areas (such as energy, health etc) there is still a gap of 4 times in R&D 
procurement expenditure. 
 
Given the relatively small significance of defence-related R&D in Europe, as well 
as the fact that defence procurement is in some cases exempt from the provi-
sions of the procurement Directives24, it was decided that this study should try 
to find primarily opportunities for Europe in non-military public sector domains. 
However, given the difficulties in finding relevant case examples from the US 
which did not somehow have a military origin, this was later adjusted to focus-
ing on the development of products and services which have significant civilian 
applications. 
 

1.2.6 South Korea 
 
Finally, the Terms of Reference required the research team to look for interest-
ing technology procurement approaches in the US and Asia, in particular South 
Korea. As will be seen later, a number of US cases have been investigated in 
order to deduct any experiences that we can learn from.  

The study team also attempted to identify relevant cases in South Korea. How-
ever, it soon turned out that the procurement processes in South Korea are of 
little relevance to the issues focused on in this study. The research conducted 
for this project with the objective of understanding the Korean innovation sys-
tem and identifying relevant cases showed early in the process that the Korean 
projects mainly concern procurement of adapted off-the-shelf products with few 
innovative elements. This is typically done through partnerships between gov-
ernment and private entities or the establishment of joint ventures25,26,27.  

                                               
23 Source: EUROSTAT, quoted in Nyiri, L. et al. (2006): Public Procurement for the promotion of R&D 
and innovation in ICT, European Commission, Joint Research Centre, February 2006 
24 The exemption only applies to a number of ‘military’ defence type products belonging to a list agreed 
upon in the scope of the procurement Directives. Procurement by defence agencies of products that are 
not directly military related is not exempted from the procurement Directives. 
25 Mani, Sunil, 2005: Keeping pace with globalisation innovation capacity in Korea's telecommunications 
equipment industry, CDS 
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1.3 Methodology 
 
The methodology for this project is qualitative, based on case studies supple-
mented with interviews and desk research of other technology procurement 
approaches. The detailed methodology for this study will not be described here, 
but can be found in Annex I to this report.  

                                                                                                                     
26 Ministry of Information and Communication (MIC): www.mic.go.kr 
27 Ministry of Information and Communication: IT 839 Strategy: A leap to advanced Korea based on IT 
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2. Key concepts  

This study revolves around a number of key concepts, notably innovation, public 
procurement in general and pre-commercial procurement in particular. Given 
that these are complex and, in the case of pre-commercial procurement, new 
concepts, a brief introduction to each of these key concepts is provided in this 
chapter. 
 
2.1 Innovation, R&D and technology procurement 
 
Innovation is a concept for which a number of definitions exist. For the pur-
poses of this study (focusing on "technology" procurement), the following un-
derstanding of the concept was found to be useful:  
 

Technological innovation: the transformation of an idea into a marketable 
product or service, typically encompassing a technological R&D and a com-
mercialisation phase.  

 
R&D covers up to "original development28 of a first product or service:  

Original development may include limited production or supply in order to 
incorporate the results of field testing and to demonstrate that the product 
or service is suitable for production or supply in quantity to acceptable 
quality standards. It does not extend to quantity production or supply to 
establish commercial viability or to recover R&D costs. Therefore, R&D does 
not include commercial development activities such as integration, customi-
sation, incremental adaptations and improvements to existing products or 
processes.  

The difference between commercial development and R&D for a procurer 
lies in the degree of technological maturity: commercial development com-
prises activities for which the technological development risks can be quan-
tified. R&D, on the other hand, inherently includes a non-zero risk of failure 
that is not predictable.  
 

                                               
28 The definition of 'original development' which demarcates the boundary between R&D and commer-
cial development originally stems from WTO GPA, article XV. 
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Figure 2.1: Typical product innovation life cycle consisting of an R&D and a Commer-
cialisation phase (the latter of which may include commercial development activities) 

 

Technology procurement29 occurs:  
 

when a public agency places an order for a product or system which does 
not exist at the time, but which could (probably) be developed within a rea-
sonable time period through R&D and / or innovation. Additional or new 
technological development work is required to fulfil the demand of the buy-
er. 

 
Technology procurement can thus concern technological development work in 
the R&D phase or in the commercialisation/diffusion/take-up phase or both. 
Edquist and Hommen's29 considerations that public procurement can play an 
important role in both the development and the diffusion of new technologies 
have lead to the distinction between ‘developmental’ and ‘adaptive’ public tech-
nology procurement. Developmental public technology procurement corresponds 
to cases where “completely new products […] or systems are created”. In con-
trast, adaptive public technology procurement occurs in cases where the product 
or system “is not new to the world but still new to the country of procurement” 
or to the particular buyer, and therefore still “needs adaptation to specific local 
conditions, and this involves innovation”. In other words, technology procure-
ment does not necessarily involve R&D developing new technology (radical in-
novation); in some cases technology procurement may simply involve adapta-
tion of existing technology to facilitate take-up (incremental innovation). 
 

                                               
29 Edquist, C., Hommen, L. and Tsipouri, L. (eds): Public Technology Procurement and Innovation. 
Kluwer Academic, 2000. 
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In the context of this definition of technology procurement, pre-commercial pro-
curement is thus a subset of developmental technology procurement. More spe-
cifically, it is a particular approach to procure applied R&D (applying a few prin-
ciples such as competitive development in phases and risk-benefit sharing at 
market conditions).  
 
Initially, the research carried out for this study attempted to focus on radical 
innovation (developmental technology procurement) since this type of innova-
tion would present more possibilities for substantial impacts of public technology 
procurement activities. However, in practice, it has turned out that very few 
cases with this degree of innovation can be identified in Europe. Thus, most of 
the EU case studies analysed in this study concern adaptive public technology 
procurement (incremental innovation)30 rather than radical innovations. In the 
US cases, more examples of radical innovation were found. 
 
2.2 Public procurement of R&D services and the procurement 

Directives 
 
Public procurement is subject to specific Community and international rules, 
notably the EU public procurement Directives and the WTO Government Pro-
curement Agreement (GPA), the fundamental principles of the EC Treaty, the 
State Aid rules and the jurisprudence of the Court of Justice. Under these rules, 
public procurement must follow transparent open procedures ensuring fair con-
ditions of competition for suppliers (including non-discrimination of foreign sup-
pliers). Not all public procurement is, however, subject to these obligations. 
Some purchases (e.g. military equipment for the defence sector) are excluded 
and smaller purchases (below thresholds) must respect the principles of the EC 
Treaty only. 
 
The current EU legislation on public procurement is contained in the public pro-
curement Directives (2004/17/EC31 and 2004/18/EC32), which were amended in 
2003/2004 through a legislative package intending to simplify and modernise 
the Directives and adapting them to modern administrative needs. One of the 
changes introduced with the legislative package was: more scope for dialogue 
between contracting authorities and those who tender in order to determine 
contract conditions.  
 
Since this study focuses on technology procurement, which covers innovation 
both in the sense of R&D and take-up of new technological developments, the 
rules on public procurement of R&D are of particular interest. There are three 
types of possible R&D contracts: R&D works, R&D services and R&D supplies 
contracts, with specific rules and procedures applicable to each. 
 
 
2.3 Pre-Commercial Procurement (PCP) 
 
                                               
30 Cases discussed cover both process and product innovation. Process innovation involves the imple-
mentation of a new or significantly improved production or delivery method. Product innovation, in-
volves the introduction of a new good or service that is new or substantially improved. This might 
include improvements in functional characteristics, technical abilities, ease of use, or any other dimen-
sion. 
31 Directive 2004/17/EC of the European Parliament and of the Council of 31 March 2004 coordinating 
the procurement procedures of entities operating in the water, energy, transport and postal services 
sectors.  
32 Directive 2004/18/EC of the European Parliament and of the Council of 31 March 2004 on the coor-
dination of procedures for the award of public works contracts, public supply contracts and public ser-
vice contracts. 
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14 December 2007 the Commission published a Communication33 and associ-
ated Staff Working Document34 on pre-commercial procurement. The aim of the 
Communication is to draw the attention of Member States to the underutilised 
opportunity of pre-commercial procurement. The Associated Staff Working Pa-
per provides, by way of example, one implementation of pre-commercial pro-
curement in line with the existing legal framework.  
 
In the abovementioned Commission documents pre-commercial procurement 
(PCP) is referred to as an approach to procuring R&D services, applying risk-
benefit sharing between procurers and suppliers at market conditions, that does 
not constitute State aid. 
 
Pre-commercial procurement covers only the applied R&D part of the typical 
product innovation life cycle (see Figure 2.1) in between fundamental curiosity-
driven research and mass commercialisation of new technology innovations, 
covering the process from solution exploration via prototyping to original devel-
opment of a pre-commercial volume of first products in the form of a test series.  
 
Main characteristics of PCP 
 
Pre-commercial procurement is based on: 

• Risk-benefit sharing according to market conditions 
• Competitive development in phases 
• Separation of the R&D phase from deployment of commercial volumes 

of end-products 
 
Risk-benefit sharing according to market conditions 
Unlike in exclusive development contracts, in pre-commercial procurement the 
public purchaser does not reserve the R&D results (e.g. IPRs) for exclusive use 
in conducting its own affairs, but shares R&D results and benefits with suppliers 
and external stakeholders (e.g. other public procurers) in such as way as to 
optimize the conditions for exploitation and take-up of the newly developed so-
lutions.  
 
A shared risk-shared benefits approach is central to the PCP concept. The pro-
curer shares benefits with the supplier (e.g. through letting the supplier keep 
non-exclusive ownership rights over supplier generated IPRs resulting from the 
development project, whilst keeping free usage rights and the right to license to 
third parties). The assumption is that this provides an incentive for the supplier 
to share the risk, in particular development costs, by charging a lower price for 
the development effort than if the procurer kept all rights and benefits (also 
known as exclusive development). 
 
Pre-commercial procurement challenges suppliers with technologically demand-
ing mid to long term public sector needs in advance of the rest of the world 
market, and shares R&D benefits in a way that optimizes commercialization suc-
cess and shortens time to market. This is expected to help both the public sec-
tor improve its efficiency and effectiveness by introducing innovations faster, 
and is expected to help industry arrive first on the market to exploit those newly 
developed solutions and turn them into new global lead markets, starting with 
the public sector as the first "home" market. 
 
Competitive development in phases 

                                               
33 COM(2007)799 final, pre-commercial procurement: driving innovation to ensure sustainable high-
quality public services in Europe, 14 Dec 2007 
34 SEC(2007)1668, Example of a possible approach for procuring R&D services applying risk-benefit 
sharing at market conditions: pre-commercial procurement,14 Dec 2007, 
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Pre-commercial procurement challenges a number of suppliers to develop in 
competition, according to the procurers' needs, new solutions for a specific pub-
lic sector problem which cannot be addressed through the purchase of commer-
cially ready products and services.  
 
An example showing how R&D services can be procured using the PCP concept 
is illustrated in the figure below. 
 
 

Figure 2.1 Pre-commercial procurement example 

A phased shared risk-shared benefit approach 
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The PCP approach is based on a phased process35, each stage with multiple sup-
pliers in competition: 
 

• Phase 1: Solution Exploration  
• Phase 2: Prototyping  
• Phase 3: Original development of a limited batch of first prod-

ucts/services validated through a field test  
 
At the end of phase 1 and phase 2 an evaluation filters out the best projects 
based on their performance in the previous phase and the quality of the project 
proposal for the next phase.  
 
The 'quality' criterion for awarding the contracts would typically include the pro-
ject's technological quality and innovativeness, its ability to address the problem 
of public interest posed in the tender, and the ‘added value for society/economy 
of the proposal’36. For each of the three phases of the pre-commercial procure-
ment process a maximum price is predefined in the initial tender publication. 
The approach sets out all the phases in one tender and assumes that the total 
value of the services over all the phases in question exceeds the value of prod-
ucts covered by the contract. Technically speaking, the three-stage pre-
commercial procurement process is implemented as a single public procurement 
procedure (one framework contract with specific contracts per phase) – of the 
type 'Public service contract for R&D services' – with two intermediate evalua-
tion points.  
 
Separation of the R&D phase from deployment of commercial volumes of end-
products 
As depicted in figure 2.1, after the pre-commercial procurement is finished, a 
separate tender is published for follow-up procurements for commercial roll-out 
of final end-products. This separation of the R&D phase from the deployment 
phase enables public purchasers to filter out technological R&D risks of compet-
ing solutions before committing to procuring a large scale commercial roll-out. 
Indeed, due to the inherent risk of failure in R&D, technological success may not 
always be the case in R&D procurements. It is only at the end of the R&D phase 
that the public purchaser has comparative test evidence that proves whether 
any of the solutions developed in the pre-commercial procurement truly outper-
form other solutions available at the same time on the market. Reopening com-
petition at the deployment phase thus ensures that the procurer ultimately gets 
the best value for money products. 
 
Legal framework for PCP 
 
The main signatories of the WTO GPA have exempted public procurement of 
R&D services (not of R&D products or R&D works) from both the WTO national 
treatment and non-discrimination obligations.  
 

                                               
35 The figure above depicts a splitting of the R&D process into three phases to show a splitting into the 
basic phases matching the rudimentary technology readiness levels of a typical product innovation life 
cycle. More elaborate Technology Readiness Levels (TRLs) are used widely in the defence/space sector, 
e.g. by NATO. The TRLs delineate the distance the R&D results are still away from the final TRL 'ready 
for commercial operation' (http://www.saclantc.nato.int/trl.html). Depending on project complexity, 
NATO uses 9 phases which can be mapped as sub-phases onto the 3 basic phases of the figure shown 
here. 
36 Besides cost aspects, the ‘added value for society/economy’ criterion can also take into 
account the added value the proposal brings with regards to improving public services and 
the associated benefits for the whole society and economy, cf. the Commission Staff 
Working Document SEC(2007) 1668, p. 10. 
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Pre-commercial procurement is an approach to procure R&D services that is, 
due to the application of risk-benefit sharing, also exempted from the public 
procurement Directives under the circumstances laid down by article 16 (f) of 
the public procurement Directive for public authorities (2004/18/EC) and article 
24 (e) of the public procurement Directive for utilities (2004/17/EC): “This Di-
rective shall not apply to public service contracts for research and development 
services other than those where the benefits accrue exclusively to the contract-
ing authority for its use in the conduct of its own affairs, on condition that the 
service provided is wholly remunerated by the contracting authority”.  
 
It should be noted, however, that the single market rules and the fundamental 
principles of the EU Treaty are still applicable; in order not to distort competi-
tion, while sharing R&D benefits the contracting authority would have to respect 
the fundamental principles of the Treaty, treating suppliers equally in a non-
discriminatory and transparent manner. According to the Community Frame-
work for State Aid for Research, Development and Innovation, public procure-
ment normally does not involve State Aid when conducted in a competitive and 
transparent way according to market conditions/at market price37. 
 
In order to ensure that the risk-benefit sharing in pre-commercial procurement 
is done according to market conditions, any R&D benefit shared by the public 
purchaser with a participating company should be compensated by the company 
to the public purchaser at market price. This can be done through, for example, 
a price reduction that reflects the market value of the benefits received (e.g. 
IPR ownership) and the risks assumed (e.g. cost for filing and maintaining the 
IPRs) by the company 
 
As pre-commercial procurement concerns the procurement of R&D services and 
these services are excluded from the WTO Government Procurement Agree-
ment, restriction of the tender to bidders from the EU is in principle allowed. 
Public purchasers can decide on a case by case basis on the degree of openness 
to worldwide offers and on the relevant conditions, taking into account the full 
potential of the European Research Area. Allowing companies from anywhere in 
the world to make offers regardless of the geographic location of company head 
offices or their governance structure would be an open and effective way for 
Member States to promote the creation of growth and jobs in Europe without 
excluding non-European firms. The procurement process could be organised so 
as to stimulate companies to locate a relevant portion of the R&D and opera-
tional activities related to the pre-commercial development contract in the Euro-
pean Economic Area or a country having concluded a Stabilisation and Associa-
tion Agreement.  
 
 
 

 

                                               
37 "Public authorities may commission R&D from companies or buy the results of R&D from them. If 
such R&D is not procured at market price, this will normally involve State aid within the meaning of 
Article 87 (1) EC Treaty. If, on the other hand, these contracts are awarded according to market condi-
tions, an indication for which may be that a tender procedure in accordance with the applicable direc-
tives on public procurement has been carried out, the Commission will normally consider that no State 
aid within the meaning of Article 87 (1) EC Treaty is involved." 
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3. Framework conditions impacting public technology 
procurement 

The framework conditions under which public institutions and suppliers operate 
have an impact on public procurement and its ability to support and foster inno-
vation.  
 
This chapter briefly presents selected framework conditions that influence inno-
vation through public procurement. However, it is not to be considered as an 
exhaustive list of framework conditions that impact European industry and pub-
lic procurers. The purpose is to set the scene for the following analysis of differ-
ent experiences with technology procurement in Europe.  
 
 

3.1 Willingness to take, manage and share risks 
 
Traditionally public institutions in Europe are focused on low-risk procurements 
that can deliver value for the public sector in the short term. Price is often men-
tioned as the most important selection criterion in public procurement and as-
pects such as long-term potential and innovativeness are factors that are priori-
tised lower than price. Procurement of proven technologies with a solid track 
record and a good business case may often, in the public eye, be preferred. This 
limits the willingness of public institutions to take risks. This unwillingness may 
result in public procurement of less innovative products and services and, in the 
medium to long term, hamper innovation among European companies. 
 
In an international context, European procurers are often characterised as rela-
tively risk averse compared to for example the United States. It can be argued 
that the innovativeness of technology procurements in the US may be higher 
due to a larger willingness to engage in higher-risk higher-value projects and 
more experience in applying risk-management and risk-sharing techniques in 
procurement. We shall attempt to shed more light on this aspect later in this 
report, since the full picture may be slightly more nuanced.  
 

3.2 Market structure (The internal market) 
 
The market structures arisen from the introduction of the European internal 
market greatly affect the framework conditions under which public procurers 
and European suppliers act. The implementation of the new EC procurement 
directives are the latest examples of guidelines and regulations impacting public 
procurers’ ability to procure technology.  
 
The structures put into place by European internal market legislation are in-
tended to create transparency in procurement and a level playing field for com-
panies to compete for public works and service contracts. The European legisla-
tion is based, among other things, on the prevention of State Aid, the free 
movement of goods and labour, and freedom of establishment. The basic under-
lying principles in the legal framework in other parts of the world are similar but 
may be practiced and enforced differently; as an example the U.S. State Aid 
rules are different from those of the European Union.  
 
The European market is made up by a large number of small and medium-sized 
enterprises and a limited number of very large corporations. This market struc-
ture also has an impact on public technology procurement and innovation.  
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3.3 Knowledge and technology transfer 
 
The European license and patent setup impacts the way enterprises innovate 
and commercialise their innovations, and puts special constraints on IPR and 
risk sharing between procurer and supplier when developing new technologies 
together. In particular, there is not yet a common Community Patent which 
makes it complicated and expensive to exercise IPR rights throughout Europe. A 
major effort has gone into agreeing on a common framework, but so far without 
success. However, it must be expected that this framework condition will 
change in the future. 
 
Employee mobility between the scientific communities and industry is also af-
fecting the way public technology procurement takes place in Europe today. 
Traditionally industry and the scientific community have found it difficult to 
transfer knowledge and human capital smoothly.  

 
 

3.4 Quality in public demand and public administration 
 
Public procurement represents a large proportion of the total procurement vol-
ume in Europe. The innovative capabilities of suppliers participating in public 
procurements are therefore affected by the quality of public procurement.  
 
Especially within public technology procurements it can be essential to the boost 
of the suppliers’ innovative capabilities that the public procurers are themselves 
open to innovation and able to act efficiently.   
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4. Analysis of technology procurement experiences 

 
4.1 Introduction 
 
Public technology procurement practices have been explored in a number of 
European and American case studies. The purpose of this chapter is to discuss 
and analyse the experiences of these technology procurement case studies in 
order to shed light on experiences, barriers and success factors. The analysis of 
the cases is based on a selection of key aspects (analytical themes). The types 
of impacts produced by the cases are also reviewed. Finally, based on the les-
sons learnt from the studied case projects, a number of key success factors for 
public technology procurement are developed.   
 
The identification and selection of cases for in-depth study were based on a 
number of selection criteria. First, a number of general criteria were applied: 
 

• That actual procurement took place (i.e. the acquisition of goods or 
services at the best possible total cost of ownership, addressing a con-
crete problem specification by a public authority, not just the pursuit of 
increasing innovative activity in industry, and not research grants, seed 
capital etc.) 

 
• That the case was not too old (preferably not more than 15-20 years), 

in order to reflect current experiences 
 

• That the case was far enough in the innovation process to be able 
to draw on sufficient experience and learn from concrete results.  

 
Secondly, for a case to be interesting for this study it needed to include at least 
2 or 3 – and preferably more - of the following elements, which have mostly 
been inspired by the PCP concept: 

• The project should address a public sector need. The concrete prob-
lem to be addressed as well as the targets to be achieved in the devel-
opment project should be specified by the public authority, not the sup-
plier. 

• “Technical dialogue” or similar interaction between procurer and po-
tential supplier(s) has been applied. By facilitating a deeper understand-
ing of the available options such a dialogue can help to better clarify the 
market gaps with respect to actual procurement needs. 

• Functional or performance-based specifications applied instead of 
prescriptive technical specifications in the tender material. The use of 
functional specifications enables the public procurer to formulate the ob-
ject of the tender as a problem to be solved without prescribing a spe-
cific solution approach to be followed. 

• Competing development used by the public procurer to stimulate 
competing companies to come up with the best possible value for money 
designs and avoid single-supplier lock-in. 

• Geographically split R&D between European and non-European R&D 
facilities (e.g. Europe/US). Simulating the creation of growth and jobs in 
Europe through R&D procurement is an issue of interest when setting up 
PCP projects 

• Risk sharing between supplier and procurer 
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• Sharing of benefits (e.g. IPR rights) between procurer and supplier 

• Bundling of demand - several procurers bundle their orders to estab-
lish “critical mass” to justify development costs 

• R&D from SMEs; involvement of SMEs is as such not a defining charac-
teristic of PCP but improving access to the procurement market for SMEs 
is an essential part of EU innovation and industrial policy 

• The creation of lead markets for the products/services developed 
 
 
In the following section, the case studies are briefly presented. 
 
 
4.2 Presentation of case studies and analytical themes 
 

4.2.1 Overview of case studies 
 
The table below contains an overview of the main project cases on which the 
following analysis is based. Detailed case descriptions are contained in Annex 
III, and abstracts of several of the cases are also presented in textboxes 
throughout this chapter.  
 
For more information on the process and criteria for selection of cases, please 
refer to the methodology description in Annex I.  
 

Table 4.1 Overview of case projects 

Case name Product/service 
description 

Coun-
try 

Procurer Supplier Starting 
date 

CARE Service management 
system for munici-
pality 

DK Municipality of 
Aalborg 

Ramboll Infor-
matics A/S 
(DK) 

1995 

Digital Trans-
port Enforce-
ment System 
(DTES) 

Digital system for 
monitoring traf-
fic/parking violations 
(mainly in bus lanes) 

UK Transport for 
London 

SEA (UK) 2002 

HyFLEET:CUTE Development of fuel 
cell city busses 

DE City of Hamburg HYSolutions 
(DE) 

2002 

HF Ballast High frequency en-
ergy saving ballast 
(device required to 
start and operate 
fluorescent lamps) 

SE Swedish National 
Board for Indus-
trial and Techni-
cal Development 
(NUTEK) 

Helvar (FI) 1991 

London Oyster 
Card 

Public transport tick-
eting system (smart-
card) 

UK Transport for 
London 

TranSys con-
sortium (Cu-
bic/US, 
EDS/US, Fu-
jitsu/JA-UK, WS 
Atkins/UK) 

1998 
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Case name Product/service 
description 

Coun-
try 

Procurer Supplier Starting 
date 

Nødnett Norge Multi-agency public 
safety radio network 

NO National Police 
Directorate, Di-
rectorate for Civil 
Protection and 
Emergency Plan-
ning, Directorate 
for Health and 
Social Affairs 

Siemens (NO) 2005 

Smoke Detec-
tion System 

Train-mounted 
smoke detection 
system (hardware 
and software) 

DK Danish Railways Bravida Den-
mark 

2000 

TERA-10 Su-
percomputer 

Supercomputer for 
simulation of nuclear 
testing 

FR CEA (Commissa-
riat à l’énergie 
atomique) 

Bull (FR) 2000 

Variable Mes-
sage Signs 
(VMS) 

Digital road signs UK The Highway 
Agency 

VMS Ltd. (UK) 
and COLAS 
(UK) 

2002 

Sundhed.dk Public eHealth Portal DK Danish Regions 
with other Danish 
authorities and 
associations 

Consortium led 
by Acure (DK) 

2002 

Environment-
friendly tumble 
drier 

Energy-efficient 
tumble drier 

Inter-
na-
tional/ 
NL 

International 
Energy Agency/ 
Netherlands 
Agency for En-
ergy and the 
Environment 

AEG (DE) 1996 

eVA State-wide public e-
procurement system 

US Commonwealth 
of Virginia 

American Man-
agement Sys-
tems (now CGI)  

1999 

Sub-compact 
Fluorescent 
Lighting 

Energy-efficient 
lighting 

US Dept. of En-
ergy/Pacific 
Northwest Na-
tional Laboratory 

Various suppli-
ers 

1997 

High perform-
ance comput-
ing38 

Development of high 
performance com-
puting systems 

US Department of 
Energy (and 
NSA, DoD) 

IBM, Cray, 
DEC/HP, SUN, 
Silicon Graphics 

1950s- 
today 

iRobot Development of Tac-
tical Mobile Robots 

US DARPA iRobot Corpora-
tion (US) 

2001 

Internet (mini 
case)39 

Development of 
Internet Protocol 

US DARPA BBN, UCL, 
Stanford Univ 

1973 

 

                                               
38 This case study does not concern a specific project, but rather describes the whole de-
velopment of the US government procurement efforts which were instrumental in develop-
ing the US high performance computing industry. 
39 Despite numerous attempts, the research team did not manage to arrange an interview 
with any of the key people involved. The case is thus presented as a “mini case” based 
exclusively on desk research. 
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Two aspects regarding the cases from Europe deserve a few comments:  
 
First of all, there is quite obviously a geographical bias in the cases represented 
here, with most cases originating in North-West Europe. A considerable effort 
has been made to identify cases in Southern and Eastern Europe, but met with 
little success.  
 
For Eastern Europe (the new Member States), the main explanation probably 
lies the transition period that these countries have gone through in the recent 
past (and the economic and political restrictions before that). Thus, it may very 
well be that in those countries most of the energy and resources have been 
spent on getting “the basics” in order, both in the years leading up to EU acces-
sion and the period since then. Thus, technology procurement is not likely to 
have been at the top of the agenda for these countries. This is not to say that it 
does not take place; some potential projects were identified but did not make 
the list, usually because they did not match the selection criteria. 
 
For Southern Europe, no obvious explanations can be pointed to, other than that 
there may possibly be less of a tradition for (non-military) public sector-led in-
novation than in the North, at least until recent years.  
 
Secondly, there are few large, “high-profile” European cases. The Galileo project 
and the French TGV were considered and even investigated as pilot cases. How-
ever, they ended up not being included as case studies for different reasons; 
apart from the fact that the Galileo project is still not completed and imple-
mented as a public-private partnership rather than a pure procurement, it is 
exceptional for its size, its complexity and its political sensitivity. The TGV pro-
ject was considered to be outdated, as it was initiated in the 1960s under condi-
tions very different from those present in Europe today (in particular with re-
spect to public procurement rules). Thus, neither project was included for in-
depth analysis, although the Galileo project is referred to in a few instances in 
the analysis.  
 
 

4.2.2 Analytical themes 
 
The analysis of the case studies is structured according to a number of analyti-
cal themes related to technology procurement.  
 
The selection of themes has taken as a point of departure the specific character-
istics of the pre-commercial procurement process which also formed the basis 
for selection of cases, supplemented with a few overall themes which are seen 
as generally impacting the outcome of technology procurement.  
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Table 4.2 Analytical themes 

Analytical themes 
Degree of innovation 
Project complexity 

Risk sharing 
Sharing of benefits (e.g. IPRs) 
Multiple competing suppliers 

Bundling of demand 
Procurer capability and involvement 

SME involvement 
Contract set-up and dialogue 

Phasing of projects 
 
The analytical themes represent factors that impact the outcome of public tech-
nology procurement. In this way the analytical themes should be seen as ele-
ments of public technology procurement that need attention in order to support 
a successful outcome of public technology procurement. 
 
In the following, each of the themes will be analysed on the basis of the evi-
dence from the case studies.  
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4.3 Degree of innovation 
 
Whereas technology procurement is by definition concerned with innovation, the 
degree of innovation – incremental, radical or something in-between (cf. section 
2.1 in the “Key concepts” chapter) – may differ. Some projects represent an 
adaptation or modification of existing technology, whereas others represent rad-
ical breaks (paradigm shifts). The degree of innovation has an impact on many 
aspects of technology procurement and, naturally, on the potential to create 
lead markets etc. 
 
The research conducted for this study has clearly shown that the large majority 
of public technology procurement in Europe is adaptive, not developmental (cf. 
chapter 2.1). In other words, the innovation brought about through public tech-
nology procurement is typically incremental rather than radical. There are a 
number of well-known US examples of radical innovations procured by the mili-
tary (and space) sectors. Most EU public authorities however, seem averse to 
the perceived risk of procuring radical innovations.  
 
Cases with a relatively low level of innovation are for example Oyster Card, 
Care, Public Safety Radio, DTES, and HF Ballast (all EU cases). These cases rep-
resent incremental innovation based on existing proven technologies.  
 
The CARE service management system for the municipality of Aalborg was 
based on previous less advanced citizen care systems. The technological chal-
lenges of the system was found more in the system interfaces with other ICT 
systems than in the system itself.  
 
The Public Safety Radio Project was also characterized by incremental innova-
tion. The procurer (the Norwegian public sector/Nødnett Norway) had limited 
financial means and the Public Safety Radio project was a large project with 
considerable administrative costs. Hence, in order to avoid re-inventing the 
wheel and to keep costs down, the procurer looked for similar projects in other 
countries and tried to reuse as much of this knowledge as possible. In general, 
the procurer from the Public Safety Radio project believes that it is too costly to 
start from scratch in a single country. However, had the project taken place in a 
multi-country context (e.g. at EU level) with the possibility of increased bundling 
of demand and sharing of costs, it might have been possible to support the de-
velopment of a more radical innovation. 
 
Other examples are the Oyster Card and DTES projects. The smartcard technol-
ogy used for the Oyster Card already existed but was to be further developed 
and form part of a comprehensive transport system. Similarly, in the DTES pro-
ject, the supplier relied on existing solutions which were then integrated in a 
new way into a new complex system. 
 
Incremental innovation may also, as with radical innovation, require a break-
down of existing technology barriers. The case of the HF Ballast is such an ex-
ample. The product already existed on the market, but the aim of the project 
was to push the technological barriers, so it was an incremental innovation that 
improved the standard of the product by increasing the efficiency of the prod-
uct. The project resulted in a product that created a lead market in Sweden 
(and, later, in other countries) because of the improved efficiency. 
 
An example of a slightly higher degree of innovation can be observed in the 
Smoke Detection System case. The development of the smoke detection system 
is viewed as a large modification of existing technologies because the system is 
the first of its kind with train-based smoke detection systems. The supplier had 
developed a more traditional smoke and fire detection system for public housing 
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but the requirements for train-mounted technologies are very different from 
systems built into houses etc. The fact that the project was not within the cur-
rent core competences of the supplier meant that extensive discussions on sys-
tem requirements had to be conducted between the supplier and the procurer 
prior to and during project development.  
 
The IEA (International Energy Agency) case also represents a “medium” degree 
of innovation. The objective was to create more energy-efficient technology for 
tumble driers, which posed considerable technological challenges. The innova-
tion was based on technology that had already been developed, but had not 
been brought to the market. Although several potential suppliers competed for 
development of the technology, only one (AEG) succeeded – however, the inno-
vation eventually ended up not being very successful in commercial terms be-
cause the production costs and thus the market price of the appliance was too 
high. 
 
The eVA e-procurement system (US case) procured by the Commonwealth of 
Virginia, US, is a good example of adaptive technology procurement. When the 
project was first conceived, none of the e-procurement systems which existed 
were comprehensive enough, or suitable for the public sector. Furthermore, the 
Commonwealth wanted an internet-based service – a concept which was still in 
its infancy at the time (2000), at least when it came to systems as complex as 
the eVA. Thus, in the words of the procurer, the project was not only at the cut-
ting edge, but at the “bleeding edge” of what was possible at the time, even 
though the system was built around core components which had already been 
developed by the supplier. The system is still, 6 years after it was implemented, 
quite unique in the US.  
 
The TERA-10 project (EU case) is an example of a “medium degree” (not quite 
incremental, not quite radical) innovation. The concept of a super computer was 
well known before the project but the technical solution developed for the TERA-
10 computer moved the boundaries for computer power and computer devel-
opment. The result was a product that was ten times faster than what had been 
developed before.  
 
The case studies also provide examples of radical innovation where the ex-
isting paradigms to a lesser or greater extent have been changed due to the 
technological output of the project.  
 
The iRobot case (US case) is an example of radical innovation, where several 
companies, including iRobot, were contracted under DARPA's tactical mobile 
robotics program to develop in competition robots that could walk autonomously 
through urban environments. All companies came up with the traditional Carte-
sian (very computationally complex) algorithms. However, iRobot came up with 
a computationally very simple but revolutionary heuristic algorithm. Winning the 
procurement eventually led to the development of the iRobot PackBot which in 
the mean time has been a huge success in both military and civilian applications 
(e.g. autonomous vacuum cleaners) around the world. 
 
The Internet Protocol development (US case) is another example of a radical 
innovation breakthrough triggered through R&D procurement. The objective 
behind the initial procurement project was to come up with a solution that would 
enable the US government to save communication costs of interconnecting dif-
ferent scattered government computer networks across the US. DARPA awarded 
parallel R&D procurement contracts to three different parties to develop a com-
mon "internet work protocol" that could hide the differences between computer 
network implementations of different government departments. The result was 
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the development of the TCP/IP protocol stack, which has become the underlying 
protocol for the Internet worldwide. 
 
At a more comprehensive level, the case of the US High Performance Computing 
illustrates a long-standing effort by the US government to spur continuing tech-
nological progress by demanding ever higher levels of technical performance. 
Since the 1950s, the US government has regularly awarded high-end computing 
contracts which resulted in significant technological innovations, followed by 
mass commercialisation and the creation and further development of world-
leading companies such as IBM, CDC, SUN, and many others. 
 
Different degrees of innovation have an impact on the process and outcome of 
technology procurement. The more innovative an R&D project is, the greater the 
risk (uncertainty of outcome). When asked about their willingness to undertake 
high-risk innovation projects, the public authorities interviewed for this study 
invariably state that since they are accountable to their taxpayers, they cannot 
afford to take extreme risks. This is particularly true for authorities at sub-
national levels, who do not have the budgets to engage in high-risk projects. 
Thus, they tend to opt for adaptive rather than developmental technology pro-
curement to meet their needs for products and services which are not available 
in the market.  
 
US public authorities are often claimed to be more willing to take risks – and 
thus be more innovative - than their European counterparts. The case of US 
high-performance computing is a good illustration of the willingness of public 
authorities to dedicate massive resources at the national level to find new, inno-
vative solutions to their problems and needs. However, when looking at devel-
opment projects at lower levels, i.e. not of national strategic importance, the 
message from US authorities at both state and federal level is often the same as 
that of European public authorities: that they are less inclined to undertake 
high-risk, radical innovation projects40. If so, it is done through a part of the 
procurement budget dedicated to R&D (a percentage of the procurement budget 
which is known up-front to be dedicated to projects which may bring radical 
instead of incremental improvements, but may carry higher risk). 
 
The willingness to take risks will be further explored below (section 4.13), where 
the significance of the motivation of public procurers for the character of tech-
nology procurement is discussed. 
 
 
4.4 Project complexity 
 
Innovative procurement projects can also be characterised by their level of 
complexity. This complexity may be technical (often related to the degree of 
innovation) but can also be, in very broad terms, organisational, if a project is 
characterised by multiple suppliers and/or procurers, or has many different 
components which individually may not be particularly technically complex, but 
which taken together constitute a complex project. 
 
The higher the complexity, the larger the need for control and procurer/supplier 
interaction during project execution (as well as in the pre-contract phase). A 
                                               
40 Interviewed authorities include departments with small operational departments (i.e. with relatively 
small procurement needs/budgets), such as the US Departments of Agriculture, and a number of state 
and city governments, that mainly stimulate innovation through grants. Exceptions to this include 
departments with high innovation ambitions as well as large operational (procurement) responsibilities 
such as the US military and space authorities and the Department of Energy which procure many radi-
cal innovation projects.   
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high level of communication and close collaboration between procurer and sup-
plier give projects with a high degree of technical complexity more flexibility to 
counter any technical or organisational setbacks arising from this complexity.  
 
Among the cases, projects with rather low technical complexity include VMS, 
CARE, and HF Ballast. A good example is the development of the CARE citizen 
care system for the municipality of Aalborg which was neither organisationally 
nor technologically complex because the software and hardware involved in the 
development was well tested and already had an operational track record from 
other projects not related to the public care sector. Another example of a rather 
low technical complexity is the HF Ballast project. The technology developed in 
this project was not complex; however, the procurer was faced with the chal-
lenge of overcoming the technical barriers for this type of product under devel-
opment before the actual R&D work could progress. In general, the level of col-
laboration between procurer and supplier in these cases was not particularly 
high.  
 
Other cases represent a high level of technical complexity, especially the cases 
of the Smoke Detection System, DTES, the Public Safety Radio, and the eVA 
procurement system.  
 
The smoke detection system for the Danish Railways needed to be able to oper-
ate under difficult conditions where sensitive software and hardware sensor of-
ten experience difficulties. The technological complexity of the project meant 
that rigorous testing had to be conducted to secure the robustness of the sys-
tem. The tests consumed a large proportion of the R&D budget and put in-
creased pressure on the communication between supplier and procurer. Because 
of safety issues the procurer had to monitor and often facilitate all testing which 
meant that the procurer had to interact with the supplier in all aspects of devel-
opment and testing. A more traditional arms-length procurement approach was 
hence not possible.  
 
The Public Safety Radio project is rather technologically complex, with the task 
of creating a new shared digital radio system for the three Departments for 
Emergencies (Police, Civil Protection and Health). In addition, the project is also 
organisationally complex with the need to take into account the different de-
mands of the stakeholders involved.  
 
The eVA e-procurement system was both technically and organisationally com-
plex. The requirements to the system pushed the boundaries of what was tech-
nically possible at the time. In terms of organisation, the project was also highly 
complex. It needed to take into account the requirements of a large number of 
stakeholders with different needs, and involved hundreds of institutions and 
agencies, as well as the whole community of suppliers of a very wide range of 
products (all products and services procured by the various types of state insti-
tutions and agencies). Thus, on the procurer side the process involved both a 
broad group of stakeholders and a full-time core team, representing different 
capabilities and experiences, which worked closely with the supplier throughout 
the development process. The core team has stayed in place after the initial 
implementation and continues its close collaboration with the supplier. Thus, the 
degree of complexity – both technical and organisational – to a large degree 
influences the requirements for interaction between procurer and supplier, in 
particular in terms of communication and contract issues.  
 
The Internet protocol, iRobot and high performance computing cases were tech-
nically very challenging. The demanding procurers' requirements to the system 
pushed the boundaries of what was technically possible at the time. Especially in 
the high performance computing case a series of progressively more demanding 
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requirements led to a number of waves of innovation. Those provided the US 
federal departments with the best computing systems available worldwide, and 
simultaneously opened up a true global lead market for the industry involved in 
the developments. 
 
 
 
4.5 Risk sharing 
 
When procuring technology, the degree of risk sharing between procurer and 
supplier is an essential part of the development of the contractual framework. 
Also the actual development work can be greatly influenced by the chosen risk 
sharing strategy. The cases show that it is by far the most common in Europe 
for the procurer to bear the full financial risk of the development project, al-
though there are exceptions, as we shall see below. 
 
Besides the risk of investing in the actual development effort (i.e. the risk that 
the investment does not yield the expected benefits), there are risks related to 
the subsequent marketing (commercialisation) of the product or service devel-
oped. Although the supplier will often have the main responsibility for this, the 
procurer may also invest manpower and/or money in the commercialisation 
phase. Furthermore, all development projects obviously incur technical and op-
erational risks, which may or may not be shared between supplier and procurer.  
 
The financial risk (the investment) related to the development may be shared 
with the supplier and other types of reward-on-performance risks (e.g. pay-
ments conditional on the achievement of certain goals) may be implemented in 
the procurer-supplier relationship. The uncertainty inherent in R&D and technol-
ogy procurement calls for well-thought-out risk sharing schemes that try to bal-
ance the risks between the two parties and especially tries to balance the two 
following aspects: on the one hand, the procurement must be financially inter-
esting enough to attract relevant suppliers; on the other hand, the procurer will 
have an interest in not carrying all financial, technical or operational risks.  
 
The case studies developed for this project show different approaches to risk 
sharing.  
 
Risk sharing was discussed in the case of the CARE system case in the sense 
that the supplier could directly fund some of the R&D costs themselves. The 
development was more a customisation of existing technology to the needs of 
the procurer than an actual product development. The procurer did not have the 
market insight to assess the after-project commercialisation value of the cus-
tom-made system. The after-project sales potential for a customised solution to 
a specific municipality was viewed up front as rather limited (this later turned 
out not to be the case). The supplier shared this view and a co-funding ap-
proach was abandoned.  
 
Financial risk sharing did not occur in the cases of the TERA-10 or the smoke 
detection system. In the case of the smoke detection system a financial risk 
sharing scheme was not viewed as an option. A scheme where the supplier 
would have to carry some of the R&D costs would make the project unattractive 
for the supplier. This unattractiveness was primarily found in an unclear busi-
ness case for the following commercialisation of the product. Because there was 
no clear market potential for the products the suppliers needed a clear short-
term economic incentive to enter the project.  
 
In the development of the Oyster Card the supplier bears the main risk via the 
Private Finance Initiative model, financing the development phase and operating 
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the “product” until it is (presumably) paid off at the end of the contract period. 
The risk borne by the procurer is mainly related to whether they get what they 
expect. An interesting point to be noted here is that the procurer came to feel 
that transferring the full risk to the supplier happened at the cost of innovation 
and, to some extent, dialogue, since the main interest of the supplier was to 
finish the development of the product as quickly and as efficiently as possible.  
 
The HF Ballast case represents an interesting alternative model for handling 
risks. The Government shared the risks with the private sector by forming a 
buyers’ group of private companies. If the project were to fail, the financial risk 
would be shared between the private companies (buyers’ group), who in turn 
would receive a grant from the Government, meaning that if the project was a 
success the companies would gain a financial benefit. The risk for the supplier 
was low as the buyers’ group guaranteed an order of 26,000 HF Ballasts from 
the offset and the supplier also received a small grant for the development of 
the prototype. 
 

Textbox 4.1 Case abstract: HF Ballasts 

Procurer: NUTEK, Sweden 
Supplier: Helvar, Finland 
The project background stems from the Swedish Governments activities in the 1980’s 
where the aims were to phase out nuclear power; reduce energy consumption; and 
provide safer energy. In early 1991 NUTEK and a group of private and companies 
formed a buyers group and the Swedish Government contributed with funding for 
experts and administration of the buyers group. This group drafted the performance 
specifications for the HF Ballast. A Finnish supplier, Helvar, won the contract and de-
veloped and delivered the HF Ballasts. The buyers group guaranteed a direct purchase 
of 26.000 HF electronic ballasts, which would replace the traditional ballast in fluores-
cent lights.  
Learning Points: 

• The buyers group functioned to gain and spread knowledge from and to as 
many important buyers as possible, thereby aiming at assuring a commercial 
market for Helvar afterwards 

• The risk for the supplier was reduced before the contract was signed as the 
supplier was made aware that a Government campaign would promote the 
product on the Swedish market. This was a very successful campaign and 
Helvar increased their supply of ballasts to the Swedish market by more than 
10 times the previous amount. The HF Ballast is today the leading product on 
the Swedish market for energy efficient lighting. 

• The project is a good example of how the public sector can procure an inno-
vative product by pushing the technology barriers while at the same time re-
ducing the risks by using bundling of demand to secure economies of scale. 

 
 
The IEA case (tumble drier) was also based on the concept of a buyers’ group, 
but with considerably less commitment on the part of the buyers. The project 
was carried out as a competition, where the potential suppliers were to develop 
the product at their own risk, and where the buyers’ group would simply commit 
to consider buying the winning products, and declare these intentions publicly in 
order to create public interest for the products; however, there was no com-
mitment to actually buy the product.  

In the US high performance computing procurements risk-benefit sharing be-
tween the government buyer and suppliers is successfully used.  

As illustrated above, different risk sharing schemes have been applied to differ-
ent procurement and grant scheme setups. Among the factors that influence the 
risk sharing scheme are dimensions like SME involvement, technical complexity, 
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degree of innovation and the degree of knowledge held by the procurer. Several 
cases show that the willingness of suppliers to share R&D risks is linked to the 
willingness of the procurer to share R&D benefits (which is inevitably linked to 
the business case of the project).  
 
A key factor in the suppliers’ willingness to charge procurers less than the total 
cost of exclusive development is the business case for post-project commerciali-
sation, which in many case studies was not sufficiently explored by the procurer. 
In a number of the cases studied, the public procurer had only a vague idea of 
the market potential for the product or service developed. A greater effort on 
the part of the public procurer to identify the market demands before procuring 
the development effort might help attract more suppliers interested in sharing 
the development risks. In relation to SMEs as suppliers the procurer must be 
aware of the often more vulnerable economic situation of many SMEs, which 
does not give them the economic manoeuvrability to take (large) risks. 
  
 
4.6 Sharing of benefits  
 
As already mentioned in the previous section the willingness to take risks in 
development projects is closely related to the business case of the project, i.e. 
the opportunity to reap benefits from the project. One of the key benefits that 
may result from breakthrough R&D work is Intellectual Property Rights 
(IPRs). Assignment of IPR ownership is therefore an important issue in tech-
nology procurement. One of the new "innovation stimulating" features of the 
2004 Public Procurement Directives is to allow procurers to negotiate contrac-
tual arrangements with suppliers e.g. for sharing or transfer of IPRs. 
 
In the case projects, very different IRP strategies have been observed: 
 

• In some cases, the IPRs are owned by the supplier (CARE, HF Ballast, 
eVA). In the fuel cell buses project (HyFLEET: CUTE), the supplier re-
tains the IPR, but there are legal obligations in the contract to secure 
knowledge transfer to the procurer.  

 
• The most common arrangement is for the IPR rights to remain with the 

procurer, usually with agreements in place for the supplier(s) to exploit 
the IPRs in other projects for a (modest) fee: DTES, the Norwegian Pub-
lic Radio Safety System, the Smoke Detection System, the TERA-10 Su-
percomputer and the VMS. 

 
• Finally, there are IPR sharing strategies. In such procurement projects, 

the IPR rights are not owned only by the supplier or only by the pro-
curer. There is a contractual agreement that specifies which IPR rights 
can be exercised by the procurer and which by the supplier over time. A 
clear-cut example of this is the Oyster Card, where the IPR is owned 
jointly by the supplier and procurer during the contract period, but 
handed over to the procurer at the end of the contract (total contract 
length 17 years, including a 13-year implementation period). The sup-
plier does not have any current plans to utilize the IPR in other projects 
(the procurer does have plans, but these are confidential at the mo-
ment).  

 
The Intel high end computing case is another interesting example where the 
sharing of IPR rights between procurer (in this case, a private procurer) and 
supplier was coupled to an evaluation of the market value of the IPRs that re-
sulted in a price reduction for the procurer. This is described in the text box be-
low. 
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Textbox 4.2 Case abstract: High end computing - Intel 

Procurer: NCC, Japan 
Supplier: Intel, USA 
In 1969, Intel financed the development of the world’s first single chip microprocessor 
with a $60,000 contract from the Nippon Calculating Corporation. NCC’s demanding 
technical requirements for electronic calculator chips helped Intel’s engineers come up 
with the revolutionary design for the Intel 4004, the first programmable chip on the 
market for use in a variety of products.  
 
Intel offered NCC a lower price for the chips in return for securing intellectual property 
rights to the microprocessor design and the rights to market it for non-calculator ap-
plications. Intel's business today is largely based on this product’s successors. The first 
processor on a chip was the beginning of a revolution in personal computing, ulti-
mately impacting practically every electronic device made. The decision to abandon 
the memory business and focus all its energy on its booming microprocessor business 
propelled Intel into becoming the largest semiconductor manufacturer in the world. 
 
Learning Points: 

• The case is an example of a successful IPR risk-benefit sharing deal in R&D 
procurement. 

• The cost reduction in return for IPR rights reduced the risk for the procurer to 
a level acceptable to undertake the procurement. 

• The rights to exploit the design also in other markets gave Intel access to a 
new booming lead market 

 
In the case of the health portal Sundhed.dk, the IPRs are formally owned by the 
supplier; however, the royalties for using the IPR in other projects are rather 
high: 30% of the contract sum if the content being commercialised is developed 
by the supplier and an additional 15% if the content is developed or co-
developed by the procurer. Thus, in theory, there is a considerable sharing of 
IPR benefits, although the application of this IPR scheme is still to be tested in 
practice. 

The VMS case is a good example of the procurer owning the IPR but sharing it 
with others. There is a clause in the contract allowing the two suppliers to apply 
for commercial exploitation of the IPR, paying only a symbolic fee for the use of 
the rights. The procurer (responsible for highways in England) has shared the 
IPR freely with other UK Government agencies, resulting in the system being 
“copied” in the other UK countries (Scotland, Wales, and N. Ireland). Of the two 
suppliers, one was not concerned that the IPR was in the public domain since 
the development costs were covered by the procurer, whereas the other sup-
plier expressed some concern that a lot of technical knowledge is made avail-
able to competitors (both because two suppliers were involved and through the 
free sharing of IPRs with other Government agencies).  

A similar arrangement is found in the DTES case. Here, the supplier and pro-
curer are currently promoting the product developed in the project separately, 
but are also talking about a joint effort in order to promote the product in a bet-
ter way. 
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Textbox 4.3 Case abstract: Digital Transport Enforcement Sys-
tem (DTES) 

Procurer: Transport for London (TfL), England 

Supplier: SEA, England 

Commissioned by TfL, the DTES will replace the labour-intensive analogue video cam-
eras and CCTV system. The aim is to reduce the cost of collecting, processing and 
storing evidence while improving the quality and reliability of future operations. The 
supplier, SEA, developed a system part of which has been fitted into a Smartcard and 
is now operating in London to capture evidence of illegal parking on red bus routes. 
The key difference between the old analogue system and DTES is that the new system 
will only store images of offences and thereby reduce the burden on storage and the 
time it takes to find the right piece of evidence. 

 

Learning Points: 

• In terms of a risk handling strategy, TfL held two risk workshops, one inter-
nally with a risk advisor, and one with the supplier and an external risk advi-
sor in order to allocate responsibility for possible risks that might occur in the 
project. This does not minimise risks directly in financial terms, but it will 
ease the process if any of the identified problems should occur.  

• Although it was important for TfL to get as many suppliers interested in the 
project as possible, in order for them to be able to benchmark the suppliers 
against each other in terms of technological abilities and price, the number of 
competent suppliers in this specialised field is very limited, as commercialisa-
tion opportunities will be limited. The lack of competent suppliers in special-
ised fields can be seen as a barrier to the PCP multi-supplier model.  

