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Executive Summary

The Factories of the Future (FOF) Public Private Partnership (PPP) has established the basis
for an approach to undertaking research and development in manufacturing-related
technologies, problems, and challenges, differentiated from standard FP7 projects though the
industrially driven nature of the projects. The challenge for the coming years is how to build
on this differentiation, as well as helping projects to strengthen impacts. Looking longer term,
it is aso necessary to consider how to move forward beyond 2013. The workshop
demonstrated that there is now a committed community ready and eager to consider these
matters. The main conclusions that emerged from the workshop are as follows:

The FoF PPP is perceived as being very valuable and important to helping EU
manufacturing industry respond to both current and future competitive challenges.

Enhancements to the operation of the FOF PPP are possible, which will help to both
improve effectiveness and differentiation (from standard FP7 projects). These
enhancements can come from differentiation that adds value through consideration of
issues not normally addressed in research projects (e.g. business strategy etc. — see
below), which will ultimately increase the potential for the creation of impact.

Building on what has been learnt from previous manufacturing technologies research,
especially with regard to the importance of topics such as business and manufacturing
strategy, culture, organisational design, etc., which can be subsumed under the term,
Technology Management!, is one clear way forwards, leading to both greater
differentiations compared with FP7 projects and improvement in the potential for impact.

One important enhancement is the development of cooperation among the funded projects
in terms of activities such as collective dissemination, clustering around important
dimensions such as common issues, or markets, etc.

Community building measures, such as an annual conference, could be supported, which
will help also to provide an entry point for new participants, and an opportunity for
participants to influence the future shape of the PPP.

Socio-economic impact studies need to be undertaken at some appropriate point to
systematically establish the impact (both achieved and potential) of projects.

Scope exists for collaboration with other PPPs, and this should be explored in more depth.

Improvements to the roadmap are needed, especially with regard to moving forward
beyond 2013. This is not just a matter of adding new topics, but of providing the
justification for the inclusion of topics, and the exclusion of others.

Benchmarking needs to be undertaken to establish those technologies and sectors where
the greatest impact can be achieved, along with the development of criteria for including
topics within the roadmap, and the definition of an appropriate methodology for the
transparent development of aresearch strategy.

! Technology Management is defined as the disciplines and practices, e.g. business and manufacturing strategy,
organisational design, job design, implementation methods, etc. that are essential to commercially successful
development, deployment and operation of new technol ogies. Experience gained from over 25 years of
manufacturing technologies research points to Technology Management as being the key to achieving
competitive advantage, given otherwise equal access to markets, capital and technologies.
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There are several open issues that need to be addressed, such as the roles of the various
bodies such as the Ad-hoc Industrial Advisory Group, Manufuture, and the European
Factories of the Future Research Association, and how to create synergies with
Manufuture (and avoid duplication), and whether a more sector based approach should be
adopted.

The case for continuing with the PPP is based on the argument that the effects of the
economic crisis will be felt beyond 2013, and that the need to respond to the EU 2020
Agendawill require an action with the features offered by the PPP.

The way forward is to build on what is emerging, and to focus on Designed in Europe,
Made in Europe and Recycled in Europe, but theses concepts are in need of more precise
definition, especially with regard to the production of convincing business scenarios.

Specific recommendations resulting from these conclusions are focused on actions that the
various stakeholders, including the European Commission, the Ad-hoc Industrial Advisory
Group, the European Factories of the Future Research Association (EFFRA), and the funded
projects could take. Included in these recommendations are: the inclusion of a Technology
Management element in the PPP; bottom-up and top-down clustering of projects; assessment
of clustering activities as part of project reviews, the organisation of an annual event starting
in 2011; undertaking a socio-economic study focused on identifying the impacts of the funded
projects; further development of the roadmap, within a more rigorous framework that leads to
the identification of topics and sectors where the greatest commercial, employment, and
environmental impacts can be expected, etc.; review of relationships with Manufuture; and
development of more insights into the concepts of Designed in Europe, Made in Europe and
Recycled in Europe through the production of convincing business scenarios.



Impact of the Factories of the Future PPP, Workshop Report

Introduction

Factories of the Future (FoF) is one of the three Public Private Partnerships (PPP) included in
the European Commission's Economic Recovery Plan launched in November 2008 in
response to the global economic crisis. This particular PPP aims at helping EU manufacturing
enterprises, in particular SMES, to adapt to global competitive pressures by improving the
technological base of manufacturing across a broad range of sectors. The FoF PPP consists of
a research programme of 1.2 billion Euro to support the manufacturing industry in the
development of new and sustainable technologies. The programme is co-financed jointly by
the private sector and the European Commission under the Seventh Framework Programme
(FP7). The FoF PPP is cross-thematic, encompassing the Information and Communications
Technologies (ICT) Theme and the Nanosciences, Nanotechnologies, Materials and New
Production Technologies (NMP) Theme.

Twenty five projects have been launched as a result of the first wave of funding under the FoF
PPP, with the expectation that this number will rise to over 100 projects by the end of 2013.
The content of Calls for Proposals for the FOF PPP is determined by a Multi-annual Strategic
Roadmap?, which was finalised and published in January 2010. This roadmap provides the
strategic planning for the initiative, and this planning was undertaken in parallel with the first
cals for proposals (using existing FP7 instruments). This evolutionary approach was adopted
to facilitate a rapid start-up of the FoF PPP.

Given that the PPP has a fixed life, extending over the period 2009 to 2013, the FoF PPP
(along with other PPPs) is aready approaching its mid-term point, and the European
Commission is looking to begin to assess the effectiveness of the PPPs. To this end the
European Commission has established an Expert Group to undertake, in early 2011, a
combined interim evaluation of three PPPs. Factories of the Future; Energy-efficient
Buildings; and Green Cars.

