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2.

Introduction

Deliverable 2.1 “Report on workshops for case studies for sectoral and national
innovation systems” presents a summary of the stakeholders workshops which were
organized by the INNOPATHS project after the first All Partner Meeting of the project.
The stakeholder workshops had two main goals. First, to establish dialogue with key
representative of stakeholder groups. Second, to share with the stakeholder the draft of
the framework for analysis which was developed by CMCC and UCAM as a basis for
the work of Task 2.1 of the project.
T2.1 “Case Studies of National and EU Innovation Systems” uses a case-study
approach to analyse the key features, actors, barriers and policies of the EU innovation
system of the six key sectors in energy system decarbonisation (power, industry,
buildings, transport, ICT and agriculture) across four European Countries: the UK,
Germany, Poland and Italy, and at the EU level. The aim of T2.1 is to provide a strong
understanding and a clear mapping of past and current interactions of actors, policies
and institutions. T2.1 represents an unprecedented research effort in that it is designed
to provide cross-sector, cross-country insights. To ensure this, CMCC and UCAM
developed a framework for analysis to be applied by all research teams, both at the
sectoral and at the national level. Sharing the T2.1 research framework with
stakeholders, and promoting a dialogue on its merits, limitations and possible
amendments is a key step to ensure the relevance of the research approach and of the
insights that will be gained.

3.

Activities carried out and results

Section 4 of this deliverable is structured in three parts. The first presents an overall,
general summary of the six stakeholder workshops. The second part presents more
detailed reports of the general discussions in each of the workshops. The third part
contains the presentation that each of the stakeholder gave before the general
discussion in each of the workshops.

a. Overall Summary
We briefly present here a summary of the main outcomes emerging from each of the
workshops. A general comment to the material presented here is that the summary
was put together in order to highlight the major issues discussed in the workshops.
However, this does not necessarily mean that there was a complete consensus among
all stakeholders and/or researchers on all of the points mentioned here. Rather, this
summary is meant to highlight the major discussion themes, which will be explored in
further detail in the case studies.
Discussions in the workshops was very lively. All workshops concluded that a
successful decarbonization of the EU economy depends on the presence of welldesigned, stable policy instruments, tailored for sector-specific needs and appropriate
across diverse EU member states. A key requirement for this is the continual
engagement of and dialogue between the policy-making community, technology
PU
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developers, researchers and the European citizenry. It was noted that, in some cases,
institutions and policy instruments were successful in incentivizing innovation through
rules, laws, measures. In others, however, they slowed down and sometimes blocked
the innovation process for example with the bureaucratic burden, effectively making the
decarbonization process more difficult.
Several sector-specific challenges were also discussed.
In the Power Sector, a number of well-known generation technologies are potentially
available to play a role in the transition. For example, wind, nuclear and CCS are
potential large scale options, solar PV can make a significant contribution in some
regions, and gas is potentially important as a transition mid-term option. The specific
combination of technologies, and their trajectory over time, will vary by member state.
The real game changers, however, will be the ‘enabling’ technologies - particularly
electricity storage - which have the potential to turn the current energy system on its
head, by allowing the system to move beyond instantaneous matching of supply and
demand. The development of new institutions, and particularly new business models,
to support the deployment of these technologies is crucial.
The Buildings Sector faces tremendous challenges, including retrofitting the existing
stock for energy efficiency and integrating ICT technologies. Buildings owners and
occupants are often unaware of the benefits that could be achieved by investing to
increase the energy efficiency of their buildings, and lack of access to finance to pay for
high up-front costs with long payback times (over 20 years) compounds the issue. Coordination issues in multi-ownership and multi-occupancy buildings are also strong.
Government policy must play a crucial role. To address these challenges, it was
suggested that it is necessary to foster the retrofitting and the deployment of renewable
energy in entire districts, and, to strictly enforce regulation, to invest in making the
public aware of the benefits of retrofitting and energy efficiency, and to ensure that the
construction industry is better skilled at delivering energy efficiency options.
In the Industry Sector it was argued that much greater potential for energy efficiency
gains will come from less rather than more energy-intensive sectors. Indeed, due to the
large operating cost energy consumption represents, energy-intensive industries (such
as chemical, steel, cement, and glass) are already incentivized to be as energy efficient
as possible. Conversely, in less energy-intensive sectors, such incentives are less
strong. In these sectors, such as food processing, energy efficiency is often
overlooked as a potential source of competitive advantage. For this reason, it is crucial
that the government help firms identify and accept energy saving opportunities.
Reducing emissions in the Transport Sector was described as a ‘battleground’, with
transport effectively being ‘the problem child of climate policy’ due it its diversity:
freight, aviation, public and private transport. In this sector the development of new, low
carbon business models will be crucial, but other aspects related to social and cultural
perceptions (e.g. status effects) also play an extremely important role. Stakeholders
disagreed on the most important level of governance – EU, national, or local - for
achieving low-carbon transport.
Stakeholders agreed that ICT solutions will be core to the decarbonisation of the
sectors discussed above. A crucial concern is the amount energy that ICTs themselves
consume. However, many of the barriers in this sector are social rather than technical.
For example, the potentially overwhelming choice of ICT hardware and applications on
the market, and what services these technologies perform and how, may confuse
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consumers as to which combination is suitable for them, and prevent them making any
choice at all.
A significant challenge in the Agriculture Sector is that the principal GHG emissions are
Nitrous Oxide (N2O) and Methane (CH4) produced by biological processes, rather than
carbon dioxide (CO2) from fossil fuel combustion. There are therefore limits to the
reduction of such emissions whilst demand for agricultural produce remains high and
grows. A shift in human diet towards vegetarianism is unlikely to become an important
driver of emissions reduction given the current and expected future trend of global
meat consumption.

b. Detailed Sectoral Workshop Discussion
Buildings Stakeholder Workshop
The workshop highlighted the importance of country-specific aspects which affect the
needs of and potential for decarbonisation. For instance, Italy, stretching from the Alps
to Sicily, has climatic variations that have no comparison in Europe. As a result,
heating and cooling demands vary enormously across the country. Half of the
population lives in communes of less than 50,000 inhabitants (16% lives in villages of
less than 5,000 inhabitants). “Only” 34.6% of the population lives in towns of more than
250,000 inhabitants. 28% of the population lives along the 7 thousand km of coasts.
Historical small towns and villages exhibit demographic decline and have aging
populations. Until the 1970s, the building stock was very poorly insulated. However,
Radical energy efficiency transformations of existing buildings in these places of
architectural and historical interest are difficult. The fragmentation of ownership in
multi-storey condominiums represents a further difficulty. Historically, the vernacular
architecture had sought to take account of local weather and other circumstances (e.g.
narrow streets in Sicily to prevent over-heating in summer), but this was no longer the
case.
In such a complex environment single strategies and all-purpose technologies for
energy efficiency will not work. Expectations for actions based only on the upgrade of
existing building are unlikely to be realised. In addition to seeking energy savings,
action must also be taken to make energy production clean and efficient, exploiting the
opportunities deriving from natural and climatic resources (high annual average
temperatures, good solar exposition, biomass availability, hydropower plants, etc.).
Decarbonisation in the Italian context therefore needs to include:
•
The choice of an appropriate unit of analysis and intervention. It is paramount
that policies are addressed and implemented at the district level rather than at the level
of singly buildings. The district level is particularly crucial because local renewable
supply could then be aggregated and connected into the transmission system, rather
than risking over-burdening distribution systems, which were often operating already at
full capacity.
•
•
•

PU

Reduction of consumption through behavioural changes of buildings owners.
Technologies based on the best locally available sources (e.g. air, water,
geothermal heat pumps powered by clean energies);
Researches on the viability of sea water thermal use for district heating (learning
from experience with this in Monaco);
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•

•

Design of building components for traditional constructions to allow single citizen’s
initiatives to converge in the right direction (as already is the case e.g. for
renovation successfully promoted by current rules, spontaneous spread of bulb
lamps substitution etc.),
Assessments and checkups of buildings to make people and institutions aware of
the results they could get.