• The procurer kept the IPRs, which is standard procedure for TfL. Being a two-
stage project; TfL decided to keep the IPRs in order to have the possibility of 
engaging another company for the second phase. Suppliers may commercial-
ise the product developed against a license fee to the procurer. 

 
 
In the smoke detection case the procurer had all ownership rights to both tech-
nology and documentation, and in case of a post-project commercialisation of 
the technology the supplier agreed to pay royalties to the procurer, based on 
volume of sales. This scheme was proposed by the procurer in the draft contract 
and was not contested by the supplier. The procurer saw ownership of IPR as a 
reasonable compensation for taking on the financial risk of the project. The IPR 
scheme selected made it clear that the procurer anticipated some kind of post-
project commercialisation. However, since the post-project business case was 
unclear, the supplier agreed to these terms. Otherwise a financial risk sharing 
scheme might have been applied. In addition, the supplier saw a better business 
case in maintenance of the existing smoke detection systems than in the sales 
of new systems to other clients.  
 
In the Public Safety Radio project, the procurer owned the technical components 
which were needed to implement the network while the supplier had the re-
sponsibility for the quality of the network. The procurer had the full IPR and can 
in principle give it to other suppliers. However, since the project is very large 
and high-profile, the marketing value of having participated in the project was in 
itself an incentive for the suppliers. 
 
In the case of the CARE system, IPR sharing was not discussed because the 
procurer did not think they would be able to attract any relevant suppliers if an 
IPR sharing scheme was part of the project. In addition, the supplier found no 



 

 

Opportunities for Public Technology Procurement in the ICT-related sectors in Europe 

38 

reason to share the IPRs with a public procurer (a municipality) that had no 
competences or capabilities to support and exploit any IPR rights. The procurer 
argued that shared or split IPR rights would mean that the municipality would 
have to spend resources developing IPR management capabilities. This function 
was not seen as a task for a municipality that should focus on servicing the pub-
lic. In addition, building up such capabilities would require high-skilled and ex-
pensive human resources - an investment that would be speculative and might 
not be recouped.  
 
The supplier of HF Ballast kept the IPR for the product they developed, and sub-
sequently had considerable success with commercialisation of the product. Simi-
larly to the CARE case, the procurer (NUTEK) was not interested in the IPR; as a 
general policy, NUTEK always leaves the IPR with the supplier. 
 
The Commonwealth of Virginia did not want to own the IPR for the eVA e-
procurement system. The intellectual property rights emanating from the pro-
ject stayed with the supplier, including the rights stemming from the contribu-
tion of the Commonwealth to the common development process. This was a 
deliberate strategy on the part of the procurer in order to make the product 
more marketable and thus contributing at a more general level to the develop-
ment of e-procurement. It was also a natural choice for two reasons: firstly, the 
system integrated existing software components, the rights to which were 
owned by different subcontractors and, secondly, the Commonwealth did not 
wish to own and operate the system themselves; from the beginning, they 
wanted only to buy the service, with the new system hosted and operated by 
the supplier. 
 
As mentioned above, in the case of the fuel cell buses, the IPR also stayed with 
the supplier, but knowledge transfer from the supplier to the procurer has been 
secured through legal obligations in the contract. These obligations have en-
sured that the procurer now has sufficient knowledge to further develop the fuel 
cell buses. 
 
A general principle that could be applied to the considerations regarding who 
gets the IPR could be that the rights belong to the party that generated the 
idea/intellectual property. In most cases, this would be the supplier; however, it 
may also be that the procurer during the development process comes up with 
an idea which is patentable.  
 
There are a number of factors to take into consideration, and many of these 
points in the direction of leaving IPRs with the supplier.  
 
From the perspective of the procurer, the decisive factors are their needs and 
their capabilities. The basic needs that most procurers of R&D services have are 
(1) the right to apply the newly developed knowledge for use within the public 
authority without having to pay licenses on IPR protected parts, and (2) the 
right to license the new knowledge developed and protected to other suppliers 
to ensure a competitive supply for their needs at all times. To achieve these two 
objectives procurers do not need to own the IPR rights themselves: procurers 
can also obtain the right to license out IPRs generated by suppliers in R&D pro-
curements to other suppliers without owning the IPRs, by stipulating in the R&D 
procurement contract that procurers have non-exclusive rights to the IPRs gen-
erated in the development contract. 
 
Especially the CARE system, where the supplier kept the IPR, illustrates that 
procurers with limited size, limited financial backing and limited internal R&D 
operations are often in a weak position to exploit and protect IPRs and may be 
better served by leaving the IPRs with the supplier and getting a favourable 
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license – or licence-free use - agreement. The possibility of procurers to exploit 
IPR ownership and the attractiveness of such ownership compared to a favour-
able license agreement with the supplier very much depend on the organisa-
tional set-up; the size and capabilities of the procuring institution are decisive 
for how the IPR issue is handled most effectively. 
 
However, as the cases also show, many procurers keep the IPRs and handle 
them fairly well, entering into license agreements with the suppliers and/or 
sharing the IPR with other public authorities/organisations. It is difficult to gen-
eralise about the type of procurer able to do this; but it can be seen that the 
IPR-owning procurers in the cases analysed here are large, professional public 
institutions and public-owned companies with a certain specialisation; whereas a 
relatively small municipality seemed to find the ownership and management of 
IPR rights incompatible with their core activities, as discussed above in connec-
tion with the CARE case. 
 
From the point of view of suppliers, and the desire to promote innovation, sev-
eral other considerations speak in favour of the supplier holding the IPRs, as put 
forward in a Commission report41:  
 
“By forcing the purchasing body to take on intellectual property ownership even 
when (as is most often the case) the need of the buyer is as end-user only, the 
government is forcing the end-user to pay the price of exclusive development. 
The cost to the supplier is of not even being able to re-assign people involved in 
the contracts to related projects because of the risk of inadvertently breaking 
intellectual property rights. The disadvantage of this approach is that the sup-
plier is no longer (legally) allowed to re-use the developed products/services to 
other (potential) customers. This traditional viewpoint is not compliant with the 
needs of an innovative Europe. Suppliers should be able to broaden their com-
mercial possibilities within the EU, without being hindered by a historic view-
point. Thus expensive customisation can be kept at a minimum or provided at 
reasonable cost if the supplier can consider it to be an investment in intellectual 
property, which could be re-applied later as a building block for other projects. 
While there are occasions where IPR ownership by the purchaser can be neces-
sary, closer analysis will likely reveal that this should be the exception rather 
than the rule.” 
 
 
4.7 Multiple competing suppliers 
 
Having multiple suppliers developing a technology in parallel is a strategy that 
has been pioneered by the US military and later also applied in other govern-
ment agencies, such as the Department Of Energy (e.g. in the high end comput-
ing case). The reasons for applying this strategy include security of supply, pre-
vention of monopolies, and fostering better value for money (high quality prod-
ucts at lower price) and creativity through competition.  
 
This tactic has been applied very successfully. E.g. in the US high-performance, 
computing procurement case.  
 

                                               
41 Wilkinson (2005): Public Procurement for Research and Innovation, European Commission, DG Re-
search 
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Textbox 4.4. The benefits of competition in procurement 

Government analysis before starting the high-end computing procurements showed 
that committing to only one firm would increase the risk of giving a single vendor the 
possibility to exercise market power and set a price above marginal cost. Therefore a 
competition instead of a sole sourcing approach was chosen, based on experiences from 
the military. Analysis of competitive US defence R&D procurements42,43 shows that the 
threat of losing business to a competitor is an effective performance inducement that re-
sults in increased innovation, performance and quality improvements, net cost savings 
and steeper learning curves for all competing suppliers. 
 
Competition has the distinctive effect of improving value for money43: during the R&D 
phase it leads to lower cost designs, evidenced by a lower first-unit cost; during the later 
production time, it lowers the final cost-per-unit, especially for large production runs. 
Analysis of more than 60 years of defence procurement cases42,43 show average unit cost 
savings of 20 to 30 percent when competitive sourcing is used in the R&D phase (when 
multiple suppliers develop in competition in the R&D phase) compared to single sourcing 
cases. When competition is maintained during the production phase an additional net sav-
ing of 12-50 percent is observed compared to single sourcing (substantially larger cost 
reductions for larger volume orders). These are real cost savings, from which the costs for 
establishing a competitive framework have been deducted. As the latter are non-recurring 
costs, the competition approach is found to be particularly effective for large volume pro-
duction projects, whereas single sourcing may be a more effective approach for selected 
“few of a kind” systems43. 
 
 
Another example of multiple suppliers from a well-known US technology devel-
opment project is the development of the TCP/IP (internet protocol) in the early 
1970s44, which is presented in the text box below. 
 

Textbox 4.5. Mini case: The Internet Protocol (IP) 

The development of the internet protocol suite goes back to the US in the early 1970s 
where DARPA, the Defense Advanced Research Projects Agency, built the pioneering 
ARPANET, which was the first packet-based network in the world as well as the foun-
dation for today’s Internet. ARPANET was the first of a number of data transmission 
control protocol technologies (TCP). An array of different actors have contributed to 
the development of the Internet protocol, which was driven by a public sector need, 
namely the ambition of enabling government computer networks across the US and 
obtaining costs savings. 

The initial development of the ARPANET was led by the Network Measurement Center 
at DARPA, which consisted of a group of UCLA graduates, among those Vinton Cerf, 
the developer of the existing ARPANET Network Control Program and Robert E. Kahn 

                                               
42 For a historic overview of the benefits of competitive sourcing across a series of US acquisitions: 
'Competitive Dual Sourcing', Jacques Gansler, former US Under Secretary of Defence for Acquisition, 
Technology, and Logistics, Professor at the Centre for Public Policy and Private Enterprise, University of 
Maryland, 7/10/2007 
43 For more detailed economic analysis of cost savings of introducing competition during development 
and maintaining it during production in US defence procurements, see Annex G of 'International Ar-
maments Cooperation in a era of coalition security', report of the Defence Science Board, August 1996. 
44 A limited amount of information on the multi-supplier aspect of the development of the internet 
protocol is available from desk research, but it has not been possible to reach any of the people in-
volved for interviews.   
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from BBN Technologies who together worked on an open-architecture interconnection 
model45. Their collaboration resulted in a reformulation of the existing protocols where 
the differences between network protocols were hidden by using a common internet 
work protocol. 

In 1973, DARPA awarded parallel procurement contracts to three different research 
groups; BBN Technologies, Stanford University, and University College London, who 
were contracted to develop operational versions of the protocol on different hardware 
platforms. These organizations were supposed to come up with solutions enabling to 
save costs of interconnecting different scattered government computer networks 
across the US. 

Subsequently, 4 versions were developed; TCP v.1, TCP v. 2, TCP v.3/IP v.3 and 
TCP/IP v.4, which is still the standard protocol in use on the Internet today. Later, in 
1982, DARPA awarded a procurement contract to implement TCP/IP on the ARPANET.  
. In 1983 a full switchover to TCP/IP on the ARPANET took place and in the same year 
the US DoD made the TCP/IP standard for all military computer networking.  

Based on its advanced networking expertise BBN booked another few notable 
successes in the field of computer networks: the first person-to-person network email 
sent and the use of the @ sign in an email address; the first Internet protocol router 
(then called an Interface Message Processor); the Voice Funnel, an early predecessor 
of voice over IP.  

In recent years the US has triggered a large exercise to rethink the Internet architec-
ture. Today, work is ongoing to develop the next generation Internet. 35 years after 
developing the first Internet protocol, BBN Technologies is again one of the leading 
companies in the race to develop the future Internet architecture. 
 
Another example is the iRobot case, where several companies, including iRo-
bot, were contracted under DARPA's tactical mobile robotics program to develop 
in competition robots that could walk autonomously through urban environ-
ments. iRobot won the procurement contract, which eventually led to the devel-
opment of the iRobot PackBot, Tactical Mobile Robots which have been deliv-
ered to a broad range of military and civilian customers around the world (and 
were followed up by more civilian products based on this technology in the years 
after). 
 
The use of multiple suppliers is a key feature of the pre-commercial procure-
ment approach, and was consequently one of the aspects that the research 
team was looking for in potential cases. However, very few projects applying 
this approach have been identified in Europe. A number of barriers are at play: 
(1) limited numbers of suppliers in many sectors; (2) suppliers nervous that 
their business secrets will be revealed to competitors; and the (3) initial higher 
costs (and/or smaller funding per supplier) associated with having multiple sup-
pliers developing in competition in parallel, in particular when the projects are 
not very large (cf. above).  
 
Analysis from US cases shows however that, with regards to the third barrier, 
the initial higher cost of hiring more than one supplier can be recuperated when 
the competition between firms results in higher value for money products, as 
described above in textbox 4.4 on the benefits of competition in procurement.  
 
Applying risk-benefit sharing (giving suppliers IPRs rights in return for cost re-
duction for the procurer) in combination with competition also helps alleviate 
the second barrier.  
 

                                                                                                                     
45 Cerf and Kahn are often highlighted as the inventors of the Internet and in 2005 they were awarded 
the Presidential Medal of Freedom for their contribution to American Culture.  

http://en.wikipedia.org/wiki/Computer_network
http://en.wikipedia.org/wiki/Electronic_mail
http://en.wikipedia.org/wiki/%40
http://en.wikipedia.org/wiki/Internet_protocol
http://en.wikipedia.org/wiki/Router
http://en.wikipedia.org/wiki/Interface_Message_Processor
http://en.wikipedia.org/wiki/Voice_Funnel
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The first barrier – the limited number of suppliers - remains difficult. The more 
specialised the field, the more limited the number of suppliers will usually be. In 
several of the case projects it was extremely difficult to find suppliers within the 
EU. Only one supplier (a consortium, with most of the R&D carried out by non-
European companies) submitted a satisfactory proposal for the Oyster card pro-
ject. Given the size and the importance of the project, this left the procurer in a 
position where they needed to assess whether the consortium’s proposal repre-
sented value for money. The procurer undertook a cost comparator exercise, 
benchmarking the proposal from the consortium against the cost of developing a 
similar product themselves. In order to do this the procurer had to buy expertise 
from the private sector in order to challenge the proposal. 
 
There are examples of procurers having to spend a lot of time spreading the 
news about their project to potential suppliers (DTES, VMS). Especially if the 
innovation required is not at the core of the suppliers’ business, the need for 
information to the suppliers is high. In the DTES case, this process lasted for 
two months. 
 
There are UK and NL R&D procurement experiences with multiple suppliers de-
veloping in competition46 but those were too recent to provide detailed analysis. 
The only European case example studied in detail with multiple suppliers doing 
R&D in parallel is the VMS project, where two suppliers were selected to develop 
a prototype and subsequently had to sign another contract for the supply and 
maintenance of the finished products. Both suppliers were awarded a contract 
for both the development and supply phases, which could be done because both 
products fulfilled the output specifications. In this respect, it should be noted 
that the procurer financed the development phase. The risk for the suppliers of 
taking part in a project with more than one supplier was thus small. However, 
as pointed out by one of the suppliers, being part of a project with more suppli-
ers working in parallel with publicly owned IPRs (cf. the section on IPR, above) 
may mean that a lot of the company’s technical knowledge is made available to 
competitors. Risk-benefit (IPR) sharing as in pre-commercial procurement could 
have alleviated this issue, but was not considered at the time. 
  

Textbox 4.6 Case abstract: Variable Message Signs (VMS) 

Procurer: The Highway Agency, UK 
Supplier: VMS Ltd., UK, and COLAS, UK 
The message signs on roads in England were out-dated towards the end of the 1990’s 
and the increased usage of cars meant that the Highway Agency decided to make 
changes in order to minimise congestion. The Variable Message Signs (VMS) project 
was commissioned and funded by the Highway Agency (HA) in 2002. The aim of the 
project was to communicate information and advice to drivers about emergencies, 
incidents and network management, aimed at improving safety and minimising the 
impact of congestion. The production cost for the development of the prototype was 
covered by the Highway Agency, including the test phase. Two suppliers, VMS Ltd. and 
COLAS were awarded a contract to develop the variable message signs. 
Learning Points: 

• The project had two suppliers all the way through the process from develop-
ing the prototype to the supply and maintenance of the finished product. This 
was done to spread the risk, but the development phase was funded 100% 
by the Highway Agency. Both companies are market leaders within the vari-
able message signs field. One of the suppliers did not see it as a problem that 
more than one supplier were involved in the prototype phase, mainly because 
the costs were covered by the procurer. However, the other supplier men-
tioned that when the IPRs are in the public domain when more than one sup-
plier is involved a lot of technical knowledge is passed on to the competitors. 

                                               
46 For more info, see Annex II 



 

 

Opportunities for Public Technology Procurement in the ICT-related sectors in Europe 

43 

• The availability of traffic messaging sign suppliers interested in developing for 
the UK Highway Agency is rather limited and one of the main reasons is that 
there is a difference in the specifications in each country, so the price of using 
a company unfamiliar with the UK system would be expensive compared to a 
local supplier. The Highway Agency is currently working with agencies in oth-
er countries in order to try and use the same specification for very similar 
systems.  

• The Highway Agency highlighted that involving experts and industry in the 
early stages of the project provided them with the tools to asses the suppli-
ers. 

 
 
The eHealth portal project Sundhed.dk employed a different strategy to try to 
foster competition in the development activities. The procurer selected a consor-
tium of suppliers which had overlapping competencies in the anticipation that 
these overlaps would promote competition between the different firms in the 
consortium and thus give more options to the procurer. However, in practice, 
this did not work out as intended. Despite the efforts of the procurer, the devel-
opment work within the consortium tended to apply proprietary standards based 
on individual firm capabilities. This made it more difficult for the procurer to play 
off the individual consortium members against each other in the bid for devel-
opment of the best elements of the portal.  
 
Finally, there is an alternative model for involving multiple suppliers, namely the 
project competition applied by the IEA in the case of the energy-efficient tumble 
drier, where the suppliers take on the full development risk in the hope of win-
ning the award which carries with it both a (limited) financial compensation as 
well as access to a buyers’ group with some degree of commitment to buy the 
winning product(s). A similar approach has been employed by the US Depart-
ment of Energy for promoting the commercialisation of a number of energy-
efficient products. After refining their approach through several projects, the 
DOE (through the Pacific Northwest National Laboratory) abandoned the 
award/prize competition approach and opted for working with all interested 
suppliers in the case of the Sub-Compact Fluorescent Lamp. This caused several 
suppliers to successfully introduce new, cheaper and more efficient products to 
the consumer market. The result was a drastic reduction in price and increase in 
quality which completely changed the market situation, shifting consumer de-
mand away from the older products. 
 
As the US cases and the UK VMS case show, it is possible to have multiple sup-
pliers develop technologies in parallel. There are several advantages, particu-
larly increased innovation capacity and cost savings. However, there are also a 
number of barriers. One is the above-mentioned concern - in the case of VMS - 
of competing suppliers regarding the risk of disclosure of company-specific 
knowledge to competitors when IPRs are kept with the procurer. Furthermore, a 
limited number of qualified and interested suppliers – perhaps just one - to 
choose  may limit the creative innovation potential and is, as we shall see later, 
particularly critical in relation to the pre-commercial procurement process.  
 
 
4.8 Procurer capability and involvement 

The more capable and knowledgeable the procurer, the better equipped he is to 
plan the project, choose the right supplier(s) and deal with problems or changes 
that may arise during the execution of the development project, or even partici-
pate in the actual development work. Several of the case projects had a very 
active and capable procurer which contributed to the project’s success, while 
other projects experienced difficulties stemming from the fact that the procurer 
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was not knowledgeable enough and therefore not involved enough in the devel-
opment phase.  

The best examples of the procurer taking a very active role through organisa-
tional commitment and through challenging suppliers technologically are the US 
cases analysed. In the high performance computing case the Department of 
Energy's continuing demand for improved computing performance drove innova-
tion forward in the sector. Beyond setting generic milestones for increased com-
puting speed, the DoE identified concrete software and hardware problems in 
the most advanced computing systems available on the market and challenged 
companies to address them in the next round of R&D procurement. The Internet 
Protocol development and iRobot cases are also examples of public procurers 
setting the requirements for procurement contracts far beyond what was tech-
nologically feasible at that time. 
 
The eVA e-procurement case is an example of strong organisational commit-
ment from the procurer's side. A permanent project office was set up with a 
core team including the director of procurement, the director of information sys-
tems and the agency controller. The core team was to work together for the 
whole lifecycle of the project and is still in function, overseeing the implementa-
tion and further development of the system. Both the procurer and the supplier 
state that the co-operation went extremely well, not least due to the fact that 
the procurer and supplier had “mirror project teams” matching each other 
throughout the process. Another key success factor was that there was strong 
political backing for the project combined with a willingness to delegate deci-
sion-making to the core team. The result was an effective development process 
and an extremely successful system which has now run for 7 years with very 
good results.  
 
Interesting lessons can be learnt from the European cases as well. In the case 
of HF Ballast, NUTEK had good in-house knowledge about the product and was 
thus able to form a buyers group (the subsequent procurer) and to be involved 
in the research and development phases. Here, the procurer could moreover 
benefit further from sharing ideas and knowledge with the numerous companies 
in the buyers group. 
 
In the Digital Transport Enforcement System (DTES) case, the procurer Trans-
port for London (TfL) has a large R&D department, but in this case they still 
needed to arrange several workshops in order to gain sufficient knowledge 
about the product. Thus, this project is an example of a procurer realising the 
complexity of the project, and taking the necessary steps to obtain the knowl-
edge needed to be a good partner to the supplier. Several people from the pro-
curer were involved in the development of the product, mainly securing the 
quality and making sure that the supplier understood the specifications.  
 
In the Public Safety Radio case the procurer used bundling of demand to pull 
together the resources and the ability to understand the technical and financial 
possibilities for a public safety network as well as the supplier. The procurer did 
this in order to be able to match the supplier in all aspects and thereby be bet-
ter equipped to keep costs down. In addition, this strategy also implied that the 
procurement process was carried out in a very professional way and that the 
potential suppliers felt that they had an equal and professional partner through-
out the process. 
 
While the cases above were examples of projects where the procurer had suffi-
cient capacities and willingness to be thoroughly involved in the project, the 
following cases illustrate what insufficient procurer involvement can do to a 
complex project.  
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Lessons have been learned in the TERA-10 project from the predecessor TERA-1 
(cf. above). In the case of TERA-10, the procurer CEA (the French Nuclear En-
ergy Commission) had experienced problems in a previous project (TERA-1) 
because they were not equipped to properly assess the feasibility of the work 
plan of the selected supplier. This resulted in the project becoming seriously 
delayed. When TERA-10 was conceived, CEA still did not have the technical abil-
ity to fully understand the technical needs for the project, but relied instead on 
extremely detailed functional specifications, with a list of 258 questions regard-
ing the functionality of TERA-10. The choice of supplier was based on their abil-
ity to comply with these output-based specifications. These questions may have 
hampered innovation in the TERA-10 project to some extent, as well as prevent-
ing the procurer from finding the best supplier to the project, as there is no 
guarantee that the questions asked by a supplier not fully knowledgeable of the 
project are the right questions.  

Textbox 4.5 TERA-10 Super Computer  

Procurer: CEA (Commissariat à l'énergie atomique), France 

Supplier: Bull, France 

The TERA-10 is a supercomputer developed for computer simulation of nuclear test-
ing. In 1996, the French President decided to stop nuclear testing and the French Nu-
clear Energy Commission known as CEA was asked to set up a computer-based pro-
gram that would guarantee the safety and reliability of deterrent weapons. The pro-
gram, funded by the French Ministry of Defence, will run for 15 years, until 2010. The 
simulation program fulfils two essential requirements, a) it can replace current weapon 
systems when they come to the end of their life, b) it will maintain the advanced sci-
entific capability in order to guarantee the reliability and safety of current systems and 
future systems. 

Learning Points: 

• The tender specifications contained a list of 258 questions regarding 
the functions of the TERA-10. CEA did not have the technical ability to 
set out the technical specifications as the product was not yet devel-
oped, so the majority of the specifications were functional. The choice 
of suppliers was based on their ability to answer the output-based 
specifications. The TERA-10 project showed the importance of under-
standing the technology in the project, in order for the procurer to be 
able to assess the suppliers’ proposals before the contract is signed. 

 

The Oyster card project presents an example where lack of procurer preparation 
delayed the selection and evaluation of proposals. In the Oyster card project the 
procurer (Transport for London) had not conducted comprehensive pre-studies 
and therefore spent much time on evaluating the proposals from the suppliers. 
The Oyster card project was a Private Financing Initiative (PFI) project, which 
means that the supplier will have to finance the whole project. The procurer 
sent the tender to individual companies, but none of the suppliers could finance 
the project individually, so the procurer had to ask the companies to form con-
sortia and submit a new proposal. It is likely that if the procurer had spent more 
time on assessing the scope in the early stages of the project, they would have 
realised that the financial requirements were too high for a single supplier. 

The last case represents a project where the procurer was not very involved in 
the development phase, but where a strong supplier steered the project. In the 
fuel cell buses project, although the procurer was a large entity (nine cities to-
gether) it was not very involved in the development of the buses. Later on, the 
German procurer hySOLUTIONS was more involved, but the main development 
of the buses had already taken place. Thus, the involvement of hySOLUTIONS is 
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mainly to ensure that the buses support the strategy of achieving a cleaner en-
vironment in the city of Hamburg as well as to support the technical develop-
ment in the area through integrating the energy and the transport clusters pre-
sent in the vicinity of Hamburg. This is done by combining the forces of two 
suppliers, Vattenfall (energy) and EvoBus (transport).  

Textbox 4.6 Clean Urban Transport for Europe (CUTE) Fuel Cell 
Busses 

Procurer: hySOLUTIONS, primarily founded by Hamburger Hochbahn AG, Germany 
Supplier: EvoBus, subsidiary of DaimlerChrysler, and Vattenfall, both Germany 
CUTE was initially a European Union project initiative to introduce zero-emission fuel 
cell busses in nine cities in Europe (Amsterdam, Barcelona, Hamburg, London, Luxem-
bourg, Madrid, Porto, Stockholm and Stuttgart). The aim of the project was to demon-
strate the feasibility of an innovative, highly energy-efficient, clean urban public trans-
port system which should ultimately contribute to the reduction of overall CO2 emis-
sions and elimination of NOx, SO2 and particulate emissions to improve health and 
living conditions in urban areas. The outcome of the project was also expected to be 
an improved public acceptance of the H2 fuel cell transport system, a more secure 
energy supply for the EU and the realistic application of renewable energy sources. 
After the testing of the fuel cell buses in Hamburg, the Municipality of Hamburg was so 
pleased with the results that they decided to do a follow-up project. The goal for the 
city of Hamburg is - in addition to get a cleaner environment - to support the general 
technology development in the area through a cluster strategy. 
Learning Points: 

• The fuel cell bus project is a good example of bundling of demand, as nine 
cities have joined forces in order to participate in the development of the fuel 
cell buses and thereby created a larger market for commercialisation after-
wards. However, industry has so far not been sufficiently impressed with the 
development possibilities of the project. The remedy taken in this case was to 
develop very specific business cases. In order to do this, it is however essen-
tial for the procurer to be very knowledgeable about industry trends, and in 
this connection, the CUTE network can prove to be beneficial. 

 

In sum, a certain level of procurer capability and involvement appears to be an 
advantage – or even necessary - for complex projects as this helps the procurer 
to be better prepared to choose the right suppliers for the project and to foresee 
and rectify any shortcomings or pitfalls in the process. In addition, good prepa-
ration enables the procurer to be a more professional and equal sparring partner 
for the supplier, as could be seen from the case of Public Safety Radio and, in 
particular, the eVA e-procurement system. 

Procurer size and capability is not always proportional with the level of procurer 
involvement. In the predecessor project to the case of TERA-10 the procurer 
was the French Nuclear Energy Commission, which was still not properly 
equipped to assess the feasibility of the work plan of the selected supplier. Here, 
the procurer’s limited technical capabilities resulted in a delayed process and an 
outcome that could have been better had the procurer known more about the 
technical specifications from the beginning. 

On the other hand, having a strong supplier on the technical side can free re-
sources for the procurer to focus on other, more strategic issues for the project, 
as can be seen from the Fuel Cell Buses project where the procurer helped in 
further developing the cluster strategy of Hamburg through the project. How-
ever, this requires a high degree of trust between the procurer and the supplier. 
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Making the right decisions to conduct the procurement process requires techno-
logical, economic and legal competences. A solution may be for the procurer to 
make use of external experts in the preparation phase of the procurement as 
well as during the selection/evaluation phases. For example, involving external 
investors (e.g. banks, venture capitalists) as economic experts in the evaluation 
panel helps the procurer to get a better insight into the project business case; in 
addition it can help companies involved in the procurement (in particular SMEs) 
to attract additional resources to finance further company growth. Involving 
expertise on technological state-of-the art (e.g. colleagues from government 
R&D and innovation agencies) can help the procurer get a better insight into the 
technological maturity of upcoming promising technologies; in return it can help 
R&D and innovation agencies collect early customer feedback on projects they 
are financing through grant programmes etc to develop further technologies 
that are still in the early research phases. 

4.9 SME involvement 
 
The rationale for special attention to SME participation in technology procure-
ment is clear; first and foremost, this is an opportunity for SMEs with potential 
to grow large(r) but, secondly, many SMEs are innovative, flexible and creative 
in a way that can be difficult to sustain in a large organization. Thus, in many 
cases, SMEs may be able to provide unique solutions to procurers.  
 
However, the barriers to SME involvement in public procurements are often 
seen as high; if for nothing else, and then the basic limitations in financial ca-
pacity and human resources often put SMEs in a poor position to participate as 
major players in large projects.  
 
Still, it turned out that there are quite a few examples of SME involvement 
among the cases selected for this study, both in the European and US cases 
studied. 
 
The supplier in the Swedish HF Ballast case was the Finnish (then) SME Helvar, 
which has subsequently grown rapidly. The supplier in the UK Digital Transport 
Enforcement System project was an SME, as was one of the two suppliers in the 
Variable Message Sign project. Finally, the supplier of the Danish CARE citizen 
care system is an SME47.  
 
In the Public Safety Network project, involving SMEs was not a priority for the 
procurer. The main reason for this was twofold. First of all, the project was con-
sidered too large and complex for SMEs to handle. Secondly, the supplier had to 
operate the new safety network, and the project had very high safety and tech-
nology demands which combined made it very difficult for SMEs to bid, as they 
would not possess all the expertise needed in this project. SMEs did, however, 
participate as “junior partners” in bidding consortia and as subcontractors for 
smaller parts of the project. 
 
The same goes for the HyFLEET:CUTE project with the zero-emission fuel cell 
buses. SMEs are not widely used because contracts are mostly too large and too 
long for SMEs to handle them. Often they do not have the capacity, or they as-
sess that the risk involved is too large for them to cope with.  
 
The European cases that involved SMEs in a key role are all relatively small, 
most of them are not too complex and they require specialized, in-depth knowl-
edge rather than a broad range of skills. 
 
                                               
47 The supplier is in fact 100% owned by a large corporation but operates as an independent company. 
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The US cases also involved SMEs in larger, high-prestige projects.  
 
The iRobot case and the Internet case are examples of R&D procurements 
where small companies played the lead role in transforming great ideas into 
successful products. The high-end computing case is an example of a long-
standing effort by the US government to spur successive waves of technological 
progress that has given a significant number of small emerging companies the 
chance to grow to world-leading companies. It is to a large extent the conscious 
choice of the government agencies involved to keep a strongly competitive sup-
plier base that has given a wide range of companies the chance to grow. In the 
1950 and 1960s the supercomputing procurements lead mainly to the successful 
growth of IBM and Cray. In the 1970s extensive efforts were undertaken to at-
tract new small promising companies to participate in the R&D procurements in 
competition with the larger IBM and Cray, which lead to the fast growth of SUN, 
DEC/HP, Silicon Graphics and many others. Those supercomputing procure-
ments have offered big opportunities to small companies; mainly because it was 
not company size but innovativeness and value proposition that were the de-
termining selection factors. It is estimated for instance that sales to US public 
institutions accounted for 80 percent of SUN Microsystems revenues in its first 
years of business.  
 
Such cases demonstrate that there are opportunities for SMEs in public pro-
curement that go beyond subcontracting well-defined, small, not too complex 
tasks for larger firms. In the right environment, when supporting conditions for 
growth such as venture capital are available, SMEs can compete in R&D pro-
curements against large firms, even to the extent that they can influence the 
larger firms to change their price/quality offer considerably. 
 
Thus, these cases demonstrate that the barriers for SME participation in tech-
nology procurement projects can be overcome in several ways:  
 

1. If the scope and scale of the project is right, SMEs can take on the 
role as single or main supplier. As regards scale this means, obviously, 
that the project should not be too large. Although there are exceptions, 
few SMEs can handle projects with a value of more than a few million 
euros. The scope is also important. The smaller pool of human resources 
available in SMEs means that they cannot usually supply a huge range 
of capabilities required for very complex projects; rather, most SMEs are 
specialists within a relatively narrow area and function best in that ca-
pacity (more complex projects can, of course, be undertaken by consor-
tia with SME participation). A distinction should also be made between 
the R&D phase and the commercial development phase. Since the R&D 
phase is normally characterized by smaller contract values and smaller 
volumes (e.g. 1 prototype, 1 test series) to be delivered, SMEs do not 
face the same size-related difficulties to bid and participate in R&D pro-
curements as in development projects that target the deployment of 
commercial end-products (e.g. large-scale integration projects). A con-
sequence is also that bundling of demand in the R&D/PCP phase is not 
disadvantageous for SMEs, unlike if bundling of demand is applied im-
mediately in a development contract involving the delivery of commer-
cial volumes of end-products. 

 
2. Reducing the risks and uncertainties related to the project will height-

en the incentive for SMEs (and, obviously, larger companies as well) to 
participate. A simple way of reducing the risk is of course for the public 
partner to foot a large part, or all, of the bill for the development costs, 
which is how it has been done in most of the project cases which we 
discuss in this chapter. Should the project turn out not to live up to 
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commercial expectations afterwards, the risk for the participating com-
panies is limited mainly to the alternative-use cost (opportunity cost) of 
not applying their resources to other, potentially more profitable, activi-
ties. However, there are alternatives to the public procurer simply cov-
ering all of the development costs; the risk for the participating enter-
prises can also be reduced through the development of a well-
researched and realistic business case for the products or services to be 
developed, which also opens up the opportunity to apply risk-benefit 
sharing between procurers and suppliers, thus reducing the uncertain-
ties inherent in any development project.  

 
3. Finally, even larger projects can include SMEs in more than simple 

subcontractor roles, if the project is organized in such a way that there 
is a defined role/task of a suitable size and complexity to allow it to be 
handled by a smaller company, either as part of a larger consortium of 
suppliers, or holding a single contract directly with the procurer. 
 
In this context the pre-commercial procurement approach can be par-
ticularly interesting for SMEs to participate in; 
 
(1) One of the reasons why SMEs experience difficulties today in obtain-
ing access to the public procurement market in Europe is the fact that 
there is almost no R&D procured in Europe. More than 99% of European 
procurement tenders are commercial procurements which require large 
volumes of products to be delivered – i.e. contracts for large amounts of 
money, requiring large financial commitment and proof of financial sta-
bility from suppliers.  
 
If there were more R&D procurements separate from/before launching 
big contracts for final service deployment, procurers would be able to 
leave out the heavy selection criteria related to financial stability of bid-
ding firms as in commercial procurements. Such R&D procurements 
could enable SMEs to become "ready" to compete for follow-up large 
deployment contracts.  
 
(2) By gradually increasing the size of the tasks (R&D procurement in 
phases) and the corresponding contract value of each phase, PCP can 
help SMEs to grow alongside the PCP procurement: from the stage of 
first idea generation (phase 1 PCP), over all the steps of the R&D proc-
ess, up to first series of tested products ready to hit the market (phase 
3 PCP). 
 
(3) PCP is particularly interesting for SMEs because it allows them to 
grow beyond their traditional role in public procurement of the subcon-
tractor to a bigger firm, and work with their own ideas in competition 
with big firms.  
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4.10 Bundling of demand 
 
Bundling of demand in the development phase of new innovative solutions can 
be an advantage for the procurer in many ways. By joining forces with other 
procurers, the costs and risks of procurement for each procurer can be lower 
compared to buying design, prototype and field tests on their own48. In particu-
lar, bundling of demand may allow a multiple supplier approach, i.e. buying 
competing developments from a number of suppliers, due to the larger buying 
power of a group of procurers. Moreover, bundling of demand can contribute to 
making local and regional authorities more efficient by adopting best practices, 
common operating modes and common solutions.  
 
From the supplier perspective, bundling of procurer demand increases the in-
centive for suppliers to develop products that can address a bigger coherent 
market, resulting in lower R&D cost and commercialisation prices, even if they 
have to develop in competition with other suppliers. Bundling of demand may 
thus stimulate industry to invest more in sectors of public interest and to raise 
its overall R&D investment effort49. 
 
However, there can also be downsides to bundling of demand. Some of these 
include increased resources needed for coordination among the different procur-
ers, and the risk of creating a monopoly situation in the supplier’s industry be-
cause the major buyers are all part of the procurement. The latter, however, is 
counteracted by combining the bundling of demand with contracting the R&D 
from more than one supplier. 
 
A few case studies have made use of bundling of demand. The projects that did 
not use it were both small and large projects. Large development projects such 
as the French supercomputer TERA 10, the London Oyster card and the Variable 
Message Signs all have only one procurer. The cases where suppliers had pooled 
their demand were all large projects, which also was to be expected. There is no 
single type of innovation (radical, incremental) associated with the projects 
which use bundling of demand. For instance, one of the projects with a fairly 
high degree of innovation, the Smoke Detection System project, only has one 
procurer, while another project close to being radically innovative, the Fuel Cell 
Buses project, had multiple procurers in its first phase.  
 
What can be seen from the cases that have used bundling of demand is that the 
reasons for this are rather mixed, but reducing risks, being large enough to af-
ford the procurement, and developing a standard system are among the most 
prominent factors. 
 
In the case of HF Ballast, the Swedish Government spent many resources to 
form a buyers group, which created a bundling of demand from the private sec-
tor.  In early 1991 NUTEK and a group of private and companies formed a buy-
ers group and the Government contributed with funding for experts and admini-
stration of the buyers group. This group drafted the performance specifications 
for the High Frequency ballast.  
 
The reason for choosing this procurement model is threefold. First of all, forming 
a buyers group ensured that knowledge was gathered and spread from and to 
as many important buyers as possible, which also gave the buyers the confi-
dence to buy. Hence, the knowledge sharing and adoption of best practise mod-
els has been a main driver in bundling of demand in this case. 

                                               
48 Pre-Commercial Procurement – Building together innovative solutions that meet public needs, June 
2006 (Draft staff working paper, not published) 
49 ibid. 
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Secondly, by forming a buyers group the government could transfer some of the 
risks to the private sector. There was a large risk as the market for the HF Bal-
last was very limited at the time. The buyers group ordered 26,000 HF-ballasts, 
which was 5 times more than the previous yearly sales of HF-Ballasts in Swe-
den. 
 
Thirdly, the uncertainty of the future market was also one of the key drivers for 
making a joint procurement with the private sector and also a reason for using 
broad performance-based specifications in the tender, so the product could be 
used outside the buyers group as well. In effect, the volume of the demand 
which was thus secured, coupled with an intensive campaign from the Govern-
ment, led to the creation of a lead market for this type of product. 
 
The EIA also applied the buyers group strategy, but with mixed success. In the 
energy-efficient tumble drier case, the organisations behind the competition 
were not very successful in establishing a buyers group. Thus, there were no 
guaranteed first buyers, and the winning product turned out not to become 
commercially successful and was finally pulled off the market. The concept be-
hind the buyers group appeared at first glance to be very interesting, but the 
practical success was, thus, very limited.  
 
The US DOE Sub-Compact Fluorescent Lamp project adopted a modified version 
of the buyer's group approach, teaming up with the utilities, who were not actu-
ally procurers but who had the responsibility for carrying out incentive and in-
formation programmes to the public about energy-efficient products. Although 
the utilities made a major effort to promote the product it appears, however, in 
this case that the push from the supply side (cheaper and better consumer 
products) was the decisive factor in changing the market, rather than the pub-
lic-sector effort to influence demand.  
 
Bundling of demand was vital to the Public Safety Radio project. The three De-
partments of Emergencies in Norway joined forces in order to procure the public 
safety network, as it would not have been possible to buy the safety network for 
one of the departments alone. Also, the procurers ended up with a common 
solution to renew the existing three different networks and create a new joint 
network. The new network means increased safety for the Norwegian citizens, 
as the three Departments of Emergencies through the new common network 
can now communicate directly together. However, the cooperation has been 
complicated by the fact that the three departments for emergencies each had a 
long list of functionality requirements to the network, but few of them knew 
what was economically feasible. Moreover, it was difficult to get three autono-
mous departments to work together. Hence, many resources ended up being 
spent on ensuring that as many needs as possible were being met and separat-
ing out the functionalities that were economically unfeasible. Thus, the positive 
synergies that could have emerged from a project like this such as knowledge 
sharing and adoption of best practise models ended up becoming more a discus-
sion of getting the functional specifications for each procurer’s own department. 
 

Textbox 4.7 Public Safety Radio 

Procurer: Nødnett Norway, which is a co-operation between the three Departments 
for Emergencies: The National Police Directorate, the Directorate for Civil Protection 
and Emergency Planning, and the Directorate for Health and Social affairs, Norway 
Supplier: Siemens, Norway 
The Public Safety Radio Project is a shared digital safety system in Norway in order for 
the authorities to be better able to assist the citizens in emergency situations. Tradi-
tionally, the different emergency response authorities in Norway have maintained their 
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own analogue radio system, whereas this project will introduce a shared digital safety 
system. This is expected to improve the quality of the service for the general public. 
Learning points: 

• Bundling of demand has been essential in order to carry out the large project 
as it would not have been possible to buy the safety network for one of the 
departments alone. There has however been difficulties in the cooperation, 
among other things due to the fact that the three departments for emergen-
cies each had a long list of functionalities that they wanted the public safety 
network to fulfil, but few of them knew what was economically feasible. 

• The procurer knew as much as the supplier about the financial and technical 
possibilities for a public safety network and thus fully matched the supplier 
technologically, which meant that the procurer could determine the most 
economically feasible solution combined with the best technical solution and 
the project could be carried out within the budget limit. 

 
 
The eHealth portal Sundhed.dk had seven project owners bundling resources, 
but also requirements and expectations, leading to many of the same type of 
co-ordination problems as in the Norwegian case, as all procuring partners 
wanted their individual fingerprints on the structure and setup of the eHealth 
portal. What is more, bundling of demand even in a project that supposedly 
should be a national project, gathering all the actors in one place, does not au-
tomatically guarantee a uniform strategy. Late in the project, some partners 
realised that the eHealth portal would only indirectly brand the individual pro-
curing partners. This has led them to start parallel eHealth projects of their own 
to gain more brand awareness among citizens and patients.  
 
Bundling of demand is also an important aspect of the Fuel Cell Buses project, 
where nine cities have joined forces to participate in the development of the fuel 
cell buses. As the supplier has had the main role in developing the project and 
the nine cities mainly have functioned as test beds, the demands from the pro-
curers' side have not been very specific. Some of the cities, among others Ham-
burg, have decided to take the project one step further and hySOLUTIONS (the 
procurer from Hamburg) has been in direct contact with the supplier afterwards 
without involving the other cities. At first glance it seems that the benefits of 
bundling demand (reducing risk for the procurers and being able to procure the 
product through the consortium’s size) is here achieved without the downside of 
having to manage different demands from different procurers. However, this 
model requires a strong supplier and there is also of course the risk in such cas-
es that vague procurer demands may result in a project outcome that ends up 
not being in line with procurers' expectations. 
 
Summing up, bundling of demand can be beneficial to the procurement process, 
especially in terms of reducing risk for the procurer, of knowledge-sharing (e.g. 
in the case of HF Ballast), and in terms of the procurers being able to actually 
procure the product or service in question (in the case of Public Safety Radio). 
Bundling of demand can also be an advantage for the suppliers. Larger demand 
enables suppliers to develop cheaper because of the economies of scale. Larger 
market prospects also facilitate companies' access to finance (e.g. venture capi-
tal etc) from financial investors. As can be seen from the case of Fuel Cell Bus-
es, multiple procurers can also function as multiple test beds for the product or 
service, thus ensuring a more widespread test of the innovative product or ser-
vice before further commercialising it. However, it should be noted that the Fuel 
Cell Buses example is not very representative for a demand-side driven innova-
tion partnership between the procurer and the supplier. 
 
It can be seen from the cases that bundling of demand is also useful in incre-
mentally innovative projects. Bundling of demand is typically used with respect 
to radical innovation in order for the procurers to reduce risk, share knowledge 
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and adopt best practise models. However, knowledge-sharing and reduction of 
risk can also be beneficial in cases with incremental innovation, especially when 
the projects are large and complex, as was the case with the Public Safety Ra-
dio, where one department could not have handled the procurement alone.  
 
Finally, a large volume of demand created by the bundling may in itself have 
significant effects; if the volume of demand and the number and/or power of the 
procurers involved is large enough, there is a possibility that a lead market or 
de facto standard can be created on the basis of the development project. In 
certain cases, the bundling of demand may create a volume of demand that is 
large enough to attract suppliers from outside Europe and interest those suppli-
ers to locate (parts of) their R&D and possibly production activities near the 
procurer, that is, somewhere in the EU. 
 
Bundling of demand is, however, not without drawbacks. As mentioned above, 
coordination among the different suppliers may be very resource-demanding, in 
particular as regards reconciling possible differences in requirements to the 
product or service to be developed, selection of suppliers etc. (possibly with the 
added issue of “nationalistic” interests if bundling occurs cross borders). An ex-
ample illustrating some of the problems associated with large, multinational 
bundled demand projects, although not included as a case here, is the Galileo 
project. The reasons for the much-publicized difficulties of the project are many, 
but include problems of co-ordination and the clash of vested interests between 
national players. Finally, the failed attempt to establish strong buyers’ groups in 
the IEA project competition also illustrates the difficulties in getting potential 
buyers to commit to buying a product which has not yet been developed. 
 
 
4.11 Contract set-up and dialogue 
 
Although the role of the procurement contract as a management tool is often 
neglected, the contract defines the framework conditions and sets the “tone” for 
the development process; not just the timeframe, the resources and the objec-
tives/expected outcome etc., but also the rules for interaction between the 
partners.  
 
From this follows, that the negotiation of the contract is a vital element of the 
process. The new procurement Directives allow for some dialogue between the 
procurer and prospective tenderer in the form of a technical50 or competitive51 
dialogue. 
 
Before launching a procedure for the award of a contract, contracting authorities 
may, using a technical dialogue, seek or accept advice which may be used in the 
preparation of the specifications provided, however, that such advice does not 
have the effect of precluding competition. 
 
Competitive dialogue is “a procedure in which any economic operator may re-
quest to participate and whereby the contracting authority conducts a dialogue 
with the candidates admitted to that procedure, with the aim of developing one 
or more suitable alternatives capable of meeting its requirements, and on the 
basis of which the candidates chosen are invited to tender.”  
 
In the case of a competitive dialogue the decision to purchase final end-products 
is already taken and tender specifications for those are already published before 

                                               
50 Refer to preamble 8 of the public procurement Directive 2004/18/EC 
51 The procedure of the competitive dialogue is defined in Article 1 (11) of the public procurement 
Directive 2004/18/EC 
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launching the dialogue. In the competitive dialogue, those who tender are asked 
to propose solutions against those tender specifications for deployment. A tech-
nical dialogue, on the other hand, can take place at an earlier stage, for exam-
ple before the start of the R&D phase, even when there is no clarity yet on what 
the best solution may be for solving a particular problem (i.e. before there is 
any decision on deployment and before there are tender specifications for the 
required end-products). 
 
Thus, the new public procurement rules provide for more opportunities for dia-
logue than before, but there are still restrictions. For example flexible contracts, 
where renegotiation can take place during the project, are not allowed. Such 
renegotiations would normally be regarded as State aid as they exclude compa-
nies that were not selected, but could make better offers under the renegotiated 
conditions, to bid.  
 
The case study on the Smoke Detection System represents a more informal and 
pragmatic use of the contract. The contract was formulated “loosely” in order to 
make room for “learning by doing”. In practice this meant that several contract 
amendments were added to the original R&D contract to take into account 
learning arising from the project as it progressed. Especially additional cost put 
on the supplier from changes in procurer requirements were discussed openly 
and agreements for additional payment were made. This approach was selected 
to secure the interest of the supplier and to minimise the financial uncertainty of 
the supplier. The contract setup described above was associated with informal 
communication between procurer and supplier and in practice this meant that 
the contract was rarely used as a guideline for the day-to-day operations of the 
project. Only in a limited number of incidents did the procurer and supplier have 
to look into the wording of the contract to solve a particular issue.  
 

Textbox 4.8 Case abstract: Smoke Detection System  

Procurer: The Danish Railways (DSB), Denmark 
Supplier: Bravida Denmark A/S, Denmark 
Between 2000 and 2006 The Danish Railways piloted an R&D project for the develop-
ment of a train-mounted smoke detection system. A smoke detection system is a 
hardware and software-based system for the detection of smoke (not fire) around a 
train’s engine and passenger cabin. The system consists of electronic smoke detection 
sensors linked to the primary train computer. If smoke is detected in either of the two 
areas the train conductor is informed and if no response from the conductor is ob-
served the system will automatically bring the train to a halt. The system is designed 
to limit damage on passengers, cargo and train by identifying smoke formation before 
actual fire has started. This way the train can be evacuated earlier and any possible 
fire can be dealt with as early as possible. 
 
 Learning Points:  

• Limited number of potential suppliers forces procurer to disregard risk shar-
ing, as the procurer in this case had difficulties in identifying potential suppli-
ers in related and non-related industries (none were identified in the train in-
dustry). 

• When the contract is primarily based on performance specifications it may be 
of limited use for solving technical or economic disputes between project 
partners. In this case study the informal communication between supplier 
and procurer meant that the contract rarely had to be invoked. The level of 
“flexibility” in the contract and the project partners’ willingness to discuss 
contract content and possible contract amendments during the project was of 
utmost importance for the successful outcome 

• The procurer experienced an unforeseen change in the security requirements 
for passenger transport during the contract period. In this instance, again the 
informal working relationship between procurer and supplier and the flexible 
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approach to the contract made it possible to quickly draw up contract 
amendments without significantly halting the ongoing development work. 

 
Another example of contractual setups based upon pragmatic use of contracts is 
the CARE project. Even though the contract was seen as a classic public service 
contract, the actual usage of the contract in the guidance and communication of 
the project has some interesting aspects to it. The contract stipulated a list of 
functional requirements that were to be found in the technical solution. It turned 
out, however, that the technical issue was not the main challenge. The system 
interfaces and the training of staff in the ICT system proved a greater challenge 
than the technical specifications upon which the contract was based. The pro-
curer and supplier therefore decided to focus time and resources on these non-
contractually stipulated challenges. This type of flexibility from both the procurer 
and supplier was essential to the successful implementation of the project. Had 
the contract been used as a rigorous steering tool, the cooperation might have 
been terminated before any real success could have been made.  
 
In the US eVA case, the contract was based on detailed performance specifica-
tions. However, the approach was flexible in the sense that the contract was 
modified along the way in accordance with the learning taking place during the 
development phase.  
 
The restrictions on dialogue in the pre-contract phase and a lack of flexibility 
during the contract phase may constitute a significant barrier to promoting in-
novation through public procurement. Successful innovation requires interaction 
throughout the process, but this poses a dilemma seen from a legal perspective. 
Some of these dilemmas may, however, be addressed by dividing the project in 
separate phases and by separating the R&D phase from the procurement for 
deployment of end-products as is intended for the pre-commercial procurement 
approach. 
 