Consequently, given the above, the European Commission considered it timely to organise a
workshop with the FoF PPP’ s stakeholders to consider:

issues relating to the impact of the FoF PPP, and how this impact can be
enhanced;

opportunities for improving the differentiation that has already been established
between the FoF projects and traditional FP7 projects in terms of focus and added
value; and

how to move forward, including updating the Multi-annual Strategic Roadmap
and possible continuation of the initiative beyond 2013.

The workshop was held in Brussels on November 25", 2010. Specific workshop objectives
were to:

= promote networking and exchange of information among the research projects funded
under the FoF PPP,

e provide aforum for discussion on the added value and impact of the FoF PPP from the
perspective of the stakeholders; and

e provide inputs and information from the stakeholders to the Expert Group created to
assess the PPPs, and to the policymakers involved in the preparation of FP8.

2 Factories of the Future PPP Strategic Multi-annual Roadmap (http://www.manufuture.org/manuf acturing/wp-
content/uploads/FoF_PPP_Roadmap_Final_V ersion.pdf)
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The purpose of this report is to present the main views and insights that emerged from the
workshop discussions and to identify conclusions and recommendations that arise from what
was said both during the individual project presentations and the panel discussion sessions.
The focus of this report is on highlighting the high level and strategic issues.

The document is structured to provide, first, a brief description of the methodology adopted
for the workshop. An overview is then presented of the many topics and issues addressed by
the workshop, followed by analysis and discussion, leading to some important conclusions
and recommendations.

Methodology

With regard to workshop methodology, members of the FoF PPP Ad-hoc Industrial Advisory
Group, along with project co-ordinators (who were asked to bring one other project
representative) were invited to attend the workshop. Participation in the meeting was by
invitation only. A number of European Commission officials also participated. A list of
workshop participantsis given in Appendix 1.

Prior to the meeting the project co-coordinators were asked to prepare a five minute
presentation of their project, based on a pre-defined structure (see Appendix 2). At the start of
the meeting the participants were also given a set of questions which formed the structure for
each of the afternoon panel discussions (see Appendix 3 for the list of questions).

The workshop started with a number of opening presentations from European Commission
Officials to set the context and to define the objectives for the workshop. These opening
comments were followed by project presentations. These project presentations were grouped
under the following headings:

Smart Factories;
Virtual Factories for Networked Production;
Adaptive Production Equipment;
High-Precision Manufacturing.

The project presentation sequenceis listed in Appendix 4.

The afternoon was then devoted to two panel discussions, each of which involved a number of
short opening statements (from pre-selected individuals — see agenda) to stimulate discussion.
Several closing statements were made at the end of the workshop, followed by the
rapporteur’ s observations about key matters raised during the presentations and discussions,
and possible conclusions arising from the workshop. At the end of the workshop, participants
were given an opportunity to make written inputs, and those received by the specified
deadline are provided in Appendix 5. The agenda for the workshop isincluded in Appendix 6.

A networking dinner was also held on the eve of the workshop, to facilitate building contacts
among the project representatives and the Ad-hoc Industrial Advisory Group.

Topics Discussed at the Workshop

A wide range of issues and challenges were exposed and discussed. The content of these
discussions are structured for the purpose of this report around the following themes:

Added Value and Overall Impact of the FoF PPP
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New Inputs for a Roadmap Beyond 2013

Added Value and Overall Impact of the FoF PPP

Consideration was given to a number of issues that highlight the added value of the PPP for
the industrial participants, and also ways in which this existing added value can be enhanced,
both for the projects and for the PPP itself.

Overwhelmingly the project participants appreciated the rapid time from proposal acceptance
to completion of contractual matters, and suggested that this could still be improved by
making the process even more streamlined, but there were no suggestions how this could be
achieved. The possibility to pursue more industrially relevant projects based upon clearly
defined industrial needs is seen as an advantage of the PPP, as is the existence of a cross
thematic roadmap that provides more certainty concerning which topics will be supported
over the coming years, thus enabling better forward planning by the industrial participants.
The roadmap also enables the development of complementary initiatives at national level,
potentially facilitating the leverage of greater financial resources. There may however be a
case for modifying the proposal evaluation criteria, to take more account of the benefits of
projects which are more mature, closer to market, and therefore potentially capable of
delivering an impact in a shorter timescale.

For the public side, the stakeholders believe that the FoF PPP contributes towards preserving
and creating jobs. The PPP also provides a framework for public-private collaboration, as the
PPP is providing a catalyst for industry to become more organised and to speak with a unified
voice to the European Commission. This provides the European Commission with a clear path
to communicate better with manufacturing industries concerning their problems, challenges
and needs. Collectively, this two way dialogue provides a basis to address the concerns of
both parties. Feedback from running projects also provides the European Commission with
information on open issues and challenges arising from research activities.

From the industrial side there is a clear appreciation that the PPP delivers an opportunity to
undertake research and development activities during difficult economic times, when private
sector funding for research and development is limited. The projects also provide an
opportunity to train young researchers, engineers and technicians, which is something that
would be extremely difficult to do during a recession.

The project presentations suggested to the workshop participants, significant opportunities for
cross fertilisation among projects, which is a matter that the projects and the Ad-hoc
Industrial Advisory Group need to give further consideration to. Also of relevance is the
opportunity that the PPP offers to industry to address challenges, develop solutions, and then
to turn these into business opportunities. The FoF has aso created a community which
provides a basis for the development of new proposals, but the PPP should ensure its
processes are transparent and open and should encourage broad stakeholder participation.
Further opportunities for community building, such as an annual event, would be welcomed
by the FoF participants, and would provide one means to integrate newcomers into the
community and to achieve wider participation.