Other actions should include:
•
•
•

Giving financial and technical support to the upgrade of entire districts (CNR says
the sum put in insulation in the next 25years is the same that would be spent on
gas – need to understand this and subsequently incentivize);
Implementing district heating based on renewable and geothermal energies (see
e.g. A2a open heating networks);
Integrating big urban projects and site securing programs with CO2 balances and
high performance standards.

Even so, although electricity could do both heating and cooling, energy efficiency was
key, and currently the rate of energy efficiency retro-fitting was nothing like fast
enough. Partly this was because of long pay-back times on retrofitting buildings for
deep decarbonisation, which are likely to be as much as 25 years. In such
circumstances, stringent building regulations and their enforcement are required.
The country specific-aspects are crucial in understanding also that, while the
“innovation” and the “technology” may be available, there are instances in which
regulation acts as a barrier. For example, in the UK the SAP (Standard Assessment
Procedure) calculations may not allow for energy saving credits to be given to new
technologies to influence their ratings on the Energy performance Certificates (EPCs),
reducing the incentive for these technologies to be installed. Having recognized this, it
is important to remember that although there will always be ‘flagship’ companies that
seek to be early adopters of measures to improve the environmental sustainability of
buildings, the majority of firms will only act under the influence of regulations.
Two additional factors get in the way of clean energy innovations: the lack of the
requisite skills in construction firms, who are instructed by developers who have no
incentive to go beyond the basic minimum regulations; and the business plans of even
quite innovative companies, which may stop them assessing new technologies
appropriately. New business models for low-carbon energy have been developed, for
example PV parks in which PV panels are rented for 25 years, but can be bought after
15-20 years. The business models underlying such schemes need to be simple and
scalable.
Incentives are of key importance, but they have to be properly designed to achieve
their intended outcomes. For example, the resources generated through R&D tax
incentives should be invested in further innovation, but often this was not the case. In
another example, London had a policy that all new buildings should be zero-carbon,
with a penalty payable if this was not the case. However, the penalty was too low so
that most construction firms simply opted to pay it, and the revenue from these
penalties was not spent on energy efficiency retrofits as had been intended.
A particularly thorny problem is that of dealing with Big Data: new buildings are
equipped with systems that record and collect a huge amount of data but building
managers are not trained and/or cannot read and interpret them. Agency problem
PU
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between the building company installing the system and the final user who will benefit
from it. Importance of training and keep up with technology. A related issue is privacy:
do we want to have hackable houses?
Further, the importance of retrofitting was discussed. Retrofitting plays a key rele both
because most buildings that would be standing in 2050 had already been built, and
because typically 90% of the life-cycle energy use of a building came about during its
operation. However, buildings could also be turned into net energy producers when
renewable energy was integrated into the building fabric, and especially when this was
carried out at the district, rather than individual building, level. In fact, retrofitting at the
district level was key – technology should be adapted to the local context at this scale,
even as fossil-fuelled energy systems are being phased out.
Finally, another innovation which had developed enormously in recent years was the
use of ICTs in buildings, in Building Information Management (BIM) systems, or
Building Energy Management (BEM) systems. Some of these had the problem that
their output was very complex and could not be easily understood by building
managers, but some BIM systems now had standard communication protocols and
regulations for inter-operability.
The important take-away points from this workshop were:
• Strict regulations are essential but they need to be enforced;
• Policy was important both to give financial incentives for retrofitting but also for the
information of the public; on the point of policies, some stakeholders commented
that all is needed is to trust private initiative and simply provide financial support,
because incentives matter but the public/customers will set the direction. Others
pointed to the need to draft regulation is such a way so that the levy is cheap to pay
and the money collected is used in a productive way. Finally, it was pointed out that
the way regulations are implemented is crucial, especially as many regulations are
already in place. Bother the construction industry and municipalities needed to be
better informed about energy efficiency options, and better skilled at delivering
them;
• Energy market structures and incentives needed to make energy efficiency
retrofitting more attractive, perhaps by shifting from considering energy to CO2/m2;
• It was important for deep decarbonisation to consider a building’s embodied energy
as well as its energy use on operation.

Power Sector Stakeholder Workshop
The discussion was structured around three key questions for the INNOPATHS project,
as follows:
1. What are the key technologies, infrastructures and systems, which will be crucial in
supporting the transition to a low carbon economy in the electricity sector?
Several participants observed that power sector decarbonisation is often considered a
task requiring the scale up of some large-scale but relatively “known” technologies. In
some other sectors, decarbonisation might be said to be much more challenging,
because it would be dependent on the development of technologies which are not yet
known. By contrast, in the power sector, the means by which decarbonisation can be
achieved could be said to be relatively better understood, in the sense that the major
contributing technologies are at least known about. For instance, it was observed that
in the UK, power sector decarbonisation has tended to be viewed as being
PU

Page 9

Version 1.4

“This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under the Grant Agreement No 730403“

D2.1 Report on workshops for case studies for sectoral and national innovation systems