4.12 Phasing of Projects 
 
One of the basic features of the pre-commercial procurement process is the 
phasing of activities, allowing for gradually sharper focusing of the R&D (and 
also for gradual reduction of the number of suppliers involved). 
 
The European case examples studied did not apply such phasing to a large ex-
tent. If divided in phases at all, these are usually just defined as the “develop-
ment phase” and the “supply phase”, respectively (the latter thus extending 
beyond the pre-commercial procurement phase).  
 
In the TERA-10 project, most of the R&D actually took place in the pre-contract 
phase, where a prototype server was developed which was the basis for select-
ing the supplier. The actual contract then covered production of a large number 
(500+) of servers and connecting these into one supercomputer. 
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The whole DTES project was split into three phases, where only the second and 
third phase includes suppliers. The second phase was the development phase, 
and the third phase – the supply contract - will be out to tender later in 2007. It 
is therefore not automatically the same supplier who will be involved in the last 
two phases. It is possible to select a new supplier because the IPR is owned by 
the procurer. 
 
The US cases studied applied phasing more often.  
 
The DARPA procurement in which iRobot proposed its revolutionary robot 
movement algorithm for the first time was a procurement covering only the de-
sign and prototyping phase. Afterwards, other follow-up procurements for test-
ing etc. followed.  
 
The US Internet procurement case was also conducted in phases. In the 1960s a 
tender was issued for the basic design of the Internet protocol architecture. 
More than 140 bids were evaluated. One decade later, DARPA issued the pro-
curement contract for the first implementation/prototyping of the TCP/IP proto-
col suite on the ARPANET. The procurements for the operation and testing of the 
networks were also tendered separately. A few years later followed the pro-
curements for deploying the system across the whole defence agency and later 
across other agencies and universities.  
 
The US high performance computing case is an example of a long series of pro-
curements reflecting different consecutive development stages of high-end 
computing technology. 
 
4.13 The motivation of procurers and suppliers 
 
One final issue will be addressed here, namely the motivation of procurers and 
suppliers to enter into technology procurement projects. 
 
From a political perspective, technology procurement should, in addition to ful-
filling public sector needs, contribute to fostering innovation and help develop 
companies and markets. This is the double rationale behind the pre-commercial 
procurement concept.  
 
However, based on the cases examined in this study – the ones from Europe at 
least – the primary concern of the procurers is to address their specific needs; 
the innovation and market development concerns seem to play a very small role 
in the motivation of the public procurers. The only European case example 
where the business development aspect had any real significance is that of the 
fuel cell buses, where the Hamburg procurer also included activities aimed at 
regional cluster development in the project.  
 
The key issue here is that there is little, if any, incentive for (European) public 
procurers to engage in radical innovation which, by definition, is associated with 
a high level of risk. Indeed, the incentive to not run the risk is considerably lar-
ger. Financial resources are often under pressure, and public authorities are 
accountable to their taxpayers. While success often receives little attention, fail-
ures rarely go unnoticed, and the financial, operational and political risks are not 
seen as being outweighed by the benefits – in particular for authorities at sub-
national level. Often, the needs defined by the procurers can be fulfilled by 
adapting existing technology and applying it to the new context; radical innova-
tions are usually not strictly necessary and the procurers thus tend to stick with 
projects where the risk is manageable.  
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Radical innovation does not seem to be at the forefront of the suppliers’ ambi-
tions in the European cases, either. Their unwillingness to take risks in the pro-
jects could indicate that their own primary motivation to participate in these 
projects is to do “paid work”, with the possible added bonus that they may be 
able to develop their core business in small steps, rather than radical ones.  
 
The risk profile of the US cases is generally much higher, and so is the degree of 
innovation. US procurers spend considerably more on high risk (R&D) procure-
ments than their European counterparts: 15% of the US federal procurement 
budget is spent on R&D procurement, compared to less than 1% of the Euro-
pean-wide tendered procurements. Where it is often quoted that it is the unlim-
ited resources of the federal defence agencies that are behind those R&D pro-
curements, it is worth noting that R&D procurement is not only used in military 
cases related to national security. 5 Billion dollars of R&D per year is also pro-
cured in non-defence related public agencies such as health, transport, energy 
etc. US procurers are also accountable to taxpayers just like their European 
counterparts. So how can they engage such large amounts of their budget in 
high-risk (R&D) procurements? One important underlying reason is that they 
have found a means to reduce those risks to the level of calculated risks worth 
taking...  
 
The rationale of radical innovative procurements thus becomes one of con-
sciously taking larger calculated reduced risks with potentially larger benefits 
than incrementally innovative procurements. The investment is paid back di-
rectly in the form of better value for money products for public procurers52 and 
indirectly in the form of the creation of new lead markets and new employment 
and taxes stemming from growth of many of the companies that successfully 
brought radically innovative products to the market thanks to those procure-
ments.  
 
There is no universal single remedy for the relatively low degree of risk-taking in 
many European technology procurement projects. A combination of measures 
seems to be required to bring about a change of mind: e.g. risk-reduction tech-
niques in procurement, career development incentives for procurers to under-
take radically innovative procurements, political coverage etc. Increasing the 
motivation for procurers to include innovation in procurement planning is an 
important aspect that must be taken into consideration when designing strate-
gies and models for improving the efficiency and effectiveness of public services 
and increasing innovation through public procurement in Europe.  
 
In this respect PCP may have potential to increase the motivation for both sup-
pliers and procurers to undertake radical innovative procurement projects; the 
risk-benefit sharing is developed in such a way that both parties gain most from 
the PCP procurement by developing radically innovative solutions that are com-
mercialised as widely as possible (maximum potential for first mover advantage 
in new markets/new IPRs for firms, maximum possible cost reduction for the 
procurer). 
 
 

                                               
52 A US defence study shows that putting companies in competition in development results in steeper 
innovation/learning curves for all firms involved (higher quality products) as well as cheaper prices on 
products developed. For more info see textbox 4.4 in section 4.7and section 6.10.1 in annex III  
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4.14 Impacts 
 
There are two main types of impacts derived from the projects: 
 

• Societal impacts – derived from fulfilling the public needs which the 
public procurers wanted to address through the introduction of new 
products or services (including impacts on the quality, efficiency and ef-
fectiveness of public administration and public service), as well as 
broader social impacts (e.g. employment) 

• Business and market impacts – on the participating companies in 
terms of company growth and lead markets/market shares 

 
It should be noted that some of the projects have not yet produced any signifi-
cant impacts because they are still not finalised or in the final phases. Further, 
due to the limited data material available, impacts cannot be aggregated quanti-
tatively or generalised. Thus, the impacts cited below are examples of the types 
of impacts that may be derived from the projects. 
 

4.14.1 Societal impacts 
 
Two projects were aimed at public safety issues and have or are expected to 
have significant impact on public safety: One is the Norwegian Public safety ra-
dio project, where the citizens are expected to benefit as the network will have 
a better coverage, which increases the safety for the citizens. The Smoke detec-
tion system has caused a decrease in the number of fires in trains because dan-
gerous situations are dealt with earlier (already when smoke develops), thus 
contributing significantly to the safety of the users of the trains. The project has 
also contributed to greater work safety and greater satisfaction among employ-
ees.  
 
Another issue is traffic safety and efficiency, to which both the DTES (Digital 
Transport Enforcement System) and the VMS (Variable Message Signs) contrib-
ute; the DTES through monitoring and enforcing traffic violations (directed at 
cars in bus lanes obstructing bus traffic), and the VMS through contributing to a 
more efficient and thus safer highway traffic. 
 
There is little information on the employment effects of projects, but a couple of 
examples can be mentioned. Interestingly, they relate mainly to efficiency gains 
which, in the medium to long run, are expected to decrease employment with 
the public authorities involved. Efficiency gains combined with improved 
public service seem to be a significant social effect in many projects. The Pub-
lic Safety Radio project has produced a number of new jobs, not least in the 
Nødnett Norway organisation, but in the long run a reduction of jobs on a na-
tional level is expected, since productivity and efficiency within the three de-
partments for emergencies is expected to improve with the closer contact be-
tween the departments and better data communication, enabling restructuring 
of workplaces. The smoke detection system has also lead to efficiency gains for 
the public sector: the insurance premium on both equipment and personnel has 
decreased because both material and personnel is increasingly protected by the 
smoke detection system.  
 
With the CARE system, the general public service level for senior citizens and 
disabled people has, partly as a consequence of the service management sys-
tem, increased over the last years due to a more effective use of resources. The 
information level for politicians and administration has increased significantly 
after the introduction of the service management system – the information out-
put from the system is used as the basis for political and administrative deci-
sions on resource allocation etc. Finally, the introduction of the service man-
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agement system has improved efficiency and decreased the need for top and 
middle managers leading to decreasing salary costs. These impacts are now 
spreading, as new versions of the system have been implemented in other mu-
nicipalities. 
 
Improved public service and efficiency gains were also the motivation behind 
the eHealth portal Sundhed.dk, and the impacts achieved so far are significant; 
the development and launch of the eHealth platform has greatly enhanced citi-
zens, patients and health professionals’ access to relevant eHealth related in-
formation in an easily accessible format. It is argued by the procurer that the 
main benefits of the portal are to be found among the general practitioners act-
ing as primary gate keepers in the national eHealth system. Via the portal, they 
have been given IT-enabled tools to more efficiently and effectively counsel and 
screen patients. In addition Sundhed.dk, through the use of national e-health 
standards provided by MedCom, is increasingly able to support more efficient 
flow of information, electronic prescriptions, electronic medical appointments 
etc. The savings for the Danish public health system from this have been esti-
mated at several hundred million euros.  
 
Substantial efficiency gains as well as direct savings on purchase prices have 
been realised in the US eVA e-procurement project. The total reduction in costs 
(prices) of goods and services procured by the Commonwealth and its agencies 
during the lifetime of the project amount to a total of approximately USD 188 
million. Administrative savings and higher efficiency in the procurement proc-
esses of the hundreds of institutions and agencies using the system have not 
been measured but are thought to be of a considerable size. Finally, a number 
of local communities within the state did not have ERP or electronic procure-
ment systems in place before the introduction of eVA and have thus been 
spared having to invest in such systems.  
 
The iRobot systems have been delivered to a broad range of military and civilian 
customers around the world. These robots have saved scores of soldiers’ lives in 
military operations in Iraq and Afghanistan. Subsequent successful commerciali-
sation of the new robotics algorithm in the civilian market also made robotic in-
house tasks such as vacuum cleaning more affordable for the mass market. 
 
Substantial efficiency gains and price savings have also been realised as a result 
the high-end computing case. The public sector represents the largest market 
for the supercomputing industry. For a public procurer, achieving better value 
for money means getting more computing power for a lower cost. Sustained 
public demand for ever more computing power has reduced the cost per unit of 
computing power a trillion times over 60 years of R&D computing procurements. 
This has brought enormous cost savings to computing-intensive government 
departments, as well as large spill-over effects to the affordability of personal 
computers for the private consumer segment. 
 
The Internet procurement project has also realised significant cost savings on 
network management and communications costs for the procurers. The "inter-
net work protocol" that was developed can hide the differences between com-
puter network implementations of different government departments. The bene-
fits of unified network management and cheaper communication costs have al-
ready reached wider societal impacts for businesses and private consumers eve-
rywhere as the TCP/IP protocol stack developed in the procurement project later 
became the underlying protocol for the Internet worldwide. 
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4.14.2 Business and market impacts 
 
Almost all of the case studies have led to attempts at commercialising the prod-
ucts and services developed, some with more success than others. 

The main example of real commercial success for the supplier in a European 
project is the High Frequency Ballast case, where the project had a significant 
impact on the Finnish supplier Helvar. Prior to the project, the total sales of HF 
ballasts were about 30,000 units per year, and Helvar was not a leading com-
pany within this field. Thus, the order of additional 26,000 ballasts had an im-
mediate impact. Two years later, Helvar produced more than 400,000 ballasts 
for the Swedish market alone, which was 80% of the total market in Sweden. 5-
6 years after the completion of the project, Helvar started to export the product 
to several European countries. The reason for the time delay was that the 
Swedish market was the lead market and it took time for the product to become 
known in other European countries. It was the combined effort of the Swedish 
Government campaign and Helvar’s own marketing that resulted in export to 
new markets and an overall increased production of HF ballasts in Helvar. To-
day, Helvar is Europe’s second largest producer of magnetic ballasts and a sig-
nificant supplier of lighting control systems. Although the development project 
was not the only reason for the company’s growth, it played a significant role in 
both establishing a market leader position in the Swedish market and in subse-
quent expansion to other markets.  
 
The CARE system was, at the time of its first implementation in the procurer 
municipality, considered a lead product and the interest from other municipali-
ties was high. The attractiveness of the product to other municipalities should 
be seen in the light that the procurer in this project had financed most of the 
R&D needed to develop the product (but let the supplier keep the IPR). A sub-
sequent sale to other municipalities would not entail the same level of R&D 
costs. Thus, the service management system developed for the municipality of 
Aalborg has been sold to other Danish municipalities. In addition, the procurer 
has during the last five years several times supported the supplier in sales ori-
ented activities such as system demonstration and presentation at conferences 
and support at sales meetings. The procurer has also acted as external consult-
ants (for a fee) during the implementation of the service management system in 
other municipalities.  
 
In the VMS project, one of the two suppliers has made use of the IPR for pro-
jects including the Athens Olympics, New Zealand and Australia. The other sup-
plier has also bought the license and used it to bid for other projects. The sup-
plier and procurer in the other traffic project, the DTES, are currently promoting 
the Smartcard developed separately, but are also talking about a joint effort in 
order to promote the product in a better way.  
 
Thus, some degree of commercial success has already been achieved in several 
projects. There are, however, also less successful examples. This goes in par-
ticular for the Smoke Detection System where the supplier, despite support 
from the procurer at sales meetings etc., has not yet managed to sell the sys-
tem to other clients. However, the effort continues, so there may yet be com-
mercialisation effects to be had. 
 
The fuel cell bus project is not yet finalised, so concrete commercial successes 
cannot yet be reported. However, although there are other fuel cell buses de-
veloped worldwide, it is expected that the project will create a lead market at 
least within Europe due to the broad co-operation network of potential clients 
who have acted as test beds for the buses. In terms of business development, 
the project has also had great strategic value for one of the suppliers, Vattenfall 
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(the Swedish energy company), as they have been able to create synergies be-
tween their traditional housing competencies and the transport competencies, 
which in many ways resemble the core competencies of Vattenfall. Vattenfall’s 
participation in the fuel cell project has implied a shift in technologies and has 
reinforced Vattenfall’s work with sustainable energy. 
 
The US procurement cases also achieved large commercial successes.  
 
A US case with substantial business impact is iRobot. As described in the previ-
ous section, the company did not focus only on military robots and successfully 
commercialised this new robotics algorithm in the civilian market. In September 
2002, the company introduced one such civilian product – the iRobot Roomba 
Vacuuming Robot. It became a big commercial success, leading to a boost of 
the company’s financial situation. Since 2003, the company’s revenue has 
grown by 248%, from 54.3 million USD in 2003 to 189 million USD in 2006. 
 
Finally, the impacts of the US high-performance computer procurements 
were obviously large; it spurred the development of a world-leading computer 
industry through a series of procurements taking place over a time span of half 
a century. Thus, there is a significant difference in scale which sets this case 
apart from the single and much more modestly-sized projects otherwise studied 
here. This US experience shows that a consistent and large-scale effort over a 
long period of time can result in impacts on a global scale, significantly impact-
ing the economy. It is, however, important to keep the perspective in mind; the 
US strategy dwarfs even large-scale European initiatives such as the Galileo 
project in terms of both resources and time-frame. Thus, it is not easily replic-
able in a multi-national context such as that of the EU and requires a sustained, 
concerted, and long-term effort. 
 
4.15 Key success factors 
 
In conclusion to this chapter and the analysis based on the case studies, we will 
outline some of the key success factors in public technology procurement as 
they appear from the cases studied:  
 
 

• A clear risk handling strategy 
Risk is a major issue that requires proper handling by the parties involved; the 
“default” position in Europe seems to be that the procurer covers the full cost of 
development and thus takes on the major part of the risk associated with this 
phase. In many cases, the procurer considered sharing the risk with the supplier 
but decided against it, usually because it was considered necessary to have an 
“attractive” risk scenario to attract qualified suppliers, and because the business 
case was weak (not developed – cf. below). Thus, the potential post-project 
benefits to suppliers were unclear, providing them with little incentive to share 
the risk.   
 
A proper risk assessment combined with a clear business case (including an IPR 
strategy) would enable risk-sharing and thus make the project more attractive 
to both procurers and suppliers. Real risk sharing has not been observed in any 
of the European cases. We shall discuss this in the following chapter in relation 
to the pre-commercial procurement concept.  
 

• Long term planning of procurement needs reflected in a well-
prepared business case 

It is evident from a number of cases that (the lack of) a clear business case has 
had significant importance for several projects. It is closely related to the con-
cept of risk (cf. above), since a well-prepared business case for subsequent 



 

 

Opportunities for Public Technology Procurement in the ICT-related sectors in Europe 

62 

commercialisation reduces uncertainties for the supplier who will have a greater 
incentive to invest in the project - not only financially, but also in terms of staff 
resources, knowledge transfer, and not least subsequent commercialisation. 
Thus, the supplier may be encouraged to take a greater risk, by lowering the 
development price below exclusive development cost for the producer, with a 
well-prepared business case.  
 
 

• Considered strategy for handling IPR (or more generally, project 
outcomes/benefits) 

The IPR strategy is vital to the “benefits” part of the shared risk-shared benefits 
approach. The terms should be attractive enough for suppliers to want to invest 
in the project (and subsequent commercialisation), while at the same time pro-
vide “value for money” for the procurer. The IPRs may be owned by the pro-
curer, the supplier, or both; license agreements may be free, with a modest fee 
or a larger fee, depending on the market value of the IPRs. What should be cho-
sen must depend on the project in question, and on the capabilities and ambi-
tions of the procurer and the supplier. Many factors point to the advantages of 
IPRs being owned by the supplier. However, the important thing is that (1) IPR 
rights are not awarded “by default”, but as the result of deliberate considera-
tions of the business plan and other relevant aspects, and (2) the procurer al-
ways retains a minimum of IPR-related rights in order to ensure continuity of its 
internal operations and a competitive supply chain (i.e. procurer retains license 
free usage rights and the right to require suppliers to award licenses to third 
party suppliers under fair and reasonable market conditions).  
 
The following points are not necessarily “key success factors” for technology 
procurement in general, but they represent aspects of projects which may be 
desirable for different reasons (cf. also the next chapter on the role of pre-
commercial procurement). Thus, what we have included here are some pointers 
on barriers and success factors if these aspects are included in the project. 
 
 

• Close dialogue between the parties involved 
The more complex the project in terms of technology (including degree of inno-
vation) and organisation, the more pronounced the need for dialogue between 
procurer and supplier. Projects of very low complexity may perhaps be fairly 
successful (in terms of delivering what the contract requires), but in general, 
successful innovation requires dialogue between the user/procurer and the de-
veloper. The eVA and high performance computing case are good examples of 
this. Added value which may be achieved through close dialogue includes in-
creased creativity through “sparring”, increased knowledge transfer and effi-
ciently dealing with problems which might otherwise be exacerbated through 
lack of communication. 
 

• A performance (not just lowest-cost based) contract, possibly 
with performance requirements that become more specific over 
time 

The contract is a tool which defines the overall framework and the basic rules 
for the co-operation. Being primarily a legal instrument, the contract is not the 
best tool for day-to-day management of a development project, as it usually 
either has too few details – or too many. There are several examples where 
frank and direct communication between procurer and supplier in difficult situa-
tions combined with a willingness to amend the contract prevented actual con-
tract disputes, which might otherwise have ended up in court. Thus, a flexible 
approach, being willing to learn from the experiences gathered and the devel-
opments taking place, even if they require amendment of the contract, may be 
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essential to ensure smooth co-operation and thus the best possible results of 
the development project. 
 

• A capable and involved procurer 
The cases show clearly that the best results and the most efficient process are 
achieved when the procurer has sufficient knowledge of the subject field of the 
development project, and a (project) organisation well-equipped to steer and 
participate in the project. This is a precondition for both the preparation of a 
good tender process, for assessing tenders and tenders, for maintaining a con-
structive dialogue between the parties to the contract, and – in particular if the 
supplier is an SME – to be able to support and guide the supplier during the 
project.  
 
This is not to say that the procurer needs to have expert, in-depth knowledge of 
the technical aspects of the project (if necessary for matching the supplier, in-
dependent experts may be hired to assist the procurer). But, as a minimum, the 
procurer needs to have very good insight into his own needs and the possibili-
ties for addressing these needs.  
 
Proper preparation is the key to any good project. The procurer may already be 
very knowledgeable about the R&D field in question, but even if this is the case, 
he needs to define his own needs before he can ask a supplier to fulfil them (cf. 
above). As a minimum, the procurer needs to ask himself whether he has suffi-
cient knowledge to answer the key questions: What is the size and scope of the 
project? Who are the potential suppliers? What are their strengths and weak-
nesses? What are the key technologies and key issues in this area? 
 
Pre-studies and a technical dialogue with industry before starting the project 
may be necessary if the project is expected to be very complex, or if the pro-
curer is not very familiar with the field. Independent experts (if such exist) may 
be called in to advise the procurer during the tendering process, and possibly 
also during the execution of the project.  
 
Organisational and project management issues are also of key importance. Pro-
curement expertise is not enough, since innovation projects go way beyond the 
skills needed for procurement of off-the-shelf products. The eVA case from the 
US in particular illustrates the importance of having a dedicated team with the 
right competences (including project management) in place.  
 

• Incentives and enabling structures 
Public procurers in Europe at present have little incentive to procure radically 
innovative projects, since their main concern is to address their immediate 
needs and not take too big risks with their budgets. If public procurers, espe-
cially at sub-national levels, are to undertake more radical innovation projects, 
other incentive structures are needed, in particular larger rewards for innovative 
approaches and entrepreneurial behaviour. How such rewards may be put in 
place will differ between Member States, according to e.g. the degree of self-
management of local authorities versus national government control of budgets 
etc. 
 
In terms of enabling factors, a key issue is financing. Few public entities will be 
inclined to run large risks with their operational budgets (i.e. budgets intended 
for fulfilling basic tasks such as social services). Thus, funding of innovation pro-
jects may require some redirecting of funding from other “non-essential” (op-
erational) purposes, e.g. business promotion activities or research funding (at 
local, regional, or national level). One approach could be to invest some part of 
such funds in procurement of innovative solutions. An example is research fund-
ing for e.g. sustainable energy, which could be redirected to procurement of, 



 

 

Opportunities for Public Technology Procurement in the ICT-related sectors in Europe 

64 

say, an innovative solar energy system for supplying heating and energy to 
public institutions.  
 
A key prerequisite for public authorities behaving in a more entrepreneurial and 
innovative manner is, furthermore, support from the top political level of the 
organisation in question. Again, the US eVA project benefited from very strong 
support from the Governor, who pushed hard to have the project implemented 
quickly and provided the procurement team with the organisational clout neces-
sary to carry out the project successfully.  
 

• Multiple competing suppliers 
Multiple suppliers, developing in parallel alternative solutions to the same prob-
lem, are a key aspect of the pre-commercial procurement concept. There are 
two main issues in relation to multiple suppliers: firstly, the availability of quali-
fied (and interested) suppliers may in some cases be limited, in particular for 
much specialised or very large projects. Secondly, if several suppliers are to 
work in parallel, the benefits need to be made very clear to the potential suppli-
ers; otherwise, they may be reluctant to participate. In particular, the issue of 
IPR and of disclosure of company knowledge to competitors needs to be dealt 
with, in addition to the commercialisation aspect. Benefits (“what’s in it for the 
companies”) need to be clarified – in particular for those who do not make it all 
the way to a supply contract and/or subsequent broader commercialisation of 
the products or services developed. Also in this respect, the IPR strategy is im-
portant, since the main benefit for the “losing” suppliers (who do not end up 
winning a supply contract) will consist in exploiting commercially the knowledge 
they have gained from the development project. This also speaks in favour of 
letting the suppliers keep the ownership of the IPRs against a price for the de-
velopment work which is lower than if the procurer wants exclusive rights to the 
knowledge developed. 
 

• Bundling of demand 
Bundling of demand is generally seen as desirable, because it creates a volume 
of development resources and of demand which few procurers can manage by 
themselves. If the project is of a large enough scale and the procurers involved 
are sufficiently central/powerful, the volume and quality of demand may help 
establish a lead market, and perhaps even de facto standards in the field. How-
ever, bundling of demand has its drawbacks; it should be combined with the 
competing suppliers approach in order not to contribute to a monopoly situation 
for the supplier (bundling of demand should provide enough volume for several 
suppliers to be involved); most importantly however, the resources required for 
the co-ordination of demands may in some cases outweigh the advantages. 
Thus, it is important to not underestimate the need for co-ordination, and per-
haps even for establishing an independent organisation to handle the co-
ordination and the communication with the supplier(s).  
 

• Successful involvement of SMEs 
The involvement of SMEs in development projects is not in itself a key to suc-
cess; but if the procurer wants to make it possible and attractive for SMEs to 
participate in a project, there are a number of ways in which the main barriers 
to SME participation can be overcome; 
 

• Setting the scope and scale right; ideally the project should not be 
too large, or require a very broad range of different capabilities 
(although this can be addressed through participation in consor-
tia). Keeping the scope and scale manageable for SMEs may be 
achieved by dividing the project in phases starting from small 
budgets/resources that increase incrementally. Separating the R&D 
phase from the procurement of a large scale deployment also helps 
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as this does not require SMEs to put large financial guarantees on 
the table in the R&D phase and allows them to grow their company 
simultaneously until they can compete for a large supply-contract. 

 
• Reducing the risks, e.g. through the preparation of a solid business 

plan, applying risk-benefit sharing, and/or providing access to ven-
ture capital or other types of financing for the commercialisation 
phase. 

 
• If the project is large, it can be organised in such a way that there 

are defined tasks/roles of suitable size and complexity which can 
be undertaken by smaller enterprises, either alone or as part of a 
consortium 

 
The following two tables contain an overview of the case projects and the im-
pact which their approach to the key success factors has had on their project. 
The more successful projects have had positive impacts from a number of key 
success factors in combination; some have mixed impacts since they have per-
formed well on some key success factors and less well on others. Finally, a 
number of projects may be called “medium” (or perhaps even mediocre) per-
formers; few of the “key success factors” have had either particularly positive or 
negative impacts on project implementation or results. This does not in any way 
mean that the projects have failed – none of the case projects have – but sim-
ply that they might have been even more successful if more of these factors had 
been present to influence the project in a positive way. 
 
The US cases were all highly successful, and it is clear from the table that there 
has been a positive impact on the projects from a broad range of key success 
factors, in particular those relating to the commercialisation aspects (IPRs with 
the supplier, clear business case, risk sharing strategy), and also very capable 
procurers, both in terms of organisational and technical capabilities and in terms 
of enabling structures and incentives within the procurer organisation (as evi-
denced for instance in the eVA case). One of the most clear-cut – although rela-
tively small-scale – European success projects was the HF Ballast case which 
also experienced positive effects from several key success factors both related 
to commercialisation and to the competences of the procurer and buyers’ group. 
 
Interestingly, close dialogue and a flexible approach to the contract does not 
seem to be a key factor in most of these cases, whereas in at least one of the 
European cases (CARE), the presence of flexibility and dialogue appear to have 
ensured a reasonable success of the project, even though some of the factors 
favouring commercial success (business case and a proper risk strategy) were 
not really present from the outset. Perhaps those two factors – flexible contract 
approach and close dialogue – should be seen exactly in this light, namely as 
something that can help “save” a project which is headed for trouble because of 
the absence of other key success factors. However, it should be kept in mind 
that open lines of communication and a common understanding of the targets to 
be met are of course essential to any relationship between procurer and sup-
plier. 
 
Following this discussion of the key success factors, the next chapter will be 
devoted to an analysis of the PCP concept in the light of the experiences from 
the cases. 
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but sharing 
was dis-
cussed 

No No 

CUTE Fuel 
Cell Buses 

EU Yes, Supplier -   Partly Yes. Buyer’s 
group 

- Supplier, 
but knowl-
edge trans-
fer to pro-
curer  

No Yes, 
buyer’s 
group 

DTES EU Yes, risk 
workshops  

Yes - - Yes Yes - Procurer No No 

HF Ballast EU Yes. Through 
buyer’s 
groups.  

Yes - - Yes Yes.  Yes. Gvt. 
support 

Supplier No Yes, 
buyer’s 
group 

Oyster Card EU Yes. PFI con-
tract  

Yes - - No, lack of 
procurer 
prep. 

No, lack of 
procurer 
preparation  

Yes Shared No No 

                                               
53 The US high-performance computer case is not included here as it involved a long series of separate projects and thus does 
not allow for meaningful assessment of the individual elements of the “project”, although many of the key success factors 
were, obviously, in place. 
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5. Pre-commercial procurement in the light of the case 
study experience 

In this chapter, we take a closer look at the pre-commercial procurement (PCP) 
concept, which was introduced in section 2.3. The aim is to discuss the key as-
pects of the PCP concept in the light of the case studies which were analysed in 
the previous chapter – i.e. a kind of “reality check” of the concept against real-
world experiences with technology procurement – the barriers, the best prac-
tices etc. 
 
We begin with a brief review of what makes PCP different from more traditional 
technology procurement and then discuss the concept more in-depth against the 
background of the conclusions made in the previous chapter. Finally, we discuss 
a number of other measures which may complement or support PCP.  
 
5.1 What is new in PCP? 
 
To determine the difference between PCP and traditional technology procure-
ment, it is useful to recap a few main points of PCP. First of all, PCP sets out to 
address a “missing link” in the European Innovation Cycle, which Europe may be 
starting to lose: A technologically demanding first buyer who is prepared to 
share the risk and effort to move R&D up to the point where the first products 
and services developed are tested to fulfil commercial deployment require-
ments54. 
 
As previously mentioned PCP is an approach to procuring R&D services which 
applies risk-benefit sharing at market conditions and that does not constitute 
State aid. It is exempt from the public procurement directives and the WTO 
Government Procurement Agreement (GPA). It should be noted, however, that 
the single market rules and the fundamental principles of the EU Treaty are still 
applicable. In order not to distort competition, while sharing R&D benefits, the 
contracting authority would have to respect the fundamental principles of the 
Treaty i.e. treating suppliers equally in a non-discriminatory and transparent 
manner. 
 
The three main characteristics of PCP are: 

• risk-benefit sharing at market conditions 
• competing development in phases 
• separation between the R&D phase and the procurement for large-scale 

deployment of final end-products 
 

 
5.2 Preconditions for success in the light of the case study ex-

perience 
 

5.2.1 Shared risk – shared benefit 
 
The shared risk – shared benefit approach of the PCP concept is central to inno-
vation and to creating a lead market.  
 

                                               
54Independent Expert Group report for an ad-hoc working group of the National ICT Research Directors 
Forum: "Pre-commercial procurement of innovation: A missing link in the European innovation cycle", 
March 2006 
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Traditionally, in Europe, procurement is the instrument of procurers taking no 
R&D risks unless all benefits can be collected, whereas pre-commercial pro-
curement is specifically tailored to R&D risk and benefit sharing. In order to re-
duce the risk concerned with developing a radically innovative project the pro-
curers who have a concrete need for a technology yet to be developed reach out 
to the supply side to share the benefits of the R&D, for instance by not assign-
ing the IPRs exclusively to the procurers and allowing suppliers to commercialise 
new products/services resulting from the R&D55. In return, the procurer does not 
carry all the risks of the R&D, for instance by obtaining a price reduction on the 
development cost and requiring suppliers to carry the costs related to IPR own-
ership (filing, litigation costs etc). 
 
A procurer with a need for a technology that needs to be developed has an op-
portunity of having his problem solved at the cost of reaching out to the supply 
side and sharing the R&D risks and benefits of a pre-commercial R&D project56. 
Procurers share benefits with other procurers (through publication and stan-
dardisation, sharing of information when bundling of demand etc), with suppli-
ers and with external stakeholders outside of the project57.  
 
Benefits accruing to suppliers include early feedback from potential customers 
about the technological and commercial feasibility of the product or service be-
ing developed and the possibility of adjusting the project accordingly. Suppliers 
can also benefit from post-project co-operation with procurers, either in the 
form of shared commercialisation of the final product or service or in the form of 
additional sales to the procurer. Procurers can fuel this development by for in-
stance handing the IPRs over to the supplier (either partially or entirely) and/or 
allowing suppliers to commercialise the new product/service independent of the 
procurer. Other measures could provide for procurers and suppliers to contrib-
ute to European standards bodies wherever R&D results are of European inter-
est58. 
 
Hence, the shared risk – shared benefit approach is expected to fuel innovation 
and creating a lead market in the PCP context. The European case studies, how-
ever, revealed no examples of risk sharing between procurer and supplier, 
although the possibility has been discussed in several of the cases.  There are 
currently more on-going experiments with risk-benefit sharing approaches in the 
UK and the Netherlands (for more info see Annex II). 
 
Several cases point to the fact that the financial risk of the procurement is diffi-
cult to share because of a tendency for both suppliers and procurers to be risk-
averse59. This can be due to the fact that the business case has been too weak 
in some projects, thus making the post-project business plan possibilities 
opaque for the procurer and supplier. The latter was the obstacle to risk sharing 
in the CARE system project where it was discussed that the supplier could di-
rectly fund some possible additional R&D costs themselves. However, the pro-
curer abandoned this idea because the R&D costs in question were to be used 

                                               
55 Ibid. 
56 Independent expert report for an ad-hoc working group of the National ICT Research Directors Fo-
rum: "Pre-commercial procurement of innovation: A missing link in the European innovation cycle", 
March 2006 
57 In addition to the direct market effects (introduction of new products of services), other stakeholders 
may benefit e.g. from contributions to standardisation or publishing of R&D results from the project.  
58 National IST Research Directors Forum Working Group: Pre-commercial procurement of innovation: 
A missing link in the European innovation cycle, March 2006 
59 This tendency may be linked to the fact that the case projects are almost exclusively concerned with 
incremental innovation which may reduce the risk but also reduce the potential benefit of introducing 
something radically new to the market.  
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for a development that the procurer could not see the post-project market value 
of. It did, however, later turn out that it could have been a highly profitable in-
vestment, which a clear business case probably could have shed light on much 
earlier in the process. Hence, the project could have been more innovative had 
the business case been clearer. Instead, the development ended up being re-
jected.  
 
Different set-ups with respect to who takes the risk are seen in the cases. In 
Europe procurers tend to cover the full costs of development and thus take on 
the major part of the risk associated with this phase60. Supplier risk bearing can 
in for instance the Oyster Card case be seen to hamper innovation and to some 
extent dialogue, since the main interest of the supplier was to finish off the de-
velopment of the product as quickly and efficiently as possible. In a few cases, 
such as for instance the TERA-10 project, where the procurer had difficulties 
attracting qualified suppliers, the procurer assuming the risk was considered 
necessary to attract qualified suppliers. 
 
When it comes to risk sharing between procurers, it can be seen that the 
procurers who bundle demand also share risk amongst themselves. This is often 
due to the fact that the projects are large and complex (technologically and or-
ganisationally) and that the procurers are aware of the fact that neither of them 
could have carried out the project alone. For instance, in the HF Ballasts case, 
the Government shared the risks with the private sector by forming a buyers 
group. The financial risks would then be shared between the group of buyers 
(and not only the Government), and in return, the private buyers would receive 
a grant from the Government, meaning that if the project turned out to be suc-
cessful the private buyers would have a financial benefit.  
 
In conclusion, it has not been possible to detect European cases where pro-
curer and supplier share risks, which probably has to do with the fact that the 
cases are not radically innovative and the incentives for risk sharing are there-
fore limited. Most procurers state that the projects are incrementally innovative 
because they have limited financial means and therefore prefer to build on ex-
isting knowledge, although it can imply that the final project is not as sophisti-
cated as it could have been.  
 
If the procurer is not interested in a truly radically innovative project, a solution 
could be to develop radically innovative parts of the project and thereby con-
sider risk sharing in connection with these parts of the project, as it was dis-
cussed in the CARE project. However, a strong business case is needed here in 
order for the procurer and the supplier to see the advantages of 1) taking the 
risk and 2) sharing the risk. A proper risk assessment combined with a clear 
business case (including an IPR strategy) would enable handling risks and thus 
make the project more attractive to both procurers and suppliers.  
 
A strong business case would also be likely to fuel more radically innovative 
projects, as a clear post-project business plan could attract qualified suppliers 
and additional potential future buyers/procurers. Furthermore, a strong business 
case could help industry seeing the development potential in the project (as was 
one of the lessons learned from the Fuel Cell Buses project) and it is thereby 
more likely to have industry participate in the project as a strong partner – be it 
as a supplier, financially or in the form of a strong network or sparring partner. 
 

                                               
60 Again, the risks taken by the procurers are relatively low since most projects deal with incremental 
innovations; if the innovations were radical, the propensity to accept the risk would probably be lower, 
thus reflecting the general perception that public procurers in general have a low propensity towards 
risk-taking.  
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On the other hand, examples from the US show that risk-benefit sharing is pos-
sible. In most US cases studied, suppliers obtained IPR rights to exploit their 
products in other markets (e.g. the supercomputing case). For example, Intel 
offered a cost reduction for the procurer in return for commercialisation rights 
for Intel chips into commercial markets such as the PC market. In the iRobot 
case the procurer (DARPA) did not pay the full development cost, and thus iRo-
bot was allowed to commercialise their robot algorithm in other products, in-
cluding vacuum cleaners for the commercial market.  
 
 

5.2.2 Competitive development (multiple suppliers) in phases 
 
One of the central issues of the PCP concept is the phased approach, where the 
number of suppliers is reduced in each phase, thus funnelling down until ending 
up with at least two suppliers to prevent a monopoly situation (cf. fig. 2.1 in 
chapter 2). 
 
The PCP approach is based on a phased process, each stage with multiple sup-
pliers in competition. A phased approach has been introduced in order to tackle 
possible technological uncertainties stemming from procuring radically innova-
tive technology: 
 

1. Solution Exploration  
2. R&D up to prototype 
3. R&D up to original development of a limited batch of first prod-

ucts/services validated through a field test.  
 
Through these phases, an evaluation filters out the best projects at the end of 
phases 1 and 2 based on their performance in the previous phase(s) as well as 
the project’s degree of innovation, commercialisation potential and ability to 
address the problem of public interest posed in the tender. If the project pro-
ceeds to a follow-up public procurement phase for procuring commercial end-
products resulting from the R&D (what would be phase 4 in the model), an ex-
ternal supplier as well as one of the suppliers involved in the pre-commercial 
phase could be selected as the final supplier. In practice, suppliers making it to 
Phase 3 are well prepared to bid for the supply contract, as these suppliers have 
acquired expert knowledge in the field through the R&D phase. 
 
Only one of the European cases studied, namely the VMS project, has made use 
of multiple (two) suppliers doing development work in parallel. The specifica-
tions for this project were highly functional and both parties fulfilled the re-
quirements, albeit with very different solutions. Both suppliers ended up being 
awarded a supply contract. The advantage for the procurer in using this set-up 
was to spread the risk by not being locked into one supplier and ensuring secu-
rity of supply for example if one of the suppliers could not carry out the con-
tract. This set-up obviously required a few coordination meetings between the 
suppliers as it was a requirement from the procurer that the two solutions were 
compatible. In the development phase, the suppliers bore a very limited risk as 
the procurer financed the development phase fully. Hence, the main obstacle for 
the suppliers was that much of the companies’ technical knowledge was made 
available to the other supplier.  
 
The “funnel” model (filtering out the best projects) has however not been seen 
in any of the European case studies, and the majority of the case studies carried 
out the procurement with only one supplier. The reasons for this are numerous. 
First of all, as previously mentioned the identified cases mainly deal with incre-
mental innovation, and the technological uncertainties stemming from radical 
innovation have therefore to a large extent not been present. However, an even 
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more weighty argument in the European context of a fragmented public pro-
curement market with differences across borders in national standards and 
specifications is that in some cases, the availability of qualified and interested 
suppliers is limited. In addition, it can be seen from the case studies that suppli-
ers tend to be rather risk-averse and are not willing to invest time and money in 
an R&D project where they cannot be sure if there is a commercial benefit for 
them. As previously discussed, the benefits needs to be made very clear for the 
participants. Lastly, as pointed out in the VMS project, suppliers may be reluc-
tant to participate due to fear (real or not) that some of their company knowl-
edge may be revealed to other suppliers working in parallel towards the same 
goal. Thus, it seems that when there is lack of qualified suppliers, a special ef-
fort should be made to ensure that the benefits for suppliers (especially the 
ones who end up not being awarded a supply contract) as well as potential dis-
closure of company knowledge to competitors are clarified. However, with these 
issues in place the funnel model can prove to be a catalyst in fuelling innovative 
projects. As discussed in section 4,12 some of the US cases (e.g. iRobot, Inter-
net protocol development, and high-end performance computing procurements) 
successfully applied phased R&D with multiple suppliers developing in competi-
tion.  
 
Finally, it is important to discuss the issue of cost of procurement projects with 
multiple suppliers. If more than one supplier is to be involved in a project, the 
procurer may either face a significantly higher cost than if only one supplier was 
involved, or the available resources must be divided between the multiple sup-
pliers, resulting in fewer resources for each of them. However, four elements of 
the PCP model mitigate the cost problem of multiple suppliers. First, examples 
from the US (defense procurement and high-performance computers) show that 
significant cost savings can be gained from a competitive (multi-supplier) ap-
proach, both in the R&D phase and in the production phase. The savings on the 
first unit cost are possible even for small-volume products but the additional 
savings on the final unit costs are mainly effective for large-volume production 
projects. Secondly, risk-benefit sharing reduces the cost of the R&D phase for 
the procurer, in exchange for expected future benefits for suppliers. Again, the 
main barrier here is that a good business case is needed because of the reluc-
tance of suppliers to reduce the development costs without clear market pros-
pects, as evidenced by the cases. Thirdly, bundling of demand may further in-
crease the resources available for the R&D stage. Finally, the phased funneling 
model (reduction of number of suppliers after each phase) also helps to keep 
the R&D cost of the multi-supplier model under control.  
 
Typically, each R&D phase is more expensive than the previous one. Reducing 
the number of competing suppliers at the end of each phase prevents the R&D 
costs from multiplying linearly with the number of suppliers. Under certain as-
sumptions61 for example the cost of a pre-commercial procurement with 5-3-2 
suppliers is cheaper than procuring phases 1, 2 and 3 from one supplier from 
the moment there are minimum three procurers bundling demand (i.e. sharing 
the R&D costs). In case no bundling of demand is applied the cost reductions 
thanks to competition and risk-benefit sharing can recuperate the pre-
commercial procurement R&D cost of a 5-3-2 supplier funneling model from the 
moment there is a first commercial procurement contract of minimum 10 million 
EURO. Thus pre-commercial procurement can be an interesting approach also 
for relatively small size procurement projects which can be applied in a variable 
geometry of a relatively small number of procurers. 

                                               
61  Assumptions: Cost phase 1 (5 suppliers): 100000 EURO/supplier, phase 2 (3 suppli-
ers): 300000 EURO/supplier, phase 3 (2 suppliers): 750000 EURO/supplier. 20% cost 
reduction on R&D cost due to risk-benefit sharing. 20% cost reduction on first unit cost 
due to competition in R&D phase. 
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5.2.3 Best value for money through competition 

 
An important issue (and one of the main goals of PCP) is to foster innovation 
through competition amongst bidders. The reason behind this is to trigger a 
wave of innovativeness amongst suppliers, to tackle market fragmentation and 
lack of interoperability and coherence of solutions across borders62.  
 
As previously noted, PCP is excluded from the WTO Government Procurement 
Agreement and restriction of the tender to bidders from the EU is therefore in 
principle allowed. The Commission Communication on pre-commercial procure-
ment recommends carefully assessment of the situation on a case by case basis. 
 
One of the basic assumptions behind the PCP concept is no geographic discrimi-
nation across the EU. The rules of the internal market apply to all PCP-based 
procurements. The free exchange and flow of goods and services across the EU 
borders is the cornerstone in the Internal Market. Basically, the hypothesis is 
that non-discriminatory actions, in the long run, secure the best suppliers for 
the best projects.  
 
In interviews conducted for the case studies, some procurers indicate indirectly 
that national protectionism plays a smaller or larger role in their selection of 
suppliers.  
 
Generally a desire not to discriminate could be observed among procurers but 
often issues of national security of supply, national employment or national ca-
pacity building were mentioned as reasons to use geographical discrimination. 
Often it is brought forward that cultural factors play a role in the selection of 
suppliers and not always only objective performance-based criteria.  
 
If geographical discrimination of suppliers can be attributed to culture and tradi-
tion any initiative to change this must be carried out with great attention to na-
tional issues of interest like SME development, employment, brain-drain etc.  
 
For EU Member States to fully benefit from PCP it is important to address the 
issue of geographical discrimination of suppliers. One of the key lessons learned 
from the US is its ability not to discriminate geographically within their internal 
market. This way, it is argued, the “right” suppliers are more often selected and 
the macro-economic/social gains in terms of long-term employment of highly-
skilled workers, diminishing brain drain and increased competitiveness and in-
novative capabilities among SMEs can be obtained.  
 

                                               
62 Ibid. 
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5.2.4 Bundling of demand 
 
The PCP hypothesis with respect to bundling of demand is that bundling of de-
mand from the R&D stage can contribute to creating a lead market.  
 
In order to create pay-offs for the PCP first buyer strategy in terms of creating 
truly sizable lead markets for new technologies, two fundamental principles 
must be respected: the willingness of public procurers to share risks and bene-
fits of high-tech R&D procurements with future suppliers, and bundling of de-
mand to reduce market fragmentation and narrow the R&D public procurement 
investment gap between the EU and the US. Furthermore, according to the in-
dependent expert report63, incentives are needed to overcome risk aversion of 
public procurers. While risk sharing will be discussed below, bundling of demand 
should rather be seen as a prerequisite for achieving the highest possible pay-
offs and also for reducing risk. 
 
In two of the European cases making use of bundling of demand (HF Ballasts 
and Fuel Cell Buses) a lead market or at least good prospects for future lead 
markets have been created. This is very clear in the case of HF Ballasts, where 
the supplier ended up producing ballasts for 80% of the Swedish market and 
later exported the product to several other European markets, where the prod-
uct until then had been completely unknown. In the Fuel Cell Buses case, it is 
still very early in the process, but the fact that the project reached a wide range 
of European cities, cooperated with similar projects in Iceland and Australia (and 
still does through the Fuel Cell Bus Club network) and the fact that at least one 
of the cities (the city of Hamburg) chose to procure the buses afterwards is a 
good indication that the supplier in this case could succeed in creating a lead 
market (at least at European level). The Public Safety Radio project did not cre-
ate a lead market, but this can largely be explained by the fact that the innova-
tion was incremental and many other actors across Europe were working with 
similar but technically very different networks. Hence, the preconditions for cre-
ating a lead market were not present as different, not compatible solutions were 
and are at play all over Europe.  
 
Bundling of demand at the R&D stage was also used in some of the US cases. 
For example in the high performance computing case long term procurement 
plans are made in cooperation with all computing intensive federal government 
agencies. It is recognised that one of the main reasons for the success of the 
first IBM supercomputers was that the machine had to balance performance 
requirements of both DOE and NSA. The Internet case did start at Darpa, but 
the objective was from the beginning to develop a solution for inter-
governmental network connection, so it was clear to all companies bidding that 
the requirements for the solution (as well as the market potential) were related 
to multiple government customers interested in buying the same solution. 
 
Although other issues can and do play a role in creating a lead market, it is safe 
to say that the case studies indicate that bundling of demand can help in creat-
ing lead markets. This finding is not very surprising, though, as in creating lead 
markets, volume of demand64 is needed in order to create and maintain industry 
standards and to be large enough to attract foreign director investments or to 

                                               
63 Ibid. 
64 It should be noted that at the pre-commercial (R&D) stage, bundling of demand only means bun-
dling of requirements and cost sharing – however, the bundling of requirements in the development 
phase obviously implies that the volume of demand in the commercialisation phase will also be larger, 
as procurers of the R&D services may be expected to be in the market for the product or service devel-
oped. 
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convince suppliers to relocate their activities, thus creating a fertile soil for at-
tracting R&D and production to be carried out in Europe.  
 
However, when discussing bundling of demand there are certain pitfalls that one 
should be aware of, which include the aforementioned resources being spent on 
coordinating the wishes of the different suppliers, ensuring that as many needs 
as possible are being met and separate out the functionalities that were eco-
nomically unfeasible. This has been an essential drawback to bundling of de-
mand both in the Public Safety Radio case and, especially, in the Galileo project. 
 
 
5.3 PCP in the light of other initiatives 
 
Several other countries are currently working with public programmes and ini-
tiatives focused on industry development, innovation, SME development and the 
like. For this project especially the US Small Business Innovation Research 
(SBIR) programme, and the UK and Netherlands versions of this type of pro-
gramme, have been analysed. The purpose of the analysis has been to identify 
key learning points for the PCP concept. A description of the US, UK and Nether-
lands SBIR programmes can be found in appendix II.  
 
The US SBIR programme is often taken as a model for promotion of innova-
tion and commercial application of new technologies, and a large number of 
very successful US companies owe some or all of their initial success to SBIR 
contracts (e.g. Qualcomm, Symantic, SnapFit, Amgen, Genentech etc). In this 
respect it should be mentioned that aiming specifically at SMEs is not an objec-
tive of the PCP concept. However, it was thought that the SBIR programme 
could potentially teach us something about successfully bringing R&D concepts 
to the market (including the public segment), and not just for SMEs. 
 
The US SBIR initiative was created in 1982 against the background of a setback 
in the US economy that was attributed to too sluggish growth of new small 
companies that could give a new impulse to the US economy, at that time com-
prised mainly by large old firms. In response to this, the SBIR programme was 
setup with the overall purpose to stimulate technological innovation in small 
private-sector businesses while providing the government with cost-effective 
new technological solutions to challenging mission-critical problems, and to 
market innovative technologies further in the private sector65.  
 
SBIR established a programme structure agreed across US government agen-
cies tailored for SMEs to develop in competition with others their own conceptual 
ideas (not as subcontractors developing under the constraint of bigger firms) 
into marketable products. It was agreed that a whole range of government 
agencies would dedicate a predefined percentage of their annual budget to SBIR 
projects.  
 
Some government agencies that are not responsible for direct operation of pub-
lic services (e.g. NSF, Environment Protection Agency, etc), and therefore have 
no needs for specific new products to be developed for their own use, run SBIR 
projects as grants. Other government agencies with considerable operational 
responsibilities/budgets (e.g. Department of Defence, Department of Energy, 
Department of Transport etc) concluded that the best way to get new products 
developed that would match their internal needs would be to implement their 
SBIR projects as procurements. The first category of "Granting agencies" let 
companies make the specifications for concrete project proposals in broadly 
defined interest areas. The second category of "Contracting agencies" defines 

                                               
65 An assessment of the SBIR programme, 2007, Charles Wessner 
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concrete problems to be addressed as well as the performance targets to be 
achieved.  
 
The competitive funnelling model, the phased approach, and the risk-benefit 
sharing model of pre-commercial procurement are similar to that of SBIR agen-
cies that run SBIR projects as procurements, but not to those agencies that 
award SBIR projects as grants. Nevertheless, although the SBIR programme has 
been incredibly successful, due to differences between the legal framework in 
the US and Europe, one has to be careful to transfer the key success parame-
ters to a European context.  
 