Dissemination emerged as an important concern that needs to be addressed by the
stakeholders. From the morning session it became apparent that the projects would benefit
from a more coordinated approach to dissemination. But dissemination is also needed at
regional and local levels (in local languages), and this implies the involvement of regional
agencies. Demonstration of integrated solutions, focused on particular sectors, was also
proposed, which may also provide the basis for clustering of projects. But clustering should
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not be too restrictive, and pilot applications may be one basis for clustering of projects.
Associated with these clusters could be advisory boards, which could also be implemented at
project level (which is more traditional in FP7 projects). Demonstrations may also provide the
basis for addressing longstanding problems such as interoperability and could be used to link
with other initiatives such as SME specific actions and programmes, as well as government
supported business assistance initiatives. Clearly, proposals for clustering need to be carefully
considered, with complementarity, synergy and integration being important considerations.

Oneissue briefly mentioned, is the matter of the capital cost of new technologies developed in
the projects. To achieve impact, the returns for users must be worth the investment, yet this
was not a factor that stood out as being a significant element shaping the work undertaken in
the projects. Consequently, this is something that needs to be considered by the projects, by
the FoF PPP Ad-hoc Industrial Advisory Group, and by the European Commission.

Collectively the above issues provide indicators towards the development of the PPP in such
as way as to achieve significant differentiation from standard FP7 projects and point towards
the added value the can be derived from the PPP. The issues mentioned above also highlight
the need to develop the PPP in such away that the projects are driven to deliver innovation in
business and markets, as this innovation is the key to preserving and creating jobs. Here
Technology Management® will play an important role, and it will be necessary for projects
and the Ad-hoc Industrial Advisory Group to address this matter to consider what can be done
to collectively manage the technologies emerging from the FoF PPP, to improve the chances
that the projects will lead to innovation, e.g. by identifying specific barriers that projects
could collectively address through clustering.

New Inputs for a Roadmap Beyond 2013

Looking beyond 2013, discussions centred on considering the need to continue with the PPP
after 2013, if the roadmap needs updating, and how a higher impact can be achieved beyond
2013.

It is evident that the need for the PPP (with features such as a dedicated funding envelope,
multi-annual roadmap, and focus on addressing industry defined topics), will continue beyond
2013, as the effects of the economic crisis will still be felt, and there will be an ongoing need
to respond to the EU2020 Agenda. Europe’s manufacturing sector has been in decline for a
number of years, and the FoF PPP provides a clear framework for a public-private
collaboration to address this decline. Not to use this collaboration in the longer term, beyond
2013, would be a missed opportunity. Most likely the need for the FoF PPP will increase in
the future. This is because China (and other developing nations) will move beyond sub-
contract manufacturing and low cost manufacturing, into higher added value areas, also
exploiting their own research and development results as they do so. Moreover this will be
happening while European manufacturing will be facing increased requirements to diminish
resource consumption, lower its energy use, and reduce its emission of greenhouse gases. All
these elements are part of an environment of continuing change, and continuing with the PPP
beyond 2013 will be fundamental to providing a sound response to al these competitive
challenges.

% Technology Management is defined as the disciplines and practices, e.g. business and manufacturing strategy,
organisational design, job design, implementation methods, etc. that are essential to commercially successful
development, deployment and operation of new technol ogies. Experience gained from over 25 years of
manufacturing technol ogies research points to Technology Management as being the key to achieving
competitive advantage, given otherwise equal access to markets, capital and technologies.
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With regard to the updating of the roadmap, many suggestions were made concerning topics
to be added. These include Future Internet, Internet of Things, Business Intelligence,
interoperability of ICT systems and devices, mirco-manufacturing, socia networking
technologies, point-of-need manufacturing, product-process integration, multi-culture
factories, human-machine cooperation, bio and nano manufacturing technologies, highly
distributed production networks, remanufacturing and recycling, product take-back and
disassembly, robotics, resource efficient technologies, low CO2 emission technologies, etc.

Specific justifications for the inclusion of these topics in a post 2013 roadmap do however
need to be developed, otherwise the roadmap will lack credibility. Greater involvement of the
manufacturing research community, including industry, universities and research centres, is
also needed in the further development of the roadmap. The aim should be to move away
from a listing of research topics, towards a research strategy, with a roadmap providing the
steps leading towards outcomes defined in terms of such features as capabilities, competitive
characteristics, etc, with the topics listed being more integrated into a route to achieving these
desired outcomes, and with consideration of the balance between NMP and ICT related
topics.

Of note was an emphasis placed on the introduction of non-technical research topics, in
particular, the perceived need to address the development of new business models (both
business-to-business and business-to-consumer), which is a further pointer towards the
importance of Technology Management in the FoF PPP. Commonalities with other PPPs were
also highlighted, in particular the Energy Efficient Buildings PPP, given that manufacturing
facilities also need to become more energy efficient, and that manufacturing plants are often
located in or near cities and towns. The energy efficiency of manufacturing facilities should
therefore be considered within neighbourhood level approaches to energy reduction, and one
way to address this is through collaboration among the relevant PPPs.

In the future, the FoF PPP could aso address more, the matter of longer term testing and
validation of technologies in shopfloor environments. It was suggested that this could be a
part of an Innovation Partnership, but the workshop did not elaborate upon the details of how
this could be achieved, and whether these demonstrations were to be funded at European or at
national level.

With regard to barriers, further consideration must be given to the needs of SMES. One part of
this could be best practice catch-up, the other part could be awareness raising, taking into
account the constraints that SMEs operate within (i.e. shortages of time, money and skills).