substantially deliverable by three large scale and broadly “known” technologies:
nuclear, offshore wind and CCS. (In the UK context, the contribution of onshore wind is
somewhat in doubt after the removal of subsidies for this technology. Onshore wind is
the lowest cost renewable in the UK context, but has problems with public
acceptability.)
Whilst this focus on large-scale and essentially “known” technologies can suggest that
the power sector decarbonisation roadmap is more straightforward than in other
sectors, nonetheless the delivery of these technologies on the scale required is not
without challenges. There are currently some challenges around the construction of the
next generation of nuclear plants in Europe. Furthermore, although CCS can be
considered a “known” technology in the sense that all components of a CCS system
are known about, nonetheless the difficulties experienced in terms of trying to
demonstrate power sector CCS at scale, in the UK and in other European countries,
suggest that this technology too is not without challenges.
Furthermore, the contribution of other technologies, aside from the three low-carbon
technologies thus far mentioned, may also be significant. Gas has a significant role as
a transitional generation technology in the medium term, being less carbon intensive
than coal, and also with the advantage of flexibility. It was suggested by one participant
that PV is less useful in the UK context because there is less sun – although others
later commented that this technology was also growing fast in the UK. Furthermore, PV
deployment in other European countries such as Germany and Italy is very significant.
Thus, different technologies could play a different role in each country.
A further caveat to the potential dominance of essentially “known” technologies is that
there could be a role in the power sector for some more innovative or disruptive
technologies. Storage could be an important enabling technology, and could be
extremely disruptive to the industry. It is currently unclear what the balance between
bulk and local storage will be. For example, EVs could be used for storage, but this will
depend on the extent of their take up as a transport mode. Demand side response
(DSR), and the balance between it and storage, is a big unknown. Whether DSR will
play a significant role will depend strongly on social factors. A major issue in relation to
storage could be energy transfer across borders. If EVs are acting as a storage
mechanism, and if some countries incentivise EVs more than others, then such
countries could end up being the storage centres of the European Grid. This could
have an effect on power flow patterns. In such a scenario agreements across countries
and borders may be needed.
To understand the role of different energy technologies for the energy transition it will
be crucial to understand whether the key technological options are fast developing, and
the extent to which they are disruptive. There is a tension between those technologies
which will develop very fast and go through many cycles over the next 10 years, and
those which, while being still very important for decarbonisation, will be slow moving.
For instance, in CCS technologies, the planning horizon is over 20 years, and
preparatory steps will need to be taken in the meantime. It is therefore crucial to group
technologies according to their potential dynamics over the near term and over the
longer term.
Along similar lines, there will be technologies which will just slightly impact the power
system, whereas others will be extremely disruptive. For instance, if storage emerges it
will be massively disruptive. It will change the game in terms of intermittency; it will
enable off grid and stranded grid solutions; it will also be disruptive in terms of market
PU
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design and price variability – if it contributed to the erosion of peak prices this would
substantially alter the nature of the electricity market.
Questions were raised about the need to consider also unforeseen impacts of
technological development. For instance, will the ability to go off grid result in an
increase in energy demand? Will new technologies simply create new needs in
consumers, raising energy consumptions? Storage is also an example of where
innovation is not necessarily low carbon. Storage could enable the development of
appliances that push for more consumption of energy – for example drone or
automated delivery vehicles. The increased energy consumption that could arise from
such innovations could create challenges for decarbonisation. Therefore for the
purposes of decarbonisation, should there be an attempt to focus on the “right kind” of
storage?
2. What are the key actors and institutions that will be crucial to the transition? Who
will have to do what? And what institutions (formal or informal) will support the
process or will need to be put in place? Do we have the right kinds of actors and
the right kinds of institutions to enable the transition? Or do we need innovation on
that as well?
The importance to the transition of working across borders with different actors, both
competing and collaborating, was stressed.
It was suggested that, considering the old, centralised, top-down model, there are
some doubts that the incumbents will be the ones that innovate. Incumbents have
already been wounded, and it is unlikely that they will develop a comparative
advantage in incumbent technologies. There are some big companies and incumbents
which are engaging in this respect, but indeed it is not something that can be taken for
granted.
The energy revolution could come from the bottom up. It was suggested that
governments and large companies have been unable or unwilling to engage with
consumers. Innovation will be required in this respect. For instance, it will be necessary
to understand the incentives that would encourage consumers to engage demand side
response, and whether consumers would allow energy companies to engage in them,
or would have privacy concerns. New institutions, including new business models, will
have to be developed to ensure that the bottom up approach will result in innovative
behaviours and approaches. IT technologies are one of the things that have the
potential to bring about such changes in practices and in the business model.
It was observed that the ICT sector over the last couple of decades could provide an
analogous example. ICT should have made telecoms very rich, in the sense that they
were the most obvious incumbent actors in that field. However, the field became
dominated by new actors. Similarly, the business model of energy is going to change,
and the question is whether incumbent actors will adapt to this. It was suggested that
some large energy companies are adapting.
It was also noted that liberalised markets, which may be optimal from the op-ex
perspective, are not optimal when focusing on cap-ex. A key issue is that a liberalised
energy market is unable to invest in new capex. Technologies are moving fast, and the
key challenge is for policies and institutions to keep up. So it is crucial to develop a
model that would overcome the lack of cap-ex investments.
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It was suggested that in some countries the national government has been unable to
understand the local level. New institutions may be required to enable bottom up
processes. It is important to consider different governance levels – local, regional,
national, EU-wide. It was also observed that large investors, such as pension funds,
may have a crucial role in fostering new technologies and markets.
3. What are the key barriers to the transition, and what can be learned from past
transitions; and any other thoughts?
It is important to look back at past transitions, such as past developments in energy
companies, but also at other sectors.
Policy is important to enable new business models.
It was observed that there is a risk of technology moving so fast that central
government energy policy can’t keep up. Resorting to a 1970s central planning unit is
not an option.
The importance of adopting a cross-sectoral systems perspective, and of developing a
portfolio approach, was stressed. For instance, in the UK currently a lot of heat storage
is done through the gas network. If this storage capacity of natural gas for heat were to
be lost, due to decarbonisation, other options for heat storage would have to be
developed. For this reason, the UK government is interested in hydrogen because it
cuts across sectors, and might provide solutions for heat supply and storage, as well as
transport and other applications. However, it would need to be developed and invested
in.
Considering significant past transitions might provide evidence for the relative speed of
major system transitions, in certain situations. For example, it has only 80 years ago
since Britain was fully connected up to the National Grid. The energy sector does not
stay still. It may have periods of stasis (for example, the last 40 or so years in the UK
context), but actually outside of those periods, periods of transition can be rapid. There
have been huge investments in solar – it’s very investible.