Similarly, the UK version of the SBIR, called the Small Business Research 
Initiative or SBRI66, has been analysed. The programme is fairly new 
(launched in 2001) and has so far not been as successful as hoped for. Accord-
ing to analyst comments from 2004 the lack of success stemmed mainly from a 
lack of long term planning of government procurement needs for new product 
development, an unbalanced risk-benefit sharing approach (companies were not 
given IPRs but asked to bring in themselves external financing) and no concrete 
strategy for phase 3. Consequently, the SBRI underwent a national review and 
the October 2007 review recommendations were adopted to modify the opera-
tion of the programme. These recommendations provide interesting lessons 
learned for the PCP concept:  
 

• Since the review, SBRI awards must take the form of procurement con-
tracts, not equity loans or grants in order to ensure that department 
requirements are met more effectively, and in order to enable the 
award of an SBIR contract to act as a “seal of approval”, reassuring fu-
ture investors (such as venture capitalists) and customers of the firm’s 
value. 

• With regards to the risk management strategy it was decided after the 
review that SMEs will retain the IPRs associated with any new technol-
ogy to boost incentives to bid for contracts. The report recommended in 
particular UK governments agencies to follow the standard IPR risk-
benefit sharing approach in procurements under the UK ministry of de-
fence, where it is standard practice to leave IPRs with suppliers in re-
turn for a financial compensation for the procurer.  

• To further minimise risk, the SBRI contracts will also follow a phased 
structure and will continue to work with multiple suppliers developing in 
competition. 

• The report also revealed that investment in R&D by UK utilities (such as 
water, electricity and gas companies) is disproportionately low com-
pared to turnover and encouraged UK utilities to also start applying 
SBRI,  

These recommendations confirm the importance of some of the key characteris-
tics underlying the PCP concept:  

• the recommendation to use procurement of R&D to get innovative solu-
tions developed for specific government needs and attract venture capi-
tal for SMEs. 

 
• the potential to reduce R&D procurement risks through competitive de-

velopment in phases and leaving IPRs with suppliers in return for finan-
cial compensation for the procurer. 

                                               
66 http://www.sbri.org.uk/ 
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• the importance of increased long term planning of procurement needs 

and the significant opportunity for more R&D and innovation in non-
defence sector in Europe 

 
During the SBRI review exercise the PCP concept has not gone unnoticed in the 
UK. Around the same time as the SBRI review the UK Office of Government 
commerce has published a document identifying PCP as one of four evidence-
based practical approaches for finding and procuring innovative solutions67. 
 
The Dutch SBIR initiative68 (launched in 2004), much like in US, is imple-
mented by some public authorities as grants and by others as procurements. 
The programme holds interesting practical experiences with approaches similar 
to PCP that has been taken into account in the recommendations in the sections 
below. For example, in terms of complementary measures the Dutch have al-
ready established a link between the SBIR scheme and VC funds; they have 
experimented with financial incentives (innovation premiums) for procurers and 
are currently investigating new financial mechanisms to be developed together 
with banks and insurance companies to further reduce the risk for procurers to 
undertake high-tech high-risk procurements. 
 
For more information on the US SBIR, the UK SBRI and the Dutch SBIR pro-
grammes cf. appendix II.  
 
 
5.4 Other possible measures to support and promote the PCP 

concept 
 
Increasing the innovative outcome of public technology procurement is a com-
plex matter and several measures can be implemented simultaneously to 
achieve this goal. Some initiatives may be supporting each other and others can 
be seen as mutually exclusive.  
 
The purpose of this section is to present and discuss several of these initiatives. 
The following initiatives are selected not only based on their feasibility in a PCP 
context but also to support the overall discussion on public technology procure-
ment. Purpose is not to give judgment on the “right” way to foster innovation in 
public technology procurement but more to discuss the consequences of individ-
ual initiatives as a stand alone initiative and as part of a greater initiative, nota-
bly the PCP.  
 
 

                                               
67 "Finding and procuring innovative solutions: evidence-based practical approaches", UK 
Office of Government Commerce, 2007 
68 http://trendchart.cordis.lu/tc_datasheet.cfm?id=8840 and 
http://www.senternovem.nl/sbir/index.asp 



 

 

Opportunities for Public Technology Procurement in the ICT-related sectors in Europe 

11 

5.4.1 PCP and support to develop the R&D project business case 
 
One element of the PCP concept that has proven of particular interest to both 
procurer and suppliers has been the need to develop up front (before taking the 
step of procuring R&D) a solid post-development (commercialisation) business 
case for the development project. As discussed before, the opportunities for 
technical dialogue with industry enable the procurer to gather the required in-
formation from the market to develop such a business case. 
 
A source of uncertainty for several suppliers in the case studies has been the 
lack of a clear and meticulous procurer-prepared business case for the R&D pro-
ject. Although uncertainty as regards market potential etc is obviously an inher-
ent characteristic of any innovation project, much can be done to assess the 
risks and the opportunities for the service or product to be developed. This ap-
plies both to large and small suppliers, but especially for SMEs a clear business 
case facilitated by the procurer has been seen as a means to limit uncertainty 
both financially and technically.  
 
From a procurer’s point of view the lack of a solid business case is not only a 
matter of lacking financial resources for pre-project feasibility studies. A lack of 
technical and project capabilities can make it difficult for procurers to develop a 
solid business case. Often the procurer is not a technical expert within the field 
where they are planning to procure innovation.  
 
The procurer needs to pay close attention to the needs of suppliers when it 
comes to minimising uncertainty. Support to the procurer in developing a solid 
business case could be an add-on to the PCP concept that would secure the in-
terest of more suppliers through a carefully prepared business case and in addi-
tion make better R&D projects because the basic, but all important, needs defi-
nition etc. was conducted more professionally.  
 

5.4.2 PCP and the financing model  
 
It has been argued by suppliers in the EU cases that the business model for 
post-project commercialisation has been so unclear that anything but a 100% 
procurer financed model would have made the development project unattractive 
(cf. also above regarding business plans).  
 
Based on this it is important to draw the attention to the “shared risk – shared 
benefits” setup of the PCP approach. Clearly, companies' willingness to share 
development risks requires good business cases to be developed. Even then the 
procurement set-up may work spontaneously for larger and financially stronger 
companies. However, if there is an intention to enable also SMEs to participate, 
additional financing opportunities may be necessary, in particular for the com-
mercialisation phase where the required investment may exceed the financial 
capacities of SMEs. One of the major success points of the US is that the gov-
ernment supported the setup of a Venture Capital funds accessible to SMEs par-
ticipating in R&D procurements for the commercialisation phase. Establishing a 
dedicated “PCP Venture Capital Fund” or close links to existing Venture Capital 
could improve the prospects for successful commercialisation and thus the at-
tractiveness for all types of companies to participate in PCP projects. 
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5.4.3 PCP and the value of support for commercialisation 
 
Commercialisation of R&D is a challenge, especially for SMEs. Limited resources 
for business and market intelligence along with limited contacts and global mar-
ket insight may make commercialisation of the developed product or service 
difficult. For PCP to be a success it is therefore important to look at the non-
financial commercialisation support tools given to procurers and suppliers.  
 
As discussed above unclear business cases were found in many of the European 
projects. The attractiveness of the PCP concept from a supplier point of view 
may be strengthened if PCP could be coupled to a commercialisation strategy for 
the R&D achievements resulting from PCP-based development projects. The 
knowledge base and contact network of the procurer is often attractive for sup-
pliers when commercialising and suppliers may be willing to take greater finan-
cial and commercial risks if the procurer would actively support their attempts 
to commercialise the results of the development project. The impartiality of the 
procurer must however always be kept in mind when setting up these commer-
cialisation support initiatives. US experiences provide interesting perspectives 
on the procurer organisation’s ability to support the supplier in the post-project 
commercialisation. By providing the contact network to a large public procure-
ment market to the supplier and by concrete commercialisation support tools 
procurers can actively support the commercialisation of R&D. Availability of such 
commercialisation support may also help the procurer to attract better value for 
money offers for the pre-commercial procurement. 
 
This can be taken even further by taking steps towards creating buyers’ groups 
which we have seen, in different versions, in several cases. The approach is not 
without difficulties, and varying degrees of success have been identified. How-
ever, if it is possible to ensure a strong commitment from potential buyers, this 
could be a powerful tool for ensuring the commercialisation success of the de-
veloped product or service.  
 
It could be argued that the attractiveness of the PCP concept from a procurer’s 
point of view may also increase the branding value of the procurer by being as-
sociated with innovation and R&D. 
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6. Conclusions and Recommendations 

 
6.1 Conclusions 
 
The overall conclusion from this study is that there are certainly opportunities 
for public authorities in Europe in public technology procurement; opportunities 
that could bring both significant improvements to the quality and efficiency of 
public services, as well as facilitate the emergence of new lead markets for 
businesses.  
 
The cases show that technology procurement can be successfully applied in dif-
ferent areas of public service, including non-defence (e.g. public transport, en-
ergy provisioning etc) as well as across different technology domains (in ICT 
and non-ICT related sectors). There is however indications that ICT procure-
ments will continue to play a catalysing role for innovation in European public 
services in the future. Today, ICT procurements already constitute roughly 20% 
of the EU procurement budget. The opportunities for procuring the development 
of new ICT solutions in the coming decades are estimated to have considerable 
growth potential: both because an ever growing portion of public services in 
Europe are based on ICT, and because quite a few of those public services are 
facing major transformations in the coming decade in the light of socioeconomic 
challenges such as the ageing population, climate change, reduction of energy 
consumption etc.  
 
The case studies have shown that although European public authorities can suc-
cessfully undertake technology procurement, there are a number of barriers in 
Europe, in particular when it comes to radical innovation. Whereas several of 
the US cases were radically innovative, none of the European cases which could 
be identified for this study were. Instead, the European procurers opted for rela-
tively low-risk, adaptive projects which fulfilled their immediate needs. No Euro-
pean examples of PCP-like procurements could be identified, except very recent 
cases in UK and NL SBIR which were too recent to make a detailed analysis. 
Thus, there is clearly a basis for finding ways to promote more truly innovative 
European technology procurement. In this connection, risk – the willingness to 
take it, and how to handle it – is key. 
 
The degree of innovation that procurers are willing to embrace has a direct 
impact on the process and outcome of technology procurement. The lack of rad-
ically innovative procurement projects in Europe seems to be related to a lack of 
coordinated mid-to-long term planning of public sector transformations. Al-
though awareness of long term challenges facing public services and possible 
technology evolutions able to address them can be found at public sector level, 
it is often available in separate organisational entities that do not cooperate 
enough (R&D&I69 funding agencies, policy makers, public procurers). An open 
dialogue with industry before and during the project is an additional way of de-
veloping a better understanding of how radically innovative approaches could 
bring significant improvements in public services. Continuous dialogue on pro-
ject progress and intermediate milestones is one way of limiting the potential 
“risks” related to developing radical innovations and dealing with technologically 
and/or organisationally complex projects.  
 
Different risk sharing schemes have been applied to different procurement 
setups. Dimensions like SME involvement, technical complexity, degree of inno-
vation and knowledge held by the procurer etc. are factors that influence the 
                                               
69 Research & Development & Innovation 
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risk sharing scheme. The European cases show that the financial risk of the R&D 
activities is difficult to share without benefit sharing. The business case for 
post-project commercialisation is often insufficiently explored by procurers in 
Europe which supports risk-averse behaviour among suppliers. In particular in 
relation to attracting SMEs as suppliers the procurer must be aware of the often 
more vulnerable economic situation of many SMEs which does not allow them to 
take large risks, in particular in the commercialisation phase. Linking a venture 
capital programme to R&D procurements may be a solution to consider. Support 
from R&D&I agencies to procurers could also help reduce the perceived risk of 
radical innovation projects for procurers.  Such support could encompass both 
legal and practical guidance on how to set-up a PCP scheme, information about 
upcoming promising technologies, support to link PCP with other innovation 
support measures, financial incentives to procurers to undertake PCP projects, 
co-funding of projects, etc. It can also be envisaged that in cooperation with 
banks and/or insurance companies financial schemes can be set up to reduce 
the risk of producers of procuring radical innovation. Finally, political recognition 
that failure is not a drama since PCP procurements are carried out in the knowl-
edge that they are high risk because of the potential high impact/value they 
may generate; a PCP project that fails to deliver only corresponds to a loss of a 
small R&D budget, but it can prevent crucial technology risks in procurements 
for large-scale deployments where failures are much more costly.   
 
The benefit sharing aspect is closely related to the IPR strategy. This varies 
considerably in the European cases. In some cases studied, the IPR is owned by 
the supplier, in others by the procurer – and in only one case studied, IPR own-
ership is formally shared between the supplier and the procurer. The size and 
capabilities of the procuring institutions seem to be decisive for how the IPR 
issue is handled most effectively. Many European procurers keep the IPR owner-
ship rights, entering into license agreements with the suppliers and/or sharing 
the IPR with other public authorities/organisations. It is difficult to generalise 
about the type of procurer able to do this; but the IPR-owning procurers in the 
cases analysed here are large, professional public institutions and public-owned 
companies with a certain specialisation; whereas a relatively small municipality 
seemed to find the ownership and management of IPR rights incompatible with 
their core activities. In the US cases, IPR rights were shared between procurers 
and suppliers (suppliers keeping non-exclusive ownership rights of their inven-
tions, and procurers getting free usage rights on supplier-owned IPRs). The case 
experiences seem to indicate that most benefits (including, not least, the incen-
tive to take risks, to innovate and commercialise) may be obtained from letting 
the supplier keep the IPR ownership rights to its own inventions.  
 
Multiple competing suppliers in development projects do not seem to be a 
very common phenomenon in Europe. Among the EU cases studied, only one 
had multiple (two) suppliers. In the US, the strategy of competing supplier de-
velopment has, however, been used more frequently and successfully. Because 
many EU cases studied were large integration projects the number of suppliers 
available for a project was often limited, and due to the operational scope of the 
assignments the creative innovation potential was often restricted. Suppliers 
were also found to be rather risk-averse due to the fact that procurers were 
often not interested in seriously addressing the potential business case of the 
project. Thus, suppliers were not inclined to invest time and money in develop-
ing groundbreaking value-for-money innovations in a development project 
where they could be sure that there would be a real commercial benefit for 
them afterwards. Suppliers are also reluctant to risk revealing their company 
knowledge to other suppliers working in parallel on the same project. Thus, spe-
cial effort needs to be put into ensuring that the benefits for suppliers, including 
issues regarding IPRs are clarified before the tendering process. The PCP “funnel 
model” can prove to be a catalyst in fuelling innovative projects. It is, however, 
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assessed that the multiple supplier element is probably the most challenging 
part of the PCP concept. The post-project business plan should be updated after 
each phase, gradually making the potential benefits more and more complete as 
the project develops.  
 
Bundling of demand can be beneficial to the procurement process, especially 
in terms of reducing risk for the procurer, of knowledge-sharing, and in terms of 
the procurers being able to raise enough money to actually procure the product 
or service in question. If the critical mass of the procurers involved is large 
enough in their sector, there is a possibility that a lead market or de facto stan-
dard can be created on the basis of the development project. In certain cases, 
the bundling of demand may also create a volume of demand that is large 
enough to attract suppliers from outside Europe who may be willing to locate 
(parts of) their R&D and possibly production activities in the EU. Often, how-
ever, procurers are concerned with issues relating to national security of supply, 
national employment or national capacity building. For EU Member States to 
fully benefit from PCP it is important to address the issue of the geographical 
scope of the PCP project.  
 
Bundling of demand is also not always without drawbacks. In particular, the 
requirements for coordination among the different suppliers, reconciling possible 
differences in requirements to the product or service to be developed, selection 
of suppliers etc. may require much co-ordination, time and resources.    
 
The more capable and knowledgeable the procurer, the better equipped he is 
to choose the right supplier for the project, to foresee and rectify any shortcom-
ings or pitfalls in the process, and to be a professional and equal sparring part-
ner with the supplier. This is also related to the issue of benefit, since tapping 
into the knowledge and capacity of the procurer (e.g. knowledge of user needs, 
test capacity etc.) may also be counted among the benefits that the supplier can 
get from participating in public innovation projects. 

Barriers to SME involvement in major development projects can be high, in 
particular due to the requirements to financial capacity and human resources. 
However, there are a number of ways in which the main barriers to SME partici-
pation can be overcome:  
 

1. Setting the scope and scale right; ideally the project should not be too 
large, or require a very broad range of different capabilities,  

 
2. Reducing the risks of commercialisation, e.g. through the preparation of 

a solid business plan and linkage of a venture capital programme to R&D 
procurements, 

 
3. If the project is large, organising it in such a way that there are defined 

tasks/roles of suitable size and complexity which can be undertaken by 
smaller enterprises, either alone or as part of a consortium, and  

 
4. Separating R&D procurements from procurement of final end-products 

for large-scale deployment. In this way, company selection criteria re-
lated to financial turnover/stability and customer references, which pro-
curers often use as a tool to filter out companies with a high risk profile 
in procurements for commercial deployment, do not hinder SMEs in bid-
ding for R&D procurements which cover exactly the growth phases an 
SME has to go through in order to become a firm with customer-tested 
product references.  
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The contract is an important, but not exclusive, tool for steering the project. A 
close dialogue between procurer and supplier is, however, even more impor-
tant, in particular when the project faces difficulties. Lack of flexibility during the 
contract phase may constitute a significant barrier to promoting innovation 
through public procurement. Some of the more successful projects amended the 
contract several times during the development phase in order to incorporate 
experiences gained during the project, although this cannot be said to be a suc-
cess factor in and of it. Successful innovation requires interaction throughout 
the process which may be facilitated by dividing the project in phases. 
 
The motivation of EU procurers to undertake technology procurement is over-
whelmingly to address their short term specific operational needs, whereas con-
cerns regarding innovation, business and market development seem to play a 
very small role in the motivation of the public procurers. Procurers in Europe 
tend to focus on immediate tactical purchasing needs rather than strategic, 
longer term quality/efficiency constraints on public services. Again, this is linked 
to the lack of an incentive structure which rewards entrepreneurial behaviour 
and innovation. Often, the short-term needs defined by the procurers can be 
fulfilled by adapting existing technology and applying it to the new context; rad-
ical innovations are usually not strictly necessary to address these short-term 
needs and EU procurers thus tend to stick with projects where the risk is man-
ageable. Radical innovation does not seem to be the primary concern of suppli-
ers in EU procurements, either. Their observed unwillingness to take risks in 
projects where all benefits stay with the procurer could indicate that their own 
primary motivation to participate in these projects is primarily to do “paid 
work”, with the possible added bonus that they may be able to develop their 
core business in small steps, rather than radical ones. This situation is different 
in a number of the US procurements where due to the procurers’ willingness to 
share R&D benefits and risks, more radical innovation projects can be initiated. 
 
As for impacts, there are two main types of impacts that can be observed from 
the projects studied: Social impacts are derived from fulfilling the public needs 
which the public procurers wanted to address through the introduction of new 
products or services. These include both wider social impacts such as increased 
public safety and traffic safety, as well as efficiency gains in the public sector 
and/or improved public service. Business and market impacts are experi-
enced by participating companies in terms of market growth, company growth 
and, in rarer cases, the emergence of lead markets. 
 
Based on the analysis of the case studies, a number of key success factors for 
public technology procurement were identified: 
 

• Long term planning of procurement needs, resulting in a well-prepared 
business case for the procurement project 

• A clear risk handling strategy 
• A considered strategy for handling IPR (or more generally, project out-

comes/benefits)  
• Close dialogue between the parties involved 
• A performance (not just lowest cost) based contract, possibly with per-

formance requirements that become more specific over time 
• A (technically and organisationally) capable and involved procurer 
• Incentives/enabling structures in place 

 
Summing up, there are many advantages to the PCP model compared to the 
traditional approach to technology procurement. PCP-like strategies have been 
applied successfully in the US, not only in the defence sector but also, as de-
scribed in this report, in the energy sector, which led to the development of the 
US computer industry. The difference in scale and long-term commitment be-
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tween these US examples and what is feasible in a European context must be 
considered, but it is clear that public authorities can significantly improve the 
quality and efficiency of public services and simultaneously foster innovation by 
acting as a demanding first buyer, in particular when resources are pulled to-
gether (bundled) and applied within the framework of a long-term strategy. 
There are, however, also a number of issues that need to be addressed, in par-
ticular that of a well considered strategy for risk-benefit sharing and ensuring a 
competitive supply chain. 
 
 
6.2 Recommendations 
 
In this section, a number of recommendations based on the findings of this 
study are presented. The recommendations are linked to the key success fac-
tors. As was seen in the discussion and overview of key success factors in chap-
ter 4, many of the European cases studied were not performing particularly well 
in these areas, whereas the US cases to a much larger extent were positively 
influenced by strong performances on several key success factors. Thus, there is 
a need to reconsider the way technology procurement is done in Europe so that 
these key success factors are more likely to be present.  
 
Before presenting the recommendations in detail, an overview of the recom-
mendations and their relationship to (i.e. potential positive influence on) the key 
success factors are shown in table 6.1.  
 
In the table have also been included some additional elements, such as the in-
volvement of SMEs, which - as previously mentioned - are not in themselves 
necessarily key success factors, but which are key to European industry and 
innovation policy. 
 

The coloured fields in the table indicate which of the key success factors the 
implementation of the recommendations is expected to have an effect on. Some 
effects are direct – such as the direct effect of training of staff on organisational 
capability – while others will be more indirect, such as initiatives to promote 
bundling of demand, which may reasonably be expected to have a positive ef-
fect in terms of more projects with multiple suppliers.
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Figure 6.1 Overview of recommendations and their relation to 
the key success factors and other key aspects of PCP 
 

Key Success Factor 
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1. Identify public sector 
priority challenges 
which could be ad-
dressed through pre-
commercial procure-
ment of innovative 
solutions (linking to 
Lead Market Initiative) 

           

2. Establish specialised 
networks of public pro-
curers within specific 
areas for exchange of 
information and best 
practices 

           

3. Promote bundling of 
PCP demand at Euro-
pean level 

           

4. Establish special 
support measures for 
public procurers (e.g. 
for networking, devel-
opment of business 
plans)  

           

5. Establish training 
courses/ “continuing 
professional develop-
ment” for PCP 

           

6. Rethink incentives 
and enabling structures 
to encourage radically 
innovative procure-
ments (e.g. funding) 

           

7. Develop "PCP in 
practice" handbook for 
procurers 

           

8. Link PCP to external 
funding (venture capi-
tal) schemes 

           

 
 
In the following, the recommendations have been grouped under two headings: 
 

• Promoting knowledge and uptake of the PCP concept among public 
procurers 
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• Improving the PCP concept in practice 
 

6.2.1 Promoting knowledge and uptake of the PCP concept among public 
procurers 

 
1. Identify public sector priority challenges which could be addressed 
through pre-commercial procurement of innovative solutions 
To ensure long-term planning and strategic co-ordination at European and na-
tional levels, it is recommended that activities are initiated with respect to iden-
tifying specific and high-priority public sector challenges that offer significant 
potential for innovation through pre-commercial procurement projects.  
 
It is strongly recommended that such activities are co-ordinated with the 
Lead Market Initiative for Europe which has already identified six innovative 
markets among which, in particular, the eHealth and renewable energy markets 
seem to offer a host of possibilities for addressing public sector challenges 
through pre-commercial procurement. Co-ordination is needed to combine re-
sources and avoid duplication of effort. The Lead Market Initiative includes pub-
lic procurement as one of its instruments, and including pre-commercial pro-
curement in the “toolbox” could help achieve rapid “lift-off” for high-profile pre-
commercial procurement projects, building on the work that has already been 
done under the Lead Market Initiative.  
 
Other markets offering pre-commercial procurement opportunities (supplement-
ing those selected for the Lead Market Initiative) could be identified by expert 
group(s). Such groups may be appointed by the Commission, for trans-
European initiatives, or by governments at the national level.  
 
Once the areas in which there are clear public needs/challenges and opportuni-
ties have been identified, activities can be taken further as detailed in the fol-
lowing recommendations.  
 
Responsibility/initiative:  Commission (and national govern-

ments for national initiatives) 
Time horizon: Immediate start of activities. 

1-2 years for projects to begin implemen-
tation. 

 
 
2. Establish specialised networks of public procurers within specific ar-
eas for exchange of information and best practices 
Following the identification of areas that offer particular opportunities for initiat-
ing the first real pre-commercial procurements, it is recommended to set up 
networks of public and semi-public procurers (authorities, institutions, utilities, 
etc). The initial purpose of such networks will be exchanging information, learn-
ing from best practice examples and further detailing specific needs and pre-
commercial procurement opportunities within the relatively narrow field to which 
each network should be dedicated. The issues covered by the networks should 
include practical aspects of pre-commercial procurement, including how to initi-
ate and carry out dialogue with potential suppliers, the definition of technical 
specifications and award criteria, the use of standards, the handling of risk, IPR 
issues, contract implementation etc.  
 
Some of these networks may keep their focus on mutual learning and exchange 
of experiences, with individual procurers improving their own procurement ac-
tivities on the basis of the information and knowledge gained from the network 
activities. However, the formation of groups of procurers that initiate common 
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procurement projects – i.e. bundling of demand – should be prioritised, as de-
tailed further in the next recommendation.   
 
Procurer networks can be set up at both European and national level. As with 
the Lead Market Initiative at European level, the set-up of networks at national 
level should draw on networks and relevant initiatives already existing at na-
tional or regional level.70 
 
 
Responsibility/initiative:  Commission (and national govern-

ments for national initiatives) 
Time horizon: 1 year after definition of areas in which to 

set up networks. 
 
 
 
3. Promote bundling of demand for PCP projects at European level 
Bundling of demand at the stage of procuring R&D is key is to establishing tech-
nology procurement projects with more radical innovation and commercialisa-
tion potential, attracting multiple suppliers, sharing of knowledge between pub-
lic authorities, and contributing to setting new standards.  
 
It is therefore recommended that the Commission, in co-operation with Member 
States, promote the formation of buyer’s groups of public authorities and insti-
tutions with similar needs with a view to initiating common PCP projects (bun-
dling demand). The groups may, for instance, initiate common “calls for solu-
tions”, inviting potential suppliers to propose innovative solutions for the identi-
fied challenges. 
 
As a second step the Commission could also provide financial incentives to co-
fund cross-border PCP projects addressing topics of common European interest. 
This should be linked to both Recommendation 1 and Recommendation 2, focus-
ing on specific public sector challenges in order to avoid redundant networking 
activities with too little focus on and commitment to solving specific problems.  
 
Possible initiatives could include: 
 

• Establishing new procurer networks in specific fields of priority (cf. also 
Recommendation 2, above) 

• Establishing a “procurers’ portal” with a database of procurers with sim-
ilar interests by subject/field of interest. This could be an add-on to e.g. 
the SIMAP website, or a new portal/website dedicated exclusively to in-
novation and technology procurement. Such an initiative will probably 
need to be promoted in connection with more concrete network-
building initiatives, such as: 

• Working with existing European networks of potential technology pro-
curers (public authorities etc.) to promote the concept of PCP and to 
“match” procurers in specific areas 

• Establishing a Community programme to give financial incentives to 
cross-border PCP projects on topics of common European interest pro-
posed bottom-up by groups of procurers or top-down from top political 
priorities  

 
Responsibility/initiative:  Commission 

                                               
70 Examples of existing national/regional initiatives include The UK Office for Government Procurement, 
which brings together actors from procurement authorities, and initiatives in Germany at Länder level.  
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Time horizon: 1-2 years for establishment of groups. 

 
 
4. Establish special support measures (networks of expertise) for public 
procurers for development of PCP post-project business plans at Euro-
pean and/or national level 
Solid business plans/analyses of post-project commercialisation potential are 
key is to attracting potential suppliers to PCP projects. At the same time, public 
organisations, especially at the local level, often have little expertise in prepar-
ing such business plans. It is therefore recommended to establish (links with) 
networks of experts who can assist public organisation in this. The simplest way 
to do this would be to link up with existing public/private organisations to utilise 
existing expertise (e.g. business case analysis provided by organisations like 
German IHK, KfW, regional development organisations, etc.). It could also be 
considered founding a European special PCP group to support the public entities.  
 
The services could be co-funded by the Commission or national technology de-
velopment programmes, but should incorporate at least some degree of user fee 
in order to ensure commitment on the part of the users. Establishment of or 
linking with such networks of experts should be accompanied by an information 
effort, preferably in connection with publication of PCP guidelines or a similar 
effort to promote the knowledge of the PCP concept among potential procurers.  
 
Responsibility/initiative:  Commission and/or national authori-

ties 
Time horizon: 2-3 years 

 
 
5. Establish training courses/ “continuing professional development” 
for PCP 
In order to improve the knowledge of the PCP concept and the professional im-
plementation of technology procurement projects, it is recommended to prepare 
PCP training curricula and promote the establishment of national training cours-
es/continuing professional development schemes (e.g. “Master in public tech-
nology procurement”) for public procurement staff and other public servants in 
relevant positions. In order to maintain high standards of training and linking 
with related issues such as project management, the training should preferably 
be carried out by existing institutions (e.g. business schools) and professional 
bodies. 
 
Responsibility/initiative:  Information/awareness activities or 

incentives by Commission in co-
operation with national level, possible 
development of common curricula 

Time horizon: 3-4 years 

 
 
6. Rethink incentives and enabling factors for public procurers to en-
gage in truly innovative technology procurement  
Encouraging public authorities to engage in radically innovative technology pro-
curement requires a higher degree of incentives – financial, political, etc. How 
this can be done will depend on the different governance structures in Member 
States and will thus require more attention than can be provided within the re-
mits of this study. Examples of issues that need to be addressed include the 
separation of procurement activities and economic (e.g. regional) development 
teams in different offices or even at different levels of government. This does 
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not encourage the combination of addressing public needs and promoting inno-
vation through pro-active technology procurement.   
 
As regards enabling factors, a key issue is funding, and it may be considered 
promoting alternative ways of spending funds earmarked for business develop-
ment and/or research, by redirecting some R&D funds to PCP procurement, or 
by awarding financial incentives from R&D&I agencies to procurers to undertake 
PCP projects. It can also be envisaged that in cooperation with banks and/or 
insurance companies financial schemes can be setup to reduce the risk of pro-
ducers to procure radical innovation. Finally, political recognition of the impor-
tance of procurers to carry out PCP in areas of political priority is also needed. It 
is therefore recommended to initiate a debate with the Commission, Member 
States, research institutions and others on how such incentive structures could 
work in practice.  
 
Responsibility/initiative:  All levels 

Time horizon: 4-5 years 

 
 

6.2.2 Improving the PCP concept in practice  
 
7. Develop "PCP in practice" handbook for procurers 
This recommendation is closely linked – possibly a prerequisite - to the previous 
recommendations regarding the promotion of the knowledge and uptake of PCP.  
 
It is recommended that showcase projects are set up and funded at European 
(cross-border) level to demonstrate the potential contribution of PCP to the im-
provement of public service effectiveness and the innovation capacity of Europe 
in a few key areas of political priority for the public sector. Based on these ex-
periences and experiences of individual Member States it is recommended that a 
handbook on “PCP in practice” is developed to further elaborate on concrete 
implementation lessons learnt and demonstrate how success factors can be op-
timised, e.g. bundling of demand, IPR and financing issues, etc. The handbook 
should be based on real case examples and be sufficiently operational to assist 
individual public authorities in initiating public technology procurement projects. 
 
Responsibility/initiative:  Commission 

Time horizon: 2 years 

 
 
8. Link PCP to external funding (venture capital) schemes, primarily for 
the commercialisation phase 
With a view of attracting innovative companies, and in particular provide SMEs 
with the opportunity to compete on equal footing with larger firms in PCP pro-
jects, it is recommended that some SME specific measures are considered to be 
combined with PCP.  
 
Innovation, especially radical innovation, usually requires high company invest-
ment in the commercialisation phase. Therefore it is recommended that PCP is 
"linked" to a venture capital-type scheme to help SMEs finance the commerciali-
sation of new products or services developed in PCP projects. The "link" could be 
realised by having a venture capitalist in the expert evaluation team for the PCP 
procurement, and by recommending SMEs in PCP projects to submit an applica-
tion to existing VC funds in their field, or possibly even setting up new 50% 
government – 50% private financed VC funds in areas addressed by strategic 
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PCP projects where there is a lack of VC resources. A new “PCP Venture Capital 
Fund” could be set up at European level, or close links developed with existing 
public and/or private funds.  
 
Large companies may not only possess larger resources than SMEs for the 
commercialisation phase but also during the R&D phase, e.g. for protecting in-
tellectual property. Therefore it is recommended that member states that have 
implemented the new R&D&I state aid measures for intellectual property rights 
support to SMEs, inform SMEs that participate in PCP projects of the opportuni-
ties to apply for such funding.  
 
Responsibility/initiative:  Commission 

Time horizon: 2-3 years 
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Annex I: Methodology  

6.3 Overall approach 
 
The overall approach to methodology in the present report has been a qualita-
tive approach based on case studies. The approach corresponds with the Terms 
of Reference (ToR) and has moreover been chosen, as the PCP concept in a Eu-
ropean context is highly tangible and therefore a qualitative approach was 
needed in order to thoroughly understand how the mechanisms in PCP contrib-
ute to make the procurement process more innovative.  
 
A database of innovative public technology procurement cases was originally 
required in ToR. However, as the focus and scope of the present project has 
changed since ToR was written, and it was agreed with the Commission that 
focus should be on PCP cases, a database became superfluous as no clear-cut 
PCP cases could be identified. 
 
The focus has since shifted back to increase the focus on innovative public tech-
nology procurement cases along with cases with PCP elements in them in order 
to expose how innovation is promoted in public procurement in Europe as thor-
oughly as possible. 
 
6.4 Data collection 
 
Data collection has mainly been through case studies. However, prior to identi-
fying and carrying out the case studies, data has been collected through scien-
tific literature, internet research, and the TED database. As previously noted, 
the PCP concept is a fairly unexploited term in the general scientific literature, 
and it has therefore been necessary to put great value in the case studies. 
 
6.5 Identification and selection of cases 
 
The case studies have been identified and selected by taking departure point in 
identifying best practise examples of PCP in Europe and the US. The process 
however revealed that no full-fledged PCP cases could be identified. Hence, the 
case studies presented in this report are not necessarily best practice examples 
of PCP (as these could not be identified). Rather, the cases were selected for 
their potential to illustrate elements of relevance for PCP, such as multiple sup-
pliers or risk sharing (the case selection criteria are further discussed in section 
6.5.3). 
 
The identification and selection of cases has been undertaken with departure 
point in steps three and four of the ToR, being: 
 
Step three, which involves desk, research of available cases through scientific 
literature, internet research, and the TED database. 
 
Step four, which involves identification of best practice cases via a survey 
among 25 Member States71. 
 
While not exactly narrowing or changing the scope of the study, the focus on 
the pre-commercial procurement aspect meant that a large part of the search 
for relevant case studies focused very specifically on finding examples of pre-
commercial procurement. However, as the concept is new and legally based on 
                                               
71 Ramboll Management, 2005: Opportunities for Public Procurement in the ICT sector in Europe, 
Part B: Technical proposal, page 10 
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a little known – and somewhat obscure – paragraph in the new procurement 
Directive from 2004, finding cases matching the characteristics proved to be 
challenging. Moreover, PCP is registered centrally, neither in Member States nor 
at EU level. The identification of relevant PCP cases has hence been based on 
different publicly available sources of information. Moreover, as previously men-
tioned, finding clear-cut PCP cases has not been possible and instead, the re-
search has evolved around identifying cases where elements of PCP could be 
found and thus discussed in a European context.  
 
6.5.1 Sources of information 
 
The following sources of information have been used to identify relevant cases72: 
 

a) Scientific literature 
b) Online references 
c) Tenders registered in the TED database  
d) Survey among the 25 Member States 

 
In the following, the experienced challenges in identifying relevant cases 
through the above mentioned sources of information are briefly discussed. 
 
Ad a) and b) 
As mentioned, research has shown that PCP is a fairly unexploited term in litera-
ture. Existing literature analysing procurement of products and services often 
focuses on public technology procurement, which is associated with procure-
ment of commercial products under the public procurement rules outlined in the 
procurement directives of the European Union. Research and explorative tele-
phone interviews revealed that procurers and suppliers in Europe are largely 
unfamiliar with the PCP concept and thus the exemptions from the WTO GPA 
and the procurement directive. Procurement is conducted under the procure-
ment directives and R&D, feasibility studies and the like are typically carried out 
in the procurer’s network without assistance of potential suppliers. 
 
The research has been extended to include military cases from the US, but with 
a civilian application. However, as the analysis shall later show, the framework 
conditions differ greatly in the US compared to Europe. Inspiration can be found 
in the US but due to the framework conditions lessons from the US cannot be 
transferred directly to the European context.  
 
Ad c) 
The report on pre-commercial procurement of innovation estimates, based on 
CPV code 73 of the TED, that the EU wide tendered R&D procurement market 
has a value of €2,5Bn73. A review of a sample of 50 tender notices and publica-
tions from 2006 within CPV code 73 (Research and development services) has 
been conducted by Ramboll Management in May 2006. The review shows that a 
number of the tenders registered under CPV code 73 are commercial consul-
tancy services. It is not clear from the notices and publications if any of the 50 
tenders qualify as pre-commercial procurement of innovation as defined previ-
ously in this report.  
 
Ad d) 

                                               
72 Ramboll Management, 2005: Opportunities for Public Procurement in the ICT sector in Eu-
rope, Part B: Technical proposal, section 4.4, 4.5 and 4.6, page 28f 
73 National IST Research Directors Forum Working Group on Public Procurement in Support of 
ICT Research and Innovation, 2006: Pre-commercial Procurement of Innovation – the missing 
link in the European Innovation Cycle. March 2006, page 10 
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The Institute for Prospective Technological Studies (IPTS) has carried out inter-
views with procurement experts from eight Member States with regards to pub-
lic procurement practices in support of ICT Research and Innovation74. Through 
these interviews, five examples of innovative procurement was identified, all of 
them in the field of e-government75. We have extended this survey to include all 
25 Member States. We have identified and contacted at least one expert from 
each member state by e-mail and telephone. The response from the member 
states has mainly been negative in terms of identification of potential PCP case 
studies. This confirms the difficulty and unawareness of the concept PCP among 
EU Member States. However, EU Member States like the United Kingdom and 
the Netherlands have initiated specific programmes like the Forward Commit-
ment Procurement Programme (FCPP)76, SBRI and SBIR to facilitate and pro-
mote innovative products and services. The results of these programmes, espe-
cially the FCPP, is yet to be exploited, but seems promising in terms of identifi-
cation of potential case studies (For a list of contacts see Annex 3).  
 
Throughout the project it has been a challenge to identify persons with a good 
knowledge of PCP cases. In addition, it has been a challenge to identify experts 
with knowledge on the applied processes of the investigated case studies and 
the macro economic impact of the case studies. Moreover, respondents involved 
in procurement are generally not familiar with the term PCP which further com-
plicates the identification of relevant PCP case studies.   
 
 
6.5.2 Methodology for the identification of case studies 
 
Given the challenges with identifying case studies, the following provides some 
comments to the agreed methodology for the identification of case studies.  
 
The following points outline the case study identification and validation process: 
 

                                               
74 National IST Research Directors Forum Working Group on Public Procurement in Support of ICT 
Research and Innovation, 2006: Pre-commercial Procurement of Innovation – the missing link in the 
European Innovation Cycle. March 2006. Page 11 
75 National IST Research Directors Forum Working Group on Public Procurement in Support of ICT 
Research and Innovation, 2006: Pre-commercial Procurement of Innovation – the missing link in the 
European Innovation Cycle. March 2006. Page 11 
76 Forward Commitment procurement has been identified by the Environmental Innovations Advisory 
Group (EIAG is an industry led advisory group to the UK Government) as having the potential to drive 
environmental innovation, help innovations reach the market and deliver much needed solutions to 
pressing environmental problems. 
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Figure 0.1: Methodology for case study identification, validation and selection 
No. Activities Approach 

1. 
Identification of potential case stud-
ies  

Desk research 

2. 
Analysis of size of procurement 
contract 

Desk research/  
Selected exploratory telephone-
based interviews 

3. 
Analysis of PCP content and type of 
product/process innovation 

Desk research/  
Selected exploratory telephone-
based interviews 

4. 
Comparison of identified case stud-
ies with desired geographical-/ sec-
tor scope 

Desk research 

 
Approach to the identification 
Focus was on identification of large government projects in the relevant field 
(e.g. e-government, transportation, healthcare, education, energy or media), 
and then at the same time or afterwards looking into the specific process under 
which the product/service was developed and procured.  
 
Looking for cases outside the ICT sectors 
The scope of the study, and thereby also the identification of cases, was ex-
panded to include not only the ICT sector, but also the IS sectors, consisting of 
both the ICT producing sectors and the ICT intensive sectors, in order to identify 
the best pre-commercial procurement of innovation cases.  
 
Cases in the US, South Korea and the private sector 
Good cases on pre-commercial procurement of innovation will be identified in 
the US and South Korea. If necessary, we will expand the scope to include more 
cases in these two countries and less in the European Union.  
 
 
Following the initial screening of potential cases, the actual selection of cases 
was based on a number of case selection criteria which are presented in the 
following section. They represent the key aspects of the PCP concept. 
  

6.5.3 Case selection criteria 
 
In the search for and screening of potential cases, a check-list of case selection 
criteria was used. Firstly, a few overall “killer criteria” which were required to be 
present were applied: 
 

• Procurement (i.e. the acquisition of goods or services at the best possi-
ble total cost of ownership) took place (i.e. not research grants, seed 
capital etc.) 

• That the case was not too old (not more than 15-20 years, preferably 
younger) 

• The case should be far enough in the innovation process to yield learn-
ing point of the innovation process  

 
Secondly, for a case to be interesting for this study it needed to include at least 
2 or 3 – and preferably more - of the following elements: 

• Project based on public need; post-project market potential for the in-
novation/product regarded as limited  

• Functional or performance-based specifications applied instead of 
technical specifications in the tender material 
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• “Technical dialogue” or similar interaction between procurer and po-
tential supplier(s) has been applied 

• Flexible contracts (a.k.a. imperfect contracts) have been used. This 
would imply that negotiation on ToR (or alike) has been carried out dur-
ing the execution of the project 

• Process and/or service innovation where the public procurer needs 
assistance in optimising public service etc. 

• Geographically split R&D between European and non-European R&D 
facilities (e.g. Europe/US). Co-location of R&D is an issue of interest 
when setting up PCP projects 

• Pre-commercial volume production with field testing  

• Risk sharing between supplier and procurer 

• Transfer of IPR between supplier and procurer 

• Bundling of demand - several procurers bundle their orders to estab-
lish “critical mass” to justify development costs 

• R&D from SMEs; involvement of SMEs is not in itself a characteristic of 
PCP but is an essential part of EU innovation and industrial policy 

• The creation of lead markets for the products/services developed 
 

6.5.4 In-depth case screening 
 
The initial case database based primarily on desk research turned out not to 
provide sufficient data to determine whether a project was relevant for the 
study or not, since the type of information required (the selection criteria) is 
rarely publicly available on the internet, in published reports etc. Thus, it was 
necessary to go beyond the desk research-based screening and establish a di-
rect contact to each potential case study project in order to establish the pro-
ject’s eligibility.  
 
As a rule, the procurer was approached first and the procurer’s permission was 
solicited to contact the supplier. Only in exceptional cases was the supplier ap-
proached first. Since the subject is rather complex and the PCP concept not 
commonly known, first contacts were made by e-mail, explaining what the study 
team was looking for. Depending on the answer (if any), the contact would then 
be developed via e-mail and telephone, with one or more explorative telephone 
interview(s) as the first milestone. Only then could it be determined whether the 
project could become a case study.  
 
This screening process has taken several months, with a large number of pro-
jects and contacts involved. Close to 60 projects were included in the screening 
process.  
 
Most of the potential cases of interest were discarded on the basis of the screen-
ing; either because the project was assessed as having little or no PCP rele-
vance - usually because no procurement has taken place - or because the per-
son(s) responsible for the project in question could or would not participate.  
 
As already mentioned, no fully-fledged PCP cases were identified; procurement 
takes place within the procurement directives. Thus, cases were selected for 
their potential to illustrate elements of relevance for PCP, such as multiple sup-
pliers or risk sharing (cf. the case selection criteria above).  
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6.5.5 Clustering of cases 
 
At the first review meeting, the possibility to cluster cases with similar charac-
teristics (e.g. smartcard projects) was discussed, and this possibility has been 
pursued in the screening process. However, with the limited number of relevant 
cases emerging from the exercise, clustering possibilities were limited and have 
thus not been pursued.  
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Annex II: Programme approaches: US SBIR and oth-
ers 

Increased competitiveness among small and medium-sized enterprises (SMEs) 
is a key focus point for many countries currently. One of the main sources for 
increased competitiveness is increased innovative capabilities and especially 
SMEs may struggle with the increased pressure to be innovative. Research and 
development is often costly in terms of capital and highly skilled labour and 
public support programs for SMEs have increasingly been used by nations to 
work with this.  
 
The American Small Business Innovation Research (SBIR) program and its Eu-
ropean counterparts are one way for the public to support innovation among 
SMEs through R&D grants and public procurement. Another approach to public 
support for increased SME innovation capabilities is the (more specialised) 
agency approach represented in this report by the EUROCONTROL case.  
 
This chapter serves to present the status and lessons learned by some of the 
dominate SME support programmes. In addition this chapter aims at projecting 
these lessons learned into a discussion on possible pan-European support pro-
grammes for SMEs. 
 
 

6.6 US Small Business Innovation Research programme 
The United States Small Business Innovation Research programme (SBIR) was 
established in 1982. Each year it makes about 4.000 awards to SMEs, totalling 
over USD 2 Billion in value. SBIR awards take the form of procurement con-
tracts or grants for the development of technologies that US federal government 
agencies see future perspective in both in the public and private sector. It is 
anticipated that this R&D support the aim is that this will lead on to mainstream 
development contracts, procurement by the agency of developed products or 
some other form of commercialisation. Of the 12.000 companies that have re-
ceived SBIR grants since 1983, about 10.000 are still in business77. 
 
SBIR awards are designed to provide 100% of the funding needed for a project, 
plus a small profit element for the business undertaking it. Whilst the ‘norm’ is 
USD 850.000 for each project, the size of awards can be substantially larger. 
Small businesses can win and run multiple projects in parallel. The majority of 
award winners are businesses with less than 25 employees.  
 
Small businesses must meet certain eligibility criteria to participate in the SBIR 
program.  

• American-owned and independently operated  
• For-profit  
• Principal researcher employed by business  
• Company size limited to 500 employees  
 

The US legislation underpinning the SBIR programme requires that agencies 
involved in the SBIR program distribute 2.5% of external R&D budgets through 
this means. Eleven US federal departments and agencies are required by SBIR 
to reserve a portion of their R&D funds for awards to small businesses. These 
agencies are part of the US SBIR programme: 
 

                                               
77 Interview with Mrs. Jo Ann Goodnight, NIH SBIR/STTR Program Coordinator, National 
Institute of Health 
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• Department of Agriculture  
• Department of Commerce  
• Department of Defence  
• Department of Education 
• Department of Energy 
• Department of Health and Human Services  
• Department of Homeland Security  
• Department of Transportation  
• Environmental Protection Agency  
• National Aeronautics and Space Administration  
• National Science Foundation  

 
Each participating department or agency publishes a list of topics under which 
business can apply for SBIR grants. Following submission of proposals, the de-
partments or agencies make SBIR grant awards based on small business qualifi-
cation, degree of innovation, technical merit, and future market potential.  
 
Each agency or department has a list of international third-party experts that 
can be called upon to assess incoming proposals on the publicised topics of in-
terest. These experts give written recommendations to the agencies on which 
proposals the agency should support with an SBIR grant. 
 
Small businesses that receive and SBIR grant automatically enrol in a three 
phase development process: 
 

• Phase I is the start-up phase. Awards of up to USD 100.000 for ap-
proximately 6 months supported exploration of the technical merit or 
feasibility of an idea or technology.  

• Phase II awards of up to USD 750,000, up to 2 years, expanding Phase 
I results. During this time, the R&D work is performed and the devel-
oper evaluates commercialization potential. Only Phase I award winners 
is considered for Phase II.  

• Phase III is the period during which Phase II innovation moves from the 
laboratory into the marketplace. No SBIR funds support this phase. The 
small business must find funding in the private sector or other non-SBIR 
federal agency funding. Procurement by a public institution is also a 
possibility.  

 
Key features of the US SBIR process: 
 

• Regular solicitations at fixed dates during the year 
• Awards directed at the best submissions from across the US; no state or 

regional quotas 
• Transparency in terms of topics, awards winners and amounts 
• Standard contracts; companies own the intellectual property developed 
• Clear linkage to agency R&D interests and priorities; strong focus on 

commercialisation 
• Prime contractors are encouraged to take up SBIR developed products. 

 
The US Small Business Administration (SBA) acts as the coordinating agency for 
the SBIR program. It directs the 11 agencies' implementation of SBIR, reviews 
their progress, and reports annually to the US Congress on its operation. SBA is 
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also the information link to SBIR. SBA collects solicitation information from all 
participating agencies and publishes it quarterly78 79 80.  
 
The SBIR programme promotes a phase structure where individual contracts are 
assigned to each phase. Procurement may take place in phase 3 which may in a 
few instances make projects comparable to PCP (if the procuring institution is 
the same one that financed the research phases) - but in most instances this 
must be considered procurement of an already existing product (developed in 
phase 1 and 2).  
 
In addition the SBIR program only funds the R&D stages meaning that funds for 
commercialization must be obtained in the private sector or other non-SBIR 
federal agency funding.  
 
In conclusion, the SBIR programme incorporates interesting elements of which 
the PCP frame work may draw some lessons learned. The SBIR programme 
however is put in place for a different purpose than PCP.  
 
One of the main pillars in the US SBIR concept is to secure a low-risk environ-
ment for SMEs to develop and verify ideas and technologies. Two cases were 
analysed where the project was implemented as a grant, not procurement: the 
Symantec and Snap-fit case. These US SBIR cases exhibit substantial impacts 
on the involved companies and their markets. However, these impacts cannot 
be generalised, since these project cases were chosen exactly because they 
were successful. Thus, they serve to illustrate the kind of impacts that can be 
achieved from a targeted SME research programme; they are not necessarily 
representative of the entire programme.  
 
 
Symantec case 
 
Radical innovation 
The Symantec case is an example of radical innovation. Symantec, now a major 
international software company, is a spin-off from the NSF SBIR programme. 
Funded by SBIR, Symantec developed the very first natural language under-
standing (English) for microcomputers in 1979. The project initially involved a 
group of Stanford University Researchers led by Dr. Gary Hendrix. The outcome 
of this project was the Q&A software, which was regarded as a true break-
through in software. 

The Symantec case benefited greatly from the risk tolerance which is part of the 
framework conditions in SBIR. The SBIR grant was not linked to public procure-
ment; the commercialization breakthrough came after the company published 
an article about Q&A in a trade journal, which resulted in thousands of orders. It 
was of significant importance that SBIR provided extremely high-risk start-up 
capital for the complex idea of Q&A to be developed. SBIR provided the early 
financing, and profits from the commercialization of Q&A enabled Symantec to 
pursue rapid growth and recruiting, growing from a small, four-person start-up 
to a large, diversified software firm.  