Consideration was given to the problem of how to increase innovation. One suggestion was to
undertake an assessment of proposalsin aglobal context, asking if each proposal was the best
globally or just the best in Europe. Ideally selected proposals should be the best in a global
context. It was also proposed that evaluations should give greater weight to proposals that
have the potential for significant industrial impact. One way in which more impact might be
achieved is by focusing more on the concept Made in Europe, and how this can be translated
into competitive advantage for those who manufacture in Europe, and to the disadvantage to
those who do not.

Analysis and Discussion

Although the FoF is still in its early phases, it is evident that the initiative has already created
a strong community with a clear passion and commitment to revitalising and strengthening



Impact of the Factories of the Future PPP, Workshop Report

Europe’'s manufacturing industries. This provides an excellent platform for further
devel opments.

The workshop highlighted that a good start has been achieved, with the PPP now in a position
to move forwards in terms of addressing the enhancement of the PPP and its further
development. These enhancements and devel opments become evident from what was actually
discussed and stated, the written submissions, as well as from that which was not given
sufficient attention, especially during the project presentations. The following analysis and
discussion is therefore focused on identifying from the workshop content, issues that need to
be addressed to achieve enhancements and further development:

The European Commission has a long history of supporting manufacturing related research,
dating back to the early 1980s, in both the domains of ICT and Industria Technologies,
encompassing aso short, medium and longer term research topics, and sometimes aso very
industry driven projects. Some of the comments made during the workshops suggested that
this fact is not fully appreciated by al stakeholders. Key to the development of the PPP may
well be, therefore, building on and integrating existing knowledge and experience in the
context of improving the competitiveness of all types of factories, and recognising the
importance of both innovative technologies and innovative business models and organisations
(Technology Management). Projects should have the appropriate sized consortia, so that the
effectiveness and impact of the PPP can be enhanced.

During the project presentations it became evident that some projects are focused on specific
technologies, or problems, or sectors, while others are more generic, with potentia
applications in several sectors. This raises some interesting challenges. For the more focused
projects the challenge will be to consider and identify other problems or sectors where the
results might be applicable. For the more generic projects the challenge will be to identify the
sectors where the results will be most applicable, or where the biggest impact can be
achieved. These are matters that are best addressed during the course of projects, rather than
being treated as afterthoughts in the post-project period.

It was also evident that some projects are addressing related topics (e.g. mass customisation)
and could benefit from co-operation in terms coordination of dissemination to avoid
duplication of effort and also to communicate a common message, as well as defining and
identifying common barriers to exploitation. Coordinated and common dissemination may
also be important as the resulting discussions among related projects could also lead to a
better appreciation of the topics being addressed, and the strengths and weaknesses of
concepts such as mass customisation, and greater awareness of market factors that need to be
in place for the approach to be successful, which are al important matters with regard to
dissemination campaigns, e.g. in deciding which sectors and types of companies and products
to target. Common dissemination also sends a message that the PPP is more than just a
collection of loosely related projects. Coordination among related projects could also lead to
more impacts in terms of contributions to standards, which is an area that needs to be fully
explored by the projects. In addition, the matter of the market focus of the more generic
projects could be enhanced by cooperation with the more focused projects, and this could help
to foster greater consideration of Intellectual Property issues, which the project presentations
indicated is a matter requiring enhancement within some projects.

Although clustering has been used for Framework Programme projects, there is an
opportunity in the FoF PPP for a cluster approach centred on market, exploitation, and
dissemination issues, rather than technology or sector themes. This is one way in which the
projects could add more vaue to the PPP and vice versa, and this would serve to increase
cross fertilisation among projects, and may well lead to additional exploitation opportunities.

10
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Additional community building is also needed, beyond the idea of clustering, providing the
means for participants to become more familiar with other projects and the skills and
competencies of other stakeholders. To this end an annual conference may provide a useful
networking platform, also alowing those not yet involved to begin to build partnerships for
future calls. Such an annual event will help to increase participation, provide opportunities for
stakeholders to shape the PPP, and also contribute towards the openness of the PPP.

The PPPis still in a formative stage, so specific impacts in terms of jobs preserved etc. are not
yet visble. At some point during the life of the PPP however, it seems essential that a
systematic socio-economic impact study be undertaken to provide a sound understanding of
the impacts that have been delivered or which can be reasonably expected in the short term.
This could also feed valuable information into the process of revising the roadmap (see
below).

Discussions demonstrated that there is also evidently room for further development and
expansion of the roadmap, and many suggestions emerged. Among the topics identified was
mention of the need to address business models, which may be an important topic in the
development of sustainability. Business models however, are primarily matters of value
propositions, ways of doing business and generating revenues, etc. These are not technology
development matters, although technologies enabling specific business models could also be
considered. Nevertheless, the rationale for adding to the roadmap, al the topics mentioned
during the workshop, needs to be more carefully justified, as the time available in the
workshop for such consideration was very limited.

Also mentioned during the workshop is the need for demonstration projects, where costs and
benefits can be explored in detail and which could also provide a practical means of
delivering convincing proof-of-concept. In addition, a need to increase awareness among
SMEs was mentioned, for which these demonstrators would be a valuable aid. To address
these matters an extension of the scope of the PPP would most likely be needed (as well as
additional funding).

One of the important consequences of the above discussions is that they imply developing a
non-technical theme within the roadmap. This could be broadly positioned as a Technology
Management dimension, which not only adds more value to the PPP, but also contributes to
better differentiation from standard FP7 projects. A Technology Management approach could
also contribute to strengthening the impacts of individua projects. This Technology
Management dimension is one matter that the Expert Advisory Group may wish to consider in
the interim assessment of the PPPs.