Transport Stakeholder Workshop
The workshops focused on the sector of transport that, by 2030, is expected to be
largest emitter, with road transport specifically accounting for an estimated: 73 per cent
of overall transport CO2 emissions. A crucial aspect that needs to be addressed in this
respect regards the ways in which to stimulate low-carbon innovation for transport, and
especially in subsectors such as aviation and freight. Overall, the discussion
highlighted that in the transport sector decarbonisation will come about thanks to
innovation and technology development, but will not succeed unless other crucial
aspects are addressed, which include behavioural changes and users’ preferences, but
also a revision of the way in which cities are build and of the spaces where services
(e.g. shops, etc.) are located.
The EU is committed to try to help the transition. As in other sectors, this can be done
either through ‘hard measures’ (with one example being carbon pricing through the
ETS, or CO2 standards for cars and trucks) or soft measures (with one example being
facilitating good practices among municipalities). Further, a significant amount of
finance will have to be mobilized. In this respect, the EU is trying to make budget
PU
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expenditure more climate relevant, for instance via the European Fund for Strategic
Investments by the European Investment Bank, but is also trying to include in its
enabling framework both monetary investments from EU funds and a general support
for the EIB’s ability to leverage investment for the transport sector.
A crucial issue that was discussed is that there are lessons to be learned from other
sectors, and there are new business models to consider. For instance Ryan Air has
nothing to do with technological innovation, but has changed the way that aviation
works. On a totally different ground, Tesla is the most obvious example of a new
business model to be taken as example to follow. A crucial question in this respect is
whether existing incumbents will reinvent themselves, or will there be new models.
Indeed, it is clear, especially in the transport sector, that innovation can be driven by
bads as well as goods. Incumbents have the capacity to fight back if they copy
successful business models. In that sense, innovation is staying on top of the value
chain. It is interesting to note the extent to which incumbents will cling on forming
barriers to innovation, for instance, Statoil’s breakeven price was about $70 per barrel,
before the financial crisis but it is now at about $27 per barrel. Another example is Eon,
whose share price has fallen by 85 per cent since 2008. The extent to which
incumbents will remain competitive will determine the convergence to new and better
products. For example this will be important for the penetration of the real ‘zero’
emission vehicles.
Further aspects will merit consideration are on the one hand ‘tipping points’ and on the
other the timing of innovation.
Regarding the former, ‘tipping points’ describe an ‘event’ happens that permits a very
fast transition and ramp up the use of such technology to an extend and a speed that
were largely unforeseen before. For instance, EV might display such market behaviour
in the next few years, especially if the cost of batteries keeps getting lower. Indeed,
spillovers from other sectors will be crucial, including developments of li-Ion batteries
for EVs and alternative fuels. In this respect, biofuels will be a competitor to EVs in
most countries and might become a lock-in but can also be seen as a complementary
technology.
Regarding the latter, to estimate when electric cars will penetrate the market, one must
consider not only the issue of technological development but also that of social
perceptions (to air quality for example), as well as the preferences and needs of users.
For instance, entrants are green and young generations care about low-carbon
transport, which testifies a change in people’s tastes, at least in developed countries.
Evolving attitudes to mobility are likely to play a big role. But timing is relevant also with
respect to investments and capital. For instance, in the aviation sector we should be
aware that the order books for Boeing and other companies are full. And these planes
won’t come to the market until 10 years’ time. So there is a lot less room for avoid and
shift. It is then paramount to design solutions for the increasing demand of air traffic
and the long lock-in time. In the case of road transport, the activity also will increase.
The only reversing trends of modal shift e.g. from car to public, is taking place in cities.
A crucial aspect of decarbonisation in the transport sector relates to how to monitor
improvements in carbon efficiency. As testified by the diesel phenomenon, and in terms
of measuring emissions, an important caveat is that when testing car emissions, such
emissions are much lower than when one drives the car on the road, because
emissions tests are carried out in controlled lab environments. However, it is clear that
the real goal is to have clean air on the roads not in the lab! In this respect it is then
PU
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important to developed and implement real drive emission legislation together with
suppliers and the industry. Indeed, Europe is the first region that has legislated real
drive emissions and this is a competitive advantage for the future.
Indeed, even evaluating innovation in the transport sector (as well as in others) is
difficult. If one focuses on pre-development, the analysis if limited to the stake of proof
of concept, especially when looking at publicly funded R&D. using Technology
Readiness Levels to compare and contrasts sub-sectors and countries has its
advantages, but also weaknesses, especially if one tries to capture and analyse
disruptive innovations. When a technology is cheaper or better, the change can happen
within 10 years. When electric vehicles are cheaper, they will change the market. The
change probably won’t be gradual, but is difficult to predict that. Disruption means that
the system reconfigures itself and unimportant players become important.
A further point of discussion related to the lock in effects of transport. It needs to be
recognised that a lot of countries rely on a set up that is based on automobiles (for
instance, the positioning of shops which may be hard to be reached by public
transport). It is then imperative to understand how to overcome this lock in. Indeed, the
most recent trends show that everywhere except in big, well-served cities the modal
shift is increasing road and reducing public transport.
Recent evidence collected thanks to field research in five Nordic countries (which
included expert interviews and focus groups), shows that the barriers to the penetration
of EVs are: the price, including lack of subsidies, tax structure, higher costs; consumer
willingness to purchase EVs; that original equipment manufacturers (OEMs) were
comparatively worse off in terms of business case to conventional cars; a lack of
charging infrastructure (this seems to be a chicken and egg problem); the
fragmentation of policy and development and technological uncertainty regarding EVs;
a lack of political motivation and will; and social barriers. Conversely, important factors
supporting the take up of EVs include: consumers and in particular people needing to
keep up with the neighbours and social status. Indeed, feelings and emotions were
widely discussed and are very key to car ownership; the role of the media, for instance
branding was key to knowledge about EVs and consumer education is needed; the role
of government, especially local government; industry, especially OEMs; and
government policies, for instance industry needs market demand but it also needs
stable government policies
A word of caution was voiced regarding the way in which low carbon pathways are
designed. Specifically, interactions between sectors should be expected to change and
models shouldn’t only look at interactions within the status quo, but explore the
boundaries of problem. For instance, there is a received doctrine in model design that
one should increase energy efficiency (EE) as much as possible and then use
electricity to meet the rest of energy demand. But the caveat in the results and
pathways emerging from these models is what happens if EE improvements don’t
come to the extent they are expected? In this respect, there is a need to open the
solution space, explore EE failure scenarios and energy independence. With this in
mind we should ask, do new scenarios require other, additional or new technologies?
Models need to do a robustness check by expanding the scenario portfolio.
Overall, it is clear that decarbonisation of transport involved many subsectors and that
policies will have to be very different depending on the focus of transportation.
Transport policy was referred to as a ‘battleground’ and as ‘the problem child of climate
policy’. Key factors that must be considered include: business models; social
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perceptions; the role of incumbents; affordability/willingness to pay; emotional
attachment and status to cars.
On different levels of governance: There was a lack of agreement by the different
speakers regarding what level of government is more crucial for the transport sector,
with some pointing to the EU level, and others at the national or subnational level. In
addition, the speakers agreed that cities and municipalities will and should play a big
role in the transport transition. There was also a sense that CO2 taxes in the transport
sector won’t happen anytime soon in the EU, although distance charging could.
Furthermore, the speakers agreed that there is also a risk that national markets may
become fragmented, which will confuse consumers. Furthermore, air quality will also
drive decarbonisation as cities are getting active in this space now. Finally, there will
still be a world market for internal combustion engines, particularly in geographical
locations where the charging infrastructure isn’t capable of supporting- demand in
countries that would struggle to support alternative infrastructures.
On the emergence of new networked infrastructure: There was also a discussion of the
emerging Siemens E highways (which function on electricity from overhead wires).
While these don’t need storage, there is the question of who should pay for the network
use? The road is currently owned by the government and the trolley line will be owned
by the private company. So who should bring in the investments? Similarly, in the case
of Hydrogen, a key question is who will pay for the distribution infrastructure?
Particularly given that hydrogen may be used by several sectors. Perhaps the costs
could be shared by the different companies who use it.
On the impact of policies on CO2 emissions from cars: The regulation on CO2 for cars
has had a big impact as this drives the supply for low CO2 emitting cars. While there is
also an obligation that manufacturers meet the targets, there is an on-going debate on
how much these targets are met on paper and how much in reality. Of note is that there
are no CO2 regulations for heavy duty cars which poses a huge barrier. It is hoped that
the EU will address this issue. Air quality will also drive decarbonisation as cities are
getting increasingly active in the low carbon transition. However there is a risk of
market fragmentation (for instance, Brazil focusing on biofuels, while some other
regions on EVs or on fuel efficiency) with regards to the introduction of low emission
zones. Also, what does this mean for consumers: when they can no longer access the
city centre with their old technology, they have to look for a newer one.
On freight: What will happen with freight? In 20 years will we see a shift back to trains?
Assumptions of the future fuel economy are very influential. The EU has been very
slow for freight transport regulations and I don’t see this taking affect before 2025.
There is a real life data difference between emissions testing on the road and in the
lab. The EU ETS 25 euros per tonne is approximately the switching level from coal to
gas. But the aviation sector will not care about this and nor will the transportation sector
on the road. You would need a carbon price of 500 euros per tonne to approximately
double the gasoline price. Cities are stepping in and should be aware of the influence
they can have in terms of promoting good public transportation. There was a general
agreement that the weight of the batteries is a barrier to electrification of freight.
On aviation: There is a technological lock-in with advanced orders on airlines 45 years
from now for which there doesn’t seem to be an obvious techno solution. Moreover,
aviation is untaxed. There is a potential role for hybrid lifting bodies, which would be
very energy efficient. But we can’t deploy those with the supply chain as it is. Despite
the technological improvements in aviation, biofuels and e-fuels are the only obvious
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solution for aviation and competition for biofuels will be fierce. The technological
options in this sub-sector remain scarce.