 
The growth of Symantec – the company 

                                               
78 Secrets of the worlds largest seed capital fund, Cambridge Centre for Business Research 
79 Description of the Small Business Innovation Research Program (SBIR), United States 
Small Business Administration, www.sba.gov 
80 Interview with National coordinator Dr. G. Cleland, United States Department of Agricul-
ture 
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In 1982, the company Symantec was founded by Dr. Gary Hendrix, the leader 
of the Stanford University Researcher which developed the natural language 
understanding programme under the NSF SBIR. The establishment of Symantec 
was based on the commercialisation of the Q&A software. Q&A’s significant sales 
and earnings allowed Symantec to rapidly expand and diversify through acquisi-
tions. 
 
According to the founder of Symantec the NSF SBIR project was vital for the 
development and commercialisation of the Q&A technology by providing intellec-
tual and commercial interest that worked as a catalyst. Furthermore, it was of 
significant importance that SBIR provided extremely high risk start-up capital 
for the complex idea of Q&A to be developed. 
 
Symantec quickly went after top quality technical and marketing staff and ven-
ture capital, and ultimately 19 acquisitions. “SBIR provided the extremely high 
risk, startup financing for a very complex idea that had many exciting, potential 
applications and great economic leverage, if successful.” It provided the early 
financing and profits from Q&A for Symantec to pursue rapid growth and re-
cruiting, as Symantec later managed to attract 12 scientists and engineers from 
academia s well as skilled marketing people and $3.5 million of venture capital 
from Kleiner, Perkins. 
 
The profits from Q&A sales supported the company's early development and 
Symantec grew from a small, four-person start-up to a large, diversified soft-
ware firm. Symantec's initial success with Q&A led to an initial public offering of 
$10.5 million that was followed by 19 acquisitions. 

 

Snap-fit case 
 
The “Snap-Fit” composite connections, developed and patented by Ebert 
Composites Corporation is an example of commercialisation of a technology 
developed for the U.S. armed forces under the SBIR programme. The Snap-
Fit technology allows for rapid assembly and improved mechanical integrity 
of large, load-bearing composite structures. These connections do not rely 
on secondary bonding or fasteners; instead, fibre architecture, combined 
with low-cost machining, produces joint connections with mechanical 
strength. 
 
In the US Snap-Fit case, the development of the Snap-Fit technology rested 
on the three-phase model of the US SBIR Program. The first phase focussing 
on proof of concept and the second more R&D-oriented phase makes for 
interim project reviews and the ability to halt the project after phase one if 
the technology does not show clear signs of viability (Go/no-go decisions). 
The outcome of the Snap-Fit R&D project is not seen by the supplier as be-
ing directly related to the phase structure of the SBIR program but the abil-
ity to finance proof of concept work (phase 1) is highlighted as one of the 
strengths of the program. This way companies may test more or less hypo-
thetical ideas without putting it through costly R&D development.  
 
In the Snap-Fit case, procurement was not directly part of the SBIR funding, 
but the SBIR project was instrumental in securing the US Navy as the first 
customer. The technology has later been integrated in commercially success-
ful ‘civilian’ products based on licensing of the technology. The company ar-
gued that they would not have been able to get acceptance from sharehold-
ers etc. for a technology validation project, and without the SBIR bringing 
forward a risk-minimum platform for R&D development the Snap-Fit tech-
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nology would not have been as developed as is the case today. Risk sharing 
takes place in the SBIR programme through the IPR agreement with the 
companies. Companies are given non-exclusive IPR ownership rights on their 
developments in return for license free use and the right to license to third 
party suppliers for the government.  
 
The development of the Snap-Fit technology is viewed by the developing 
company, Ebert Composites Corporation, as a great civilian commercial suc-
cess even though the financing came from the armed forces. The civilian 
market proved more ready for the Snap-Fit technology than the defence 
market and Ebert sees the SBIR grant as essential for the civilian success of 
the technology. The development of the Snap-Fit technology has impacted 
both the US Navy as SBIR granting organisation as well as the commercial 
market. Through the SBIR program, the US Navy received highly relevant 
information on new composite materials with better properties than existing 
materials currently used in ships and ground installations. Different defence-
related products are now being developed based on the Snap-Fit technology 
and these products are expected to improve performance and durability of 
many different defence applications from ship hatches to infantry river-
crossing materiel. The civil commercial market has gained from the devel-
opment of the Snap-Fit technology as well; especially the transmis-
sion/communications towers market has been impacted by Snap-Fit. Several 
new transmission/communications towers have been brought to the market 
with better performance, less weight and less negative production impact in 
terms of emissions. Ebert does not manufacture the products themselves, 
but have generated revenue from license fees of 5.25 million USD since the 
technology was developed in the 1990s. 
 
Learning Points: 

• As argued by Ebert Composites Corporation the company would not 
have been able to develop the Snap-Fit technology without external 
financing. Hence, 100% public funding is a necessity due to SME cost 
of capital 

• The commercial success of the technology rests upon the fact that 
Ebert Composites Corporation owns all proprietary rights to product, 
services and documentations developed under the SBIR grant. This 
puts Ebert Composites Corporation in a position to commercially ex-
ploit the technology with a joint venture partner fast and efficiently. 

 
 

6.7 The European attempts 
 

6.7.1 Dutch Small Business Innovation Research programme 
In November 2004, the Dutch Ministry of Economic Affairs launched a pilot for 
contracting out innovative R&D to SMEs, following the approach of the US Small 
Business Innovation Research Programme (SBIR). On a governmental level the 
main motivation for starting an SBIR initiative in the Netherlands was the identi-
fied innovation gap between the US and Europe. It was anticipated that the 
SBIR initiative could help close this gap, as SMEs often can bring unique innova-
tive solutions to improve the quality and efficiency of public services, and in 
addition support the innovative capabilities of Dutch SMEs through innovative 
procurement. On a department level the main drivers for developing an SBIR 
initiative was the wish to directly stimulate innovation among SMEs81. Much like 
in the US, some departments implement SBIR as procurements (specific prob-

                                               
81 Interview with Mrs. Nelleke E. Corbett, Directorate-General for Enterprise and Innova-
tion, Dutch Ministry of Economic Affairs, 27 April 2007 
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lem critical to the mission of the department to be addressed), others as grants 
(general area of interest published in which companies can make project pro-
posals themselves). 
 
The objective of the Dutch SBIR pilot was to assess how the American SBIR 
programme could be implemented in the Netherlands in an effective way. The 
technology field of electro magnetic power technology was selected as a testing 
ground for the first SBIR pilot. In this field the government had already funded 
strategic basic research at universities via the Innovation-Oriented Research 
Programme (IOP) instrument. After the first tender 17 proposals were received 
from which four were selected to do feasibility studies in December 2004. Sub-
sequently, after half a year, two of the four SMEs received a contract for the 
second phase (development/prototyping).  
 
One of the main differences between the Dutch and American SBIR initiative is 
to be found in the number of topics addressed by SBIR projects along with the 
way these topics are generated. In contrast to the US SBIR initiative the Dutch 
SBIR initiative addresses a fairly limited number of topics (only a limited num-
ber of Dutch government departments are participating so far). In addition the 
topics of the Dutch SBIR are developed based on specific public /societal needs 
of the government departments involved.  
 
Currently 4 departments are involved of which 2 are defence related. Other de-
partments have also been invited to participate in the SBIR initiatives but have 
so far been reluctant to participate due to the perceived increased risk of pro-
curing from SMEs. As of summer 2007, 20 bids have been received of which 4 
phase 1 projects and 2 phase 2 projects have been granted. The number of bids 
received was higher that originally expected.  
 
Legally, the same R&D exemption from the public procurement Directives as for 
PCP is used. The Dutch SBIR programme is open to all types of companies, not 
only SMEs, but the programme is heavily promoted to SMEs and their branch 
organisations. The project scope and contract values are also kept at levels that 
are well manageable for SMEs. The Dutch SBIR programme is also linked to a 
Venture Capital programme for phase 3 like in the US. 
 
As in PCP, all IPR ownership rights are located at the SBIR grantee but royalty 
free use as well as the right to require licensing to third party suppliers is re-
quested by the granting organisation.  
 
The SBIR initiative is expected to become a nation-wide initiative with an in-
creased number of participating departments and companies.  
 
The main learning points form the initiative so far has been: 

• The SBIR setup in general is a success and the value of the initiative is 
steadily increasing 

• The initiative brings positive publicity for the companies involved 
• In order to make the process learner terms must be kept short and flex-

ible.  
 
The experiences of the Dutch SBIR programme brings with it relevant insights 
with regards to the practical application of PCP-like characteristics. For example, 
there has been no issue with companies experiencing the effects of the risk-
benefit sharing arrangements as unbalanced because the IPR conditions were 
very clearly outlined from the beginning in tender documents. As the initiative is 
still so recent no definitive conclusions can be drawn from it yet, but the (par-
tial) outcomes of the first SBIR pilot projects are promising. 
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With respect to the combined use of public procurement and innovation subsidy 
instruments, the Dutch Ministry of Economics82 also started a test to award an 
innovation premium to government departments starting public procurements of 
innovative high-tech products. Another route under investigation is newly de-
signed financial schemes in cooperation with banks or insurance companies to 
reduce the risk for procurers to procure high risk R&D.  
 
 

6.7.2 British Small Business Research Initiative 
The Small Business Research Initiative, launched in 2001, is a UK government 
programme designed to stimulate Government procurement of radically inno-
vative R&D from small companies and to give small companies the opportunity 
to demonstrate that they are able to develop high quality innovative solutions 
in response to strategic Government needs. The SBRI launched in 2001 at-
tempted to make R&D programmes of Government Departments and the Re-
search Councils more accessible to smaller businesses. In 2005 a target was 
set for the Government Departments involved to contract at least 2.5% of their 
R&D requirements from smaller businesses83. 
 
The research councils, although not government departments, are supporting a 
specific Small Business Research (SBR) scheme that recognises the specific na-
ture of Research Council funding. The Research Councils will move to meet the 
same 2.5% R&D targets over time giving the total target of GBP 50 million 
worth of government research to be bought from smaller companies. The Small 
Business Service is coordinating the Small Business Research Initiative on behalf 
of the Government Departments. 
 
The SBRI aims to provide opportunities both to existing small companies whose 
businesses are based upon providing R&D - by increasing the size of the mar-
ket, as well as to other smaller businesses to increase their R&D capabilities and 
capacity - to exploit the new market opportunities, and to create opportunities 
for starting new technology-based or knowledge-based businesses. The aim is 
to increase the number of high-tech companies and especially SMEs.  
 
The initiative is open to all businesses. However it is particularly beneficial to 
SMEs. An SME is classed as a business that: 
 

• Has fewer than 250 employees; and 
• Either an annual turnover not exceeding about GBR 34 Million (about 

EUR 50 Million) or a balance sheet total not exceeding about GBR 29 
Million (EUR 43 Million); and 

• When determining whether thresholds are reached, it is necessary to 
take into account the same data i.e. number of employees, annual turn-
over, (balance sheet total) of 'partner' and 'linked' enterprises. 

 
Charities, university spin-offs, individuals and groups are eligible to participate if 
they fulfil the above criteria. 
 
SBRI are currently also discussing the concept of ‘imaginative procurement’ 
(modern procurement methods like e-procurement). The next phase of SBRI will 
be SBRI+, with the aim of achieving the idea mentioned above84.    

                                               
82 http://www.technopartner.nl 
83 Interview with Senior research associate Mr. David Cornell, Cambridge Centre for Busi-

ness Research 
84 Interview with Mr Andrew Miller, U.K. Small Business Service, October 20, 2006 
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The 2006/2007 baseline SBRI R&D budget for the 12 participating departments 
totalled GBR 429 Million (about EUR 500 Million). 

A few years after the start of the UK SBRI it became clear that the programme 
was not as successful as hoped for. A number of reasons for this were brought 
forward by analysts85: 
 

• The programme was run on a voluntary basis unlike in the US, UK gov-
ernment departments were not obliged to participate nor to devote a 
predefined set of their budget to SBIR procurements  

• The risk-management strategy could be challenged. Unlike in US SBIR, 
the UK SBRI programme required the SME to have other sources of risk 
funding available beforehand without setting clear rules on IPR sharing 
etc. 

• The UK SBRI did not finance SBIR phase 3 (R&D phase between proto-
typing and commercial development, involving further R&D up to first 
non-commercial volume batch of pre-products validated in real-life field 
tests). 

 
The UK SBRI initiative subsequently underwent a national review86. The October 
2007 report confirmed that the UK SBRI had not been so successful and pro-
posed a number of changes, which were accepted for implementation by the 
Treasury87. 

• Because of the voluntary character of the scheme, before the review 
most of the contracts advertised had been concerned with the devel-
opment of policy, rather than the technological development which, 
work the scheme was intended to promote. Since the review a Technol-
ogy Strategy Board is created in charge of collecting twice a year pro-
ject topics from government departments. The board will publish the 
calls on fixed dates and assess the proposals jointly with the depart-
ments. Topics for SBIR projects will now exclude the humanities, social 
sciences and consultancy, for which the scheme was never intended. 

• From now on SBRI awards must take the form of procurement con-
tracts, not equity loans or grants; this will ensure that departmental 
objectives are identified more clearly and met more effectively, and will 
enable the award of an SBIR contract to act as a “seal of approval”, re-
assuring future investors (such as venture capitalists) and customers of 
the firm’s value. 

• With regards to the risk-management strategy it was decided after the 
review that SMEs will retain the IPRs associated with any new technol-
ogy to boost incentives to bid for contracts. To minimise risk, the con-
tracts will also follow a phased structure, still only limited to Phase I 
and II (no provisions for Phase III). 

• The report also revealed that investment in R&D by UK utilities (such as 
water, electricity and gas companies) is disproportionately low com-
pared to turnover and encouraged UK utilities to also start applying 
SBRI, 

                                               
85 Exploiting the UK science and technology base: how to fill the gaping hole in UK gov-
ernment policy', Dec 2004, David 
Connell, CEO TTP Venture Managers. 
86 "The race to the top: A review of government's science and innovation policies", Lord 
Sainsbury of Turville, October 2007 
87 http://www.hm-
treasury.gov.uk/independent_reviews/sainsbury_review/sainsbury_index.cfm 
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Targets for the new scheme will start again from 1.5 per cent, rising over three 
years to 2.5 per cent. 

It is still too early to analyse the success and impact of new SBRI projects initi-
ated after the review of the programme. 

 
6.8 The Agency Approach: EUROCONTROL 

 
The objective of including this programme in the present report is that it has 
been used as a way of fostering innovation in the public sector. Compared with 
the other programmes that has been reviewed this programme is atypical as no 
market is readily present and no real procurement has taken place – only pro-
curements of ideas. However, the programme sets up a highly innovative envi-
ronment and attracts numerous innovative ideas. Hence, the programme has 
been included in order to assess if any learning points derived from the CARE 
INO programme could be beneficial to the PCP concept. 

The CARE INO Programme is founded in the Air Traffic Control Project in EURO-
CONTROL.  

EUROCONTROL (The European Organisation for the Safety of Air Navigation) is 
a civil and military organisation which currently numbers 37 Member States, and 
has as its primary objective the development of a seamless, pan-European Air 
Traffic Management (ATM) system. EUROCONTROL is an international public 
body. EUROCONTROL hosts at its Experimental Centre (“EEC”), a research pro-
gramme which focuses on innovative research applied to Air Traffic Manage-
ment: the innovative research area (“EEC INO RA”). The EEC INO RA working 
plan is among others concerned with Co-ordinated Air Traffic Management re-
search supporting the CARE INO programme. The CARE INO Programme is the 
centre of the present programme case. 

The Air Traffic Control Project, which is an ongoing project carried out by 
EUROCONTROL. At present, there are around 75 Air Traffic Control Centres in 
Europe. EUROCONTROL operates one of them in Northern Europe (Maastricht) 
and is developing another one in Central Europe. The Air Traffic Control Centre 
in the Netherlands (Maastricht) has been in operation since 1972. 

The CARE INO Programme concentrates on co-operative work aimed at Inno-
vation in ATM Research. CARE stands for Co-operative Actions of R&D in EU-
ROCONTROL. 
 
CARE has been set-up by the EUROCONTROL Agency to define co-operative ac-
tions which address R&D issues of high priority making use of the fact that co-
operation has value in fostering motivation and exchange of ideas, bringing to-
gether different approaches, cultures, competencies, forging common views and 
solutions. 
 
The procurement and development process is governed by the main principle of 
competition aimed at achieving the best value for money for the EUROCONTROL 
Organisation and for its Member States. It should here be noted that EUROCON-
TROL is an international organisation, which is not part of the European Com-
mission and thus has its own procurement rules. 
 
The main learning points from this programme with respect to the PCP concept 
are: 
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• The CARE INO programme has the ability to attract highly innovative 
ideas by using the combination of functional specifications and a highly 
skilled procurer with knowledge of the ‘market’, so that the procurer can 
function as a sparring partner throughout the procurement process. In 
order to ensure the relevance of the project, the specialist knowledge is 
crucial when the specifications are as highly functional as is the case 
here. 

• The functional specifications and the lack of recommendations (other 
than the project has to be radically innovative) has created a need for 
reviews along the process in order to ensure that the projects stay use-
ful for the procurer. In a PCP perspective, if the project should be highly 
innovative it could be useful to include reviews in order to ensure the 
right direction of the project. However, if the project is discarded after 
the review it either requires that two or more suppliers are working si-
multaneously on the project, or that the procurer is risk-minded enough 
to accept that the project can be cancelled without the possibility of con-
tinuing it. 

 

• All projects under the CARE INO programme are financed by the pro-
curer, which gives the supplier an incentive to participate in a highly in-
novative project with limited risk if the project turns out not to be mar-
ketable. The risk-mindedness of the procurer seems to be decisive for 
the companies’ willingness to participate in the study and thereby to be 
part of such an innovative project. 

 
Procuring institution 
 
EUROCONTROL is the European Organisation for the Safety of Air Navigation. 
This civil and military organisation which currently numbers 37 Member States 
has as its primary objective the development of a seamless, pan-European Air 
Traffic Management (ATM) system. The achievement of this objective is a key 
element to the present and future challenges facing the aviation community, 
which are to cope with the forecast growth in air traffic, while maintaining a 
high level of safety, reducing costs, and respecting the environment. 
 
EUROCONTROL develops, coordinates and plans for implementation of short-, 
medium- and long-term pan-European air traffic management strategies and 
their associated action plans in a collective effort involving national authorities, 
air navigation service providers, civil and military airspace users, airports, in-
dustry, professional organisations and relevant European institutions. 
 
EUROCONTROL's core activities span the entire range of gate-to-gate air navi-
gation service operations - from strategic and tactical flow management to con-
troller training; from regional control of airspace to development of leading-
edge, safety-proofed technologies and procedures, and the collection of air nav-
igation charges. EUROCONTROL employs some 2,500 people from its 37 Mem-
ber States of which 2,100 are permanent staff and 400 are consultants on a 
fixed contract. 
 
Description of the CARE INO Programme 
 
As previously mentioned, the CARE INO Programme concentrates on co-
operative work aimed at Innovation in ATM Research. The CARE INO pro-
gramme concentrates on co-operative work aimed at Innovation in Air Transport 
Management Research. The idea behind this is to open the floor for external 
bodies such as Universities, R&D centres, small, medium and large industries to 
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propose projects aimed at developing any innovative idea, be it new or emerg-
ing technologies applied to the Air Transport System or new Air Transport Sys-
tem concepts or a combination of both. The objective is also to re-enforce coop-
eration within Europe, attempting to avoid duplication of work and more effi-
cient use of the existing resources within each of the organisations/companies 
participating in the CARE INO Programme. The projects run by the organisations 
are inter-related. Calls for proposal are issued to find organisations interested in 
this type of work and CARE INO is providing whole or part of the funding to de-
velop the new ideas. 
 
The objective of the CARE INO Programme is to identify any innovative ideas 
which could be of use to the Air Traffic Control project. Hence, new players are 
continuously being introduced to the programme and the projects are rarely 
prolonged. Also, the ideas that the project participants come up with are ideas 
that have not been previously tested in the ATM project. The aim is to reach as 
broadly as possible. 

CARE Actions are defined individually with a limited time duration, clear objec-
tives and well defined deliverables fitting in the EATM Research and Develop-
ment structure supported by the relevant EATM domains or work areas. This 
explicit support is a pre-requisite for any action to be accepted in CARE.  

 
The R&D actions will be carried out as projects on their own, including identified 
funding. The origin of the funding is to be defined on a case by case basis. It is 
suggested that the various partners define for themselves, as a target, that a 
certain proportion of their R&D activity be devoted to such European co-
operative actions. The R&D actions will be defined so as to ensure the participa-
tion of the appropriate stakeholders. 

 
Before the publication of a tender 
 
Projects are identified via calls for proposal. There are no detailed specifications 
for this type of call for proposal. The specifications are highly functional and free 
of technical issues and as a result, the procurer does not conduct pre-studies, 
feasibility studies or the like. However, the procurer is a specialist in Air Traffic 
Management and thus has extensive knowledge of the field and of which solu-
tions are feasible, and can through this knowledge function as a valuable spar-
ring partner towards the possible suppliers. 
 
The purpose of the call for proposals is obviously closely linked to the objective 
of the CARE INO Programme, namely to open the door to any partner willing to 
develop and assess any innovative idea applicable to the Air Transport System. 
The Air Transport System shall be understood as a combination of airport, Air 
Traffic Management (ATM) and any kind of flying object. An innovative idea may 
be the application of new or emerging technologies to the Air Transport System 
or the development of innovative Air Transport System concepts, or a combina-
tion of both. 
 
Tenders have the total freedom to propose anything which seems to be innova-
tive. Lateral thinking is strongly favoured to come up with brand new ideas. The 
main outputs expected from any CARE INO selected project are a description of 
the idea proposed, conclusion of the assessment of this idea, prototype(s) if any 
(hardware and software platform) that could be re-used later for presentation 
and/or demonstration of the idea and a final document summarising the rec-
ommendations from the project. 
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The tenders can only apply once with the same project idea. The projects for 
further development are selected by a board consisting of people from EURO-
CONTROL, DG TREN and varying academic people. 
 
Development phase 
 
The phase being executed after the publication of a tender is the first develop-
ment phase of the new product or service. As the specifications are highly func-
tional, the tenders have the freedom to propose anything that seems innova-
tive, and that the main outputs are a description of the idea proposed, conclu-
sion of the assessment etc., it is hardly possible to talk about a procurement 
phase in this programme. 
 
The contract will be firm for the first year only and optional for the remaining 
years. The contract for the remaining years will depend on a yearly review by 
the Innovative Research Advisory Board (IRAB) and the subsequent decision as 
to whether the project can continue. 
 
As can be seen from Figure 0.1 below, each project is subject to a yearly review 
performed by the IRAB, who may decide to continue or to stop the work accord-
ing to the results presented and the perspectives proposed for the future. This 
review is performed during the yearly EUROCONTROL Innovative workshop and 
exhibition. 
 
 

Figure 0.1: Phases of the CARE INO Projects 

 
Source: Eurocontrol 
 
With respect to IPR, normally the projects which EUROCONTROL is partly fund-
ing shall be fully owned by EUROCONTROL. Therefore, where necessary, the 
proposal shall include specific IPR requirements. It can in principle happen that 
the supplier is granted the IPR and the procurer is given compensation, but as 
EUROCONTROL is the only ATM provider in Europe it is in practise rather difficult 
to sell the products or services developed through the CARE INO programme to 
competitors, as there are no competitors in Europe.   
 
Examples of projects 
 
In 2004, a second CARE INO round was opened (“CARE INO II”). Amongst 50 
proposals, 5 projects were initially selected by IRAB and performed in 2004. 
Examples of these projects are presented below: 
 
Adapted observation for activities of an airport 
Supplier: ARMINES (École des Mines Paris – France) and Readymade.  
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The project aimed at exploring the provision and the sharing of the vision of its 
working environment to any professional branch of the airports actors. This pro-
ject was based on augmented reality and wireless applications. This project 
terminated at the end of 2004. 
 
Neural network-based recognition and diagnosis of safety critical 
events 
Supplier: National Aerospace Laboratory (NLR) and SNN University of Nijmegen 
(Netherlands) 
The project aimed at investigating the feasibility of a neural network-based sys-
tem for automatic recognition and diagnosis of non nominal events in ATM. Such 
system was intended to further enhance safety in ATM. This project terminated 
at the end of 2004. 
 
Safety of Controller Pilot Dialogue  
Supplier: Thales Research & Technology France, IntuiLab and IRIT 
The project explored the use of voice recognition systems as a third part in the 
communication, capturing parts of the communication, and using the resulting 
information to improve the efficiency and safety. This project terminated at the 
end of 2005. 
 
ANIMS  
Supplier: IntuiLab and Intactile design (Toulouse – France) 
The project aimed at improving efficiency and safety of ATM users interfaces 
through visual animation and sound. This project explores the potential for ATM 
software of the design-centred methods used in industries from different hori-
zons. The study focused on the benefits and conditions of use of two related 
design-intensive interface technologies: animation and sound. This project is 
still running. 
 
Airport of the future or central link of inter-modal transports (MODAIR) 
Supplier: M3 SYSTEMS, ENAC, LEEA and ANA (Portugal) 
The project explored the possibility that the transport modes could be collabora-
tive instead of only competitive, and exploring the transport inter-modality as a 
way to tackle what could be the ATM/ATC. This is an attempt to envision the 
airport of the future. This project is still running. 
 
 
Learning Points 
 
The following chapter sets out to describe the issues from the CARE INO Pro-
gramme that could be useful in order to increase innovation in public technology 
procurement in Europe through focus on pre-commercial procurement. First of 
all, as previously mentioned the objective of including this programme in the 
present report is that it has been used as a way of fostering innovation in the 
public sector. As no market is readily present and no real procurement has tak-
en place – only procurements of ideas, the programme will mainly serve as in-
spiration of possible learning points that could be beneficial to the PCP concept. 
 

Functional or performance-based specifications 

EUROCONTROL has used extremely functional specifications as the Air Traffic 
Control project has very intangible demands and radical innovation is favoured. 
Also, some of the contracts signed have been delivery-based in the sense that if 
the project was not feasible, the procurer was not obliged to pay. 
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The idea of publishing a call for tender that does not identify any specifications, 
but only sets out to fulfil the public need of improving and ensuring smoother 
and safer traffic in the sky very much resembles the thinking behind PCP. More-
over, the requirement that the proposed projects shall be innovative is also very 
much in line with the overall aim of PCP, namely to fuel innovation in the EU. 
What is however not present in this case study is the funnel model, where sev-
eral suppliers are working on the same project in order to ensure the best pos-
sible project through increased competition? However, as the projects are as 
highly innovative and the ‘tender’ is mostly steered by the supplier’s ideas and 
with the procurer mainly functioning as a sparring partner and not the one set-
ting the scene for the content of the tender, the funnel model might not work 
very well in this particular case. Moreover, in this case, the funding provided by 
the procurer has been decisive for the willingness of the suppliers to come up 
with a tender and participate in the programme, which also has to do with the 
fact that the suppliers are often consortia of SMEs and universities which do not 
have the same amount of money to conduct research and development for as 
larger companies. 

In a PCP perspective, it is interesting to note that the programme has the ability 
to attract highly innovative ideas by using the combination of functional specifi-
cations and a highly skilled procurer with knowledge of the ‘market’, so that the 
procurer can function as a sparring partner throughout the procurement proc-
ess. Obviously, not all procurers can be as knowledgeable of the market, but the 
specialist knowledge seems to be required when the specifications are as highly 
functional as is the case here. 

Review of the phases 

With such a highly innovative set-up as the CARE INO Programme, there exists 
a need for reviews along the process in order to ensure that the projects stay 
useful for the procurer. In a PCP perspective, it could be useful to include re-
views in order to ensure that the project stays on track. However, this either 
requires that two or more suppliers are working simultaneously on the project 
(which from the case study evidence is rarely an option) or that the procurer 
can accept that the project may fail, if the innovative set-up is not strong 
enough after all.  

Incentive schemes 

All projects under the CARE INO programme are financed by the procurer, which 
gives the supplier an incentive to participate in a highly innovative project with 
limited risk if the project turns out not to be marketable. The main incentive for 
industry to participate in these projects is to be able to conduct innovative 
products and have them financed at the same time in order to avoid risk. At the 
same time, the procurer is extremely risk-minded. 

This venture-like capital seems to be decisive for the companies’ willingness to 
participate in the study and thereby to be part of such an innovative project, a 
tendency which can also be seen in for instance the American study of Syman-
tec, where venture capital was decisive for the development of the project. 
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Annex III: Case studies 

6.9 European cases 
 
 

6.9.1 CARE Social Management System 
 
Procuring institution 
The Municipality of Aalborg, Denmark 
 
Supplier 
Ramboll Informatics A/S, Denmark 
 
Abstract 
The development of a service management system for a Danish municipality 
illustrates how a public service innovation process can be structured. The case 
highlights the benefits of thorough pre-tender process analysis for the success 
of an R&D project, the issues of the usability of functional requirement specifica-
tions and the issue of post-project cooperation.   
 
Presentation of the project 
During the 1990s politicians in the municipality of Aalborg, Denmark identified a 
need for better control with public spending within the area of senior citizens 
and disabled people. In 1995 the municipality decided to engage in an R&D pro-
ject for the development of a new ICT-based service management system. This 
development project is an example of a service innovation based on a public 
need carried out by a medium-sized Danish municipality. 
 
The service management system developed in this project is a software and 
hardware-based dependent care system that enables the Administration for 
Senior Citizens and Disabled People monitor the use of resources in the in-home 
help and medical care, housing control, payment administration and manage-
ment information. In addition the system incorporates an analytical tool to ana-
lyse resource and equipment utility etc. The system can be integrated with ex-
isting systems like on-duty scheduling, medical reference books, pension data 
etc.  
 
A precursor for the decision to initiate the project for a new ICT-based service 
management system was the successful cross-municipality project aimed at 
developing a national terminology within the area of public service for health 
care etc. In connection with this the municipality of Aalborg had initiated talks 
with 7 other Danish municipalities on the co-funding of a new ICT-based service 
management system. This initiative failed, due to issues of funding and demand 
specifications, and the municipality of Aalborg decided to start an R&D project 
single-handed.  
 
Procuring institution 
The municipality of Aalborg has 192.500 inhabitants and is the regions biggest 
employer with over 18.000 employees covering all areas of public services. Total 
annual budget is about EUR 1.4 billion of which expenses for social and health-
related expenditures was about EUR 733 million (2006).  
 
 
 
 
Supplier 
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Ramboll Informatics A/S is a Danish-based IT supplier and IT systems developer 
with app. 175 employees. The company offers application management, cus-
tomised application development, facility management, outsourcing, infrastruc-
ture, and health care systems.  
Within these fields of ICT and systems development the company handles sys-
tems development, maintenance and support, systems integration, facility man-
agement, offshore solutions, and project management.  
 
Ramboll Informatics is part of the Nordic consulting company Ramboll Group, 
with about 5.000 employees in 97 offices, covering the Nordic region inten-
sively.  
 
The technology procurement process 
 
Before the publication of a tender 
For the purpose of a thorough needs definition the municipality of Aalborg cre-
ated a number of user panels. These user panels where created based on differ-
ent areas of expertise with the areas of public services for senior citizens and 
disabled people, including: 

• Supplementary materials 
• Senior citizen care 
• Medical care 
• Administration 
• IT-system 

 
These working groups were to discuss and analyse current work flow processes 
with the aim to map the appropriate processes for which the service manage-
ment system was to be designed. By mapping out current processes the staff 
was able to both develop cost saving changes in work routines and develop a 
needs definition for the new system.     
 
The working groups were co-ordinated by a steering committee consisting of 
key personnel from different areas of the administration. The head of the IT 
department within the administration was placed in all working groups to secure 
the cross-group consistency in the proposed needs definitions. 
 
Based on the work conducted in the decentralised working group the overall 
requirements to the IT system were specified as follows: 

• The system should have an interactive user interface 
• It should consist of a series of modules that could be individually 

changed and/ or modified 
• The system should be based on a Microsoft DOS 3.1 platform  

 
Publication of tender 
The public tender based on the findings of the user groups was published in the 
summer of 1995. The pre-qualification phase 2 tenders where selected. Neither 
of the two pre-qualified suppliers where not able to propose a finished product 
in their pre-qualification materials hence the municipality of Aalborg was already 
here prepared to interact with both pre-qualified suppliers. In the phase before 
final delivery of tender the two pre-qualified suppliers often posed questions to 
the procurer on technical and functional topics. The technical proposal included 
more than 250 specific technical demands to suppliers concerning technical vi-
ability of the system etc. 
 
The total contract sum was about DKK 20 million (about EUR 2.7 million) plus 
additional costs for training of employees and new IT hardware whereof the ser-
vice management systems constituted DKK 5.5 million (about EUR 730.000).  
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Contract conclusion 
One single suppliers was selected among the two pre-qualified and the munici-
pality of Aalborg applied a standard contract K-1888. The selection criteria were 
among others: 

• Overall price  
• Integrity of the technical proposal 
• Sophistication of the technical solution proposed 
• ICT integration possibilities with existing systems 
• Upgrading possibilities 
• Confidence in the suppliers project management skills 

 
All patent rights are held by the supplier. Traditionally the municipality of Aal-
borg has limited experience with IPR sharing and licence agreements and based 
on conversations with the supplier the procurer did not find it feasible to require 
any IPR rights in this project.  
 
Research phase/ solution proposal phase 
The research phase was rather limited because most of the research needed for 
the development of the new service management system was already con-
ducted in the pre-qualification and tender phase.  
During the solution proposal phase the contract was often used a guidance tool 
for both the procurer and the supplier. The contract described in detail the 
mechanism surrounding monetary penalty etc. 
 
The supplier argues that the funnel model of the PCP concept could have been 
valuable in the research phase because more small SMEs would be able to en-
gage in smaller R&D contracts with less economic requirements and less com-
mercial risk. The extra competition between suppliers arising from the funnel 
model is not seen as a barrier for SMEs.  
 
Commercialisation 
The service management system is currently used by 4.500 employees in ad-
ministration for senior citizens and disabled people. Additional 1.500 are about 
to be trained in the use of the system bringing the total number of users up to 
6.000. The system has been continuously developed both on the software and 
hardware side since the completion of the pilot R&D contract. This development 
has been conducted by the same suppliers and any shift to another supplier is 
found inconvenient and costly due to the amount of tacit knowledge embedded 
in the current procurer/supplier relationship.  
 
According to the supplier the type of commercialisation process taking place in 
this project is fruitful from a supplier point of view because the procurers acts as 
an ambassador for both the platform from with the software is developed and 
the specific software solution. The procurer thus supports both the commerciali-
sation of the IT standard and the product.  
 
Impacts from the project 
The procurer evaluates that most impacts are to be observed in the medium to 
long term. In the short term any positive financial impacts from the introduction 
of the system were compensated by increased cost in education and ICT hard-
ware. In addition the procurer assesses that it takes more than 5 years to em-
bed the new routines developed in the system into management and employ-
ees.  
 

                                               
88 K-18 is a public standard contract for the development and/or procurement of ICT re-
lated products and services.  
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The general public service level for senior citizens and disabled people has also, 
partly as a consequence of the service management system, increased over the 
last years due to a more effective use of resources.  
 
The information level for politicians and administration has increased signifi-
cantly after the introduction of the service management system. The informa-
tion output for the system is used as the underlying basis for political and ad-
ministrative decision on resource allocation etc. 
 
From a human resources perspective the introduction of the service manage-
ment system has decreased the need for top and middle managers leading to 
decreasing salary costs.  
 
 
Learning points 
 
Thorough process analysis and identification of needs are essential for 
the success of an R&D project 
The subsequent fit of the service management system is attributed to the proc-
ess identification and analysis conducted before the issue of a tender. The de-
velopment of working groups based on function rather than profession contrib-
uted to both a clearer specification of requirements but also to additional proc-
ess optimisation as a parallel success story to the R&D project.  
 
Most of the R&D conducted by the supplier was actually put into writing the ten-
der because the supplier had to develop and then describe the proposed techni-
cal solution already in their tender. This meant that the suppliers spent many 
resources in developing a theoretical prototype that they could then describe in 
their tender. Subsequently the supplier could then use their own tender as a 
“script” to create a real prototype.  
 
Functional requirements can be applied in a tender with success 
The specification of requirements brought forward by the procurer was in the 
form of performance and functionality requirements. These where then trans-
lated into a needs definition that acted as the technical appendix to the public 
tender. The procurer did not put any requirements to design, layout, support-
system design, and use of specific hardware or the like. Based on this the po-
tential suppliers provided quite different technical proposals. The procurer was 
aware of this and therefore incorporated a selection criteria of “Integrity of the 
technical proposal” and “Sophistication of the technical solution proposed”.  
 
Post-project cooperation may have an effect on post-project commer-
cial success 
The product developed was, at the time, considered a lead product and the in-
terest from other municipalities was subsequently high. The attractiveness of 
the product to other municipalities should be seen in the light that the procurer 
in this project had financed most to the R&D need to develop the product. A 
subsequent sale to other municipalities would not entail the same level of R&D 
costs.  
 
The service management system developed for the municipality of Aalborg has 
been sold to other Danish municipality (on international clients). The procurer 
has during the last five years several times supported the supplier in such sales 
oriented activities. These activities have been system demonstration, system 
presentation at conferences and support to sales meetings. In addition the pro-
curer has acted as external paid consultants during the implementation of the 
service management system in other municipalities.  
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Procurer-owned intellectual property rights may require additional in-
vestment in legal, economic and administrative bodies  
In retrospect the municipality of Aalborg may have found a licence agreement or 
the like interesting. Currently the initial R&D contract paid for most of the R&D 
needed to commercialise the product. The municipality has however not gained 
significantly from the subsequent commercial success of the product. Among 
other things the procurer expresses concern with the administrative and re-
source requirements to host/hold intellectual property right and/or handle roy-
alty/license agreements. The municipality is in no position to build up the eco-
nomic and legal competences to handle the ownership of such rights. Public 
support for such public investment in administration may be difficult to obtain.  
 
 
References 
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6.9.2 HyFLEET: CUTE - Fuel Cell Busses 
 
Procuring institution 
hySOLUTIONS, a company primarily founded by Hamburger Hochbahn AG 
 
Supplier 
Evobus, subsidiary of DaimlerChrysler, and Vattenfall  
 
Presentation of the project 
 
The CUTE Project 
 
CUTE stands for Clean Urban Transport of Europe and was initially an European 
Union project initiative to introduce zero-emission fuel cell buss in nine cities in 
Europe (Amsterdam, Barcelona, Hamburg, London, Luxembourg, Madrid, Porto, 
Stockholm and Stuttgart). The CUTE project tested three fuel cell buses each in 
the aforementioned nine cities in Europe. The aim of the project was to demon-
strate the feasibility of an innovative, high energy efficient, clean urban public 
transport system which should ultimately contribute to the reduction of overall 
CO2 emissions. In addition, the elimination of local NOx, SO2 and particulate 
emissions will improve health and living conditions in urban areas. The outcome 
of the project was also expected to be an improved public acceptance of the H2 
fuel cell transport system, a more secure energy supply for the EU and the real-
istic application of renewable energy sources. Its vision was moreover to 
strengthen the competitiveness of EU’s industry, create new jobs and greatly 
contribute to the Kyoto commitments of the Member States.  
 
The project was initially a project founded under the European Commission’s 
Fifth Framework Programme. The European Union co-financed the trial with the 
support of the European Commission Directorate-General for Energy and Trans-
port. The CUTE-project was initiated in 2001, and the demonstration phase be-
gan in 2003 and ended in 2005.   
  
After the testing of the fuel cell buses in Hamburg, the Municipality of Hamburg 
was so pleased with the results that they decided to do a follow-up project. The 
demonstration phase of the HyFLEET: CUTE project ended in February 2007. 
 
The HyFLEET: CUTE Project 
 
The main reason for the city of Hamburg to participate in the project, although 
the fuel cell buses are 5 times more expensive than ordinary buses, is twofold: 
 

• The city is dedicated to reducing CO2 emissions. The dedication is part 
of an overall green profile and helps branding the city as a green city 

 
• Certain industry clusters has been appointed in Hamburg, these being 

an energy cluster (many energy producers, like Vattenfall and Siemens 
are situated here) and a transport cluster (comprising of among others 
airbus). The fuel cell bus project is thus a way of targeting these two 
clusters and to create synergy effects between them. 

 
Hence, the goal for the city of Hamburg is to support the general technology 
development in the area through the cluster strategy, and not only to get a 
cleaner environment. 
 
The project was carried out as a public-private partnership with hySOLUTIONS 
as the procurer and EvoBus (main supplier) and Vattenfall as suppliers. 
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The HyFLEET: CUTE Project allows a direct comparison between hydrogen fu-
elled ICE (Internal Combustion Engine) and FC (Fuel Cell) buses. The project will 
examine the ecological and economical advantages and disadvantages of both 
technologies.  
 
The fuel cell buses used in the previous CUTE project has been used in Hy-
FLEET: CUTE as well.   Operating conditions for the buses was however made 
more severe by extending average daily operations to twelve hours per day.   
The goal was to reach 4000 hours of operations of the individual fuel cell buses.  
 
Testing will also be carried out to reduce the energy consumption of the buses, 
and to continue to analyse the parameters which influence the lifetime of the 
fuel cells under practical, rather than laboratory, conditions.  
A prototype pre-commercial Fuel Cell Hybrid-bus will be developed and pro-
duced.   This bus will have a range of changes from the current generation fuel 
cell buses to reduce fuel consumption, weight, costs and noise, while increasing 
reliability, availability and range.  
 
As of now, according to Senator Dr. Michael Freytag, Hamburg is a pioneer in 
the field of hydrogen and fuel cells, and need strong networks to speed up the 
development of this environmentally sound and innovative technology. The aim 
is to improve the quality of life in Europe's major cities. 
 
Hamburger Hochbahn AG has the world's largest fleet of zero-emission fuel cell 
buses currently operating day-to-day services on scheduled routes. In a survey 
more than 93 percent of passengers said they would welcome increased use of 
the hydrogen buses. Jost Knebel, director responsible for bus and ship transport 
at Hamburger Hochbahn AG states that the reason passengers like these buses 
so much is that as well as using green technology, they also offer great comfort. 
It goes without saying that even this technology offers scope for improvement, 
for example by combining the benefits of hybrid technology with the fuel cell. 
HOCHBAHN will probably start using this optimised generation of hybrid-drive 
fuel cell buses in 2009.  
 
Presentation of the buying institution and the supplier 
 
Procuring institution 
 
In July 2005, the Hamburger Hochbahn AG initiated the establishment of a 
company intended to promote the use of fuel cells and hydrogen in Hamburg. 
The company was hySOLUTIONS, the procuring institution of the CUTE fuel cell 
busses. 
 
The goals of hySOLUTIONS are: 

• to increase the number and scale of hydrogen and fuel cell applications 
in Hamburg  

• to make hydrogen and fuel cell technology affordable and economic, and 
hence competitive  

• to establish Hamburg at an early stage as an economic location for hy-
drogen and fuel cell applications  

 
HOCHBAHN, as a pioneer in the field of promoting fuel cell technology, founded 
hySOLUTIONS and is the company's principal partner (61%). Since October 
2006, Vattenfall Europa AG has held a 25% interest and the Hamburg Company 
Germanischer Lloyd 6%. In addition, the Hamburg Chamber of Craft Trades and 
the Hamburg Chamber of Commerce each hold 4% of the shares. 
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By involving other companies, hySOLUTIONS extends its know-how. At the 
same time, hySOLUTIONS GmbH assists its project partners with the use and 
commercialization of fuel cell and hydrogen technology. 
 
Suppliers 
 
EvoBus is one of the leading full-line suppliers on the European bus and coach 
market and is also present on the global market.  
 
EvoBus is integrated into the DaimlerChrysler Group and consists of two brands, 
Mercedes-Benz and Setra. The company has customers worldwide. EvoBus’ bus-
specific services range from insurance and consulting to concepts for financing 
and the procurement of original parts and accessories. In addition to a sales 
network for new and used vehicles covering all of Europe, we also offer a com-
prehensive service network of more than 500 bus stations to help you with all 
your bus and coach needs. Our dedication in research and development sets 
international standards for new technologies and ideas in the production of bus-
es. 
 
Vattenfall is a Swedish energy company and one of the leading energy 
producers in Northern Europe. The name Vattenfall is Swedish for waterfall, and 
is an abbreviation of its original name, Royal Waterfall Board (Kungliga 
Vattenfallstyrelsen). 
 
Production resources for hydroelectric power is mainly located in Northern 
Sweden, nuclear power north of Stockholm at Forsmark and gas and coal based 
power in Germany and Poland. Vattenfall is wholly owned by the Swedish 
government. 
 
Vattenfall AB is the parent company of the Vattenfall Group. With its registered 
office in Stockholm, it is a Swedish public limited liability company.  
 
The technology procurement process 
 
On October 5, 2006 in Brussels, representatives of the cities of Amsterdam, 
Barcelona, Berlin, Hamburg, London and a representative of the Canadian prov-
ince of British Columbia signed a "Memorandum of Understanding" aimed at 
future joint procurement of hydrogen buses, and a purchasing alliance for fuel 
cell busses was formed. 
 
This network guarantees the vehicle industry dependable demand for its hydro-
gen buses, with the aim of enabling it to offer hydrogen buses that are eco-
nomically and technically ready for series production. This is one of the meas-
ures that help reducing risk for the suppliers. 
 
The purchasing network, which is a cross-national network, functions as the 
procurer in this case. The CUTE network functions as a sparring partner and a 
forum where it has been possible to discuss technical and practical issues with 
suppliers and to have discussions such as how to develop possible risk sharing 
between procurer and supplier. Hence, the CUTE network has functioned as a 
forum where industry could mature enough so that the purchasing network 
could be a reality. 
 
An obstacle in the present project has been that local procurers prefer local 
suppliers (e.g. English procurers prefer English suppliers). The CUTE network 
has tried to solve this issue by bringing suppliers together in order to have those 
establishing strategic relationships and enter into joint bids. 
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The HyFLEET:CUTE project in Hamburg was carried out as a public-private part-
nership. The participants were Hamburg, Evobus and Vattenfall. 
 
For the present project, it has been of significant strategic value to have large 
companies such as Vattenfall and Evobus (through DaimlerChrysler) on the pro-
ject, as it has created great awareness and lent the project credibility. Likewise, 
the project has had great strategic value for Vattenfall as they have been able 
to create synergies between their traditional housing competencies and the 
transport competencies, which in many ways resemble the core competencies of 
Vattenfall. Vattenfall’s participation in the fuel cell project has implied a shift in 
technologies and that Vattenfall now works with sustainable energy. 
Hence, in the present project it has been an advantage to step out of 
the conventional way of thinking with respect to which industries can be 
targeted in specific projects. It has here been an advantage to look for 
partners in industries, which was not necessarily thought of otherwise.  
 
 Learning Points 
 
Bundling of demand 
The fuel cell bus project is a good example of bundling of demand, as nine cities 
have joined forces in order to participate in the development of the fuel cell 
buses. It has not been the aim, neither has it been possible, to place research 
and development activities within Europe. In this case, it is at best meaningless 
to dictate that the production is placed in Europe as it will then be difficult to get 
access to the right products. At worst, Europe will risk that the Americans out-
performs us. 
 
The use of SMEs 
SMEs are not widely used in the HyFLEET: CUTE project. This is due to the fact 
that the contracts are too large and long for the SMEs to handle them. Often 
they do not have the capacity, or they assess that the risk involved is too large 
for them to cope with. One of the ways of reducing risk for SMEs and involving 
them further in such projects could be through the use of a life-size test bed 
provided by the public partner. However, in this particular case it might not be a 
solution as it is not possible to simulate a bus route. 
 
IPR 
The IPR stays with the supplier. The procurer does not wish to keep them as 
they do not have the resources to make use of the rights afterwards. Neverthe-
less, the knowledge transfer has been secured through legal obligations in the 
contract. These obligations have ensured that the procurer now has sufficient 
knowledge to further develop the fuel cell buses. 
 
 
Challenges 
First of all, industry has so far not been sufficiently impressed with the devel-
opment possibilities of the project. The answer to impress industry is in this 
case to develop very specific business cases. In order, to do this, it is however 
decisive to be very knowledgeable about industry trends, and in this connection, 
the CUTE network can prove to be beneficial. In line with the first challenge, it is 
secondly an issue for the procurer to have enough knowledge of the project to 
match the supplier. The CUTE network provides in this respect a good base for 
knowledge sharing, but industry networks could in the future advantageously be 
established, where open trend discussions of the industry could take place. Last-
ly, there is currently a strong explicit support for the project from the Municipal-
ity of Hamburg, but it is crucial for the project to remain focused in order to 
achieve continued support. 
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6.9.3 Digital Traffic Enforcement System (DTES) 
 
Procuring institution 
Transport for London (TfL), England 
 
Supplier 
SEA, England 
  
 
Abstract 
The Digital Traffic Enforcement System (DTES) project started in 2002 and is 
still running. Commissioned by Transport for London (TfL), DTES will replace the 
labour-intensive analogue video cameras and CCTV system. The aim is to re-
duce the cost of collecting, processing and storing evidence while improving the 
quality and reliability of future operations.  
 
The supplier, SEA, developed a system part of which has been fitted into a 
Smartcard and is now operating in London to capture evidence of illegal parking 
on red bus routes. 
 
TfL talked to the Home Office and industry and carried out pilot tests before the 
project went out to tender at a European-wide level. However, only one non-UK 
Company submitted a proposal.   
 
TfL is currently in the middle of the procurement of a contract to implement the 
digital traffic enforcement system across London and is looking for a single ser-
vice supplier who will be responsible for implementing and supporting the whole 
enforcement infrastructure as well as identifying innovative uses of technology.  
 
Due to legislation, TfL will at this point have to choose another transport organi-
sation in the UK and jointly implement the system in London and another loca-
tion. The tender is currently under preparation and will be out in early 2007. 
 
The project 
 
The Digital Traffic Enforcement System (DTES), commissioned by Transport for 
London (TfL), will replace the labour-intensive analogue video cameras and 
CCTV system. The aim is to reduce the cost of collecting, processing and storing 
evidence while improving the quality and reliability of future operations. The 
DTES mobile enforcement unit uses GPS to determine a car’s location, and com-
pares this with a downloaded enforcement schedule.   
 
The key difference between the old analogue system and DTES is that the new 
system will only store images of offences and thereby reduce the burden on 
storage and the time it takes to find the right piece of evidence. 
 
The project was split up in three phases. The first phase was the feasibility 
stage and the next phase was the development phase. A further phase, which 
will implement the whole system in London and one other location, will be put 
out to tender in 2007. 
 
The buyer (Procuring institution) 
 
Transport for London (TfL) is responsible for all public transport in London and 
was previously known as London Transport. The primary role of TfL, which is a 
functional body of the Greater London Authority, is to implement the Mayor of 
London's Transport Strategy and manage transport services across the Capital. 
TfL is responsible for London's buses, the Underground, the Docklands Light 
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Railway (DLR) and the management of Croydon Tramlink and London River 
Services.  
 
TfL is directed by a Management Board whose members are chosen for their 
understanding of transport matters and appointed by the Mayor of London, who 
chairs the Board. 
 
In July 2004, TfL agreed a groundbreaking five-year funding settlement with the 
Government. The agreement enables £10bn to be invested in London's 
transport infrastructure over the next five years. 
  
The supplier 
 
SEA is a UK-based systems company set up in 1988. It delivers advanced sur-
veillance systems and products for demanding environments. The main activi-
ties of the company are focussed on the Defence, Aerospace and public sector 
markets. 
 
The company is a medium sized company with approximately 180 employees. 
   
The technology procurement process 
 
Research phase 
In the period from 2002 to 2004 TfL talked through the concept with the Home 
Office and industry in order to determine if the planned system would meet all 
the key evidential requirements.  
 