The workshop discussions on the roadmap aso highlighted a number of interesting and
challenging issues, which should be addressed as soon as possible, with regard to the future
shape of the PPP:

1. The present version of the roadmap can be seen a good first attempt to bring some
structure to the PPP and to identify priorities. This first version of the roadmap however
raises some questions, e.g. why specific topics are included, and others are not, why so
much jargon and so many buzzwords are used, which sectors are the most important
targets, and so on? Therefore the challenge that now has to be addressed is how to build
on this roadmap, to make it less of a list, and more strategic in the sense that it provides
both the rational for focusing on particular sectors, technologies, topics, etc. The essence
of research strategy isthat it should provide the basis for the allocation of limited research
funds, which implies making decisions not to fund some areas or to support certain
sectors. For the sake of credibility the reasons for such strategic decisions have to be made
more explicit in future versions of the roadmap, and criteria are needed to help with this

11
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process. Also for the sake of clarity and understanding, future versions of the roadmap
should be formulated in terms of more meaningful and ssimpler language.

2. The above is chalenging because the issues are not just ones of comparing sectors on the
basis of whether they are low, medium or high tech and deciding only to support those that
are high tech sectors. It is possible for sectors to make use of medium to high tech
manufacturing technologies and processes to produce simple (low tech) products, but such
products add considerable value to the raw material inputs, can be easily be redesigned to
meet changing consumer tastes, and provide access to highly profitable markets (mass or
niche). Given that the aims of the PPP are the preservation and creation of jobs, these are
factors of relevance to the shaping of the roadmap, and efforts need to be made to identify
where the biggest impacts can be achieved with regard to these objectives (see below).
Matters such as the nature of impacts should also be considered, since what constitutes
commercia success for an SME, may not be the same as that for a larger company. For
example, not al companies need to be pursuing global exports, as serving local customers
better and more profitably is also a valid outcome. Ambitions therefore need to be
matched to the size of the company and what is right for certain types of businesses.

3. Related to the above is the matter of benchmarking, and understanding better, not just
what has been done already, but also how projects stand in a global context. This is not
just important for selection of projects in the evaluation process, but also for the purpose
of developing the roadmap. It will be important to better understand where PPP
investments should be made, so that they can be focused for example, on areas where
growth in employment is most likely, with reference to global developments, changing
customer needs, etc.

4. Severa other issues also arise from consideration of the roadmap and the future of the
PPP. These include the relationship of the FoF PPP to the European Technology Platform,
Manufuture, especially with regard to the Manufuture Strategic Research Agenda and the
FoF Strategic Multi-annual Roadmap. Additionally, there is the matter of considering the
role of the FoF PPP Ad-hoc Industrial Advisory Group in relation to other stakeholder
groups such as Manufuture, so that overlap is avoided and synergies achieved.

Finaly, the challenge within the timescale of the present PPP is how to preserve
manufacturing jobs in Europe. Beyond 2013, the challenge will be how to build on this and to
create new manufacturing jobs (which is one reason why the roadmap needs to be reviewed to
ensure the best chance of high impact on job creation). Continuation of the FoF PPP beyond
the year 2013 is therefore clearly an economic necessity. Europe’s manufacturing problems
are not just founded in the economic crisis, and will not come to an end when the recovery
plan expires. An ongoing loss of manufacturing employment to the developing nations,
especially China, has been evident for many years. Left unchecked this loss of prosperity
from Europeis set to continue and will be compounded by increased competition when China
begins to trandate its own R&D investments into new products and services. Many
opportunities exist to deal with this, but this will require continuation of the PPP. The FoF
PPP is providing the basis for a strategic response to these competitive challenges, based on
Made in Europe. The present emphasis on Made in Europe should perhaps be extended to
encompass Designed in Europe, Made in Europe and Recycled in Europe, which could
provide the basis for development of the partnership beyond 2013. These concepts however
need to be defined in away that provides convincing business cases.

12
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Conclusions and Recommendations

Conclusions

From the analysis and discussion in the previous section, several clear conclusions can be
drawn:

The FoF PPP is perceived as being very valuable and important to helping EU
manufacturing industry respond to both current and future competitive challenges.

Enhancements to the operation of the FOF PPP are possible, which will help to both
improve effectiveness and differentiation (from standard FP7 projects). These
enhancements can come from differentiation that adds value through consideration of
issues not normally addressed in research projects (e.g. business strategy etc. — see
below), which will ultimately increase the potential for the creation of impact.

Building on what has been learnt from previous manufacturing technologies research,
especialy with regard to the importance of topics such as business and manufacturing
strategy, culture, organisational design, etc., which can be subsumed under the term,
Technology Management, is one clear way forwards, leading to both greater
differentiations compared with FP7 projects and improvement in the potential for impact.

One important enhancement is the development of cooperation among the funded projects
in terms of activities such as collective dissemination, clustering around important
dimensions such as common issues, or markets, etc.

Community building measures, such as an annual conference, could be supported, which
will help also to provide an entry point for new participants, and an opportunity for
participants to influence the future shape of the PPP.

Socio-economic impact studies need to be undertaken at some appropriate point to
systematically establish the impact (both achieved and potential) of projects.

Scope exists for collaboration with other PPPs, and this should be explored in more depth.

Improvements to the roadmap are needed, especially with regard to moving forward
beyond 2013. This is not just a matter of adding new topics, but of providing the
justification for the inclusion of topics, and the exclusion of others.

Benchmarking needs to be undertaken to establish those technologies and sectors where
the greatest impact can be achieved, along with the development of criteria for including
topics within the roadmap, and the definition of an appropriate methodology for the
transparent development of aresearch strategy.