ICTs Stakeholder Workshop
Generally speaking, it is now well understood that innovation is important to help
address global challenges, such as climate change and sustainable development – and
decarbonisation of the energy system. There is also growing awareness among
policymakers that innovative activity is the main driver of economic progress and
competitiveness on the market. However, with specific regards to ICTs, a gap to rapid
deployment still exists.
ICT activities are defined as activities directly related to the design, production,
promotion, sales or maintenance of ICT goods, networks or services, or related to the
use of ICT goods, networks or services for the benefit of the organization.
Three of many important challenges linked with an increased deployment of ICTs in the
EU economies (and beyond) are:
•
•
•

Equipment Life Time.
Standby Energy Losses.
Smart Meters | Grids | Cities.

Equipment lifetime concerns related to the recycling of ICT equipment are fundamental,
due their short life cycle. Individually, ICT equipment energy consumption is not a
problem, the problem is the amount of ICT equipment in operation (usually 24 hours a
day) and the natural increase of processing power (namely, more machines operated
for longer times) leading to an overall increase of energy power.
Stand-by energy losses in ICT equipment relates to the fact that special care is
required when promoting low standby products (without consideration of other
attributes) to ensure that there are no perverse effects such as the inadvertent
promotion of products with low active mode efficiency and high energy consumption. It
is desirable to follow a vertical approach to standby, where low power modes are
combined with active modes to give total energy consumption. It is preferable for
products which have relatively high energy consumption in use, and therefore in total
energy consumption.
Smart meters/grids/cities represent an area of challenge because there are both
opportunities and barriers to the evolution and penetration of ICT equipment. Among
the former:
•
•
•

PU

Probably some of the smaller suppliers will have the opportunity to become more
competitive and so increase their number of customers;
Creation of data sharing platforms that allows network companies, energy
producers and consumers to interact more efficiently and make the data collected
during energy consumption understandable and usable for end users;
Creation of many different applications that help the end user make decisions (for
example: reduce costs with the installed power (choosing the right protection),
control energy consumption depending on the time of use, dynamic rates
throughout the year, etc.)
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Among the latter:
•

The largest and historical energy suppliers have old and outdated information
technology (IT) systems .For this reason they are not able to compete at same level
with newer small energy suppliers that have modern and flexible IT systems;
• The largest and historical energy suppliers have been present on top of a very
profitable marketplace in a relatively monopolized position for a very long time;
Implementing security protocols that will protect end user data from malicious attacks
and new exploits could be a problematic task.
There are a number of other significant barriers to the rapid deployment of ICTs:
• Options are overwhelming: there are literally 1000s of ICT applications and
solutions on the market and organizations do not have the expertise, time, or
resources to digest this rapidly evolving environment.
• The business model is misunderstood: every domain has specific energy
infrastructures, users and usage patterns. Decision makers that have the authority
to introduce low-carbon solutions, where savings may pay for investments, are
often far removed from the problem.
• ICT in buildings has to deal with very old infrastructures that are costly to adapt and
not adequate.
• ICT must be easy to use.
• Customization is needed: organizations want to know how ICT can be made
relevant to them and this must be made readily understandable.
• Timing is misunderstood: energy efficiency is not yet a culture within most
organizations and they do not know how to start with low-cost energy conservation
measures, through which resources for investment can be created through an
incremental, step-by-step process, where savings pay for investments.
• There are limited investment funds for energy efficiency and there are procurement
difficulties – the technology is evolving so fast that equipment is soon out of date,
which acts as a disincentive to procurement.
• The main barrier to the deployment of ICT in buildings is conceptual not technical –
the need to choose among many solutions; how to manage big data; and general
lack of understanding of the options and opportunities.
However, there is now a number of examples of support for deployment of ICTs, where
decision makers (policy/institutional/technical) are taking a coordinated, coherent, and
“whole-of-government” approach to the wide and rapid deployment of ICTs:
•
•
•
•

The EU, since the “Lisbon Agenda” (2000) has initiated this process and
continuously producing directives, communications, recommendations, joint
actions, which Member States are updating and strengthening.
The USA came forward with the “Innovate America” strategy in order to boost
productivity and growth.
The UN and World Bank, recognizing that the advancement of technologies has
greatly reduced poverty levels, are engaged to prevent risks and to ensure that
developing countries can overcome the challenges to access the market.
International Standard Committees develop and publish International Standards to
ensure common practices in construction/manufacturing, product’s certification and
interoperability.

However, a number of questions still need to be addressed to bring energy innovation
to the level of the firm:
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•
•
•
•

How to help managers who are consumed with critical day-to-day business issues
to reduce energy consumptions and costs?
How to get energy expertise and technical support at modest cost?
How to achieve energy savings quickly?
How to continue to reduce energy consumption and cost, year after year?

Not all solutions are fully technological, some consist of organization rules and
behavioural options.
Energy Management Systems (EnMS) are an answer to this challenge. Operated
effectively, with a systematic approach based on standards, an EnMS answers the
critical how-to issues:
•
•
•
•
•
•
•

How to get started? (what do I do now?)
How to be effective with an on-going process? (what do I do next?)
How to quickly act to optimize the on-going process?
How to achieve savings in any specific sector?
How to evaluate the effectiveness of decisions made and actions performed?
How to know a priori the benefits accruing from better use of resources or from
planned investment?
How to get multi-level stakeholders involved in the process?