Particularly important were early discussions with the PSDB (Police Scientific 
Development Branch), now the HOSDB (Home Office Scientific Development 
Branch), as any enforcement system depends on the quality of the evidence 
collected. From these discussions a ‘road map’ outline design of DTES emerged.  
 
The next step was to talk to key industry players about the various components 
of the new system: Enhanced Global Positioning System (GPS), Automatic 
Number Plate Recognition (ANPR), cameras and communications.  
Through this process TfL found out that all the required components were read-
ily available as off the shelf products, but there was a need to integrate these 
components to provide an approved system for enforcement. 
 
At this stage of the feasibility and technology review, external consultants WS 
Atkins were selected to be part of the project. They were asked to assess 
whether the DTES concept could be accepted by the Home Office, so TfL could 
choose which technologies could be used. Once this stage was complete the 
architecture was taken back to the Home Office for conceptual approval. WS 
Atkins is still involved in the project today and their role is to provide detailed 
technical advice for the project. A risk workshop was held in order to identify 
risks which could occur during the project. 
 
After this stage TfL could outline a number of performance-based specifications, 
which were used in the tender.  
 
Prior to the procurement phase, TfL spent months spreading the news about the 
product they needed to develop in order to get suppliers interested in the DTES 
project. This was done through presentations for the ITS community and at con-
ferences. Part of this campaign highlighted the potential market for the product, 
which in this case were other local authorities in the UK who were using bus 
enforcement zones as the one in London.  
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Procurement phase 
The DTES project was advertised in the OJ in 2003 and the pre-qualification 
process took place. 50 companies showed interest in the project and TfL pre-
qualified seven companies. 
 
Five companies submitted a proposal, but two were discarded because they did 
not live up to the criteria.  
 
Transport for London interviewed the three remaining suppliers, SONY, Siemens 
and SEA, who had to make a presentation for the procurer. The suppliers also 
had to answer questions with regard to the specifications and they were evalu-
ated through a marking scheme, with a pass/fail threshold. The suppliers were 
also assessed on the cost of the project. 
 
SEA was selected and prior to the signing of the contract, TfL held a risk work-
shop with SEA, end-user representatives (e.g. enforcement operations staff) 
and an external risk advisor. SEA was asked to make a list of risks that could 
occur during the project and that list was discussed and merged with the list 
identified by TfL.  
  
The risks identified were included in the contract, so if a problem occurred, the 
responsibility were already allocated in the contract. 
 
As a result of this process SEA was chosen as the preferred supplier and a 3-
year contract was signed. 
 
Post contract phase 
The development of the DTES system was done in close collaboration between 
internal TfL experts and SEA. TfL contributed with input of ideas to the devel-
opment of the system and described the development as a close working part-
nership.  
 
During the development phase a trial system was built and piloted in the Bristol 
area. Another trial was subsequently carried out in London in which a system 
was operated with one specially adapted vehicle operating and one static cam-
era along a specific route.  
 
Commercialisation 
The project is still ongoing, but in order to get approval from the UK Department 
of Transport to carry out the DTES project, TfL have to involve another trans-
port authority in the UK at the implementation stage. This will be the third 
phase and the tender for this stage will be out in 2007. 
 
TfL are currently looking for a second procurer and will have to make a decision 
in early 2007. There will be further development and implementation after this 
contract and it will have to go out to tender again, so SEA are not automatically 
the preferred supplier at this stage. 
 
The IPR are with TfL, so it can be used for the next stage. SEA can use the IP, 
but will have to pay royalties to TfL. 
 
SEA and TfL are currently promoting the SmartCar developed separately, but 
are also talking about a joint effort in order to promote the product in a better 
way.  
 
Learning points 
 
IPR 
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The IPR rest with TfL and this was part of the contract and normal procedure for 
TfL. However, it is possible for the supplier to negotiate a price with TfL in order 
to use some or all of the IP in another project. It is a two stage project and TfL 
will need the IPR in order to engage another company in the project, if that is to 
be the case. 
 
Bundling of demand 
There is no bundling of demand in this project, but at the next stage there will 
be another procurer along with TfL. It will be a joint procurement project, which 
will be implemented in both London and the location of the new partner.  
 
Handling risks 
TfL held two risk workshops, one internally with a risk advisor, and one with the 
supplier and an external risk advisor in order to allocate responsibility for possi-
ble risks that might occur in the project. This does not minimise risks directly in 
financial terms, but it will ease the process if any of the identified problems 
should occur.  
 
Interest of suppliers 
TfL had to spend several months in order to get potential suppliers interested in 
the project. It is a specialised area and the supplier base is very limited.  It was 
important for TfL to get as many possible suppliers interested in the project as 
possible, in order for them to be able to benchmark the suppliers against each 
other in terms of technological abilities and price.   
TfL commented on this issue as a barrier to the PCP funnel model. The chance 
of getting more than one supplier to develop a prototype is very limited in this 
specialised field, as the commercialisation opportunities will be limited. 
 
Two phases 
The whole DTES project is split into three phases, where the second and third 
phase includes suppliers. The third phase will be out to tender later in 2007. It 
is therefore not automatically the same supplier who is involved in the last two 
phases. It is possible to select a new supplier because the IPR rest with the pro-
curer in this case. 
 
Commercialisation 
SEA and TfL are currently having talks about promoting the product jointly and 
SEA has also had interest in the product from other public bodies. TfL have 
promoted the product/project at international ITS conferences after the devel-
opment of the Smartcard and have received a lot of interest in the product. 
  
Sources 
 
Interviews 
Jim Lewis, Project Manager on the DTES project for TfL, Transport for London, 
London, January and April 2007. 
Robin Cordell, external consultant, WS Atkins, Transport for London, London, 
January and April 2007 
Jon Hargroves, General Manager, Transport Systems Division, SEA. 02/05/2007. 
 
Documents 
 
TfL’s enforcement on aground-breaking journey from analogue to digital, Going 
Digital, June 2006 
Civil Traffic Enforcement in the Digital Age, Power point presentation by TfL, 
September 2006. 
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6.9.4 HF Ballast 
 
Procuring institution 
NUTEK, Sweden  
 
Supplier 
Helvar, Finland 
 
Abstract 
The project background stems from the Swedish Governments activities in the 
1980’s where the aims were to phase out nuclear power; reduce energy con-
sumption; and provide safer energy.  
 
The attempt to promote energy efficiency in this period by means of grants and 
information decreased and was regarded as expensive. Therefore the Govern-
ment needed a new strategy to improve energy efficiency amongst Swedish 
companies.  
 
The Government therefore started discussions with experts and industry to un-
derstand the technology and the market. The aim of this process was to find out 
if it was possible to move the current technology barriers and set higher de-
mands for the product. No Swedish companies were involved in the process. 
 
In early 1991 NUTEK and a group of private and companies formed a buyers 
group and the Swedish Government contributed with funding for experts and 
administration of the buyers group.  
 
This group drafted the performance specifications for the HF Ballast and the 
procurement of the HF Ballast was announced in September 1991 and con-
cluded in March 1992.  
 
The Finnish supplier, Helvar, won the contract and developed and delivered the 
HF Ballasts. 
 
The buyers group guaranteed a direct purchase of 26.000 HF electronic ballasts, 
which would replace the traditional ballast in fluorescent lights.  
 
The energy saving from the HF Ballasts was up to 25% and the life-time would 
be increased with 20%. When combined with other lighting improvements, the 
energy savings amounted to 70% compared to normal ballasts. 
 
Through tests, the Government found out that the HF Ballast was better for the 
eye than normal lighting and this became the main selling argument of the Gov-
ernment campaign to promote the HF Ballast in the commercialisation phase. 
 
 
The project 
 
Ballasts are required to start and operate fluorescent lamps. The ballasts pro-
vide the voltage to start the arc discharge and they regulate the lamp current to 
stabilise light output. The HF (high frequency) Ballast operates lamps at higher 
frequencies, eliminating flicker and increasing energy efficiency. 
 
Part of the Swedish Government’s energy saving strategy was to promote the 
use of energy efficient lighting, which was done through tax rebate and adver-
tising. The HF Ballast was originally introduced in the 1980’s, but the product 
was expensive and therefore not common on the market.  
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The overarching aim for this project was for the newly developed products in-
stalled in the lighting fittings to result in markedly better electricity efficiency 
and work environment than the lighting installations already on the Swedish 
market.  
 
The aim of the HF Ballast project was reduce the energy consumption in large 
offices in Sweden.  
 
 
Presentation of the buying institution and the supplier 
 
The buyer (procuring institution) 
 
The Swedish National Board for Industrial and Technical Development (NUTEK), 
formed in 1991, had two primary responsibilities from the offset:  
 

• to promote the growth and regeneration of Swedish industry; and  
• To promote long-term changes in the country’s energy system. 

 
NUTEK is Sweden's central public authority for industrial policy issues. 
 
Working with businesses, institutes of technology and universities, NUTEK’s aim 
is to develop Sweden’s technical status and competitiveness.  
 
In the HF Ballast project, NUTEK formed a buyers group, including themselves 
and several of the leading real estate management companies in Sweden. This 
group both set out the specifications and also took full part in the procurement 
process. It also guaranteed a certain volume if demand for the finished product. 
 
The supplier 
 
Helvar is a Finnish company who manufactures ballasts and lighting electronics 
for the luminary industry and other customers specialising in lighting. The prod-
uct range includes magnetic ballasts, controllable and non-controllable electronic 
ballasts, and lighting control products. 
 
Helvar is headquartered in Karkkila, Finland. The magnetic and electronic bal-
lasts are manufactured in Finland, but they also work closely with selected part-
ners around the world. 
 
In addition to sales offices in Karkkila, London, Gothenburg, Stockholm, Frank-
furt and Milan, Helvar has representatives in several other countries. Today, 
Helvar is Europe’s second largest producer of magnetic ballasts and a significant 
supplier of lighting control systems.  
 
The technology procurement process 
 
Research phase 
NUTEK’s knowledge of energy efficient lightning was limited at the outset of the 
project and they were therefore forced to investigate the technical barriers and 
possibilities for developing a new efficient product. The procurement of the HF 
Ballast was not about producing a new invention, but to push the technological 
innovation barriers of an existing product. 
 
The Government started discussions with experts from universities, the energy 
supplier Vattenfall and demand side experts from the industry in order to under-
stand the technology and the market for energy efficient lighting. The compa-
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nies consulted in this phase were all foreign, as no Swedish companies were 
working within energy efficient lighting at the time. 
 
The aim of this process was to find out if it was possible to move the current 
technology barriers and set higher demands for high energy efficient lighting 
systems.  
 
In order to fulfil the intentions of this lighting programme, NUTEK had to involve 
the most important (largest) purchasers on the market in Sweden at the time. 
Agreements were signed with several real estate management companies and 
owners of public, commercial and industrial buildings. In 1991 NUTEK and the 
real estate management companies and building owners formed a buyers group. 
As an incentive, the Swedish Government contributed with funding to the pri-
vate companies joining the project.  
 
Hans Westling, who used to work for NUTEK, worked on the ‘buyer's group 
model’ and his work was one of the reasons for choosing this procurement mod-
el. The model ensured knowledge was gathered and spread from and to as 
many important buyers as possible, which also gave the companies the confi-
dence to buy. 
 
Another reason for forming a buyers group was to transfer some of the risks to 
the private sector. There was always a large risk as the market for the HF Bal-
last was very limited at the time. The buyers group ordered 26,000 HF-ballasts, 
which was 5 times more than the previous yearly sales of HF-Ballasts in Swe-
den. 
 
The uncertainly of the future market was also one of the key drivers for making 
a joint procurement with the private sector and also a reason for using perform-
ance based specifications in the tender, so the product could be used outside 
the buyers group as well. 
 
Based on the previous talks with industry and experts, the buyers group came 
up with a set of performance based specifications, which were used in the ten-
der, so it was up to the supplier then to meet these specifications. 
 
NUTEK did some efforts in order to try and get other countries involved and 
they wanted this option open in the tender. However, it ended up as a national 
procurement project. 
 
The invitation to tender was part of the so-called technology procurement, a 
method of work with the particular aim of stimulating technical development. 
Submitters of proposals are offered the opportunity of conducting development 
work in co-operation with important customers well-acquainted with administra-
tive and user requirements.  
 
Procurement phase  
 
The tender was advertised in the EU Official Journal in September 1991 and 
concluded in March 1992. This type of procedure was also common in Swedish 
Governmental procurement exercises before Sweden became a member of the 
European Union. 
 
Prior to the deadline for submission of proposals, the companies were allowed to 
ask questions to the procuring institution (buyers group). All the questions and 
answers relating to the specifications were reported back to all the suppliers 
included in the process. 
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All companies, including Helvar, who submitted a clearly and fully presented 
proposal containing interesting solutions, received a grant of SEK 100,000 (ap-
proximately 10,500 EUR) for the development of a prototype.    
 
The suppliers had to develop a prototype based on the demand criteria and the 
buyers group tested these prototypes. The selection of the supplier was based 
on the following requirements: 
 

• Energy efficiency 
• Reliability 
• Electrical and magnetic fields 
• Harmonic content 
• Simple and efficient light control 
• Development value 
• Price 

 
The buyers group did reserve the right to free testing and to have the final deci-
sion preceded by negotiations. 
 
The contract was awarded to Helvar AB, a medium sized Finnish company. The 
decision was made mainly on the selection criteria, but also because Helvar 
showed strong interest in developing the product further. 
 
The contract was an umbrella agreement, stating that NUTEK would give a grant 
for each ballast bought by the buyers group. Under this agreement each buyer 
had an individual agreement with Helvar referring to the umbrella agreement.  
 
It was known to the suppliers that NUTEK planned a campaign for the HF Bal-
lasts after the completion of the project. Another important contractual fact was 
that the Intellectual Property Rights would remain with the supplier and not the 
procurer. 
 
Post-contract phase 
 
After the contract was signed, Helvar developed and produced the 26,000 HF-
Ballasts. The development phase was based on joint development between the 
buyers group and Helvar.  
 
There was an ongoing dialogue during the development of the HF Ballast, but 
the majority of changes were caused by issues outside the specifications, e.g. 
change of design of lamps, but the goal remained the same during the whole 
period. The cost of these changes was covered by Helvar and not the procurer.  
 
When the HF-Ballasts were developed and procured, a problem occurred, as the 
electrical contractors did not know how to install the new HF-Ballasts. After dis-
cussion with the electrical contractors, NUTEK then had to set up a training 
course in order to ensure that the HF Ballasts could be installed in the buildings 
owned by the buyers group, as well as future buyers of the product. 
 
A positive result of the tests carried out in the development phase was that it 
showed that the HF-Ballast increased the optic performance and this was to 
become the main selling argument in NUTEK’s campaign when the product was 
commercialised.   
 
Commercialisation 
 
After the product was installed, the Government continued their campaign and 
the sales of the HF Ballast in Sweden increased significantly. Today, NUTEK’s 



 

 

Opportunities for Public Technology Procurement in the ICT-related sectors in Europe 

64 

contribution accounts for at least 80% of the commercial HF-ballasts sold on the 
Swedish market. 
 
The project also had an indirect effect on employment, as some Swedish com-
panies started to produce fixtures for the new HF Ballast and subsequently 
started to export their products. 
 
In the specifications material it was stated that there were international de-
clared interest in participation and that prospects of further deliveries interna-
tionally were substantial. At the outline of the project NUTEK already started co-
operation with Denmark, Norway and France. 
 
In the umbrella agreement between the buyers, supplier and NUTEK, it is stated 
that NUTEK would promote the ballasts. They did so by mentioning the product 
on international conferences, but the international co-operation which started 
prior to the project did not continue. This was due to the complexity of the pro-
ject, which meant that NUTEK had to spend more time and resources on the 
project than first planned and they did not have the resources the co-operation. 
 
The project had a significant impact on Helvar. Prior to the project Helvar the 
total sale of HF Ballast amounted to 30,000 and they were not a leading com-
pany within the field of HF ballasts, so the order of additional 26,000 ballasts 
had an immediate impact.  
 
Two years later Helvar produced more than 400,000 ballasts for the Swedish 
market alone, which was 80% of the total market in Sweden. 
 
5-6 years after the completion of the project Helvar started to export the prod-
uct to several European countries. The reason for the time delay was that the 
Swedish market was the lead market and the product was unknown in other 
European countries. It was a combined effort from the Swedish Government 
campaign and Helvars own marketing that resulted in export to new markets 
and an overall increased production of HF ballasts in Helvar. 
 
PCP learning points 
 
Buyers group 
The procurer group was a mix of building owners, real estate management 
companies and the NUTEK. They formed a buyers group and came up with the 
performance based specifications which were used to select the supplier.    
 
The private companies and the Government took a large risk in procuring a 
product based on very broad performance based specifications. From the offset 
there was the possibility that the project would fail. However, the financial risk 
would then be shared between the groups of buyers.  
 
One of the main reasons for NUTEK for choosing this model, was that they could 
gain and spread knowledge from and to as many important buyers as possible. 
 
Low risk for supplier 
The risk for the supplier was reduced before the contract was signed as the sup-
plier was made aware that a Government campaign would promote the product 
on the Swedish market. This was a very successful campaign and the HF Ballast 
is today the leading product on the Swedish market for energy efficient lighting. 
 
The buyers group also secured an order of 26,000 HF Ballasts from the offset 
and Helvar received SEK 100,000 (EUR 10,500). 
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However, the supplier had to make alterations to the product first developed 
and they had to cover the costs themselves. This was always a risk for the sup-
plier and it was not included in the contract sum for the project, which was an 
agreed price for the ballasts developed. 
 
Best practise procurement model 
The technological procurement model used in this project was a best practise 
example in Sweden and after the completion of the successful project and future 
technological procurement was based on this model. The successful Heat Pump 
project was based on the same model. 
 
The projects is a good example of how the public sector can procure an innova-
tive product by pushing the technology barriers and at the same time reduce 
the risks by using bundling of demand to secure economies of scale.  
 
NUTEK also minimised the risks by bringing together a group of experts, which 
helped to define a clear task for the tender.  
 
Sweden was not a member of EU at the time of the project, so they were not 
obliged to apply to European tender rules.  
 
NUTEK were not interested in the intellectual property rights, so the supplier 
could use all the knowledge gained in the project for commercialisation and fur-
ther development of the product. 
 
Commercialisation 
The subsequent Government campaign had a large impact on Helvar who in-
creased their supply of ballasts to the Swedish market by more than 10 times 
the previous amount. The news about the product was spread around Europe 
through conferences by NUTEK and this helped Helvar to enter new markets.  
 
Barriers 
A problem with pre-commercial procurement of innovation in relation to this 
project is that it is hard to attract suppliers who are willing to take a risk, so the 
amount of suppliers is limited. The model used did not transfer the risks to the 
supplier, but procurer shared the risk with the private sector. 
 
 
Interviews 
 

• Egil Ovferholm, STEM, Stockholm, 22/01/07 and 24/04/07 
 

• Hans Nilsson (former Head of Department in NUTEK), Director Four 
Fact, Stockholm, 22/01/07 

 
• Hans Åke Johansson, Vanpee & Co (former Helvar), Stockholm office, 

June 2007. 
 
 
Documents 

• Procurement and demonstration of lighting technologies for the efficient 
of electricity, Allan Ottossen, Vattenfall AB and Staffan Stillesjo, NUTEK 

• Creating Markets for Energy Technologies, International Energy Agency 
and OECD, 2003 

• Implementing Agreement on Demand-Side Management Technologies 
and Programmes - Co-operative Procurement of Innovative Technolo-
gies for Demand-Side Management, Hans Westling, Promandat AB on 
behalf of NUTEK, 2000. 
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• HF-Don Final Report, NUTEK, 1994  
• Specification of requirements for electricity-efficient lighting – HF elec-

tronic ballasts for fluorescent tubes, NUTEK, September 1991 (tender 
specifications).  
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6.9.5 London Oyster Card 
 
Procuring institution 
Transport for London, England 
 
Supplier 
TranSys (consortium), England, USA and Japan. 
  
Abstract 
 
Increased usage, inadequate controls and unsophisticated revenue collection 
systems put immense pressure on the public transport ticketing system in Lon-
don. In 1998 Transport for London issued a call for tender for a smart card sys-
tem which was the largest ever private finance initiative deal in UK history. 
 
The Oyster Card project was won by a consortium consisting of 4 companies 
from England, USA and Japan. The contract was a 4-year development and build 
contract and a 13-year operation contract.  
 
Today there are more than 10 million users of the card in London. 
 
The project 
 
London has one of the world's best known and busiest public transport systems. 
In the 1990’s the combination of increased usage, inadequate controls and un-
sophisticated revenue collection systems put immense pressure on the system 
transport ticketing system.  
 
London needed new ticketing and revenue collections systems and took the op-
portunity to include the smartcard as a new feature. The problem was that the 
Government was not able to provide the necessary funding. 
 
Thus in 1998 came about the largest ever Private Finance Initiative (PFI89) deal 
in UK history - TfL Prestige - worth £1.2 billion over 17 years, with a capital in-
vestment of £200m. The project is the largest government PFI transport deal in 
the UK. The Prestige project enables Transport for London (TfL) to provide cus-
tomers with an advanced and user-friendly smartcard system, the Oyster Card 
system. The Oyster card can be used as an electronic ticket to allow access to 
tube, bus, DLR and National Rail services within London.  
 
In 2005 there were 2.2m Oyster card users in London and in 2007 the number 
has risen to approximately 10m. 
 
The buyer (procuring institution) 
 
Transport for London (TfL) is responsible for all public transport in London and 
was previously known as London Transport. 
 
The primary role of TfL, which is a functional body of the Greater London 
Authority, is to implement the Mayor of London's Transport Strategy and 

                                               
89 Private Finance Initiative contracts is where the private sector funds builds and runs 
project where the public will pay for the use of the product. After a certain length of time, 
the product will be handed over to the public sector procuring the product.   
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manage transport services across the Capital. TfL is responsible for London's 
buses, the Underground, the Docklands Light Railway (DLR) and the 
management of Croydon Tramlink and London River Services, as well as other 
functions such as cycling, walking, roads & congestion charging. 
 
TfL is directed by a Management Board whose members are chosen for their 
understanding of transport matters and appointed by the Mayor of London, who 
chairs the Board. 
 
In July 2004, TfL agreed a groundbreaking five-year funding settlement with the 
Government. The agreement enables £10bn to be invested in London's 
transport infrastructure over the next five years.  
 
Suppliers 
 
TranSys is a consortium consisting of four companies, Cubic, EDS, Fujitsu and 
WS Atkins. Cubic and EDS are American companies, Fujitsu is Japanese but 
based in the UK and WS Atkins is a British company. The Japanese company 
Fujitsu only became a consortium member after its purchase of ICL, a UK com-
pany. All four companies are major international corporations with offices 
around the world. 
 
The consortium was formed during the procurement process for the Oyster Card 
and managed to raise £192m to finance the project. 
 
The TranSys consortium is today responsible for the ticketing and fare collection 
system design, planning, infrastructure development, installation, operation and 
maintenance along with the production and marketing of the Oyster card.  
 
The technology procurement process 
 
Research phase 
 
In the early 1990’s London Transport (now TfL) needed to either change or up-
grade the current ticketing system to a more efficient and secure system. Lon-
don Transport therefore carried out two trials over a three year period from 
1992 to 1995 where different kinds of travel passes were assessed. It was the 
Harrow Bus Trial and the Touch and Pass trials. These trials were carried out by 
London Transport and external consultants. 
 
The objective of these trials was to investigate if it was technologically feasible 
to operate a system without the old paper tickets and also try and test a simple 
smart card system. At this point, no other transport smart card systems within 
transport were in operation anywhere, so the pilot was also designed to provide 
information to enable TfL to come up with the performance specifications for the 
smart card. 
 
After the trials TfL had enough confidence to take the project to the tender 
stage. 
 
The Government could not give financial support to the project, so TfL decided 
to go for a Private Finance Initiative (PFI) contract. TfL thought about involving 
a third party, through venture capital, but that was discarded as the third party 
would be unable to manage the project due to lack of technical know-how. 
 
Procurement phase 
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The business case described the suppliers as partners and this was used all the 
way through the procurement phase.  
 
A pre-qualification was advertised in the EU Official Journal in 1998 and the cri-
teria were based on output specifications, which meant that TfL described the 
performance criteria and then asked the tenders to come up with a solution. 
Over 100 potential bidders replied, but none of the companies invited could pro-
vide a satisfactory solution.  
 
TfL then asked the companies invited to declare an interest, also called notice of 
intent, and potential suppliers then attended meetings with TfL, who described 
the project in more detail. 
 
All the information regarding specifications provided by TfL at the individual 
meetings was passed back to all potential suppliers.   
 
At this point, no supplier could finance the project (PFI model) and none of the 
companies had the broad range of skills needed to run such a large project. 
There was a lack of specialist contractors and the main reason for this was that 
the Oyster card project was the first of its kind and the product and thereby 
specialist expertise did not yet exist.  
 
TfL then decided to ask the companies to form consortia and make a new joint 
bid. In order to be allowed to bid the consortia were assessed on three different 
criteria: 
 

• Financial (could they provide the financial backing for the project) 
• Technology (did they have the technological expertise to develop a 

smart card system for such a major project) 
• Background (did the companies involved in the consortium have a back-

ground in large projects) 
 
Three consortia met the criteria. TfL then had to modify the scope through dis-
cussions with the potential suppliers. This was again done by describing the pro-
ject in detail to the suppliers. After the scope discussions, which lasted for 6 
months, two of the three consortia dropped out and left only one consortium, 
TranSys, to bid for the tender. 
 
This left TfL in a position where they needed to assess if they would get value 
for money. TfL therefore undertook a cost comparator exercise, where they had 
to benchmark the proposal from the consortium against the cost of trying to 
develop a similar product themselves. This process lasted for one year and TfL 
had to buy expertise from the private sector in order to challenge the proposal.  
 
The conclusion from this phase was that the consortium did offer value for mon-
ey and they signed the contract with the TranSys consortium.  
 
The contract awarded was a PFI contract, which will run for 17 years, including 
4 years to develop and implement the system and 13 years of operation of the 
smart card system. 
 
The Intellectual Property Rights (IPR) are owned jointly by TranSys and TfL dur-
ing the contract period, but at the end of the contract the IPR will be handed 
over to TfL. TranSys are allowed to use the IPR for other projects in the contract 
period, but they report any technological developments back to TfL. After the 
contract period, TranSys will have to pay for the IPR and also report any tech-
nological advances.    
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TranSys have not used the IPR during the contract period, mainly because the 
single purpose of the consortium was the Oyster card project. There are cur-
rently no plans for TranSys to use the IPR for other projects. 
 
Post contract phase 
 
During the post-contractual phase the scope was changed several times in order 
to meet the requirement specifications. The progress in the projects was 
monitored by TfL and procurer and supplier met several times to discuss 
updates and make changes to the system. 
 
In November 2002, 6,000 busses and 155 Tube stations were equipped to 
accept the new smartcards. After months of testing the Oyster card was given 
to almost 80,000 tube and bus staff in August 2002.  
 
In May 2003, a limited public introduction was made to 200 users and a 
successful testing period led to a launch in June 2003 with cards available for 
sale through the Oyster card website. TfL are planning to use the IPR, but the 
plans are confidential. 
 
Learning points 
 
Risk reduction 
The financial risks for the public buyer are reduced significantly when procuring 
through PFI contracts, especially when it is large projects and if the product 
procured does not yet exist.  
 
It reduces the financial burden on the public sector body, whereas that is not 
the case in PCP if the product developed is bought. In PFI the supplier will de-
velop the product, but also operate it until it is paid off. 
 
TfL saw the PFI contract as a partnership contract and was hoping that TranSys 
would contribute with new ideas and developments, but the process showed 
that there is a clear divide between TfL and TranSys, as TfL have to provide a 
customer service and TranSys main objective is to make a profit. 
 
Looking back, TfL did not get the expected benefits from using the PFI model, 
although everything was delivered as planned.  
 
The main problem for TfL when deciding how to transfer the risks was the un-
certainty of the economic future of London at the time. For future projects TfL 
will consider taking larger risks by developing their own products, but this de-
pends of the economic situation.  
 
Getting the scope right from the offset  
The Oyster card project showed that the scope of the project has to be right 
from the outset and more time and resources will have to be spent on the re-
search phase in order to reduce the amount of time eliminating suppliers and to 
make the development phase as easy as possible. 
 
It was not only financial aspects that meant that single companies were unable 
to deliver the project, the lack of specialist suppliers were also an issue as they 
did not have the broad range of skills needed to deliver such a project. 
 
However, TfL pointed out that the scope will never be exactly right in projects 
where a product does not yet exist. 
  
R&D activities split 
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The project had R&D activities split between European and non-European R&D 
facilities, which would be an issue of interest if the project had to be carried out 
as PCP. The size of the Oyster card project and the level of investment needed 
would have made it hard to find suppliers only within the EU.   
 
  
Interviews 
 

• Peter Lewis, Project Manager, Transport for London, London (UK), 
25/01/07 and 17/04/07 

• John Stout, Director for TranSys, London, 16/04/07 
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6.9.6 Public Safety Radio Network - Nødnett Norge 
 

Procuring institution 
Nødnett Norway, which is a co-operation between the three Departments for 
Emergencies:  

• The National Police Directorate  
• The Directorate for Civil Protection and Emergency Planning  
• The Directorate for Health and Social affairs 

 
Supplier 
Siemens 
 
Presentation of the project 
 
Nødnett Norge is a nationwide multi-agency public safety network, designed to 
ensure a common radio network for all citizens in Norway. The Public Safety 
Radio Project is a shared digital safety system in Norway in order for the au-
thorities to be better able to assist the citizens in emergency situations. Tradi-
tionally, the different emergency response authorities in Norway have main-
tained their own analogue radio system, whereas this project will introduce a 
shared digital safety system. This is expected to improve the quality of the ser-
vice for the general public.  
 
The three ‘nødetatene’ (Departments for emergencies), namely The National 
Police Directorate, The Directorate for Civil Protection and Emergency Planning 
(which is responsible for the fire agency) and The Directorate for Health and 
Social affairs have bundled their demand in order to procure this public safety 
network, as it would not have been possible to buy the safety network for one of 
the departments alone. 
 
In 1995, the Norwegian Ministry of Justice and the Police started a formal co-
operation with the Ministries of Local Government and Regional Development, 
and of Health and Social Affairs, on the feasibility study "A common radio net-
work for the public safety services". The conclusion from this study was that the 
current radio systems of the fire brigades, the police and the health agencies no 
longer met the operational communication requirements in terms of functional-
ity and reliability. This feasibility study recommended that the public safety 
agencies should cooperate to investigate the possibilities of using a future 
shared radio system. 
 
In June 2004 the project finished an external quality assurance (QA) process for 
public projects, and in November 2004 the government decided to forward a 
proposal for the Norwegian Parliament to procure a new digital radio communi-
cation system for the Public Safety Agencies and other organisations with civil 
preparedness responsibilities. The parliament decided in December 2004 to ap-
prove the proposal from the government. 
  
The formal Request for Proposal (RFP) was sent to the market on May 3rd 2005, 
and the deadline for submitting tenders was October 17th 2005. Siemens was 
finally selected as supplier. 
 
The procurement consists of the following elements: 
 

• Realisation of the radio network with subsequent operation and mainte-
nance 

• Equipment for the control rooms of the services integrated in the net-
work 
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• Radios for the users (hand-held and vehicle mounted) 
 
This NOK 3.6 billion project (EUR 440 million) includes installation of new tech-
nology in 2000 existing telecommunication rooms, in aerial masts and in tun-
nels. New equipment needs to be installed in emergency control centres, emer-
gency wards, and centres for doctors on call, and fire stations and police sta-
tions. Around 37000 vehicle-mounted and hand-held radios will be procured. 
 
This means that the procurement project discussed here is a rather big project, 
consisting of several procurement procedures. For instance different types of 
framework agreements on consultant services have been procured. These ser-
vices include expertise on technology, law, project management, finance. There 
was also a procurement procedure that led to the installation of equipment used 
in a pilot study in the Trondheim area. 
 
In addition, the project ended up being about organisational development as 
well, as the different procurers needed tools to work together with the new 
shared digital systems. 
 
The state will own the technical components which are needed in order to im-
plement the public safety radio network whereas the supplier has the responsi-
bility of the quality of the network. 
 
The specification for the public safety radio network in Norway was initially 
technologically neutral. This means that the specifications only describe how the 
radio network should function for the end user. However, the departments of 
emergencies came up with over 4000 demands as to how the system should 
function, which left limited interpretation space for the potential suppliers. 
Moreover, the pre-study, feasibility study and pilot test all pointed to the fact 
that a TETRA-system was preferable. Nevertheless, one of the suppliers pre-
sented a solution for the project which included a different technology (EADS 
with its Tetrapol-solution). 
 
As can be seen from the below, there are many pre-studies, pilot test etc. in-
cluded in this project. However, the main focus will be on the procuring process 
where Siemens AS was selected as supplier.  
 
Presentation of the buying institution and the supplier 
 
Procuring institution 
The procurement project is a joint cooperation between the Ministry of Justice 
and Police and The Ministry of Health and Care Services. The ministries' subor-
dinate agencies, The National Police Directorate, The Directorate for Civil Protec-
tion and Emergency Planning (which is responsible for the fire agency) and The 
Directorate for Health and Social affairs, take an active part in the project and 
represent the core users within the emergency agencies. The procurement of 
the public safety radio and the subsequent maintenance of the project are or-
ganised in a project setup, Nødnett Norway, under the department for Justice 
and Police. 
 
Supplier 
The Siemens Group in Norway has around 3000 employees and is one of Nor-
way’s leading companies within high-technological and innovative solutions. 
Siemens AS works with the leading actors in Norway and is part of one of the 
world’s largest groups with 475,000 employees in more than 190 countries. 
 
The technology procurement process 
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Before the publication of a tender 
 
As the Nødnett project was a large and complex project, the activities in the 
pre-commercial phase were rather comprehensive.  
 
The pre-commercial activities include among others the pre-study carried out 
from 1995-1996, the feasibility study carried out from 1998-2001 and a pilot 
study carried out from 2000-2004 (where the tested configuration in the Trond-
heim area was operational between late 2000 and June 2003).  
 
The pre-study 
In 1995, the Norwegian Ministry of Justice and the Police formally initiated col-
laboration with the Ministries of Local Government and Regional Development 
and of Health and Social Affairs on a pre-study called “A common radio network 
for the public safety services”. Experiences from other European countries in-
cluding Belgium, UK, Finland, Sweden, Austria and Portugal were gathered.  
 
In this report user requirements were gathered. The market was also surveyed 
for potential solutions. After a process where some technologies were regarded 
less interesting three main candidates were identified: A solution based on GSM 
2+ or GSM-R, an improved version of GSM; EDACS, a system marketed by Er-
icsson; and finally the new pan-European ETSI standard TETRA. The TETRA op-
tion was subsequently chosen. It was also discussed if the procurement of three 
separate systems was feasible, but it was rejected as being too costly.  
 
The feasibility study 
1998 followed the initiation of the next activity, the feasibility study. Seven min-
istries were involved and two additional ministries had representatives in the 
steering committee of the project. 
 
Under the project group one working group for each emergency agency (the 
police, fire fighting, and ambulance services) was set up as well as some other 
committees. 
 
The project ultimately led to the publication of a report in March 2001. The re-
port initially established the prevailing state of the Norwegian emergency agen-
cies communication equipment. The report ended up suggesting that the TETRA 
solution should be chosen, among others because several other countries have 
chosen the TETRA standard, and in order to learn from the other countries it 
was suggested that Norway would do the same. 
 
The pilot study 
In 2000, a pilot project was initiated where a TETRA-based digital radio system 
was established in the Trondheim region. The system was operational from the 
autumn 2000 to June 2003. The purpose of the project was to evaluate techni-
cal, financial and organizational issues associated with the implementation of 
the safety network. 
 
For the pilot study, an EEA-call for tender was completed, and after an overall 
evaluation a co-operation agreement was established with Telenor Mobil, with 
Nokia as a sub supplier. 
 
The objective of the pilot study was to give all parties concerned a better under-
standing of the possibilities of a shared communication media for the depart-
ments of emergencies. Moreover, the aim was to develop a thorough knowledge 
of digital radio networks with associated applications and terminals. 
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The results and experiences from working with the pilot network was part of a 
recommendation in selecting the technical and organisational solutions for the 
expansion of a shared national public safety network in Norway. 
 
Other preparatory actions include: Demand specifications, inclusion of academia 
in order to determine demand (one expert in economics and three experts in 
telecommunication), contact with other countries in order to learn from them, 
and participation in international for a.  Moreover, the procuring institution iden-
tified well-respected evaluation tools in order to evaluate the subsequent pro-
posals in the best possible way.  
 
As the project is rather large industry lobbies have been very active. Industry 
and the other ministries had a long wish list but seldom knew what was feasible. 
The lobbyists were closer to the Norwegian Parliament (Stortinget) than Nødnett 
and much political ‘noise’ complicated this process. 
 
The pre-specifications of the functionalities of the Nødnett were published prior 
to the actual call for tenders so that suppliers had the possibility of knowing in 
advance what Nødnett wanted. 
 
Procurement phase 
 
It was possible to identify 5-10 actors who could develop the systems needed 
for the safety network, but the actual numbers of bidders were lower as it was 
included in the specifications that the supplier should also operate the safety 
network. The fact that the suppliers should also operate the safety network, 
combined with high safety and technology demands implied that it was not pos-
sible for SMEs to bid for the project – they only functioned as sub-contractors in 
the project. 
 
The procurement of the new public safety network was conducted pursuant to 
the public procurement rules for procurement after negotiation. This is a closed 
process. For reasons of competition, the results from the negotiations were not 
published until after the selection of a supplier. 
 
Telenor/Nokia, EADS Secure Networks OY and Siemens chose to bid for the pro-
ject. It would have been a reasonable assumption that Nokia/Telenor would 
have had an advantage in the tendering process given the fact that they did the 
pilot study. However, the consortium ran into problems. 
 
Originally, Nokia was sub-supplier to Telenor with respect to the pilot project 
and also in the pre-qualification. However, after the call for tender was pub-
lished in May 2005 Telenor no longer wanted to lead the consortium, as they felt 
that the conditions were too strict. Nokia then took the lead of the consortium 
(as a single supplier) and Telenor became a central sub-supplier to Nokia. 
 
In the autumn of 2005, Nokia sold its Public Safety Radio division to EADS Se-
cure Networks OY. EADS continued to work on Nokia’s bid while at the same 
time working on their own bid. Hence, EADS had two different offers with two 
different technologies (Tetrapol and TETRA). EADS ended up loosing the con-
tract to Siemens. The whole process had been very demanding for Nokia and it 
has probably helped Siemens that Nokia had great difficulties with their partner 
in the tendering process.  
On 25 September 2006, Nødnett Norway decided that Siemens was its preferred 
supplier for the public safety network. Thereafter, the Ministry of Justice evalu-
ated all three potential suppliers (with special focus on price) and found that 
Siemens should be the preferred supplier.  
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Prior to the recommendation of preferred supplier, the consultancy Gartner car-
ried out an independent evaluation of the public safety network project, which 
focused on the risk of budget overrun with respect to the development and op-
eration of the public safety network. The risk was deemed to be relatively lim-
ited. Also the three departments of emergencies have played a key role in se-
lecting the final supplier. 
 
Post-contract phase 
 
In March 2007 a supplier contract was signed between the ministry of Justice 
and Siemens on the supply of radio terminals to be used in the first step of the 
expansion of the public safety radio network.  
 
The time line for the public safety radio network is as follows: 
 
Step one: 
2005: Discussion with potential suppliers and contract negotiation with supplier  
2007: Public safety network implemented in central parts of Oslo and environs 
(30% of occupied areas / 25% of the users / 4% total radio network area)  
2007/8: Evaluation – reading in the Norwegian Parliament (Stortinget)  
 
Step two: 
2008: Health region East  
(36% of occupied areas / 34% of the users / 19% total radio network area)  
2009: Health region South  
(55% of occupied areas / 49% of the users / 32% total radio network area)  
2009: Health region West  
(76% of occupied areas / 69% of the users / 45% total radio network area)  
2009/10: Health region Central  
(90% of occupied areas / 85% of the users / 62% total radio network area)  
2010: Health region North  
(100% of occupied areas / 100% of the users / 100% total radio network area) 
  
Commercialisation 
 
The aim is to sell the public safety radio concept to other European countries. 
So far, Denmark is currently developing a public safety network based on the 
TETRA-technology. The Danish project is called SINE (SIkkerhedsNEttet or Safe-
ty Network) and the Danish Agency for Governmental Management (Økono-
mistyrelsen) expects that a supplier is found mid 2007. 
 
Impacts 
 
The most prevalent impacts that can be identified from the Public Safety Radio 
Network are as follows:  
 
Seen from an employment perspective, the project has produced a number of 
new jobs, not least in the Nødnett Norway organisation, but in the long run a 
reduction of jobs on a national level is expected due to greater efficiency in the 
emergency services.  
 
Also the productivity and efficiency within the three departments for emergen-
cies are expected to improve, as the closer contact between the departments 
and better data communication enables restructuring of workplaces. 
 
The citizens are expected to benefit from the public safety network as the net-
work will have a better coverage, which increases the safety for the citizens. 
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Learning Points 
 
The project was based on functional specifications, which implied that Nødnett 
only stated that they wanted a public safety radio network that could cover the 
entire Norway. It was then up to the supplier to come up with alternative solu-
tions. However, the project director stressed the importance of knowing as 
much as the supplier about the financial and technical possibilities for a public 
safety network. Moreover, the financials were not unlimited, why the suppliers 
had to find the most economically feasible solution combined with the best 
technical solution. Lastly, a pre-study, a feasibility study and a pilot test con-
cluded that the TETRA network was the most feasible solution. Hence, it might 
be said that the pre-study, feasibility study and pilot test undermined the func-
tional specifications. However, they did serve to give the supplier a free hand in 
finding the best solution for the Nødnett and one of the bidders actually came 
up with a solution that involved a different technology than TETRA. After con-
tract conclusion, the specifications were non-negotiable. 
 
The incentive schemes used in the Public Safety Radio project was benchmark-
ing and gain sharing. Benchmarking implies that the Nødnett project is bench-
marked towards similar projects in the EU. If the benchmarking shows that the 
product gets cheaper with time, the price in the contract will go down. However, 
the problem here is to identify the projects that the public safety network should 
be benchmarked against (in terms of environmental surroundings, stakeholders 
etc.). Gain sharing implies that if the Public Safety Radio Project over a certain 
period of time delivers a profit the supplier should share the profit with the pro-
curer (Nødnett Norway). However, if the project loses money it will not affect 
the procurer. As Nødnett Norway stated: ‘We share gain but we do not share 
pain’.  
 
As previously mentioned, the three ‘nødetatene’ (Departments for emergen-
cies), namely The National Police Directorate, The Directorate for Civil Protection 
and Emergency Planning (which is responsible for the fire agency) and The Di-
rectorate for Health and Social affairs have bundled their demand in order to 
buy this public safety network, as it would not have been possible to buy the 
safety network for one of the departments alone. However, the cooperation has 
been complicated by the fact that the three departments for emergencies each 
had a long list of functionalities that they wanted the public safety network to 
fulfil, but few of them knew what was economically feasible. Moreover, it was 
difficult to get three autonomous departments to work together.  
 
An important lesson learned is that it has been very important to maintain com-
petition in the phases leading up to contract conclusion. It is the perception of 
the procurer that had the competition not been fierce, the project would have 
been too expensive and the best solution might not have been found.  
 
When asked about the applicability of the PCP-model in the Public Safety Radio 
Network, Nødnett Norway stated that the PCP model is mainly effective when it 
comes to radical innovation, which is often costly to develop. However, the pub-
lic sector does not have unlimited financial means, and moreover, the Nødnett 
project was a large project which has great administrative costs as well. Hence, 
the project looked for similar projects in other countries and tried to reuse as 
much of their current knowledge as possible. In general, it is too costly to start 
from scratch in a single country. If the project had been on an EU-level, it might 
have been possible to finance a radical innovation. 
 
Moreover, if all countries or MS start up their own innovation regardless of the 
practises in other countries, the systems (in this case, the public safety radio 
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systems) are not exportable or able to harmonise across borders. Hence, a cer-
tain amount of reuse is most economically beneficial. 
 
Also, the suppliers are hesitant to be involved in a project where no commercial 
benefit is to be reaped. It would not have been possible in the Public Safety Ra-
dio Project to have suppliers invest time and money in the project, if they did 
not know beforehand that the project was to be realised and that they would be 
the supplier. It was the impression of Nødnett Norway that if suppliers should 
participate in a project without commercial benefits the only solution would be 
to pay for their R&D activities. 
 
References 
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6.9.7 Smoke Detection System 
 

Procuring institution 
The Danish Railways (DSB), Denmark 
 
Supplier 
Bravida Denmark A/S, Denmark 
 
Presentation of the project 
Between 2000 and 2006 The Danish Railways piloted an R&D project for the 
development of a train-mounted smoke detection system.  
 
A smoke detection system is a hard ware and software-based system for the 
detection of smoke (not fire) around a train’s engine and passenger cabin. The 
system consists of electronic smoke detection sensors linked to the primary 
train computer. If smoke is detected in either of the two areas the train conduc-
tor is informed and if no response from the conductor is observed the system 
will automatically bring the train to a halt. The system is designed to limit dam-
age on passengers, cargo and train by identifying smoke formation before actual 
fire has started. This way the train can be evacuated earlier and any possible 
fire can be dealt with as early as possible.  
 
Procuring institution 
The Danish Railways (DSB) has been an independent public corporation since 1 
January 1999. DSB is wholly owned by the Danish Ministry of Transport. DSB 
carries around 160 million passengers every year and operates approx. 80 per 
cent of passenger train services in Denmark. DSB provides urban, intercity, re-
gional and international passenger rail services within Denmark, and across in-
ternational borders, in particular into Sweden.  
 
DSB is responsible for all operational tasks in connection with the train service 
with the exception of infrastructure provision. Aside from train operation DSB 
itself also manages all rolling stock maintenance, timetable, planning, market-
ing, ticket sales, stations and terminals, journey planning and station shops. In 
2005, the DSB Group had a profit of DKK 993 million (EUR 133 million), up DKK 
46 million (EUR 6 million) from the previous year. The company has a staff of 
more than 9.000 employees. 
 
Supplier 
Bravida is a large Scandinavian-based supplier of installation and installation 
services within the electricity, piping and ventilation sectors, providing services 
and solutions, from design and planning to installation, operation and mainte-
nance. In 2005 Bravida Denmark had a turn over of DKK 1.3 billion (EUR 174 
million) and a profit of DKK 37 million (EUR 5 million). The company has 8.800 
employees and 244 departments in Denmark, Norway and Sweden. Bravida is 
fully owned by the private equity company Triton.  
 
The technology procurement process 
In the 1990s new public railroad technical requirements were introduced in 
Denmark. This, in addition new requirements for environmental documentation, 
led the procurer to pursue the development of a smoke detection system for all 
its intercity (IC3) trains. The expected decrease in maintenance costs and de-
crease in accidents related to train fires further supported the decision to initiate 
the project.  
 
The IC3 trains in service at the time were designed in the 1980s when smoke 
detection was not a key focus for train developers. As a result of that the IC3 
train where not fitted with a smoke detection system and no viable solutions 
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had been developed. This meant that any solution should be integrated into 
already developed trains with minimal consequences for the overall structure of 
the train and it should be installed during routine maintenance of the trains to 
keep costs down.  
 
Before the publication of a tender/needs definition 
Over a period of 3 months the procurer spent resources on scanning the market 
for current solutions. No solutions from the train industry were found but the 
search for adjacent solution identified possible technical solution applied in the 
off-shore sector and within residential housing. The procurer hosted informal 
meetings with companies in these two industries to identify possible cross-over 
technologies. Based on the information provided from internal technicians, sci-
entists and the informal meetings with companies; the procurer was able to 
define the functional requirements for a smoke detection system for the IC3 
trains.  
 
Negotiation with potential suppliers 
Only two potential suppliers were pre-qualified and negotiations with these 
partners took place both bilaterally and at joint meetings with procurer and both 
pre-qualified suppliers. In addition the two pre-qualified suppliers were invited 
to present their tender in front of a supplier selection board. The selection was 
based on pre-defined selection criteria and both tenders were given feedback on 
their score. The negotiation was based on a contract proposal provided by the 
procurer.  
 
Contract conclusion (September 2001) 
The contract focuses more on administrative issues (payments, deadlines) and 
less on technical aspects of the system. The contract was intended as a guide-
line for instances where the normal interaction between supplier and procurer 
could not the solve issue. The contract was only minimally changed based on 
feedback from the potential suppliers. 
 
The procurer paid 100% of the R&D costs which is the most often applied ap-
proach by the DSB when acting as procurer under the condition that the product 
under development in not a core competence of the supplier. Otherwise the pro-
curer argues that it would be difficult to find interested suppliers. To counteract 
this, the procurer included a license agreement (royalties) into the contract 
whereby the supplier was required to pay the procurer a fixed sum per smoke 
detection system sold to other procurers. The amount payable was revaluated 
annually based upon a fixed percentage of the original licence fee.  
 
Research phase 
After contract conclusion an organisational setup were developed consisting of 
two different project groups. The day-to-day operation and the interaction be-
tween supplier and procurer were handled by the project leaders of the two or-
ganisations in an informal manner (phone and e-mail). In this forum all issues 
concerning technical specifications, prototype development, testing and valida-
tion were handled.  
 
The second group consisted of representatives from the law and economy de-
partments of the procurer and supplier. This group met more formally when 
contractual or larger economic issue were to be discussed. In practice the latter 
group was more often used when the first group could not resolve an issue and 
the partners therefore found the need to look into the contractual agreements 
and terms.   
 
 
The solution proposal phase 
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The supplier developed a solution proposal based on the R&D conducted in the 
technical annex of the tender. The system outlay was then discuss in great de-
tail with the procurer and finally approved for prototype development and test-
ing. During the process of approval technicians from the procurer and supplier 
interacted face-to-face and corrections were made immediately. The approval 
process relied less on a formalities and more on technical discussion of selected 
issues. This meant that the approval process only took days instead of tradition-
ally weeks. 
 
Prototype phase (Mid 2003) 
This system was then installed into one IC3 train which ran for about 6 months. 
During this period the train collected data on first a closed system (running 
without passengers) followed by a period in normal operation (with passengers).  
 
During this time the National regulation for passenger transport was changed 
and additional documentation and technical requirements were put in place. This 
meant that the prototype already in testing had to be altered. The project had 
to be halted because of the confusion about the content of the contract amend-
ments needed. The contract amendments were requested by the supplier but 
the procurer quickly realised the necessity of the contract amendment and 
drafted contract amendment I. The project was hampered by the change in the 
external framework conditions but informal cooperation meant that the contract 
amendment could be agreed upon fairly quickly.  
 
Commercialisation 
After test completion a slightly modified smoke detection system was then built 
into 96 IC3 trains (First batch). Again a new contract amendment for the instal-
lation of the 96 systems was needed. In the beginning of the project the pro-
curer envisioned to install the systems themselves using own facilities and tech-
nicians. This decision was made because the installation of the smoke detection 
system had to be during routine maintenance for the train where they were 
called in for service. The installation period would hence be several months and 
most of the work would have to be completed during the night-time mainte-
nance. As the project progressed the procurer saw a cost-saving opportunity in 
having the supplier install the systems as well. An additional contract was drawn 
up stipulating that the supplier was to install all systems. The connection to ex-
isting train systems (Hardware interfaces and cabling) were however still to be 
done by the procurers technicians. The process of the additional contract 
amendment was, as opposed to the first two, concluded without delay to the 
project.  
 