There are severa open issues that need to be addressed, such as the roles of the various
bodies such as the Ad-hoc Industrial Advisory Group, Manufuture, and the European
Factories of the Future Research Association, and how to create synergies with
Manufuture (and avoid duplication), and whether a more sector based approach should be
adopted.

The case for continuing with the PPP is based on the argument that the effects of the
economic crisis will be felt beyond 2013, and that the need to respond to the EU 2020
Agendawill require an action with the features offered by the PPP.

The way forward is to build on what is emerging, and to focus on Designed in Europe,
Made in Europe and Recycled in Europe, but theses concepts are in need of more precise
definition, especially with regard to the production of convincing business scenarios.
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Recommendations

From the above, arise several specific recommendations. With respect to the very short term,
specificaly over the year 2011:

Recommendation 1: The individual projects should begin a bottom-up process of
discussing among themselves the possibilities for innovative clustering centred on such
matters as common dissemination, opportunities for exploiting synergies, deployment
barriers, etc.

Recommendation 2: Complementary to this bottom-up approach, the Ad-hoc Industrial
Advisory Group should provide a top-down strategic view of clustering by developing its
views on what might form the most useful basis for clustering. It should then, in
collaboration with the projects, come to an agreement on an initial wave of clustering,
which will of course need to be revised and extended as new projects are funded

Recommendation 3: The European Commission should consider requesting projects to
report on these clustering matters during project reviews, asking reviewers to verify the
appropriateness and usefulness of specific actions taken by the projects.

Recommendation 4: In addition, issues of capital costs and target pricing relating to the
results emerging from funded projects should be more clearly addressed by these projects.
This will aid in clarifying exploitation strategies and encourage more market driven
projects. Consequently, the European Commission should also request projects to prepare
information on market pricing for consideration at project reviews.

Recommendation 5: The European Commission and the European Factories of the Future
Research Association (EFFRA) should begin the process of organising an annua event,
the first of which should be planned for 2011.

Looking beyond the year 2011, over the period 2011 to the end of 2013:

Recommendation 6: The Ad-hoc Industrial Advisory Group should reflect upon the
importance of concepts such as Designed in Europe, Made in Europe and Recycled in
Europe, and, based on the industrial experience and commercial know-how of the group,
provide the European Commission with insights, via convincing business scenarios, into
how these concepts could be realised.

Recommendation 7: The European Commission should give consideration to funding an
independent socio-economic study focused on identifying the impacts of the funded
projects.

Recommendation 8: The European Commission should also address the process for the
further development of the roadmap, by defining the terms and conditions, methodol ogy,
elements to be addressed, criteria, etc., so that future versions of the roadmap identifies
topics and sectors where the greatest commercial, employment, and environmental
impacts can be expected. To aid in this, they should consider, as part of the recommended
socio-economic study, requesting the development of benchmarking data that will help to
provide focus for the further development of the roadmap.

Recommendation 9: The European Commission should aso consider if there is a need to
better define the role of the Ad-hoc Industrial Advisory Group, in relation to other
stakeholder groups such as Manufuture, and aso how the FoF PPP Multi-annual
Roadmap fits with the Manufuture Strategic Research Agenda.
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In many of the above recommendations, the European Factories of the Future Research
Association (EFFRA) could act as a facilitator and coordinator. The exact role of EFFRA
should be determined through consultation among the key parties, namely the European
Commission, the Ad-hoc Industrial Advisory Group, and EFFRA.
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Appendix 2 — Structure for the Project Presentations

Project presentations were structured as follows:
Project acronym, title and details of the co-ordinator
Objectives
S& T godls of the project
Impact Expected
Link with the multi-annual roadmap
Consortium
Industry/Industry sectors/ SMEs
Research organisations/ universities
Innovation Issues
Exploitation
Dissemination
Standardisation
PPP Added Value
How does the PPP add value to your project?
How can you provide an added value to the PPP?
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Appendix 3 — Discussion Panel Questions

Discussion Panel: Added value and overall impact of the PPP

1.

As compared to FP7 business as usual, do you see clear advantages in the PPP approach
for the private side? ... And for the public side?

2. What specific differences from usual FP7 ways have you found useful ?

3. Do you consider that the PPP approach contributes to higher leveraging of private funds

for research in this area?

What could suggest that the present implementation (roadmap, projects, etc.) will help
achieve the stated goals of the PPP?

How you consider that the PPP approach may help to reach a greater overall impact than
just FP7 projects?

6. What is the impact of the PPP on achieving innovation?
7. What should be the interaction between different projects in this PPP?

How can we achieve broader dissemination & stakeholder participation?

Discussion Panel: Roadmap beyond 2013

1.
2.

What would justify a continuation of this PPP beyond 20137

What urgent research & innovation needs are not covered by the present roadmap or
cannot be completely met by 2013?

What strategic research areas should be considered beyond 2013 to fulfil the long-term
goals?

How could the PPP achieve a proper cross-over between the objectives of the Recovery
Pan and those of the EU2020 strategy?

Which criteria should be used to help identify the most suitable research areas in a
roadmap for beyond 20137

6. How could the PPP ensure the highest industrial impact beyond 20137
7. What barriers need to be overcome to promote market uptake of technologiesin this area?