Energy management is an essential driver for a low-carbon society. An EnMS needs to
integrate technology development (understanding energy usage and how to control it)
with organizational aspects (management, commitment resources and planning),
delivery of services to people (user behavior and awareness, development of an
energy-efficient culture), and business models. This is much aided by the adoption of
the voluntary ISO 50001 international standard, which helps organisations to design,
implement and maintain an EnMS. To be successful, EnMS has to implement the
PDCA (Plan->Do->Check->Act) cycle as an overarching methodology for continuous
improvement.
Managerially, the PDCA cycle involves: the setting of policies, goals and targets;
training, communication and the implementation of equipment control systems and
processes; carrying out an internal audit and any necessary corrective or preventative
actions; and management review.
Technically, the PDCA cycle involves: energy data management and assessments;
energy purchasing, associated with project design; monitoring and measuring energy
use; and ensuring system performance.
The systematic implementation of an EnMS, applying the requirements of ISO 50001,
creates knowledge and good practices to generate actions and create improvement
opportunities for significant energy efficiencies, can greatly improve energy
performance. The Hit2Gap project (http://www.hit2gap.eu/) developed a number of
innovative tools to improve the energy performance of buildings. A comment was that
walking instead of using the lift in a building could save 2% of the building’s energy
use.
ICTs facilitated more complex connectivity between elements of the energy system,
which allowed for demand-side response and more complex smart grid interactions,
but the expansion of such options could increase power supply in ICT servers even as
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it made energy cheaper – an example of the rebound effect. New ‘needs’ were
potentially a barrier to energy saving from energy efficiency.
The human element of ICT technologies in buildings is important, including what would
make people adopt interactive technologies, and how these would change behaviour.
People needed to be at the centre of any programme to implement these technologies.
The time was not yet ripe to mandate interactive appliances. The key to uptake was
that an ‘intelligent’ home should involve less work than a ‘stupid’ home. This was not
yet the case. One requirement was that regulation would need to ensure interoperability between devices and appliances, through protocols or otherwise. In due
course Artificial Intelligence (AI) may enable able maintenance of a smart home.

Industry Stakeholder Workshop
The session began with the context: the policy focus on energy efficiency, with the
suggestion that efficiency is the most effective tool for decarbonisation. The session
addressed the fact that energy-intensive industries (such as chemical, steel, cement,
and glass) are already highly efficient, since only the most efficient firms and processes
could compete – existing technological trajectories are thus oriented already towards
future efficiency gains. However, such additional efficiency gains can only be achieved
at very high cost. The improvements in energy efficiency in the energy intensive sector
can be seen as an autonomous, market-driven process, without the requirement for
additional policy support.
Perhaps more unexpectedly, much greater potential for energy efficiency gains may
come from less energy-intensive sectors, such as food processing. In medium- and
low-energy intensity sectors however, the incentives for energy efficiency
improvements are less strong, and there are organisational and managerial barriers to
higher energy efficiency. In particular, senior managers are likely to be most concerned
with product quality as a key competitive strategy. Energy efficiency may be overlooked
as a potential source of competitive advantage, given the relatively low share of energy
costs in production. At the same time, production and energy managers within such
firms are often conservative, seeking to operate their plant and equipment in ways that
they know are reliable. The result is a suspicion of alternative production technologies
which may increase energy efficiency. These senior and mid-level managerial factors
may explain why some cost-effective energy efficiency options are not adopted in
sectors for which energy is not a major cost.
It was also noted that perceptions among managers about policy support could act as a
barrier to private-sector investments in energy efficiency. If managers expect
government support for energy efficiency projects, they may not implement such
measures unless government support is in place, even if the measures would be
worthwhile on their own.
The discussion highlighted the key role for assessments that quantify the energy
saving opportunities and measures that can be taken in specific industrial sites. An
example was presented from a light-clay producer, showing a variety of energy
efficiency measures with relatively fast (<5 year) payback periods. In this specific case,
the plant had not been subject to significant competition in its local market, and
managers had not been interested in achieving energy efficiency gains until shown the
estimated cost savings.
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The session also addressed the potential for closer integration of industrial energy
demand with the power sector, through demand-side response mechanisms (in which
the system operator pays industrial plants to temporarily shut down operations at times
when the system as a whole is struggling to meet demand). The facilitation of demandside response through aggregation of loads, and clear contracting processes for
demand-management services, are enabling greater adoption of demand-side
response across industry. Further adoption of demand side response reduces overall
energy system costs, and also reduces CO2 emissions, by avoiding the use of the
dirtiest and least efficient plant (which would otherwise be used to meet demand
peaks).
Key technologies identified in discussion included those relating to ICT, smart-grids
and energy management processes were identified as playing very important roles in
facilitating further energy efficiency improvements across a range of industrial
processes. Co- and tri-generation was also suggested.
Many energy efficiency technologies in industry are common across industrial sectors
and activities: high-efficiency electric motors, compressors, etc. Fostering the adoption
of such technologies is a standard part of industrial energy efficiency activities. In
addition to such ‘horizontal’ technologies, which cut across a wide range of industrial
activities and sectors, there are ‘vertical’ strategies, i.e. technology options specific to
particular processes or industries, which do not have the potential for dissemination
across industries more widely.
It was noted that more radical technological options, such as fuel switching to
bioenergy or hydrogen, were not seen as major options in the near term. It was noted
that industrial energy users are focused on quality and production reliability, and they
do not want complicated energy systems. Standardisation is key to adoption, and
‘exotic’ methods of energy supply do not currently have a place. Similarly, CCS is
considered very expensive, and is only plausible with strong and direct support from
states.
The main actors driving energy efficiency across industrial sectors are
legislators/politicians (with energy efficiency regulations driving efficiency
improvements outside the energy-intensive sectors); the power generation and
distribution sector; and industrial energy managers. ESCOs were noted as having
some potential to facilitate change through energy performance contracting, since they
lack the constraints experienced by energy managers.
Drivers of energy efficiency were seen as largely coming through policies, and
ultimately from social pressures (public pressure on ‘greening’) seen as growing
business social responsibility. The other possible incentives are seeking
competitiveness and profitability, environmental restrictions. Continuous progress in
technologies also enables energy savings, e.g. ICT cross sectorial diffusion.
A key barrier are the conservative view often held by energy managers, lack of
knowledge, lack of financial instruments especially in the case of SMS, lack of energy
efficient regulations in the energy sector (decoupling revenues from the amount of
energy sold).
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Agriculture Stakeholder Workshop
The discussion in the agricultural workshop revolved around several aspects and
challenges of decarboniazation in the agricultural sectors. A general comment
emerging from the discussion was that climate change, energy and food security are
converging global challenges that need to be governed by policies. However, policies
and institutions can have contradictory impact: on the one hand they can incentivize
Innovation as well as promote self-sufficiency, diversity through rules, laws, measures.
One the other hand, they can slow down and sometimes block the innovation process
or be a threat (increasing input costs and red tape) due, for example, to increased
bureaucratic burden. Studying how actors networks and policies interact in this sector,
as proposed in the INNOPATHS project, is therefore both crucial and challenging.
Further, it is important to keep a focus on the national dimension, as the innovation
systems in the agriculture is reliant also to the specificities of the regions and nations.
On the one hand, it was noted that from the point of view of decarbonisation, the
biggest potential for cuts of GHG emissions in the agricultural sector is in electrification.
By contrast, there is a physical limit to the reduction of methane emissions, from
livestock and sheep, and of nitrous oxide emissions from fertilizers. A shift in human
diet towards vegetarianism is unlikely to become an important driver of emissions
reduction given the current and expected future trend of global meat consumption. In
general, agricultural production is likely to dominate national GHG emissions in future
(25%, 50%): given that of course we can’t be expected to just export the problem,
would it be reasonable to think about carbon offsets?
Further, it was suggested that to analyse innovation one needs to start from the
producer prospective, as they are those who have to adopt and use the new
technologies. The key objective for the producer is profitability, and he is willing to
adopt low carbon technologies as long as they do not impact on the competitiveness of
the company. Incentives to innovation has to be linked to this dimension. In this
respect, it was noted that farmers need to diversify their business not only due to
environmental concerns, but also because of the market and policy uncertainties make
costs and revenues in agriculture difficult to predict. Renewable energy production is
the main opportunity for farmers to have different income streams. In the UK,
substantial land-based energy resources offer new markets. More than one in three
farmers are already diversifying into renewables. Farmers own or host over half of UK
solar power and anaerobic digestion (AD) capacity, as well as the majority of wind
power, while playing a significant role in the supply or fuelling of renewable heat. Given
that future energy systems are likely to be dominated by solar/wind/electricity
storage/bioenergy with CC, a crucial question becomes how will these technologies
impact agriculture?
The key elements of the innovation system in the agricultural sector are:
1. New technologies and business practices. New technologies include robotics,
drones, data-driven systems, autonomous vehicles, electric/hybrid agricultural
machinery and implements, battery electricity storage, advanced agri-renewables
(e.g. novel AD), advanced genetics, pest and disease management, biotech and
bioeconomy, insect protein feed. With specific reference to ICTs, it was mentioned
that these technologies are new in the practices of most farmers The main
technological challenges for the diffusion of ICT are: (1) the collection of data from
all digital equipment and the (2) data interoperability for DSS (Decision Support
system). On the topic of novel business practices, it was commented that indeed
innovation does not only require novel technologies, but also significant changes in
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business practices, non-tangible, tacit knowledge. On the topic of multi-functional
land use, the related topic of competition for land use was mentioned.
2. Supporting infrastructure: this required more flexible electricity and gas network,
heat networks, improved rural internet connections (countryside in UK is poorly
served high-speed broadband), more water reservoirs, “smart” farm buildings. It
was pointed that attention should be devoted to the analysis of knowledge
infrastructure, which are infrastructure to generate knowledge for innovation and
which can be divided in Hard Infrastructure (Research centres/stations/database)
and Soft Infrastructure (formal and informal Networks).
3. Participants and institutions: industry bodies, national governments, the European
Commission, university and the research community, major food processors and
retailers, “anchor” businesses. These are perceived as the most important
component of the innovation system (beyond technologies, institutions and policies)
for a number of aspects like: identification of needs, matching between needs and
products, dissemination, adoption of solutions and technologies etc.. It is important
to understand: (i) how far actors are able to generate technological innovation
together; (ii) how they adapt or uptake innovation coming initially from other
sectors; (iii) grass-roots innovation, that is how front-runners/pioneers move the
lines of the classical “linear innovation pathway”. In particular, informal networks are
very important, because farmers still mainly adopt innovation through peer to peer
demonstration activities. Understanding how participants and institutions interact
should be clearly a major focus of the research effort. In this respect, a few key
aspects were mentioned:
 Heterogeneity of farmers (the entrepreneurial “early-adopters”, who are a small
minority, the “followers”, who are the majority, and the very resistant to change,
who are also a minority) and knowledge exchange. Further, one needs to also
take into account the cultural values, which have a strong impact on the
development of technologies.
 The main challenge is “how can Institutions and policies align and merge their
own interest and goals (inflection) to reach a common product / innovation /
policy”. Undoubtedly R&D policies are key for innovation. However, in this
respect, the type of policy intervention was also discussed. It was argued that
the EU agriculture moving slowly from direct subsidy to payment for public
services – farmers will need to diversify to manage volatility and to remain
competitive in world markets. With the exception of the organic market
segment, there are no real financial incentives to make production processes
more environmentally sustainable
 To design successful innovation policy is important to focus not only on what to
do (ex. which technologies or practices) but also, and equally importantly, on
how knowledge is diffused. Diffusion of innovation is not only linked to vertical
top-down measures but also to horizontal bottom-up actions. Indeed, in
agriculture, innovation is disseminated mostly horizontally from producer to
producer. The role of the networks, and how knowledge is diffused through
them, is fundamental. How to measure knowledge networks? Look at value
chains, suppliers, markets, producers… A needed element for innovation
diffusion is the feed-back loop: that is to identify and disseminate information on
the good and bad practices and on which companies, organizations or
programs work better or worse and why. It is important not only to study
success cases but also failure cases and compare them. Institutions can (and
should) play an important role on this aspect. Also our project is contributing to
it. Moreover, the “transferability of lessons” should be studied: it works more
within states than between. Why?
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An important aspect that cannot be forgotten for the agricultural sector is
attention towards adaptation. Relevant questions in this respect include: how do
you adapt the new technology to your own needs? How do producers learn?
What capabilities do they have?