After project completion the supplier has received a time-limited maintenance 
contract on the smoke detection systems. This contract was awarded without 
competition and based on the experiences from the R&D project.  
  
A few attempts have been made from the supplier’s side to commercialise the 
smoke detection system to other European and international railway companies. 
In these commercialisation attempts the procurer has supported the supplier by 
being present at system presentation meetings and by presenting the system at 
different international events. This participation has been pro-bono.  
 
Impacts from the project 
The development of the smoke detection system has decreased the number of 
fires in trains because dangerous situations are dealt with earlier (already when 
smoke develops). This has had positive social impacts on the public users of the 
trains.  
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The insurance premium on both equipment and personnel has decreased be-
cause both material and personnel is increasingly protected by the smoke detec-
tion system.  
 
This has contributed to greater work safety and greater satisfaction among em-
ployees.  
   
PCP learning points 
 
Limited amount of potential suppliers forces procurer to disregard risk 
sharing 
The procurer in this case had difficulties in identifying potential suppliers in re-
lated and non-related industries (no one were identified in the train industry). In 
addition the preliminary talks with companies developing and producing adja-
cent solutions led the procurer to the conclusion that risk sharing with a supplier 
would not be a feasible solution. Companies not currently working within the 
specific technical field viewed the economic risks too high when there was no 
clear commercialisation potential associated with the R&D contract. This made 
them reluctant to participate in a risk sharing scheme with the procurer. In this 
specific case a licence agreement could be made because this was, by the sup-
plier, seen as a rather risk neutral solution that would still mean that 100% of 
the R&D costs would be paid by the procurer.  
 
Limited use of the contract when it is based on performance require-
ments 
When the contract is primarily based on performance specifications it may be 
limited in its use when solving technical or economic disputes between project 
partners. In this case study the informal communication between supplier and 
procurer meant that the contract was rarely used; and when used it was to sup-
port discussions on financial and legal issues. A flexible contact hence may open 
up for more informal cooperation between project parts but may also make dis-
putes harder to solve.  
 
The level of “flexibility” in the contract and the project partners’ willingness to 
discuss contract content and possible contract amendments during the project is 
however, as seen in the case study, of utmost importance. In this case study 
both project partners were, for the beginning of contact negotiations aware of 
the volatile nature of externalities and informally agreed to view the project 
more as a continuously developing project. IN this light the initial contract 
should be seen as the first in a series of contracts leading up to the final deliv-
ery of the system.  
 
Changes in external frame-work conditions calls for flexible contracts 
The procurer experienced an unforeseen change in the security requirements for 
passenger transport during the contract period. In order to take into account the 
new requirements changes to the smoke detection system had to be made. Ad-
ditional supplementary contracts (three in all) were drawn up to cover the addi-
tional R&D costs of changing the prototype. The procurer were aware of the 
additional workload put upon the supplier as a result of these changes in exter-
nal framework conditions and was therefore prepared to compensate the sup-
plier for this.  
 
In this instance; again the informal working relationship between procurer and 
supplier and the flexible contract made it possible to quickly draw up contract 
amendments without greatly halting the ongoing development work.  
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6.9.8 TERA-10 Super Computer 
 
Procuring institution 
CEA (Commissariat à l'énergie atomique), France 
 
Supplier 
Bull, France 
 
 
Abstract 
The TERA-10 is a supercomputer developed for computer simulation of nuclear 
testing. In 1996, the French President decided to stop nuclear testing and the 
French Nuclear Energy Commission known as CEA was asked to set up a com-
puter-based program that would guarantee the safety and reliability of deterrent 
weapons. The program, funded by the French Ministry of Defence, will run for 
15 years, until 2010.  

The simulation program fulfils two essential requirements, a) it can replace cur-
rent weapon systems when they come to the end of their life, b) it will maintain 
the advanced scientific capability in order to guarantee the reliability and safety 
of current systems and future systems. 

It is regarded as a technical innovation, although there was another supercom-
puter in use; the requirements for the supercomputer were tenfold those of the 
existing model at CEA and any other available.  

The TERA-1 supercomputer was built in the late 1990’s and the TERA-10, which 
was 10 times as powerful, in 2005.  

The tender process was in two stages and a prototype was built before the con-
tract was signed. After the contract was signed CEA and the supplier, Bull, col-
laborated on development of the TERA-10 until it was finished in 2005. 
 
The results of the R&D in this project are already being used for the develop-
ment of the next supercomputer, the TERA-100, which is due to be finished in 
2010. 
 
The project 
In 1996, when France decided to stop nuclear testing, CEA set up the Simula-
tion program in order to guarantee the safety and reliability of deterrent weap-
ons. The program, funded by the French Ministry of Defence, will run for 15 
years, until 2010. The central part of the program is the development of a nu-
merical simulator of the functioning of a nuclear weapon.  
 
In 1996, this demand of computing power in 2010 was far away (and consid-
erably above the predicted development path), so in order to fill this gap, CEA 
set up the TERA project.  
 
The TERA project goal is to deliver in 2010 the necessary computing power for 
the simulation program whatever the different capability and policy of the big 
computer vendors – which, in 1996, were all American or Japanese which made 
it even more difficult to influence them. 
 
The TERA project is regarded as technical innovation; although there were al-
ready supercomputers in use, the requirements for the supercomputer was ten-
fold that of the existing model at CEA and any other available.  
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The project was established with 3 milestones: TERA-1 to obtain in 2001, with a 
new architecture, a jump of a factor 100 with existing power, then, keeping the 
same architecture, TERA-10 in 2005 and TERA-100 in 2010. 
  
In 1997 the architecture of “Cluster of SMP” was chosen, tested and validated 
with two US vendors: IBM and DIGITAL.  
 
IN 2000 the TERA-1 supercomputer was ordered after a procurement procedure 
identical to the one used for TERA-10. 
 
The TERA-10 project was very complex due to the technical nature of the pro-
ject and because the product did not exist on the market. Several separate R&D 
projects were carried out in order to write the output specifications. This in-
cluded both the current supplier and other companies that answered the tender. 
This phase took up to 3 years and has been a very important part of the whole 
project, even though it was prior to the tender process. Two main feasibility 
demonstrations, financed by multilateral cooperation between CEA, a vendor, 
university labs and industrials with public aid (Ile de France region, Ministry of 
Industry).  
 
Once this phase terminated end of 2003, complete specifications were written 
by the CEA TERA team and a call for tender was issued beginning of 2004. After 
the contract was signed, CEA and Bull collaborated on development on the 
TERA-10 until it was finished end 2005. 
 
The results of the R&D in this project are already being used for the develop-
ment of the next supercomputer, the TERA-100, which is due in 2010. 
 
The buyer (procuring institution) 
The CEA is the French Atomic Energy Commission (Commissariat à l'énergie 
atomique). It is a public technological research body established in October 
1945 by General de Gaulle. The CEA is active in three main fields: Energy, fun-
damental research, health technologies, and defence and national security. In 
each of these fields, the CEA maintains a cross-disciplinary culture of engineers 
and researchers, building on the synergies between fundamental and techno-
logical research. 
 
In 2004, the civilian programs of the CEA received 55 % of their funding from 
the French government, and 35 % from external sources (partner companies 
and the European Union). The remaining 10 % was provided from a fund dedi-
cated to the decommissioning and clean-up of civilian nuclear plants. The de-
fence programs are funded directly by the French Ministry of Defence.  
 
CEA plays a major role in sustaining the French nuclear deterrent capability in 
the long term. Since nuclear testing was finally ended in 1996, the reliability 
and safety of weapons in the French deterrent force will be guaranteed by 
means of computer simulation. To this end, the Simulation program has been 
made up of three elements: 
 

• The development of predictive physical models for each stage of opera-
tion of a nuclear weapon 

• Computer simulation, which uses complex software to integrate these 
models. This demands a high level of computing power, which is offered 
by the Tera supercomputer facility based at the CEA's DAM Ile-de-
France centre 

 
• The experimental validation of the calculations, obtained on the basis of 

the results of past nuclear testing and new experimental facilities. 
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The Supplier 
The French company Bull is an information technology company helping corpo-
rations and public sector bodies develop open and secure information systems 
to sustain their business strategies. The premier European-based global IT sup-
plier, Bull has a worldwide presence in more than 100 countries, and is particu-
larly active in the defence, finance, healthcare, manufacturing, public and tele-
communication sectors. The annual turnover was €1,173m in 2005. The geog-
raphy of the turnover is mainly concentrated in Europe, 47% in France, 40% in 
the rest of Europe followed by 6% in Asia/Africa and North America (5%), South 
America (2%). 
 
The company has R&D labs in France, USA, Brazil, Italy and Germany. 
  
The technology procurement process 
 
Research phase 
The research for the TERA-10 started as soon as the first TERA-1 computer was 
completed. CEA met up with a number of possible suppliers and experts in order 
to test the future architecture of the basic server for the TERA-10. 
It took a lot of resources to get European companies interested in the TERA-10 
project, which is a general tendency for High Performance Computing (HPC). 
The TERA-10 project was very complex due to the technical nature of the pro-
ject and because the product did not exist on the market. Prior to the official 
tendering process, CEA ran several (7-8, including 3 important ones with exter-
nal funding) R&D projects with suppliers, universities and industry experts in 
order to find out the best technical specifications. This phase took up to 3 years 
and was a very important part of the whole project. 
 
Two of the suppliers involved in the subsequent procurement process were also 
involved in the R&D projects. 
 
Two main feasibility demonstrations were carried out, financed by multilateral 
cooperation between CEA, a vendor, university labs and industrials with public 
aid (Ile de France region, Ministry of Industry). 
  
Once this phase terminated towards the end of 2003, complete specifications 
were written by the CEA TERA team and a call for tender was issued at begin-
ning of 2004. 
 
It was important for CEA to have a lot of output specifications, as the TERA-1 
project showed what can happen if the procurer does not have the technical 
ability to assess the supplier prior to signing the contract. CEA were not able to 
evaluate in detail the proposals in the TERA-1 project and although they had 
penalties for time delays in the contract, the proposal submitted by the winner 
turned out not to be realistic (according to the procurer, the supplier had al-
ready calculated the penalty costs into their budget). 
 
 
Procurement phase 
The purchase was the result of a call for tender, following the French rules for 
public sector procurement called ‘request for procurement on performances’ 
(RFP). 
 
A call for procurement (RFP) was issued mid March 2004, specifications sent to 
seven of the eight (one was rejected for administrative reasons), with an an-
swer requested early May. In this “initial answer” vendors had to give their best 
technical proposal with its cost, not knowing the budget target.  
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During the second stage of 2 months, 3 set of ‘discussions’ occurred between 
CEA and each of the vendors. Every change accepted by CEA with one vendor 
has to be communicated to all others in order to keep equality.  
 
During this process one vendor gave up and only four gave a ‘final answer’ 
within the budget at the beginning of July. It was on this ’final answer‘that the 
four vendors were judged. 
 
The last was to verify that the vendors’ proposals would fulfil the 258 criteria 
(output specifications) that CEA had set up. The final choice between the two 
finalists was made by comparing the results on 52 selected benchmark criteria. 
At this point, the vendors had developed a prototype of one of the 544 servers, 
which are connected in the TERA-10 today. 
 
The contract between Bull and CEA was signed in December 2004.  
 
Post contract phase 
 
In the contract the timeframe for completing the development and installation of 
the TERA-10 was one year.  
 
During that year there was little development ongoing, because the TERA-10 
consists of over 500 servers which were very similar to the prototype. Thus, it 
was a case of producing a large amount of servers similar to the prototype and 
making them work as one entity.  
 
However, Bull and CEA worked closely together and CEA had employees whose 
only job was to make sure that everything was in the right order and that the 
deadline was met. The TERA-10 was installed at CEA Ile de France on December 
19th 2005, a couple of days ahead of schedule and passed all acceptance tests. 
 
The development of the next HPC, the TERA-100, has already started and it is 
to replace the TERA-10 in 2010. 
 
PCP learning points 
 
Functional specifications 
The tender specifications were a list of 258 questions regarding the functions of 
the TERA-10. CEA did not have the technical ability to set out the technical 
specifications as the product was not yet developed, so the majority of the 
specifications were functional. The choice of suppliers was based on their ability 
to answer the output-based specifications. 
The TERA-1 project showed the importance of understanding the technology in 
the project, in order for the procurer to be able to assess the suppliers’ propos-
als before the contract is signed. 
 
 
Definitions 
CEA suggested that some PCP elements need to be explained in detail in order 
to be able to define the pre-commercial phase. Examples of this are the defini-
tion of the prototype phase and what is defined as a European company. In 
HPC, it is often consortia who bid for projects and all companies involved in HPC 
are large companies with offices around the world. 
Another problem with HPC procurement is that there is no competition inside 
the EU, which will make it hard to find companies to participate in the PCP fun-
nel model, where several suppliers are developing a prototype at the same time 
and especially if they must also be European companies. 
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In general CEA can see the potential of pre-commercial procurement, but defini-
tions will have to be clear and it is not always possible to get European compa-
nies to bid for the projects. Therefore, the prospect of having 3-4 European 
suppliers is weak because of the complexity of the technology and the product. 
  
Interviews 
Jean Gonnord, Director for Numerical Simulation & Computer Sciences, CEA, 
Paris, 08/02/07 
 
  
Documents 
Press Tour: The Tera-10 Supercomputer, CEA, January 2006 
CEA ‘Defence’ Annual Report, CEA 2006   
http://www.cea.fr/english_portal 
http://www.supercomputingonline.com/article.php?sid=8673http://www.
bull.com/index.php 
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6.9.9 Variable Message Signs (VMS)  
  
Procuring institution 
The Highway Agency, England 
 
Supplier 
VMS Ltd., England 
COLAS, England 
 
Abstract 
 
The message signs on roads in England were out-dated towards the end of the 
1990’s and the increased usage of cars meant that the Highway Agency decided 
to make changes in order to minimise congestion.  
 
The Variable Message Signs (VMS) project was commissioned and funded by the 
Highway Agency (HA) in 2002. The aim of the project was to communicate in-
formation and advice to drivers about emergencies, incidents and network man-
agement, aimed at improving safety and minimising the impact of congestion. 
 
Prior to the tendering stage the Highway Agency held a series of workshops in 
order to find out the ideas and concepts in the market at the present time. The 
output from the workshops led to the tender output specification. The tender 
was advertised in the EU Official Journal. 
 
The production cost for the development of the prototype was covered by the 
Highway Agency, including the test phase. Two suppliers, VMS Ltd. and COLAS 
were awarded a contract to develop the variable message signs.  
 
VMS Ltd. has subsequently sold the variable message signs developed in the 
project to foreign markets, including the Athens Olympics and in projects in New 
Zealand. COLAS also bought the license and have used it to bid for other pro-
jects. 
 
The project 
 
The primary purpose of the Variable Message Signs (VMS) on the Highway 
Agency’s network is to communicate information and advice to drivers about 
emergencies, incidents and network management, aimed at improving safety 
and minimising the impact of congestion. 
 
Strategic VMS are located at key points on the network and are designed to 
provide drivers with sufficient information to re-route or change their travel 
plans. Strategic VMS can be used to improve the performance of the network by 
redistributing traffic efficiently when congestion occurs and spare capacity is 
available elsewhere on the network.  
 
The buyer (Procuring institution) 
 
The Highways Agency, established in 1994, is an Executive Agency of the 
Department for Transport (DfT), and is responsible for operating, maintaining 
and improving the strategic road network in England on behalf of the Secretary 
of State for Transport. 
 
The Agency's purpose is to provide safe and reliable long distance journeys on 
strategic national routes by managing the traffic using roads as well as 
administering the network as a public asset. 
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Suppliers 
 
VMS Ltd. 
 
Variable Message Signs Limited specialises in the design, manufacture and in-
stallation of a range of LED based products used in traffic management control. 
 
The road traffic product range covers applications in the highways, urban, and 
traffic management equipment sectors, whilst their developing rail products 
feature an LED long-distance rail signal and track information variable message 
signs.  VMS Ltd. has been a supplier for the HA since 1992 and are in regular 
dialogue with the HA. VMS is an SME with approximately 75 employees.  
 
COLAS Ltd. 
 
Colas Limited operates throughout Great Britain as a service provider to the 
highways and airfields sectors. 
 
Colas worked with the CMI (controlled motorway indicator) displays which were 
developed on behalf of the Highways Agency in 1995 for a trial of Variable 
Speed Motorways in the UK. 
 
Colas SA is the parent company and is based in France and the Colas Group has 
approximately 60,000 employees. 
 
Prior to the VMS project Colas Limited had not made any variable message signs 
but only controlled motorway indicators, so they joined up with the parent com-
pany Colas SA who has experience in producing variable message signs in 
Europe. 
 
 
The technology procurement process 
 
Research phase 
 
The Highway Agency talked to industry and technical consultants and also held 
workshops in order to define the specifications for the variable message signs. 
The specifications were output-driven. The output and input was set, but it was 
up to the suppliers to come up with a solution on how to interpret the data in-
formation and display it. 
 
Only one of the two suppliers selected for this project was involved in the work-
shops prior to the tender stage. The output specifications were used for the call 
for tender, which was advertised in the EU Official Journal in 2002. 
 
Procurement phase 
 
Only three companies entered the competition and the selection process was 
based on price and quality, 40% on price and 60% on quality.  
 
The Highway Agency decided to award a contract to two of the three companies, 
COLAS and VMS Ltd. The R&D process was quite different for the two compa-
nies. COLAS had to do a lot of R&D before the tender stage in order to meet the 
requirements, whereas VMS Ltd. had more experience in the field and had to do 
less R&D in preparation for the tender. 
One of the reasons for the decision to split the contract was that the Highway 
Agency wanted to spread the risk in the development phase. In several previous 
projects, suppliers had pulled out or gone out of business. Another reason for 



 

 

Opportunities for Public Technology Procurement in the ICT-related sectors in Europe 

91 

having multiple suppliers is that it gives the procurer the option to be more se-
lective and also improve the chances of a better quality product.  
 
There were no obligations to buy the product from any of the suppliers as the 
first contract only included the development of a prototype. A separate contract 
was made for the supply and maintenance of the variable message signs.   
 
The two suppliers received £2 million (EUR 3 million) each to develop a proto-
type and this phase was funded 100% by the Highway Agency. However, one of 
the suppliers had to invest time and money prior to the tender in order to find 
out how to meet the outline specifications. The two prototypes were developed 
in parallel and the only obligation for the Highway Agency was to buy the proto-
type, if it lived up to the specifications. 
 
Post contract phase 
 
Several tests were carried out in this phase, both at the suppliers’ own prem-
ises, and in the Highway Agency’s research facilities. There was no collaboration 
between the two suppliers during the development phase.  
 
The second stage of the project was the development of the variable message 
signs from the prototype and for supply of the finished products, including a 
maintenance period. The overall budget for this stage was £21 million (EUR 30 
million) and contracts were awarded to both suppliers.  
 
The Highway Agency was able to do this because the specifications in the tender 
were output driven. This meant that they could use the two different variable 
message signs although they collected and displayed data in two different ways. 
The two suppliers only met to make sure that the mechanic connections were 
identical.  
 
Commercialisation  
 
In the contract between the suppliers and the Highway Agency it is stated that 
the IPR rest with the procurer. However, there is a clause which enables the two 
suppliers to apply for commercial exploitation of the IP.  
 
It was not a part of the contract that all new developments on the variable mes-
sage signs, where the IP has been used, have to be reported back to the High-
way Agency. However, if there has been an advance in the technology, the 
companies will normally report back to the HA.  
 
The two suppliers have to pay for the IP, but it was a symbolic amount. 
 
VMS Ltd. used the IP for projects including the Athens Olympics, New Zealand 
and Australia. COLAS also bought the license and have used it to bid for other 
projects. 
  
The Highway Agency share the IPR with other Government agencies in the UK 
and it has been used in all the other countries within the UK. 
 
 
 
 
 
Learning points 
 
Two suppliers/risk sharing 



 

 

Opportunities for Public Technology Procurement in the ICT-related sectors in Europe 

92 

The project had two suppliers all the way through the process from developing 
the prototype to the supply and maintenance of the finished product. This was 
done to spread the risk, but the development phase was funded 100% by the 
Highway Agency, so there were no risks for the suppliers. 
 
The Highway Agency chose to grant both suppliers a supply contract as both 
products met the requirements set out in the prototype phase. It was not an 
issue that the products were different, because the prototypes had been devel-
oped on the basis of the same functional specifications and thus both lived up to 
the requirements of the procurer. 
 
Both companies are market leaders within the variable message signs field. One 
of the suppliers did not see it as a problem that more than one supplier were 
involved in the prototype phase, mainly because the costs were covered by the 
procurer.  
 
However, the other supplier mentioned that the IP is in the public domain when 
more than one supplier is involved and a lot of technical knowledge is passed on 
to the competitors. This is a problem for the supplier, but it is not unusual for 
project within this field to have more than one supplier in the UK. This is not the 
case in the non-UK countries the supplier is working in, as only one company is 
involved. 
 
When asked if they would bid for projects if they have to pay for the prototype 
phase themselves with more than one supplier involved, the suppliers men-
tioned that paying for the R&D and prototype phase was not a problem, but 
they wanted a promise to buy from procurer or a very good business case that 
shows a large potential market.  
 
In regards to the funnel model, the companies were concerned, as a lot of the 
leading edge knowledge would be lost and given for free to the competitors.  
 
Availability of suppliers 
The procurer mentioned that the availability of suppliers within the industry is 
very limited and one of the main reasons is that there is a difference in the 
specifications in each country, so the price of using a company unfamiliar with 
the UK system would be expensive compared to a local supplier. 
 
The Highway Agency is currently working with agencies in other countries in 
order to try and use the same specification for very similar systems.  
 
However, one of the companies mentioned that another reason for the lack of 
suppliers bidding is that in the UK, there is a severe amount of testing required 
and it requires a large company to be able to carry out these tests. The amount 
of severe testing in the UK is also a reason why many overseas suppliers choose 
not to apply.  
 
There are not a large number of suppliers in general, mainly because the num-
ber of potential customers is limited, so although many of the contracts are 
large, it will not secure a business in the long run. This is also why many suppli-
ers go out of business during projects.  
 
 
Knowledge gathering 
 
The Highway Agency also highlighted that involving experts and industry in the 
early stages of the project provided them with the tools to asses the suppliers. 
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IPR/commercialisation 
 
The Highway Agency made the IPR available to all other Government agencies 
within the UK. The specification of the variable message signs differ and sharing 
IPR will help toward getting a uniform system across the UK. 

  
This will improve the chances of getting more suppliers and also give the oppor-
tunity of bundling of demand procurement. 
 
Both suppliers have used the IPR for proposals and projects outside the UK 
since completion of the project. 
 
The suppliers mentioned that it is the norm that the procurer gets the IPR. This 
is not seen as a major problem when bidding for projects, as long as the suppli-
ers have cheap access to the IPR. The problem is larger when the IP is shared 
between the suppliers, because their input may not be the same.  
This is a vital issue for the PCP funnel model. 
 
Resources 
 
Interviews 
James Tromans, Project Manager, the Highway Agency, Bristol (UK), 25/01/07 
Ian Gibson, Colas Ltd., West Sussex, UK, 19/04/07 
Roger Stainford, Deputy Chairman, VMS Ltd., Hebburn, Tyne & Wear, UK, 
04/05/07. 
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6.9.10 Environment-friendly tumble dryer 
 

Granting institution 
 
The granting organisation is the International Energy Agency, however, Van 
Holsteijn en Kenna (VHK), external consultants for the Netherlands Agency for 
Energy and the Environment (NOVEM) managed the project   
 
Supplier 
AEG 
 
Presentation of the project 
 
The environment friendly tumble dryer invented by the German company AEG 
(today Electrolux) was originally initiated by a competition, “Dryer Promotion 
Competition”  arranged by the International Energy Agency, IEA and the Neth-
erlands Agency for Energy and the Environment, NOVEM (Today SenterNOVEM) 
under the Annex III90 of the Demand Side Management Programme (DSM), 
called “Cooperative Procurement”91.  
 
The political and economic rationale behind the competition can be traced back 
to The Energy Memorandum (1997) of the Dutch Ministry of Economic Affairs 
which emphasized the discrepancy between efficiency and consumption; over a 
period of 20 years, the increase in efficiency had not led to a decrease in total 
electricity consumption. On the contrary, electricity consumption had since mid 
1970s until mid 1990s risen by 1.8% per year. Therefore, with support from the 
IEA, it was decided in the 3rd National Environmental Policy plan (NMP3) by the 
Dutch government92 that manufacturers should be encouraged to produce and 
supply environment-friendly products and services. Novem, an agency of the 
Dutch Ministry of Economic Affairs promoting sustainable development and in-
novation, “outsourced” the project management of the competition to Van Hol-
steijn en Kemna, VHK. 
 
A conference held by IEA in 1996 was the kick-off for the further development. 
The result of the conference was manufacturers’ promise to concentrate on the 
development of super-energy-efficient tumble driers. Shortly after, the competi-
tion was initiated.  
 

                                               
90 The objective of Annex III was to establish a cooperative demand-pull procedure to 
bring more energy efficient and environmental-adapted demand side management tech-
nologies to the marketplace, as well as to rank innovative candidate technologies for com-
petitive procurement activities, and to produce key DSM technology options that have not 
yet reached the market in order to demonstrate and test the procedure developed. The 
Annex III focused on three main areas, namely Wet appliances, Industrial Motors and 
Copiers. Annex III is also regarded as the most promotional aspect of the DSM pro-
gramme. Throughout Annex III it has been essential to make sure that government, sales 
organisations, and energy companies are prepared to organize promotional activities in 
order to create market demand for appliances in question. 
91 The following countries and organizations have taken part in the Annex III: Denmark, 
Danish Energy Agency; Finland, Motiva; Korea, KEMCO,; Netherlands, NOVEM; Spain, 
ENHER; Sweden, Swedish National Energy Administration (STEM, former NUTEK); United 
Kingdom, DETR, BRE and ETSU; U.S, DOE and EPA, European Commission, DG XVII, En-
ergy. 
92 Ministers of department of Housing, regional Development and Environment (VROM), 
Agriculture and Fisheries (LNV), Transport and Public Works (V&W), Economic Affairs (EZ) 
and Development Cooperation 
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A feasibility study made by IEA on technological alternatives to traditional tum-
ble dryers revealed that a heat-pump technology should be introduced to the 
market. The technology is however app. 20 % more expensive than the highest 
price of traditional tumble dryers and, therefore, the ambition of the Dutch gov-
ernment was to stimulate demand for energy-efficient tumble driers by lowering 
the price to the level of mass-produced appliances. This differed from the typical 
American way of organising technology procurement, where groups of buyers 
often guarantee a certain purchase of e.g. environment-friendly products.93  
 
Presentation of the buying institution and the supplier 
 
Granting institution 
The Netherlands Agency for Energy and the Environment, NOVEM, is an entity 
under the Dutch Ministry of Economic Affairs promoting sustainable develop-
ment and innovation, both within the Netherlands and abroad. It is the aim of 
NOVEM to achieve tangible results that have a positive effect on the economy 
and on society as a whole. The tumble dryer competition was a part of the Na-
tional Environmental Policy plan (NMP3) and was supported by IEA. 
 
One of the tasks of NOVEM/VHK was to establish a buyers group, where leading 
buyers from each of the participating countries (Finland, the Netherlands, Swe-
den, UK, US and Switzerland) had have expressed interest in purchasing the 
dryer. The project is was intended to match those buyers with suppliers of effi-
cient dryers, and to provide opportunities for public recognition of the manufac-
turers who meet the specifications. 
 
Supplier 
Since its foundation in 1887 in Germany, AEG has developed advanced electrical 
engineering in consumer products. In 2004, appliances from AEG became des-
ignated AEG-Electrolux to signify the link with Electrolux. AEG mainly produces 
household appliances and is represented most European countries. 
 
 
The technology procurement process 
 
Before the publication of a tender 
 
A couple of years before the granting scheme were initiated; feasibility studies 
were conducted in order to prepare for the actual competition. Comprehensive 
technical specifications were developed. However, many of the specifications 
were standard specifications for tumble dryers and the only aspect challenged 
compared to conventional tumble dryers was the energy consumption. 
 
Numerous stakeholders were involved. Basically, all relevant stakeholders who 
had knowledge of tumble dryers were involved, including industry lobbies and 
industry organisations. 
 
After the feasibility study, a report was produced and NOVEM and the Swedish 
NUTEK (Swedish Agency for Economic and Regional Growth) stated that if a 
company was able to meet the technical specifications laid out in the report, 
they would commit to subsidising the grantee with 200,000 €. Hence, the peo-
ple behind Annex III decided that the contest should be held. 
 
Procurement phase 
 

                                               
93 U.S. Department of Energy: U.S. Energy - Efficient Technology Procurement projects: 
Evaluation and lessons learned, February 1999 
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In the procurement phase, the granting organisation did aim for including nu-
merous suppliers. However, only AEG managed to fulfil the technical specifica-
tions put forward by the granting organisation. Other suppliers did not have a 
project that met the technical specifications and one supplier (Whirlpool) did not 
have their bid ready in time. 
 
 
Post-contract phase 
 
As mentioned, AEG won the first round in 1998 as it was the only bidder fulfill-
ing all criteria put forward by the government (NOVEM). The invention by AEG, 
the eco dryer - also known as the ÖkoLavaterm - was shortly after prototyped 
and in 1999 launched. It consumes 50% less electricity than other household 
driers and earlier models. The machine furthermore had the distinction of re-
ceiving the first EU Energy Class A Label.  
 
Commercialisation 
 
The supplier AEG stated that the commercial output of the dryer afterwards was 
very limited and that they lost money on the development of the dryer. The 
granting organisation furthermore stated that the dryer had been so expensive 
that even though the supplier was guaranteed a subsidy, it was not sufficient to 
finance the development of the dryer, the reason being that in order to be en-
ergy-efficient; many components had to be specially constructed. 
 
The dryer was, however, on the market for a couple of years without much suc-
cess before it was eventually withdrawn. AEG re-launched the dryer in late 2006 
at a lower price, but so far without major commercial success. 
 
Despite the high production costs of the dryer, which was well-known to the 
granting organisation, the granting organisation chose to award the dryer any-
way, as the technology had the potential of being used in other areas. According 
to the granting organisation the technologies developed in connection with the 
dryer has subsequently been used by AEG, thus creating a spin-off from the 
project. However, according to the supplier the technology did already exist 
prior to the competition and the main barrier has been the commercialisation of 
it, not inventing the technology. Thus, the spin-off benefits of developing the 
technology have been quite small for the supplier. 
 
The granting organisation stated that the motivation for AEG was not simply 
commercial, but also to develop new, innovative technologies. The incentive for 
doing that was the award, which functions as a seal of approval of the innova-
tion. This view, however, does not correspond to the view of the supplier. The 
supplier was already familiar with the technology and its aspiration was primar-
ily to get the possibility of introducing the technology to a broad audience, to 
commercialise it. Therefore, the resulting low sales was disappointing for the 
supplying company which states that a first buyer agreement / sales guarantees 
could possibly have helped overcome the uncertainty related to sales. 
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Impacts 
 
As the innovation was not very successfully commercialised, the impacts are 
rather limited. The potential environmental impacts are rather large, but have 
not been realised to a very large extent.  
 
 
PCP Learning Points 
 
Funnel model 
The granting organisation aimed at including numerous suppliers; however, only 
one met the technical specifications. The limited number of suppliers may have 
hampered innovation, as one innovative dryer was produced, but turned out to 
be too expensive for commercialisation due to the need for specially constructed 
components. Numerous suppliers might have solved this problem by coming up 
with a more economically feasible solution. 
 
Risk sharing 
The supplier was guaranteed a fixed sum (subsidy) of EUR 200,000 by the 
granting organisation after having finalised the dryer. In return, the supplier had 
to bear costs relating to the development of the dryer. In this case, the subsidy 
was however not enough to cover the costs for the supplier, and the subsequent 
limited commercialisation success made it an economically very unfavourable 
project for the supplier. Given the knowledge that the drier was very expensive 
compared to other driers in the market, it might have been foreseen that the 
commercial potential (and as a consequence, the energy-saving potential) was 
limited. It could thus be argued that the project should not have received the 
award. However, according to the granting organisation it should, as the tech-
nology developed in the project was highly innovative and was subsequently 
used by the supplier, a view that is not shared by the supplier. According to the 
latter, a clear additional sales guarantee agreement would have minimised the 
risk for AEG associated with producing the technology.  
 
Stronger first buyer agreement 
In the present case, the identification of possible buyers who were willing to 
sign a letter of intent had not been successful. This implied that the supplier did 
not benefit very much from the project, as the technology behind the Environ-
ment-friendly Tumble Dryer had been developed prior to this project and was 
hence just put into a new context. According to the supplier, a stronger first 
buyer agreement would have made the project successful for them. Instead of 
stimulating demand for energy-efficient tumble driers by lowering the price to 
the level of mass-produced appliance, an actual guarantee a certain purchase 
(often seen in American cases) would according to the supplier have been more 
beneficial.  
 
Also, had the supplier conducted a stronger business case it would have clarified 
e.g. demand for the supplier before entering the project and the supplier could 
have conducted a cost-benefit analysis in order to assess if the project seemed 
feasible in the first place. 
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6.9.11 Sundhed.dk eHealth platform 
 
Procuring institution 

• Danish Regions - lead (DK) 
• Danish Ministry of Health and the Interior (DK) 
• Department of Health (DK) 
• Capital Region of Denmark (DK) 
• Municipality of Copenhagen (DK) 
• Municipality of Frederiksberg (DK) 
• Association of Danish Pharmacists (DK) 

 
Supplier 
Consortium led by ACURE (DK)  
 
Project sum 
DKK 50 Million (App. EUR 6.7 Million) 
 
Abstract 
The development of the public eHealth portal Sundhed.dk represents a pro-
curement of incremental innovation based upon a project competition. The les-
sons learned are primarily regarding the difficulties with bundling of demand, 
multiple suppliers and limited knowledge among procurers to challenge potential 
suppliers.  
 
Presentation of the project 
In 2002 Danish Regions along with several public agencies decided to support 
the development of an IT system that could: 

• Bring together all communication between patients and the public health 
services 

• Act as a communication platform for the stakeholders in the public 
health sector 

• Present professional information to the parties in the public health ser-
vices. 

 
Previous national IT-projects focussing on patient/public health services integra-
tion had been under development in Denmark in the period 2000-2002 and lim-
ited experiences from the United Kingdom were available. These experiences 
were, however, not very useful for the Sundhed.dk project that basically had to 
start from scratch. The previous experiences could be not used because they 
were not national and not complex enough to constitute lessons learned.  
 
The project operated with three levels of stakeholders. Thus, a supplier (consor-
tium) that could provide services to all three levels was preferred. The users of 
the platform (citizens, patients, health care professionals) were to interface with 
the portal’s many features. The portal would then draw upon existing and new 
databases from procuring institutions (see above). The structure can be illus-
trated as below: 
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Figure 2: The structure/architecture of the Sundhed.dk eHealth portal 
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Source: Sundhed.dk Tender Material, 2002 
 
 
Procuring institution 
Danish Regions represents the interests of all 13 Danish Regions94. It promotes 
and supports the principles of regional autonomy and acts as spokesman for the 
regional councils in matters related to the central Danish government. 
 
More than 120,000 staff is employed by the regions which makes the regions 
one of the most significant public employers.  
 
Supplier 
The supplier of the Sundhed.dk eHealth portal is a consortium led by ACURE, 
which is an IBM-owned company developing clinical solutions for the healthcare 
sector. The company acted as consortium leader with among others IBM, LEC, 
Maersk Data and Novo Nordisk IT. 
 
ACURE Company was established in 2002 as a merger of the companies Medfork 
A/S and LEC A/S and currently has about 150 employees on three locations in 
Denmark. The other consortium members are major companies. 
 
The technology procurement process 
The development of the Sundhed.dk eHealth platform was divided into several 
phases.  
 
Phase 1 focused on developing a platform where users could access eHealth 
information. In addition, phase 1 focused on developing IT-based tools that 
supported general practitioners and patients. IT-based support tools for selected 
patient pathways and patient/doctor interactions were also developed in phase 
1. Specific solutions in phase 1 were, among others, booking, presentation of 
clinical tests, and access to clinical image material via Sundhed.dk.  
 

                                               
94 As of 1 January 2007, the number of regions has been reduced to 5 (through mergers) following 
a”structural reform” of Danish local authorities. 
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Subsequent phases focused on the electronic communication between health 
services and on developing electronic access for patients to their medical re-
cords. This required the application of digital signatures and electronic patient 
records.  
 
 
Before the publication of a tender 
Prior to tender publication a process was put in place to select the tender proce-
dures. Two different tender procedures were considered: 

• Project competition with subsequent negotiations 
• Restricted tender 

 
The project competition was considered as being applicable in situations where 
the procurer has a well-defined need and demand specifications. In this tender 
procedure it is up to the tendered to define the technical solution to meet these 
needs. The procurer is obliged to negotiate with all selected suppliers from the 
project competition. 
 
A restricted tender was considered a useful solution in situations where the pro-
curer can define precisely the components and solutions required. On the other 
hand this solution is, according to the procurer most useful in procurement of 
off-the shelf products and service.  
 
Based on an analysis of pros and cons of the two abovementioned tender proce-
dures the project competition with subsequent negotiations was selected be-
cause it made more room for innovation on the part of the supplier.  
 
 
Pre-qualification 
A prequalification procedure was conducted and the notice of invitation to ten-
der was published January 31, 2002.  
 
The procurer received 16 proposals of varying quality which was viewed as sat-
isfactory. The procurer expected to pre-qualify six participants but after receiv-
ing the pre-qualification bids only five were pre-qualified.  
 
Publication of tender 
The tender was a category 7 tender (IT-Services and IT-related services) pub-
lished according to EU rules for tender publication. The tender material was only 
sent to the five pre-qualified participants. The five potential bidders had about 
four months to develop a final project proposal.  
 
 
Contract conclusion 
Of the five pre-qualified bidders, three were selected as preferred bidders. Con-
tract negotiations were then conducted in parallel with all three. Of the five in-
coming tenders’ one was not seen as being in accordance with the terms of ref-
erence and one was rejected.  
 
The received tenders generally covered two different innovative approaches to 
development of eHealth portals. One was based on state-of-the-art information 
from launch date and the other focused more on the gradual development of the 
data integration features. 
 
The consortium headed by ACURE was selected after the contract negotiations 
and the contract was signed at the beginning of 2003. This consortium repre-
sented an offer focused on the development of the data integration aspects of a 
public health portal.  
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The contract included three elements; development, operations and upgrade. 
The last module (upgrade) has not yet been fully utilized due to current discus-
sions on the timing and extent of such an upgrade.  
 
The contract included a “shared” IPR scheme where the supplier holds the IPR 
right but pays a royalty to the procurer for usage. This sharing of IPR is only to 
be applied in cases where the procurer or supplier sells elements of the eHealth 
portal. The supplier is expected to administer the IPR but the procurer is aware 
that the actual application of the IPR sharing scheme is still to be tested in prac-
tice. 
 
The two losing tenders were invited to a post-competition meeting were the 
strengths and weaknesses of their failing proposals was discussed. Both losing 
tenders expressed a degree of discontent with the no one-off payment of tender 
development costs.  
 
 
Research phase/ solution proposal phase 
Overall the development went rather smoothly due to an honest and open dis-
cussion on technical and organisational challenges between the procurer group 
and the consortium of suppliers. There were, however, two challenges in con-
nection with two key points in the development:  
 
The procurer tried actively to force/promote that the software and the integra-
tion solutions developed by the supplier should were based on open source and 
open standards. The procurer encouraged the group of suppliers to fully apply 
the national health data network standards (also known as MedCom standards). 
During the R&D phase the procurer, however, realised that the group of suppli-
ers were increasingly applying proprietary standards based on individual firm 
capabilities. The R&D resources were, to some extent, spent on developing pro-
prietary standards that would make a multiple supplier strategy difficult.  
 
In relation to that the second key focus point of the eHealth portal, being multi-
ple suppliers with overlapping competencies, would also not work in reality. The 
use of proprietary standards simply made it more difficult to play the suppliers 
within the consortium off against each other. The procurer selected a consor-
tium of suppliers in the anticipation that the overlapping competencies of the 
different IT firm constituting the consortium would promote competition within 
the consortium and give the procurer more options.  
 
In addition the subsequent upgrade of the eHealth platform was a difficult area 
in the development and operations of the eHealth portal. Due to a rather weakly 
formulated contract on the issue of software, hardware and content upgrade the 
procurer and supplier had to resolve the issue using legal assistance.  
 
Commercialisation 
The developed eHealth platform was launched on 10 December 2003. Since its 
launch the eHealth portal has had a rising number of unique users currently at 
about 250.000 a month.  
 
The technology and process developed for the eHealth platform has not been 
sold to others. The shared IPR scheme dictates that the supplier pays 30% of 
the contract sum in royalties if the content is developed by the supplier and an 
additional 15% if the content being commercialised is developed/co- developed 
by the procurer.   
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In order to support the commercialisation of the technologies the procurer has 
participated as key note speaker on some 30 conferences and events. The lack 
of success in commercialising the technology is, by the procurer, attributed to 
the special setup of the Danish health services, for which Sundhed.dk has been 
developed. This setup and the framework conditions for health services in Den-
mark makes for a relatively low degree of transferability of the system. 
 
 
Impacts from the project 
The development and launch of the eHealth platform has greatly impacted citi-
zens, patients and health professionals’ access to relevant eHealth related in-
formation in an easily accessible format.   
 
It is argued by the procurer that the main benefits of the portal are to be found 
among the general practitioners acting as primary gate keepers in the national 
eHealth system. Via the eHealth portal they have been given IT-enabled tools to 
more efficiently and effectively counsel and screen patients.  
 
In addition Sundhed.dk, through the use of national e-health standards provided 
by MedCom, is increasingly able to support more efficient flow of information, 
electronic prescriptions, electronic medical appoints etc. The savings for the 
national public health system from this has been estimated at several hundred 
million euros.  
 
As an indication of the success of the eHealth platform, Sundhed.dk has re-
ceived several awards; among others the prize as innovation of the year within 
public e-health (Computerworld Honors Award) 
 
 
Learning points 
 
The application of a project competition is expensive for the supplier 
The rejected potential suppliers being cut at a late stage in the negotiation 
process received no financial compensation for their invested resources in ten-
der development, technology pre-development and negotiation. The losing ten-
ders expressed some discontent with this. 
 
Based on this experience the procurer argued that project competitions should 
only be applied when it is essential to the success of the project that the market 
(several potential supplies) comes up with different solution proposals from 
which the procurer can select the best one.  
 
It is difficult to benefit from a consortium of suppliers  
For competition reasons the procurer requested a consortium of suppliers with 
overlapping competencies. In real life the potential benefits from overlapping 
supplier competencies are, from a procurer’s point of view, very difficult to 
achieve. 
 
Even with overlapping competencies innovative technologies cannot easily be 
transferred from one supplier to another. The bargaining power of procurer is 
hence diminished and no competition between the consortium suppliers occurs.  
 
Projects are difficult to control when bundling demand 
The case study had 7 project owners bundling resources but also requirements 
and expectations. All procuring partners needed their individual impact on the 
structure and setup of the eHealth portal.  
 



 

 

Opportunities for Public Technology Procurement in the ICT-related sectors in Europe 

104 

Late in the project some procuring partners realised that the eHealth portal 
would only indirectly brand the procuring partners. This led them to start paral-
lel eHealth projects of their own to gain more brand awareness among citizens 
and patients. This can especially be observed among public institutions, cur-
rently focused on articulating and communicating their basis of existence.  
 
High level of knowledge with the procurer is needed to challenge indus-
try in complex technology procurements 
Knowledge (or lack thereof) with the group of procurers was a contributing fac-
tor to the use of proprietary standards and the limited value of the overlapping 
competencies in the consortium of suppliers in terms of competition and added 
innovativeness.  
 
The procurer argues that if the procurer is to maximise the value of the pro-
curement it must invest in knowledge about technologies, trends and market 
research. Only then can a procurer challenge the market, evaluate incoming 
tenders and provide relevant feedback in the development phase.  
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6.10 US cases 
 

6.10.1 US High Performance Computing Procurements 
 
This case study was prepared by DG Information Society.  
 
 
Analysing the mid-long term public sector needs and drawing up a stra-
tegic plan 
 
Since the invention of the first computers, US governments have regularly con-
firmed the key role of computing technology in delivering top quality public ser-
vices of strategic importance, both in military and civilian related areas. 
 
High-end computers provide hundreds of thousands of times more computa-
tional power than today's personal computers. They are used for calculation-
intensive tasks in applications of public interest such as national security chal-
lenges (e.g. image processing of satellite data and simulation of crisis manage-
ment plans), the analysis of environmental systems (e.g. modelling of policy 
options for fighting climate change), the study of biological systems (e.g. analy-
sis of the effects of pandemics), studies on renewable energy sources (e.g. 
analysis on bio-fuels, wind and solar energy) as well as nuclear fission and fu-
sion energy sources and weather forecasting. In order to ensure an appropriate 
level of support to the above critical applications, the public sector needs high-
end computers hundreds times faster than what is available in the market. 
 
The US government regularly estimates its overall federal needs for high-end 
computing power. Long term strategic plans95 are drawn up based on the mid-
to-long term requirements of all government agencies96 whose operations are 
heavily dependent on high-end computational resources. In such plans the 
agencies commit to pull resources together to encourage industry to push the 
boundaries of state-of-the-art high-end computing. The plans include roadmaps 
outlining the core technologies needed to support government's computing-
intensive applications in the next 10 to 15 years97. Technology suppliers across 
the whole value chain are then mobilised to provide a new generation of ena-
bling technologies in such areas as microelectronics, computer manufacturing, 
software and services. 
 
Choosing the appropriate instrument 
 
Based on the arguments that the government is the first main buyer of high-end 
computers and the targeted applications are largely public goods, the US gov-
ernment has developed a policy framework that allows direct public intervention 
to spur continuing technological progress by demanding ever higher levels of 
technical performance98. The government has set itself the ambition to be not 
simply a passive customer in these markets but to actively seek to stimulate the 
pace of the technological change. 
                                               
95 E.g. the Strategic Computing Initiative (SCI) of the 80s, the federal High Performance 
Computing and Communications (HPCC) program and Accelerated Strategic Computing 
Initiative of the 90s, the 2004 Federal Plan for high-end computing. 
96 Dept of Defence, Energy, Health, Commerce, Environmental Protection Agency 
97 Beginning of the 90s the milestone was set to achieve Teraflop (Trillions of operations 
per second) computing speed by end of the 90s, it was achieved end of 1996. The current 
Federal Plan for high-end computing sets the milestone to develop Petaflop computers by 
2010. 
98 See chapter 8 'policy framework' of the book 'Getting up to speed: the Future of Supercomputing', 
Committee on the future of supercomputing, National Research Council, 2004 
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The possible options for government intervention were analysed taking into ac-
count that direct public intervention in a technologically dynamic sector can be 
costly and disruptive and can substantially limit the efficiency and incentives 
provided by competitive markets. The analysis98 showed that in areas where 
government has a strategic interest in technology developments because of the 
close connection to mission-critical tasks, public procurement is a more effective 
instrument as compared to grants, tax incentives or IPR related innovation pol-
icy measures. For the high-end computing case, a procurement model was 
sought where government could acquire new technology beyond the state of the 
art, while taking advantage of competition between firms on the basis of cost, 
performance and quality of the offer. 
 
The benefits of competition in procurement 
 
Analysis before starting the high-end computing procurements showed that 
committing to only one firm would increase the risk of giving a single vendor the 
possibility to exercise market power and set a price above marginal cost. There-
fore a competition instead of a sole sourcing approach was chosen, based on 
experiences from the military. Analysis of competitive US defence R&D pro-
curements99,43 shows that the threat of losing business to a competitor is an 
effective performance inducement that results in increased innovation, perform-
ance and quality improvements, net cost savings and steeper learning curves 
for all competing suppliers. 
 
Competition has the distinctive effect of improving value for money43: during 
the R&D phase it leads to lower cost designs, evidenced by a lower first-unit 
cost; during the later production time, it lowers the final cost-per-unit, espe-
cially for large production runs. Analysis of more than 60 years of defence pro-
curement cases42,43 show average unit cost savings of 20 to 30 percent when 
competitive sourcing is used in the R&D phase (when multiple suppliers develop 
in competition in the R&D phase) compared to single sourcing cases. When 
competition is maintained during the production phase an additional net saving 
of 12-50 percent is observed compared to single sourcing (substantially larger 
cost reductions for larger volume orders). These are real cost savings, from 
which the costs for establishing a competitive framework have been deducted. 
As the latter are non-recurring costs, the competition approach is found to be 
particularly effective for large volume production projects, whereas single sourc-
ing may be a more effective approach for selected “few of a kind” systems100. 
 
 
An example of a successful IPR risk-benefit sharing deal in R&D pro-
curement 
 
In addition to competition in procurement, a risk benefit sharing strategy that 
results in a win-win for all stakeholders involved (procurers and suppliers) is key 
to success. In terms of benefit sharing, especially the IPR strategy is important 
to seriously analyse in the definition phase of R&D procurement as it largely 
influences the opportunities for commercialisation and take-up later. 
 

                                               
99 For a historic overview of the benefits of competitive sourcing across a series of US acquisitions: 
'Competitive Dual Sourcing', Jacques Gansler, former US Under Secretary of Defence for Acquisition, 
Technology, and Logistics, Professor at the Centre for Public Policy and Private Enterprise, University of 
Maryland, 7/10/2007 
100 For more detailed economic analysis of cost savings of introducing competition during development 
and maintaining it during production in US defence procurements, see Annex G of 'International Ar-
maments Cooperation in a era of coalition security', report of the Defence Science Board, August 1996. 
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Intel, for example, owes its success today to a customer funded development. 
In 1969 Intel financed the development of the world’s first single chip micro-
processor with a $60,000 contract from the Nippon Calculating Corporation. 
NCC’s demanding technical requirements for electronic calculator chips helped 
Intel’s engineers come up with the revolutionary design for the Intel 4004, the 
first programmable chip on the market for use in a variety of products.  
 
Intel offered NCC a lower price for the chips in return for securing the rights to 
the microprocessor design and the rights to market it for non-calculator applica-
tions. Intel's business today is largely based on this product’s successors. The 
first processor on a chip was the beginning of a revolution in personal comput-
ing, ultimately impacting practically every electronic device made.   
 
Several generations of Intel chips followed, each one more powerful and larger 
than the last until the 8088 was selected for the IBM Personal Computer in 
1981. In less than 10 years an accident of opportunity was transformed into the 
beginning of an engineering revolution.  The IBM PC was so successful that by 
1983 Intel decided to abandon the memory business and focus all its energy on 
the microprocessor business. This decision propelled Intel into becoming the 
largest semiconductor manufacturer in the world. 
 
Transforming strategy into action 
 
A number of sources101,102,103 provide historic overviews that illustrate how - from 
the 60s onwards - the US government has regularly awarded high-end comput-
ing contracts to a number of competing companies.  
 

                                               
101 'A brief history of supercomputing' chapter 3 of the book 'Getting up to speed: the 
Future of Supercomputing, Committee on the future of supercomputing', US National Re-
search Council, 2004 
102 ' May 2006 report for the US Centre of Research and Development Strategy ', Gerald 
Hane, Special Assistant in the Office of Science and Technology Policy of the Executive 
Office of the US President on the interaction of trade and security on international science 
and technology policy, May 2006 
103 'A policy for Government support of computer systems R&D: A look at 50 federally 
funded computer systems research projects over 30 years', Stanford University Press, 
Gordon Bell, Principle Researcher at Microsoft Research San Francisco lab, February 1995 
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FIGURE 1: Early computer performance. Included in this figure are the best-
performing machines according to value of installations, number of installations, 
and millions of operations per second (MOPS). SOURCE: Kenneth Flamm. 1988. 
Creating the Computer: Government, Industry, and High Technology. 
Washington, D.C.: Brookings Institution Press. 