8. How could the PPP contribute to a possible Innovation Partnership?
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Appendix 4 — Project Presentation Sequence

Acronym Full title project
Smart Factories
1 FoFdation The Foundation for the smart Factory of the Future

2 Custompacker

3 ROBOFOOT

4 PLANTCockpit
5 ActionplanT

6 KAP

7 TAPAS

8 QCOALA

Highly Customizable and Flexible Packaging Station for mid- to upper sized
Electronic Consumer Goods using Industrial Robots

Smart robotics for high added value footwear industry

Production Logistics and Sustainability Cockpit

The European ICT Forum for Factories of the Future

Knowledge, Awareness and Prediction of Man, Machine, Material and Method
in Manufacturing

Robotics-enabled logistics and assistive services for the transformable factory
of the future

Quality Control of Aluminium Laser-welded Assemblies

Virtual Factoriesfor Networked Production

9 SMC-S
10 ManuCloud

11 eCUSTOM
12 CoreNet
13 MICRO-DRESS

Sustainable Mass Customization - Mass Customization for Sustainability
Distributed Cloud product specification and supply chain manufacturing
execution infrastructure

A Web-based Collaboration System for Mass Customization
Customer-oriented and eco-friendly networks for healthy fashionable goods
Customised Wearable Functionality and Eco-Materials — Extending the limits
of Apparel Mass customisation

14 PHOCAM Photopolymer based customized additive manufacturing technologies
Adaptive Production Equipment

15  LOCOBOT Toolkit for building low cost robot co-workers in assembly lines

16 AIMACS Advanced Intelligent Machine Adaptive Control System

17 HARCO Hierarchical and Adaptive smaRt COmponents for precision production

18  DYNXPERTS

19 PoPJIM
20r  COMET

systems application

Plug and Produce Components for Optimum Dynamic Performance
Manufacturing Systems

Plug and Produce Joint Interface Modules

Plug-and-produce COmponents and METhods for adaptive control of
industrial robots enabling cost effective, high precision manufacturing in
factories of the future

High-Precision Manufacturing

21 Manucyte

22 FAB2ASM

23 FEMTOPRINT
24 IMPRESS

25 \WaferOptics

Self-learning modular manufacturing platform for flexible, patient-specific cell
production

Efficient and Precise 3D Integration of Heterogeneous Microsystems from
Fabrication to Assembly

FEMTOSECOND LASER PRINTER FOR GLASS MICROSY STEMSWITH
NANOSCALE FEATURES

Flexible Compression Injection Moulding Platform for Multi-Scale Surface
Structures

WaferOptics - Secific Technological Developments to Create an Intelligent
and Scalable Production Platform for Glass Optics Manufacturing

* These projects were unable to participate in the workshop owing to other previous commitments.
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Appendix 5 — Written Inputs Received after the Workshop

Written Input 1:
Roadmap beyond 2013

3) What strategic research areas should be considered beyond 2013 to fulfil the long-term
goals?

A strategic area concerns is the implementation of nanotechnology’ s proof-of-concept in real
commercial products. Nanotechnology researchers are currently developing new physical
principles (e.g. for sensing), but the packaging which is a critical step in manufacturing is
currently not considered. The advent of nanotechnology products must be directly linked to
the development of innovative nanopackaging, which implies manufacturing technologies
related research.

Written Input 2:
Added value and overall impact of the PPP

1) As compared to FP7 business as usual, do you see clear advantages in the PPP approach for
the private side? ... And for the public side?

The clear advantage is the focus on industrial driven topics and a short time till the projects
are starting. Good industrial needed topics in a short time bring a return on investment
earlier and thisis also has advantages for the public side. Nevertheless we also need the FP7
topics for a longer horizon.

2) What specific differences from usual FP7 ways have you found useful ?

The focus on production and the fact that proposals may be more applied than in usual
FP7project (especially for ICT).

3) Do you consider that the PPP approach contributes to higher leveraging of private funds for
research in this area?

Definitely yes.

5) How you consider that the PPP approach may help to reach a greater overall impact than
just FP7 projects?

By addressing applied and urgently needed industrial research - yes

7) What should be the interaction between different projects in this PPP?
Common actions, common conferences and exploitation activities.

8) How can we achieve broader dissemination & stakeholder participation?

Covering also the costs for such activities in the overheads and not only for the specific topics
so that professional staff of the project partner could organize such events and the Key
Resear chers have time for their core work.

Roadmap beyond 2013
1) What would justify a continuation of this PPP beyond 2013?
It is needed by the industry!
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2) What urgent research & innovation needs are not covered by the present roadmap or cannot
be completely met by 2013?

CO2 relevant process and manufacturing technologies, resour ce efficient technologies

3) What strategic research areas should be considered beyond 2013 to fulfil the long-term
goals?

Process technologies, more process industry should be involved
Additional remark:

It is necessary to speed up the process from the call to the start of the projects. The PPP is a
first step but the process could be faster and it is necessary to implement follow up measures
in Eurostars and Eureka.

Written Input 3:
Added value and overall impact of the PPP

(1) clear advantages of the PPP approach:

0 sustainable (financial) support for FoF topics according to aroadmap

0 projects are embedded in a framework which could provide forma ways of
reporting open issues and challenges originating from RTD work of the
individual projects

0 research/ academiais acknowledging that industry isin the driving seat

0 topicsof industrial relevance are included in the roadmap and are prioritised

- (2) useful specific differences from usua FP7
0 nhone
- (3) contributing to higher leveraging of private funds

0 the PPP is aready leading to higher industrial participation, but some things
could still be improved:

§ streamlining proposal writing: a 2-stage process is deemed to be a
much better way to get even more companies (also SMES) in the
driving seat of a project.

8 An applicant for funding should be able to express the key ideas and
the workplan of the project in 20 pages maximum; when successfully
reviewed afull proposal is submitted

§ contract negotiations could be further accelerated, but the last round
was aready quite good

0 it seems that more funds are available on a national level throughout Europe;
thisis not the case in Germany, though

- (4) is present implementation helping achieving the overall goals?