c. Stakeholders’ presentations
The table below provides the names and affiliation of the stakeholders who participated
to the INNOPATHS stakeholder workshops. Some of them prepared presentations for
the discussion. These are available in the Appendix of this document.

Workshop

First Name

Last Name

Institution

Buildings

Luca

Imberti

Energy

Aleksandra
Peter
Pedro

Njagulj
Enevoldsen
Godinho
Matos

Tom
Lance
Urs
Christian
Peter

Jennings
Noel
Ruth
Thiel
Vis

National Institute for City
Planning
CBRE
Siemens
EDSO – European
Distributions System
Operators Association
Carbon Trust
Aarhus University
Bosch
JRC
European Commission

ICT

Alfio
Fernando

Galata’
Martins

Industry

Nino
Miroslaw

Di Franco
Semczuk

Agriculture

Adrien

Guichaoua

Hernan

Manson

Matias

Urrutigoity

Jonathan

Scurlock

Transport

PU

Enerit
National Energy
Efficiency Action Plan
ENEA
Polish Industrial
Development Agency
ACTA - French Technical
Institutes in Agriculture
International Trade
Centre (UN/WTO)
International Trade
Centre (UN/WTO)
UK National Farmers
Union
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4.

Conclusions

This deliverables contains a summary of the insights gained during the interaction of
stakeholders and researchers. The workshops represent the beginning of what will be
a continuous process of stakeholder ‘co-design’ embedded in the INNOPATHS project.
While the process will be a complex one, continuous engagement and a connection
between different actors – from EU policy makers to individual citizens - will help
ensure that crucial aspects of the low-carbon transition are not overlooked, and are
appropriately considered in achieving the core aim of INNOPATHS – the development
of generating new, state-of-the-art low-carbon transition pathways for the European
Union.