 
In the decade after the Second World War, the development of computer tech-
nology in the US was inextricably linked to US military procurements e.g. re-
lated to cryptographic code deciphering, nuclear design applications and ballistic 
missile early warning systems (e.g. Figure 1: UNIVAC 1, ERA, IBM 7030/7090). 
American engineers involved in this effort included Ralph Palmer, who would 
become the principal technical architect of IBM's move into electronic com-
puters in the 1950s. William Noris, Sperry Rand and Seymour Cray, who would 
later plant the seeds in the 60s and early 70s to form a new company - CDC 
and its offspring Cray Research. Massive US defence and NSA intelligence pro-
curements in the 1950s were critical to the rapid rise of US companies in the 
computing field.  
 
From the late 50s, however, Department of Energy (DOE) procurements started 
to play a leading role at the frontiers of high-performance computing. A joint 
procurement with the National Security Agency (NSA) required IBM to meet the 
needs of two different customers (and applications) in one system. It was said 
that balancing those demands was an important factor in the success of IBM's 
system 360. Beyond setting generic milestones for increased computing speed, 
the government's computing requirements identified concrete software and 
hardware problems in the most advanced computing systems available on the 
market and challenged companies to address them in the next round of R&D 
procurement. The concrete problems identified by the procurers included mem-
ory contention, capacity limitations of hardware interconnects to supporting de-
vices, limits of data visualisation algorithms, etc. As the next generation of ma-
chines overcame these problems, the machines delivered in the early 1960s 
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(e.g. Figure 1: UNIVAC LARC and IBM 7030) established a pattern often ob-
served in subsequent decades: the supercomputers were produced in very lim-
ited numbers and delivered primarily to government users, but the technology 
pioneered in these systems would find its way a generation or two later into 
industrial mainstream and in commercial PCs. Techniques such as multipro-
gramming, memory protection, generalized interrupts are now used in today's 
most advanced microprocessors such as the Intel Pentium. 
 
Out of UNIVAC also a new powerhouse emerged that came to dominate US su-
percomputers in the 1960s, the Control Data Corporation (CDC) and its off-
spring in 1972 called Cray Research. The CDC 6600 and Cray-1 machines 
shipped in 1966 and 1976 achieved major design breakthroughs (e.g. vector 
processing). Today still, video game consoles and consumer computer-graphics 
hardware rely heavily on vector processing in their architecture.  
 
Beginning 1970s IBM retreated from the supercomputer market, to commercial-
ise its newly developed technologies in the fast-growing and highly profitable 
commercial computer business. As CDC and Cray started to dominate the global 
supercomputing industry, the DOD and DOE started attracting more companies 
to participate in their computer related R&D procurements. Many of the com-
mercial array processor companies that emerged in the late 1970s were spin-
offs of these efforts, such as Digital Equipment Corporation (DEC). It produced 
the most popular minicomputers for the engineering communities in the 70s and 
80s (e.g. Figure 1: DEC PDP). DEC was acquired by Compaq in 1998, which 
later merged with Hewlett Packard in 2002. As of 2007 its product lines are 
still produced under the HP name.  
 
A new wave of competition from overseas inspires a new wave of inno-
vation 
 
In the early 70s the Japanese government launched a program to boost Japan's 
electronics and semiconductor manufacturing capabilities. It was with some 
concern that the US viewed Japan's announcement of the government Fifth 
Generation Computer System and Superspeed projects. By importing key bits of 
IBM computer technology to Japan and selling computers in a government pro-
tected Japanese market, by the mid 80s Japanese computer companies such as 
Fujitsu, Hitachi and NEC were producing cost effective computer systems that 
were competitive with Cray and IBM products.  
 
The prospect of serious competition from Japanese computer companies led to 
renewed US government action to stimulate a new burst of innovation. In an 
effort to mobilise maximum resources both supply side and demand side ap-
proaches were tried. It was observed103 that demand side driven initiatives "we 
need this product/technology in order to accomplish x" worked better than sup-
ply side initiatives based on a "Field of Dreams: build something better and a 
customer will come later". 
 
The "supply-side" approach characterized by DARPA's Strategic Computing Ini-
tiative (SCI) in the 80s or High Performance Computer and Communications 
Initiative (HPCC) in the early 90s is much flawed and failed to develop technol-
ogy, products, or lasting companies. All of the 20 HPCC projects failed. The rea-
son was103 that the development efforts were de-coupled from concrete cus-
tomer needs and the contractors had no compelling problem to solve to design 
the State Computers for.   
 
The "demand-side" approach worked. It is estimated that sales to US universi-
ties accounted for 80 percent of SUN Microsystems revenues in its first years of 
business102. By imposing demanding performance requirements universities ef-
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fectively influenced technological advances in timesharing, computer graphics 
and artificial intelligence. Out of these efforts companies such as Silicon 
Graphics Inc (SGI) emerged. The DOE labs as well continued their efforts 
since the 60s as demanding R&D buyers. It was found that a demanding and 
tolerant customer with compelling user requirements to address concrete user 
needs works best to influence and evolve products.  
 
A recent example of the DOE supercomputing procurement strategy is the Ac-
celerated Strategic Computing Initiative (ASCI) of the 90s. It aims to develop 
and accelerate technologies that are either not in the current business plans of 
manufacturers or not expected to be available in the timeframe or scale re-
quired, in particular for performance simulation and virtual prototyping applica-
tions. In ASCI DOE procures R&D on a cost-sharing basis from all major com-
peting players: HP/DEC, IBM, SGI, Cray, and Sun Microsystems. Blue Gene 
is an ASCI project designed to produce several next-generation 
supercomputers, designed to reach operating speeds in the petaflops range. In 
September 2004 IBM announced that a Blue Gene supercomputer prototype had 
overtaken NEC's Earth Simulator as the fastest computer in the world.  
 
The 2004 Federal Plan for High-End Computing intends to create bigger lever-
age by federating resources from a number of government agencies (Depart-
ment of Defence, Energy, Health, Commerce, and the Environmental Protection 
Agency). The petaflop computers which this new wave of R&D procurements 
should develop will help to address a new set of computationally intensive public 
sector challenges such as simulation of crisis management strategies (e.g. Tsu-
nami), modelling of policy options for fighting climate change or switching to 
alternative energy sources, analysis of the effects of pandemics or bioterrorism 
attacks. 
 
Lessons learnt: did the supercomputing procurements bring value for 
money? 
 
Two types of impact can be observed from the supercomputing R&D procure-
ments: an improvement of the quality and effectiveness of public service appli-
cations requiring high-performance computing power, an effect on stimulating 
industrial innovation in the computing sector at large. 
 
The public sector represents the largest market for the supercomputing indus-
try. For a public procurer achieving better value for money means getting more 
computing power for a lower cost. Figure 2 shows the cost / performance im-
provements that have been achieved over 60 years of supercomputing pro-
curements. Sustained public demand for ever more performing computing 
power has reduced the cost per unit of computing power a trillion times over 60 
years time. This has brought enormous cost savings to computing intensive 
government departments, as well as large spill-over effects to the affordability 
of personal computers for the private consumer segment. 
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Figure 2: Evolution of cost versus performance over time 

Source: 'Getting up to speed: the future of supercomputing',  
Committee on the future of supercomputing', US National Research Council, 2004 

 
 
The second type of impact is the effect these supercomputing procurements 
have had on stimulating the innovativeness and competitiveness of the US com-
puting sector at large. Figure 3 provides a historic overview of companies whose 
early days' computer systems R&D was supported by US government pur-
chases, the companies with whom they were competing and the technology 
breakthroughs that were developed as a result of those procurements.  
 
Figure 2 provides a historic overview of companies whose early computer sys-
tems R&D was supported by government purchases, the companies with whom 
they were competing and the technology breakthroughs developed as a result of 
the procurements.  
 

Public Procurer Competing Companies Technologies 
Developed 

DOD - DOE - NSA  
(50s-60s) 

IBM, CDC/ETA Multiprogramming 
Memory protection 
General Interrupts 

DOE Laboratories 
(70s) 

Cray, IBM Vector Processing 

DARPA, Universities 
(80s) 

DEC, CDC, IBM, UNIVAC Timesharing 
 

Universities (80s) SUN, DEC, HP, IBM Work stations 
DOE (90s and beyond) HP, IBM, SGI, Cray, SUN Teraflop (petaflop?)  ma-

chines 
Figure 3: Computer systems development supported by government purchases. 

SOURCE: ' May 2006 report for the US Centre of Research and Development Strategy ', 
Gerald Hane, Special Assistant in the Office of Science and Technology Policy of the Ex-

ecutive Office of the US President on the interaction of trade and security on international 
science and technology policy, May 2006 
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Those US companies have become the major players of the computing industry 
globally (see Figure 3): IBM, CDC/Cray, SUN, SGI, DEC (now HP). Figure 4 
(produced after the ASCI procurements) provides an overview of how those 
companies' market shares have evolved over time with the pace of the super-
computing procurements. Anno 2008 those companies are still leading the top 
500.According to experts it is ultimately the demanding first buyer policy of the 
DOE that provided the largest demand-pull for high-performance computing 
power and thereby effectively created the supercomputing industry103.  
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Figure 4: Vendor overview 

SOURCE: 'Parallel Architectures and Compilers Techniques', Gordon Bell, 1998 
(CRI = Cray Research Inc, SGI = Silicon Graphics Inc,  

DEC = Digital Equipment Corporation, acquired by Compaq, and later merged with HP) 
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6.10.2 Snap-Fit Composite Connections 
 
Granting organisation 
US Department of the Navy, United States 
 
Grantee 
Ebert Composites Corporation 
 
Abstract 
This case study represents a successful use of the US SBIR initiative in devel-
opment of a new composite connection technology.  
 
Presentation of the project 
Since 1982, the U.S Small Business Innovation Research program (SBIR) has 
helped fund research and development project with the purpose of developing 
military technologies and products for the US military. Many of the R&D project 
initiatives under the SBIR programme have subsequently been developed into 
civil applications and commercialised.  
 
The “Snap-Fit” composite connections, developed and patented by Ebert Com-
posites Corporation is an example of such successful commercialisation of a 
technology developed for the US armed forces. The Snap-Fit technology allows 
for rapid assembly and improved mechanical integrity of large, load-bearing 
composite structures. These connections do not rely on secondary bonding or 
fasteners; instead, fibre architecture, combined with low-cost machining, pro-
duces joint connections with mechanical strength.  
 
Lightweight composite towers, based on the Snap-Fit technology, can be in-
stalled quickly, resulting in savings of manpower and maintenance costs. Envi-
ronmental benefits include on-site placement by helicopter and reduced mag-
netic fields. The Snap-Fit technology fulfils the US Navy’s space, weight, 
strength, shock, noise, and vibration requirements. 
 
Application of the Snap-Fit technology: 

• Shipboard structures, supporting equipment, and decks 
• Roll-on, roll-off ramps 
• Lightweight bridges 
• Transmission/communications towers 
• Platform trailers 
• Transportation vehicle frames 
• Cooling towers 

 
The total SBIR investment for the Snap-Fit was USD 350.000 and the generated 
revenue was been USD 5.250.000 until now.  
 
 
Granting organisation 
To small businesses in their efforts to develop technologies and products for the 
Military, the Department of Defence funds over USD 550 million in R&D through 
its SBIR program annually. The SBIR program is designed to provide funding 
that may stimulate technological innovation in small businesses to meet gov-
ernment research and development needs.  
 
The US Navy SBIR program is headed by the Office of Naval Research (ONR). 
The mission of the Office of Naval Research is to foster, plan, facilitate and tran-
sition scientific research in recognition of its paramount importance to enable 
future naval power and the preservation of national security. 
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Headquartered in Arlington, Virginia and responsible for a Fiscal Year 2006 
budget of roughly USD 1.7 billion, the ONR coordinates, executes, and promotes 
the science and technology programs of the United States Navy and Marine 
Corps through partnerships with schools, universities, government laboratories, 
and non-profit and for-profit organizations. ONR provides technical advice to the 
Chief of Naval Operations and the Secretary of the Navy and works with indus-
try to improve technology manufacturing processes. 
 
In addition to the SBIR programme the US Navy and Marine Corps, through 
their acquisition programs works to increase the implementation of SBIR-funded 
technologies into the US Navy.  
 
 
Grantee 
Ebert Composites Corporation is a research and development company with 
offices in three US locations. Since 1990, Ebert has been involved in the devel-
opment of several innovative solutions to structural problems by using compos-
ite materials. Through SBIR sponsorship by ONR, commercial sponsorship by 
Southern California Edison and San Diego Gas & Electric, and follow-on support 
from two NIST ATP grant awards; Ebert has advanced the designs and tech-
niques for producing its new generation of composite structures and mechanical 
connections.  
 
Ebert’s first commercial product was an electrical transmission tower. As a result 
of this commercialization, in 1998 a joint venture company was formed with 
Strongwell Corporation to manufacture and sell the towers. 
 
The innovation process 
A classic innovation process for a SBIR grant follows a predefined path set out 
by the granting organisation participating in the SBIR program. The granting 
organisation is this case study is the Office of Naval Research (ONR) under the 
US Navy.  
 
Selection of grantees 
Back in 1990 Ebert Composites Corporation filed an application for the develop-
ment of composite connections based a list of predefined themes published by 
the ONR. The number and magnitude of these themes are decided by the ONR 
SBIR programme manager. Currently no more than 1 topic per $1 Million SBIR 
funding is published. The Ebert Composites Corporation met Navy guidelines 
and had at least three government technical points of contact. For the topic of 
composite connections where Ebert Composites Corporation had applied only 1 
other company was selected in that round to work on SBIR-funding R&D into 
composite connections.  
 
Ebert Composites Corporation received a notification of grant in 1990. The grant 
description was also published on the Navy SBIR website. A technical point of 
contact (TPOC) was assigned to Ebert Composites Corporation and phase I pro-
curement action was initiated within a few weeks of selection. 
 
Contract conclusion 
Ebert Composites Corporation received a unilateral 6-month, firm-fixed-price 
Purchase Order for Work up to USD 70.000 as a Phase I base award. A 3-month 
"bridge" option of up to USD 30.000 was awarded as an option.  
SBIR phase I 
Phase 1 was seen as a start-up phase with focus on exploring the technical mer-
its/feasibility of the composite connection technology. The R&D work undertaken 
in Phase 1 stretched over 6 months and included 2-3 face to face meetings with 
the assigned TPOC from the ONR and frequent telephone conferences. In addi-
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tion several report-based program reviews were conducted as part of the pro-
gram assessment.  
 
The communication between Ebert Composites Corporation and ONR was 
straightforward and technical challenges were discussed in open forums be-
tween the technical staff of Ebert Composites Corporation and the TPOC of the 
ONR.  
 
 
SBIR phase 2 
Phase 2 of the SBIR funding to the composite connection technology was fo-
cused on the development of the technology along with an evaluation for the 
commercialisation potential.  
 
The SBIR funding for a phase 2 project is bigger than a phase 1 project because 
more costly R&D work is expected to be concluded. Ebert Composites Corpora-
tion viewed the communication in phase 2 as more stringent from both grantee 
and granting organisation because the financial and technological implications of 
the project were bigger.   
 
Commercialisation 
Concerning commercialisation Ebert Composites Corporation views themselves 
more as “the hunter than the farmer” meaning that Ebert Composites Corpora-
tion is focus on R&D and not production. Therefore the company has licensed 
the technology out to an American company called Strongwell. This company 
then produces products with a civil application based on the Snap-Fit technology 
developed under the SBIR program.  
 
Impacts from the project 
Ebert Composites Corporation views the development of the Snap-Fit technology 
as a great civilian commercial success even though the financing came from the 
armed forces. The civilian market proved more ready for the Snap-Fit technol-
ogy than the defence market and Ebert Composites Corporation views the SBIR 
grant as essential in the civilian success of the technology.  
 
The development of the Snap-Fit technology has impacted both the US Navy as 
SBIR granting organisation as well and the commercial market.  
 
Through the SBIR program the US Navy received highly relevant information on 
new composite materials with better properties than existing materials currently 
used in ships and ground installations. Different defence-related products are 
now being developed based on the Snap-Fit technology and these products are 
expected to improve performance and durability of many different defence ap-
plications from ship hatches to infantry river-crossing materiel.  
 
The civil commercial market has gained from the development for the Snap-Fit 
technology as well. Especially the transmission /communications towers market 
has been impacted by the development of the Snap-Fit technology. Several new 
transmission /communications towers have been brought to the market with 
better performance, less weight and less negative production impact in terms of 
emissions. 
  
Learning points 
The US SBIR project of Snap-Fit opens up for some interesting learning points in 
relation to European technology procurement in general and the PCP concept. 
The success of the Snap-Fit development is to some extent contributed by the 
framework conditions of the US along with the financial and organisational setup 
of the programme.  
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100% public funding is a necessity due to SME cost of capital 
As argued by Ebert Composites Corporation the company would not have been 
able to develop the Snap-Fit technology without external financing. The risk-
profile of the private equity and venture capital market may have been too high 
to find an interested partner. In addition the SME cost of capital and the size of 
the company would have made it difficult for Ebert Composites Corporation to 
cash-flow finance the development. 
 
Based on this it could be argued that a public programme aiming at raising the 
innovative capabilities of SMEs should be based on a 100% procurer/granting 
organisation setup. Otherwise the attractiveness of the programme, in the eyes 
of an SME, may be limited.  
 
SMEs must obtain proprietary rights 
Another aspect brought forward by Ebert Composites Corporation is the discus-
sion on ownership of proprietary rights. The case study indicates that the com-
mercial success of the technology rest upon the fact that Ebert Composites Cor-
poration owns all proprietary right to product, services and documentations de-
veloped under the SBIR grant. This puts Ebert Composites Corporation in a posi-
tion to commercially exploit the technology with a joint venture partner fast and 
efficient. The granting organisation has licence free access to all information 
with does not hamper a civilian commercialisation. This setup opens up interest-
ing perspectives on the use of proprietary right and licence-free access to tech-
nology. In a European context one could discuss whether the licence-free access 
for public procurer might not be an interesting approach to public technology 
procurement from SMEs.  
 
References 
Interviews 

• Interview with CEO David W. Johnson, Ebert Composites Corporation, 
May 23, 2007 

 
Publications 

• Department of the Navy SBIR/STTR Successes, Office of Naval Re-
search, Navy topic: N90-321, 2001 

 
Websites 

• www.ebertcomposites.com 
• www.navysbir.com  
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6.10.3 Symantec 
 
Granting organisation 
The National Science Foundation (NSF) 
 
Grantee 
Symantec 
 
 
Presentation of the project 
 
Symantec, now a major international software company based in Cupertino, 
CA., is a spin off from a Small Business Innovation Research (SBIR) grant for 
research on the first natural language understanding (English) for microcomput-
ers in the 1970s. SBIR is founded by the National Science Foundation (NSF). 
Hence, the Symantec project can be seen as an example of radical innovation. 
 
Symantec Corporation is a world leader in computer and information security. It 
was founded in 1982 from a Small Business Innovation Program (SBIR) re-
search project funded by the National Science Foundation. In 2007 Symantec 
has a net worth of $7.7 billion, sales of $1.4 billion and 6500 employees. It has 
more than 50,000 partners, distributors and relationships with original equip-
ment manufacturers, Internet service providers, and retail and on-line stores 
with operations in 40 countries.  
 
In 1979, in the second SBIR solicitation, Symantec, then Machine Intelligence 
Corporation, submitted a Phase I proposal to NSF entitled “Microcomputer-
based Natural Language Understanding.” The Cupertino, CA firm located in Sili-
con Valley was an advanced robotics firm. The project’s objective was to create 
innovative software that would sort English words in alphabetical order which 
had never been done except by a Cray supercomputer.  
 
The original 1979 SBIR award was originally allocated with another small com-
pany that proved unsuccessful and had a high risk of its own. 104 The driver be-
hind awarding Symantec was that it was a radically innovative project. SBIR 
funds projects on the idea stage and only gives one award per project. There is 
no public need present and the project is designed by the applicant and ap-
proved by NSF. Hence, the use of multiple suppliers is not an option here. 
 
The project of developing a natural language understanding research involved a 
group of Stanford University researchers led by Dr. Gary Hendrix and was 
funded first by the Department of Defence Small Business Innovation Research 
(DOD SBIR). The outcome of the project was the development of Q&A software, 
which was regarded as a breakthrough in software.  
 
In 1982 the company Symantec was founded by Dr. Gary Hendrix as direct spin 
off of the project, with 6 employees from Machine Intelligence Corporation 
based on the belief that the early results could generate venture capital of its 
own. The establishment of Symantec was based on the commercialisation of the 
Q&A software. Q&A that is an integrated business-productivity tool developed 
for the IBM PC/XT/AT and includes a file management system, a report genera-
tor, a word processor, a spelling checker and an “intelligent assistant” that lets 
the users manipulate databases and produce reports by command or questions 
in English. 
 

                                               
104 Hendrix, G., founder of Symantec (1986) 

http://machine-intelli-corp.com/corp/index.htm#Telephone#Telephone
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According to the founder of Symantec, the NSF SBIR project was vital for the 
development and commercialisation of the Q&A technology by providing intellec-
tual and commercial interest that worked as a catalyst. Furthermore, it was of 
significant importance that SBIR provided extremely high risk start-up capital 
for the complex idea of Q&A to be developed.105 Q&A’s significant sales and 
earnings allowed Symantec to rapidly expand and diversify through acquisitions. 
Symantec’s founder and first president said that “the NSF project had the intel-
lectual and commercial ‘little something’ that served as a magic catalyst for 
thinking big about the company’s potential.” 
 
Q&A quickly became a very successful commercial product generating millions 
of dollars of sales. It still is, by far, the most popular commercial application of 
natural language processing in the world.106 
 
Symantec quickly went after top quality technical and marketing staff and ven-
ture capital, and ultimately 19 acquisitions. “SBIR provided the extremely high 
risk, start-up financing for a very complex idea that had many exciting, poten-
tial applications and great economic leverage, if successful.” It provided the 
early financing and profits from Q&A for Symantec to pursue rapid growth and 
recruiting, as Symantec later managed to attract 12 scientists and engineers 
from academia as well as skilled marketing people and $3.5 million of venture 
capital from Kleiner, Perkins.107 
 
The profits from Q&A sales supported the company's early development and 
Symantec grew from a small, four-person start-up to a large, diversified soft-
ware firm. Symantec's initial success with Q&A led to an initial public offering of 
$10.5 million that was followed by 19 acquisitions. The company had record 
sales of $455 million in 1995 and cumulative sales are now approximately $2 
billion. Total employment is nearly 2000.108 
 
Today Symantec is a major international broad-based software firm with $2 
billion in cumulative sales and about 2000 employees. The success took place, 
interestingly, in spite of the original SBIR award being made in 1979 to another 
small company which was unsuccessful in its own high risk effort. However, Ma-
chine Intelligence Corporation spun off the NSF natural language understanding 
project with six employees as Symantec in 1982 because it believed that the 
idea, its potential and the early results were so promising that it could attract its 
own venture capital. It promptly did so and obtained $3.5 million of venture 
capital in 1982 followed by an IPO of $10 million in 1987. Symantec, an SBIR 
start-up, is a world-class commercial success. 
 
Gary Hendrix has said that the key factor in their success was that “NSF was 
willing to fund this radical, high risk idea that clearly had enormous potential. 
The potential had real ‘pizzazz’ which was sufficient, with the project’s technical 
progress in Phase I and Phase II, to attract top-flight management, engineers, 
and marketing staff, and the $3.5 million of venture capital, $10.4 IPO and $174 
million in public offerings. Early success was the magical catalyst which at-
tracted acquisitions and about 12 excellent scientists and engineers from aca-
demia. The project had the intellectual and commercial pizzazz that made it all 
possible. Early technical and commercial success was also the catalyst for think-
ing big and making such plans very early in the company’s life. Most, if not all of 
the academic scientists and engineers, remained in the private sector, two mak-
ing major contributions.  

                                               
105 Tibbetts (2000), SBIR http://books.nap.edu/openbook.php?record_id=9701&page=129 
106 SBIR Pioneer info: http://www.inknowvation.com/Tibbetts/tx960061.html 
107 Symantec.com 
108 SBIR Pioneer info;http://www.inknowvation.com/Tibbetts/tx960061.html 

http://books.nap.edu/openbook.php?record_id=9701&page=129
http://www.inknowvation.com/Tibbetts/tx960061.html
http://www.inknowvation.com/Tibbetts/tx960061.html
http://www.inknowvation.com/Tibbetts/tx960061.html
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According to Roland Tibbetts, Symantec would not have attracted the top-notch 
staff and financing that was responsible for its growth without the SBIR funded 
idea and its technical and commercial potential. The acquired companies might 
have stayed independent or joined with others, but few companies have been as 
successful as Symantec. Gary Hendrix attributed most of the growth to the sce-
nario and catalytic value of the early and continued success.  
  
Symantec achieved a major technology breakthrough by creating Q&A software 
that could sort English words in alphabetical order for other than the Cray su-
percomputer. The software in turn significantly increased the efficiency and ca-
pability of smaller computers at that time and maybe today. Symantec is a 
great example of what SBIR can do to contribute to national need s in innova-
tion and technology breakthroughs, and to stimulate significant private invest-
ment, create thousands of quality jobs, economic growth and leadership, par-
ticularly in challenging new and emerging technology areas.  
 
The Granting Process 
 
Before the award 
 
NSF, the granting organisation, sends out a solicitation for research proposals. 
The SBIR programme is based on funding ideas and hence, there is not neces-
sarily a public need for the inventions. There are some guidelines, though, the 
most important one being that the applicant should be able to exploit the R&D 
into technologies and thereby have a commercial angle. Pure science projects 
cannot be funded. 
 
Symantec was funded along with 39 other proposals. 
 
After the awarding 
 
The awarded projects are fully funded by NSF, which was also true for Syman-
tec. This is different from for instance the Dutch SBIR programme, where the 
grantees themselves have to fund a certain percentage of the development 
themselves. 
 
In the case of Symantec, there was a technical person and a grant person fol-
lowing the project. They were not intensely involved in the project, but checked 
upon the grantee approximately once a year. 
 
Phase 1 
 
Symantec was one out of 40 grantees given 25,000 USD at the time to further 
develop their idea. However, besides the economic support no dialogue or assis-
tance existed between NSF and Symantec. At the end of phase 1 the Symantec 
project was evaluated and the development of the project was so promising that 
phase 2 was initiated. All of this is normal procedure for SBIR awards. 
 
The NSF reviewers of the company’s Phase I proposal did not believe that the 
firm had the capabilities to achieve what universities and large computer and 
software firms had not been able to do. The $25,000 proposal initially was not 
recommended for award for this reason. In the committee’s final review, it 
changed its mind and recommended funding because it was so important.  
Phase I results were promising as was the Phase II proposal and its commercial 
potential and it was funded for $219,820. 
 
Phase 2 
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Again, Symantec did the development work themselves, and NSF was not very 
involved in the procedure. However, the project was evaluated at the end of the 
phase and the technical person and the grant person did check up on the pro-
ject, as is standard SBIR procedure. 
 
In 1981 the company was on the verge of bankruptcy. The president and execu-
tive VP of Machine Intelligence of the company discussed how promising and 
important the project was and requested that NSF continue their Phase II fund-
ing to a new small company plan with the same four employees in the same 
laboratory until completion of the project. They also thought the company would 
be able to attract follow-on venture capital fairly quickly because of the results. 
I and NSF agreed. Symantec became the name of the new company and Q&A 
the name of the coming software. Symantec was able to obtain $3.5 million in 
venture capital on completion from a top venture capital firm, Kleiner Perkins 
Caulfield and Byers, of nearby Menlo Park in Silicon Valley. 
 
Commercialisation 
 
Symantec had to develop a marketing/dissemination plan for phase 3, which is 
after the project is out of NSF’s hands. The marketing plan was presented and 
approved by the NSF in phase 1. Phase 3, where the project is commercialised, 
is private money, and the NSF is no longer involved in the project. NSF did not 
work together with Symantec to commercialise the development but were avail-
able for support (but not financial!) if Symantec needed it. 
 
The IPR stayed with Symantec, which is normal in the SBIR programme, but 
actually changed American law when SBIR was introduced. Before SBIR, when a 
project was developed with government money, the government also had the 
IPR. 
 
The grantee actually had problems in this phase, as the project was quite diffi-
cult to develop further without funding from NSF. The company went bankrupt, 
but committed people saw the potential in the project and invested in it in order 
to further develop the project. Hence, committed people which believed in the 
project were also a key success factor in the commercialisation of the Symantec 
project.  
 
Significant sales of the highly profitable software allowed the company to hire 
12 excellent university scientists in fields of interest who soon became entre-
preneurs. It also had the money to fund internal R&D, provide new facilities and 
equipment, cover licensing costs in many countries, and increase the manage-
ment and marketing staff.  Q&A success had been the key to the rapid growth 
and the necessary financing that went with it - the $3.5 million venture capital, 
a $10.4 million IPO in 1987, and $174 million in public offerings between 1990 
and 1995.  
 
This resulted in six new software products and memory cards with cumulative 
Q&A related sales exceeding $50 million. Hendrix said the Q&A concept and 
software made major contributions to 20 other Symantec products. The sales 
were extremely profitable and financed Symantec’s acquisition of 15 companies 
of interest, 14 between 1990 and 1995. Most were small firms, but they also 
acquired Norton Utilities, a much larger company that badly needed money to 
expand and promote its computer security protection software. Symantec made 
that possible and Norton sales tripled the next year.  
  
Hendrix said that the Q &A concept and software made major contributions to 
20 other Symantec products. The company acquired or merged with 19 compa-
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nies between 1982 and 1996, 14 since 1990. He estimated that total sales 
through 1995 attributable to the single NSF SBIR project were $335 million. 
This compared with total company sales over the same period of $1.4 billion, 
including foreign sales exceeding $100 million. In 1995 Symantec sales were 
$877 million and the company had 1500 employees.  
 
Impacts 
 
The impacts have been large on citizens, as the natural language understanding 
programme was a radical innovation and eased the utilisation of computers for 
the users. 
 
The development moreover created jobs in Symantec that grew very fast in the 
years following the SBIR award. 
 
 
Learning points from the SBIR project (key success factors) 
 
According to the interviewee from NSF, the following key success factors made 
the Symantec project successful: 
 
Full funding 
According to the interviewee, the full funding provided to Symantec by NSF 
made it possible for Symantec to develop a product that was so good that it 
could attract venture capital by itself afterwards. The full funding reduces risk 
for the grantee and hence makes the grantee take greater chances with their 
products. Risk tolerance is vital for developing radically innovative projects. 
 
Good review 
A good review process is crucial as well in order to ensure that the projects have 
the best possible opportunities of getting funding afterwards. This review proc-
ess is ensured in both phases of the SBIR programme. 
 
Technological focus 
The projects funded must have a technological focus and cannot be pure science 
projects. This is again due to the fact that the projects need to stand on their 
own two legs after phase 2 and thus need to raise venture capital on their own 
for phase 3. 
 
Resources 
 
Interview with Roland Tibbetts, former SBIR Program Manager and founder of 
SBIR, National Science Foundation, 6 July, 2007. 
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6.10.4 iRobot – Roomba 
 
Founded in 1990 by Colin Angle, Helen Greiner and Rodney Brooks, Massachu-
setts Institute of Technology robotics, iRobot Corporation specialises in behav-
iour-based robots that help people complete tasks with better results.  
 
DARPA, the Defence Advanced Research Projects Agency, is the central research 
and development organisation for the US Department of Defence and pursues 
research and technology where risk and payoff are both very high and where 
success may provide dramatic advances. When DARPA's tactical mobile robotics 
program contracted a few companies (one of them iRobot) to develop in compe-
tition robots that could walk autonomously through urban environments, all 
companies came up with the traditional Cartesian (very computationally com-
plex) algorithms. In contrast, iRobot came up with a computationally very sim-
ple but revolutionary heuristic algorithm. They won the procurement and win-
ning the award eventually led to the development of the iRobot PackBot, Tacti-
cal Mobile Robots which have been delivered to a broad range of military and 
civilian customers around the world. These robots have performed tens of thou-
sands of missions in Iraq and Afghanistan and are credited with saving scores of 
soldiers’ lives. However, the company did not focus only on military robots and 
afterwards successfully commercialised this new robotics algorithm in the civil-
ian market. 

In September 2002 the company introduced one of such civilian products – the 
iRobot Roomba Vacuuming Robot. iRobot was the first practical and affordable 
home robot, which uses the same technology found in the manufacturer's mili-
tary robots, as some of the hazard-avoidance technology comes from the de-
funct mine-sweeping robot. iRobot is the leading example of a company that has 
funnelled its DARPA-funded projects into an appropriate consumer product using 
off-the-shelf parts.  

Until now robots have been created largely for research and industrial purposes. 
Roomba, introduced in 2002, provided a user-friendly way to do a chore that 
most people hate -- vacuuming -- at a price they could afford.  

Roomba was the company’s success, leading to the boost of its financial situa-
tion starting from the year 2003. In October 2004 sales of iRobot Roomba Vac-
uuming Robots surpassed 1 million units. Several other products such as the 
iRobot Roomba Discovery Series and the iRobot Scooba (a floor washing robot) 
have been introduced and since 2003, the company’s revenue has grown by 
248%, from 54.3 million in 2003 to 189 million in 2006. Moreover, in May 2006 
sales of iRobot home robots surpassed 2 million units. 

Since its foundation iRobot has won numerous awards for innovation and design. 

Sources 

• http://www.canada.com/technology/news/story.html?id=ccbb6511-
0e7f-4783-ae87-7a11fdfa8a14 

• http://www.boston.com/business/technology/articles/2005/11/09/test_o
f_robotics/ 
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6.10.5 eVA e-procurement system 
 

Procurer 
Commonwealth of Virginia 
 
Supplier 
CGI (previously American Management Systems, AMS) 
 
Presentation of the project 
 
The eVA is a web-based electronic procurement system, funnelling purchasing 
by state agencies, institutions of higher education, local governments, and other 
public organisations through a single electronic portal. For the procurer, eVA is a 
service; the software is owned and hosted by the supplier.  
 
Prior to the introduction of the system in 2001, the Commonwealth of Virginia’s 
procurement activities were decentralized across 171 state agencies and institu-
tions, as well as a large number of other public bodies such as local govern-
ments, schools, airports, etc. All of these organizations operated largely as 
autonomous entities. Throughout the Commonwealth, day-to-day procurement 
activities used a variety of desktop applications, automated purchasing systems 
and manual processes. There was no overview of the prices paid by individual 
organisations, and no public visibility. The decentralized procurement environ-
ment was also a burden to vendors doing business with the Commonwealth, 
who were required to register with multiple individual agencies, institutions and 
public bodies.  
 
Virginia engaged AMS (now CGI) to provide a comprehensive, integrated solu-
tion addressing the Commonwealth’s vision for electronic procurement. The pro-
ject was quite advanced since. Electronic procurement was in its infancy, and 
the Commonwealth wanted to take it to the next level.   
 
The initial investment in the project was USD 300,000, which was subsequently 
raised in stages to USD 9 million. However, the investment has subsequently 
been recovered from the fees paid by the users of the system. There are fees in 
place for both supplier and agency users. The fees are kept at a low level in 
order to encourage the use of the system. Since the system has had a very 
good take-up among the users, it is now self-funded; the income generated 
from the fees is large enough to cover both the payment to the supplier for the 
continuous service delivery and further development, as well as internal ex-
penses within the Commonwealth.   
 
Presentation of the buying institution and the supplier 
 
 
Procurer 
The Commonwealth is the state Government of Virginia. The Department of 
General Services, Division of Purchases and Supply are responsible for the pro-
curement, development and continued operation of the eVA system.   
 
 
Supplier 
Originally, the contract was won by American Management Systems (AMS), a 
large business and information technology consulting firm based in Fairfax, Vir-
ginia (approx. 9,000 employees worldwide in 1999). In 2004, AMS was acquired 
by Canada-based multinational CGI. CGI has a strong focus on government 
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business, and most of its operations in this sector in the US today are based on 
previous AMS operations. 
 
 
The technology procurement process 
 
Before the publication of a tender 
 
The process leading up to the publication of the Request for Proposals (tender) 
took approximately 12 months. The procurer prepared very thoroughly, involv-
ing an unusually wide spectrum of stakeholders in the process. A design team 
was set up, involving not only key IT and procurement expertise but also fi-
nance people and procurement managers from the institutions, auditors, and 
others. The design team aimed to identify problems from an enterprise perspec-
tive. The objective was to formulate a statement of stakeholder needs, not how 
to execute the requirements. According to the procurer, the stakeholders con-
tributed significantly to the process.  
 
A project office was set up with a core team including the director of procure-
ment, the director of information systems and the agency controller. The core 
team was to work together for the whole lifecycle of the project and is still in 
function, overseeing the implementation and further development of the sys-
tem. 
 
The statement of needs was published on the internet and input invited. In addi-
tion, public meetings were held with suppliers (i.e. the future users of the sys-
tem) and potential system vendors to gain additional input for refinement of the 
Request for Proposals. 
 
Procurement phase 
 
The procurement procedure took place in strict accordance with the procure-
ment rules. Nine bids of varying quality were received; some vendors seemed 
not to have quite grasped the assignment, while some of the very large players 
offered off-the-shelf products which would not fulfil the ambitions of the Com-
monwealth. American Management System provided by far the best approach, 
and the contract was signed on 31 October 2001.  
 
Post-contract phase 
 
The contract was based on relatively detailed performance specifications. How-
ever, the approach was flexible in the sense that the contract was modified 
along the way in accordance with the learning taking place during the develop-
ment phase.  
 
The contract also contained explicit exit/transition strategies, e.g. provisions for 
what to do in case a new solution emerges, the supplier goes out of business or 
other developments occur that change the situation. Thus, the procurer has 
multiple exit strategies in place to respond to different situations (e.g. buying 
the technology and developing it further themselves). 
 
Both the procurer and the supplier state that the co-operation went extremely 
well, not least due to the fact that the procurer and supplier had “mirror project 
teams” matching each other throughout the process. It is also worth noting that 
the procurers dedicated team in place has taken on a permanent role, staying 
both during the development process and afterwards managing and participat-
ing in the further development of the system after its implementation.  
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The thorough preparation paid off in the development process, and less than 
five months after contract signature, a pilot version of the system was opera-
tional. It was rolled out at full scale in September 2001.  
 
Commercialisation 
 
All intellectual property rights emanating from the project stayed with the sup-
plier, including the rights stemming from the contribution of the Commonwealth 
to the common development process. This was a deliberate strategy on the part 
of the procurer in order to make the product more marketable and thus contrib-
uting in more general terms to the development of e-procurement. It was also a 
natural choice because the Commonwealth did not wish to own and operate the 
system themselves; from the beginning, they wanted only to buy the service, 
with the new system hosted and operated by the supplier. 
 
Impacts 
The impacts of the introduction of the eVA throughout the state procurement 
system in Virginia have been considerable.  
 
A number of vendors have reported savings on e.g. paper catalogues, and this 
has resulted in lower prices. The increased visibility of prices and purchase con-
ditions in the system has also contributed to increased competition and lower 
prices.  
 
Thus, the total reduction in costs (prices) of goods and services procured by the 
Commonwealth and its agencies during the lifetime of the project amount to a 
total of approximately USD 188 million.  
 
To this should be added administrative savings/higher efficiency. These savings 
have not been measured or estimated but are thought to be of a considerable 
size. Finally, a number of local communities within the state did not have ERP or 
electronic procurement systems in place before the introduction of eVA and 
have thus been spared having to invest in such systems. 
 
PCP Learning Points 
 
Strong top-down backing, but operational decision-making left to project team 
The project enjoyed very strong support from the top of the organisation; the 
governor pushed hard to have the task accomplished very fast. For this reason, 
the project team had the resources, the motivation and the decision-making 
power to drive the project through in record time, without bending the procure-
ment rules or slacking on quality requirements.   
 
Strong project team with the right competences is vital to success 
The project team possessed the required technical, procurement and project 
management skills, as well as the resources to devote their time 100% to the 
project in the development phase, and to a large extent also in the operation of 
the system. This was vital to the excellent co-operation with the supplier which 
resulted in the only really successful state-wide e-procurement system in the US 
being implemented so far. 
 
Broad stakeholder involvement 
All stakeholders – external as well as internal – were involved in the process 
right from the start, working together to define the system requirements. Both 
suppliers, external users (companies), procurement staff, auditors and anyone 
else who somehow were to use the system were included, and this resulted in a 
very clear picture of what the system needed to be able to do, which again 
helped put the right requirements to the potential suppliers. 
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6.10.6 Sub-Compact Fluorescent Lamps  
 
Procuring institution 
US Department of Energy via Pacific Northwest National Laboratory 
 
Supplier 
A number of lamp/light bulb manufacturers 
 
Abstract 
The primary objective of the project was to induce lamp manufacturers to intro-
duce to the market new screw-base Sub-Compact Fluorescent Lamps (Sub-
CFLs) that were significantly smaller than the existing generation of CFLs (en-
ergy-saving lamps), which were both expensive and failed to fit many common 
US lighting fixtures, which meant that consumers had little incentive to replace 
non-energy saving lamps with CFLs. The project succeeded in causing several 
manufacturers to introduce new, very small products to the market, and at a 
price significantly below the then prevailing market retail prices for CFLs. Sales 
of the new lamps exceeded all expectations and has completely changed con-
sumer behaviour towards buying the energy-efficient lamps.  
 
Presentation of the project 
 
The CFL technology has existed at least since the 1980s but never got a foot-
hold in the market because the products were expensive and had performance 
issues (flicker, poor light output, too big to fit in sockets, early failure) in rela-
tion to traditional, non-energy efficient products. In preparation for the project, 
the procurer looked at the market barriers, how the existing products could be 
improved and what buyers were willing to buy at the right price. There was no 
anchor buyer in the project, but a number of utilities were involved who com-
mitted themselves to promote an improved products.  
 
Procuring institution 
The project is funded by the US Department of Energy, but carried out by the 
Pacific Northwest National Laboratory (PNNL) in Portland, Oregon. The PNNL is a 
DOE intuition, originally established to do research into nuclear power, but 
nowadays working with other aspects of energy research. The PNNL has carried 
out a series of similar projects regarding procurement of energy-efficient prod-
ucts, of which the Sub-CFL is the latest and the most successful.  
 
Supplier 
Initially, a number of smaller lamp manufacturers; in Phase 2, most of the large 
producers joined as well.  
 
 
The technology procurement process 
 
The project was not set up as a traditional technology procurement project (al-
though the PNNL saw this as a continuation of their previous technology pro-
curement projects). The specifications for what the new products should be able 
to do were developed by PNNL, and initially, all the major manufacturers were 
approached – the market was dominated by a handful of very big players. How-
ever, the major manufacturers were not immediately interested. Thus, in a sec-
ond round, smaller manufacturers were included. These were more willing to 
change than the dominant market players and agreed to participate. Both mar-
keting and development (engineers) staff were approached, in order to ensure 
that both aspects were included in the development process. Thus, prior to re-
lease of the request for proposals, industry had been involved, having been 
shown drafts of the RFP etc.  
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In Phase I, only 3 products passed all the tests. The PNNL analysed the lamps 
that failed the tests and wrote a report that went out to the whole industry, in-
cluding guidance on how to fix these failures. This led in Phase II to a lot more 
submissions of lamps for testing. Before the “winners” were announced, the 
lamps went through comprehensive performance testing.  
 
Impacts from the project 
The impacts from the project were significant. The new products developed as a 
result of the project were both technically superior to and cheaper than the ex-
isting, non-energy efficient products. As a result, prices have fallen significantly, 
and with the promotion support of the utilities involved, buyers have now 
shifted their preferences towards the CFLs, completely changing the market 
structures. All manufacturers – including the ones that did not participate ini-
tially – are now producing the new types of products.  
 
Learning points 
 
Influencing the market forces is key 
The project clearly demonstrates the potential of working with not only the 
technology side, but also the market side. The suppliers’ marketing people were 
involved from the start on an equal footing with the development departments, 
and this ensured the success by focusing on what buyers would want, not only 
what was technically possible.  
 
Securing the involvement of key procurers/promoters 
Although the utilities which were involved in the project were not directly pro-
curers, their involvement was key both to convince manufacturers that the new 
products would be promoted and to informing the public about what had be-
come available. Thus, in this case, the utilities had much of the same function 
as a “buyers group” in more traditional technology procurement cases.  
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Annex V Interviews 

Note: The interviews listed here are those used for the report in general; inter-
views which are specific to individual case studies are listed at the end of each 
case study. 
 
Name Title Organisation Date for inter-

view conducted 
Marc LaFrance Head of DOE Window 

and Building Envelope 
R&D 

DOE (Department 
of Energy), USA 

06 September 
2007 

Michael Caccuitto SBIR Program Man-
ager 

DOD (Department 
of Defense), USA 

Several contacts 
during winter 
2006-spring 
2007 

Charles F. Cleland SBIR National Program 
Leader 

USDA (US Depart-
ment of Agricul-
ture), USA 

10 January 2007 

Jo Anne Good-
night 

NIH SBIR/STTR Pro-
gram Coordinator 

National Institute 
of Health, USA 

17 January 2007 

Roland Tibbetts SBIR Founder Formerly SBIR 
(Retired), USA 

06 September 
2007 

Errol Arkilic Ph.D.  
Program Manager  
Division of Industrial 
Innovation and Part-
nerships 

Small Business 
Innovation Re-
search  
National Science 
Foundation, USA 

Ongoing contact 
July 2006 

Peter Freeman Assistant Director Directorate for 
Computer & Infor-
mation Science & 
Engineering 
(CISE/OAD), SBIR 
Energy, USA 

18 January 2007 

Valerie Carter Manager, Government 
Relations 

PMI (Project Man-
agement Institute), 
USA 

15 August 2007 

Rick Grimm CEO NIGP (National 
Institute of Gov-
ernmental Purchas-
ing), USA 

22 August 2007 

Paul Brennan Director of Purchasing Rockland County, 
USA 

03 September 
2007 

Ron Bell Director, Division Pur-
chases and Supply 

State of Virginia 
Department of 
General Services, 
USA 

31 August 2007 
(+ case interview 
5 Sept. 2007) 

Rick Berry Executive Director for 
Construction and Pro-
curement Service 

Old Dominion Uni-
versity, USA 

29 August 2007 

Kirk Buffington Director of Procure-
ment Services 

City of Fort Lauder-
dale, USA 

28 August 2007 

Kelly Loll-Jones Director, Knowledge 
Center 

State of Georgia, 
Department of 
Administrative 

21 August 2007 
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Name Title Organisation Date for inter-
view conducted 

Services, USA 
Gregory K. 
Spearman 

Director of Purchasing City of Tampa, USA 27 August 2007 

Tom Youngs Manager, Purchasing 
Services 

University of Pitts-
burgh, USA 

22 August 2007 

 
Mikkel Hippe 

 
Senior Consultant 

 
National IT and 
Telecom Agency, 
Denmark 

 
July 2006 

Jacob Primault Head of Department Danish IT, Den-
mark 

June 2006 

Jens Christian Led Head of Department Greater Copenha-
gen (HUR), Den-
mark 

June 2006 

Jens Rørbech Professor Technical Univer-
sity of Denmark 

June 2006 

Mads Thimmer Founder Innovation Lab, 
Denmark 

June 2006 

Nelleke Corbett Ministry of Economic 
Affairs 

Directorate-
General for Enter-
prise and Innova-
tion, the Nether-
lands 

27 April 2007 

Corry van Driel SBIR contact person SenterNovem, the 
Netherlands 

July 2006 

Hans Haveman eHealth expert Ministry of Health, 
Welfare and 
Sports, the Nether-
lands 

July 2006 

Patricia Roemer SBIR contact person Ministry of Educa-
tion, Culture and 
Science, the Neth-
erlands 

July 2006 

Marjolijn van 
Valkenhoef 

Innovation expert Dutch Ministry of 
Economic Affairs, 
the Netherlands 

July 2006 

Sander van Sluis Procurement expert PIANOo, the Neth-
erlands 

June 2006 

Max Rolfstam PhD. Student Circle, University of 
Lund, Sweden 

02 August 2007 

Egil Ofverholm Expert, IEA STEM (Swedish 
Energy Agency), 
Sweden  

28 June 2007 

Stefan Jönsson Analyst, legal im-
provements 

NUTEK, Sweden 10 November 
2006 

Karin Rydén Programme Manager NUTEK, Sweden 10 November 
2006 

Hans Sundström Chief lawyer Verva, Sweden 10 November 
2006 

Neil Griffiths Audiology Category 
Manager 

NHS Purchasing 
and Supply 
Agency, UK 

September 2006 
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Name Title Organisation Date for inter-
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Gaynor Whyles Procurement expert DTI Environmental 
Industries Unit, UK 

August 2006 

Chris Hendry Professor, Associate 
Dean (Research), Di-
rector of Centre for 
New Technologies, 
Innovation & Entre-
preneurship (CENTIVE)

Cass Business 
School, England 

10 July 2007 

Billy Noone Assistant Principal National Public 
Procurement Policy 
Unit, Irish Depart-
ment of Finance, 
Ireland 

7 November 
2006 

 
Grainne McGuckin 

 
Principal Officer 

National Public 
Procurement Policy 
Unit, Ireland 

 
July 2006 

Ernst Bürger Head of Division, In-
formation Society and 
eGovernment 

Ministry of the 
Interior, Germany 

July 2006 

Michael Unger Head of Division, In-
formation Technology 
and Contract Manage-
ment 

Procurement 
Agency, Germany 

July 2006 

Norbert Niemeyer Project Manager Media@Komm, 
Germany 

July 2006 

Gérard Soisson Director of the eLux-
embourg Strategy and 
Communication de-
partment 

Department of 
eGovernment, 
Luxembourg 

July 2006 

Pentti Itkonen Special Advisor Ministry of Social 
Affairs and Health, 
Finland 

August 2006 

Roberto Sacerdoti  Procurement Expert Public Procurement 
Authority (Autorità 
per la Vigilanza 
sugli 
Appalti Pubblici), 
Italy 

August 2006 

Roberto Pizzican-
nella 

Responsible manager 
of Unit for e-
government Pro-
gramme in Regions 
and Local Authorities 

CNIPA, Office for 
Innovation in Re-
gions and Local 
authorities, Italy 

23 October 2006 

Peter Strickx Director-General, Sys-
teemarchitechtuur en 
standaarden 

FEDICT, Belgium August 2006 

Cristina Gil Technical Superior Directorate-
General of Euro-
pean Affairs, For-
eign Office, Portu-
gal 

August 2006 

Jindriska Kobli-
hova 

Vice-Chair, Office for 
the Protection of Com-

Public Procurement 
Department, Czech 

August 2006 



 

 

Opportunities for Public Technology Procurement in the ICT-related sectors in Europe 

134 

Name Title Organisation Date for inter-
view conducted 

petition Republic 
Eva Kubisova Chairman of the Ap-

pealing Commission 
Office for the pro-
tection of Competi-
tion, Czech Repub-
lic 

August 2006 

Andràs Nagy Legal advisor Council for Public 
Procurement, Hun-
gary 

July 2006 

Auralija Krisciun-
aite 

Chief specialist of 
methodological and 
training division 

Public Procurement 
Office, Lithuania 

August 2006 

Joseph Meli Assistant Director Department of 
Contracts, Malta 

August 2006 

Andrej Dolinsek Deputy Director Public Procurement 
Office, Slovenia 

3 November 
2006 
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