0 Yyes, but decision about topics and amount of funding available should not be
based on the input of those few big players aone which can afford
participating in al meetings and can be a member in al relevant organizations
(ManuFuture, ManuFuture high Level Group, AIAG, EFFRA, ...)

- (5) reach a greater overall impact

0 PPP could provide aframework for collaboration among different FoF projects

o funding should be made available to promote the exchange of results between
projects, e.g.:

§ extend the testing and validation of research results in the real world of
one project to other projects
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§ alow more system integrators in the final year of the project to try out
the research results by setting up more pilot installations
§ clusters of similar projects could share pilot plant facilities
o the PPP topics are of high industrial relevance which ensures a high overall
impact
8 acounter example where | would not expect high impact is the planned
FET flagship initiative because this is putting a lot of money into basic
research topics with uncertain / unclear / not useful output, but at the
same time taking money from other (more industrialy relevant)
research areas
(6) impact on innovation
o starting from a clear position of strength and technology leadership leads to
faster innovation
0 testing and validating available research results on the shop floor will help to
mature technologies and lead to innovation
- (7) interaction between FoF projects
o annua conference presenting and discussion project results, e.g., in relation to
the annual info day
0 enable an exchange of results where it makes sense, e.g., additional pilot
installations to distribute the results and to provide addition field testing and
validation facilities;
§ additional callsfor further demonstrations
§ a few person months and additional consumables can make a real
difference in optimizing the results and accelerating technology
transfers
8 here, IPR issues have to be addressed in amendments to the existing
Consortium Agreements
o instead of applying for afollow up project enable an extension of existing FoF
projects for interaction between FoF participants or additional demonstrations
- (8) broader dissemination and stakeholder participation
o see(7)
0 use EFFRA for marketing of the results

Roadmap beyond 2013

- (1) justification for continuation of PPP beyond 2013
0 how to get to innovative production technol ogies?
0 innovation requires continuous testing and validation of research results in the
real world
§ thereisalot of excellent research done in Europe...
8 but many research results hardly make it into products because
research results are not known by the companies or
the real problems are not know by the researchers or
research results are not yet ready (not mature enough) for
integration into products and functional demonstrators
8 projects focusing on taking research results “as is’, trying to embed
them into functional models (prototypes), and test and validate these
prototypes in the real world is an essential step toward more and faster
innovation
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o

o

we should not try to increase the pace of research, but the pace
of innovation

this can only happen if research is performed use case driven,
where the use case come from industry (end user)

§ thiswill aso lead to detailed feedback to the EC regarding the original
outcome of the research projects which led to the results which are now
being tested an validated (post assessment of research projects)

robotics is the art (science?) of integration & this probably applies to other
manufacturing equipment as well

§ technologies supporting the integration of single technologies into one
system are very important

8 integrating research results and bringing them to the market fast will
secure our high standard of living for the time to come because we can
only be better with our products, but not cheaper than our Asian
competitors

productivity and quality of products and manufacturing equipment have to
steadily increase, cost to decrease

transformable solutions are needed: robot systems that can be quickly
instructed to perform avariety of manufacturing tasks

(2) urgent research & innovation needs not covered / not completely met by 2013

o

(0]
(0]
(0]

mobile manipulation, grasping, perception

base the RTD work on real use cases

testing and validation of excellent research results should be facilitated
“Beyond SAP’: SMEs and crafts do not use SAP; they need solutions which
work without SAP (and similar systems), which only large companies can
affordtoinvestin

- (3) strategic research areas beyond 2013

o

mobile manipulation, grasping, perception

- (7) barriers to overcome to promote market uptake of technologies

o

o

pilot installations are needed close to customers, i.e., not one demonstrator at
the end of project, but a number of demonstrators (built by early adopters)
across Europe

8 thesewill create awareness across the whole manufacturing sector
technol ogies devel oped need to prove in real production settings

- (8) contributions to a possible innovation partnership

o

we have been an innovation partnership
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Appendix 6 — Workshop Agenda

Workshop
Impact of the Factories of the Future PPP

Wednesday 24 November 2010
Location: La Brasserie Van Magrlant
Rue Van Maerlant, 2; 1040 Brussels

19:00-19:15 Welcome address
Herbert von Bose, Director DG RTD Industrial Technologies

19:15-21:30 Networ king dinner

00000000

Thursday 25 November 2010

L ocation: European Commission
Berlaymont Building (Robert SCHUMAN Room)
Rue delaLoi, 200; 1040 Brussels

8:30-9:00 Registration
Chair: Andrea Gentili, DG RTD

9:00-9:15 Welcome and obj ectives of the wor kshop
José-Lorenzo Vallés, Head of Unit, DG RTD

9:15-9:30 Impact expected of the FoF PPP
Rikardo Bueno, co-chairman FoF Ad-Hoc Industrial Advisory Group

9:30-9:45 Poalitical context and assessment of the PPPs
Anne Mallaband, DG RTD

9:45-13:00 Short presentations of the projects
Representatives of the projects participating
(with coffee break at 11:00-11:15)

13:00-14:00 Lunch Break

14:00-15:00 Panel discussion on the added value and overall impact of the FoF PPP
Jos Pinte, Agoria
Ifiaki San Sebadtian, Tecnalia
Massimo Mattucci, Comau

15:00-16:00 Panel discussion on new inputsfor a roadmap beyond 2013
Uwe Kubach, SAP
Reijo Tuokko, Tampere University of Technology
Edoardo Rabino, Fiat Research Centre

16:00-16:30 Rapporteur's Summary & Conclusions
Paul T Kidd
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