5.
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Presentations from Buildings Stakeholder
Workshop

Stakeholders:
Luca

Imberti

National Institute for City Planning, Milan, Italy

Aleksandra

Njagulj

CBRE, UK

INNOPATHS Workshop
San Giorgio Maggiore, Venice
3-4 May 2017
Luca Imberti

• From Alps to Sicily Italy has climatic
variations that has no comparison in
Europe
• Heating and cooling demand vary
consequently

Half of the population lives in communes
of less than 50.000 inhabitants (16% lives
in villages of less than 5.000 inhabitants).
“Only” 34,6% of population lives in towns
of more than 250.000 inhabitants.
28% of the population lives along the 7
thousand Km of coasts

The maps of demographic decline and
aging of population overlap historical small
towns and villages distribution, places of
architectural an historical interest where
radical transformations of the existing
buildings will be difficult.

The fragmentation of ownership in multi storey

condominiums represents a further difficulty.
Building stock is very poorly insulated until the
seventies.

• It is easy to understand that in such a
complex environment to rely on single
strategies and all-purpose technologies
would not work
• We have to recognize that we should not
put excessive hopes on actions based
only on the upgrade of existing building.

So we have to act on consumption
reduction but also on the side of energy
production, clean and efficient, exploiting
the opportunities deriving from natural
and climatic resources, (high annual
average
temperatures,
good
solar
exposition,
biomass
availability,
hydropower plants, etc.)

For instance improving:
• Technologies based on the best locally
available sources (e.g. air, water,
geothermal heath pumps powered by
clean energies),
• Researches on the viability of sea water
thermal use for district heating (see
Monaco experience),

For instance improving:
Design of building components for
traditional constructions to allow single
citizen’s initiatives to converge in the right
direction (as already it is the case e.g. for
renovation successfully promoted by
current rules, spontaneous spread of bulb
lamps substitution etc.),

For instance improving:
assessments and check up of building to
make people and institutions aware of the
results they could get

And also:
• Give financial and technical support to
the upgrade of entire districts
• Implement district heating based on
renewable and geothermal energies (see
e.g. A2a open heating networks)
• Integrate big urban projects and site
securing programs with Co2 balances and
high performance standards

THANK YOU

INNOPATHS
T2.1 Case Studies of National and EU Innovation Systems

Stakeholder Workshop
CMCC, Venice, Italy, 3-4 May 2017

REGULATIONS v INNOVATION

REGULATIONS v INNOVATION

Presentations from Power Sector
Stakeholder Workshop

Stakeholders:
Peter

Enevoldsen

Siemens, Denmark

Pedro

Godinho Matos

EDSO, Brussels

Tom

Jennings

Carbon Trust, UK

INNOPATHS Workshop - Power sector
Peter Enevoldsen
3 May 2017

© Siemens Gamesa Renewable Energy

“Together, Siemens Wind Power and Gamesa are
creating a leader in the renewable energy industry,
to provide cleaner, more reliable and more affordable
energy to society, and to create lasting value for all
stakeholders.”

© Siemens Gamesa Renewable Energy

Peter Enevoldsen, 03.05.2017
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Peter Enevoldsen
Industrial Researcher at Siemens Gamesa
Research: http://pure.au.dk/portal/da/persons/peterenevoldsen(867b261a-d274-4f09-9648d6a1f993457d)/publications.html
Motivation for this meeting:
• My personal belief is that wind power cannot stand alone, and that
we have to think in ”power solutions”
• National systems needs to be geared for solutions crossing
boundaries, in order to support the transition towards renewables
• Socio-political challenges are the greatest concerns for future
expansion of wind power in EU

© Legal Name

Peter Enevoldsen, 03.05.2017

Framework “Step A”

Identification of key elements of the innovation system
A1: Technologies
• Germany
- An impressive transition, as the share of electricity from
renewables grew from 6% in 2000 to 33% in 2016
- The rapid increase has caused technological and social
challenges
- Birthplace for innovations

© Legal Name

Peter Enevoldsen, 03.05.2017

Framework “Step A”

Identification of key elements of the innovation system
A1: Technologies
• Italy
- Great resources (Wind, Water, Solar)
- In 2015, 40.5% of the total electrical
production in Italy came from renewable
sources
- An increasing need for off-grid solutions
- High prices and large share from import

© Legal Name

Peter Enevoldsen, 03.05.2017

Framework “Step A”

Identification of key elements of the innovation system
A1: Technologies
• UK
- Offshore wind power leader
- Facing similar challenges as Germany
- Brexit impact on technological
development?

© Legal Name

Peter Enevoldsen, 03.05.2017

Framework “Step A”

Identification of key elements of the innovation system
A1: Technologies
• Poland
-

Europe's largest hard coal reserves

- Poland was a promising “wind country”
before 22 June 2016
- How to ensure sustainable fuel supply
chains for the growing biogas industry?

© Legal Name

Peter Enevoldsen, 03.05.2017

Framework “Step A”

Identification of key elements of the innovation system
A2. Actors and networks
• Are you planning on dividing those actors and networks geographically?
• Hamburg has developed as the “hub” for industrial wind power, meanwhile
important academic stakeholders are located in Denmark, Spain and other
locations in Germany. Why are we not witnessing a “Wind Valley”?
• How are you planning to deal with industries and technologies that are
competing and at the same time collaborating? (e.g. Solar and Wind)
• Political actors, and the importance of energy policies and the location of
clusters of stakeholders.

© Legal Name

Peter Enevoldsen, 03.05.2017

Framework “Step A”

Identification of key elements of the innovation system
A3. Institutions and Policies.
• What are the consequences of having multilevels
of political systems, where one country can
support renewables within its borders while
importing heavily?
• Social opposition seems to be an ever-increasing
factor in countries with a high share of wind power
– how to deal with this?
• A European mega-grid taking advantage of each
region’s resources.
• How to collaborate, involve or defend?
• Can you gear the framework for the next Brexit?
© Legal Name

Peter Enevoldsen, 03.05.2017

Contact

Contact Information

Peter Enevoldsen
Industrial Researcher
WP ON PLM&EN EN L&GS
Borupvej 16, 7330 Brande, Denmark
Mobile: +45 42 91 75 77
E-mail: enevoldsen.peter@siemens.com

© Legal Name

Peter Enevoldsen, 03.05.2017

INNOPATHS Workshop
Power Sector: Distribution System Operators
Pedro Godinho Matos, EDP Distribuição
May 5th, 2017

Overview of EDP Group organization structure and business operations

Generation
Electricity distribution
Gas business

Portugal

Spain

Brazil

HC Group

EDP Brazil

Renewable

Renewables

51%

EDP Renewables

77.5%

Listed companies

Business operations

EDP Production

HC Generation

Generation

EDPR USA

EDP Distribution

HC Distribution

Distribution

EDPR Europe

EDP Gas

Naturgas
Distribution

EDPR Brazil
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EDP Distribuição operates one High/Medium voltage concession and
278 Low Voltage concessions
Electrical system value chain
Regulated activities

Generation

Transmission

Distribution

Retail

Consumption

High/Medium Voltage Concession
• Granted by the government
• No concession fee payment
Low Voltage Concessions
• Granted by the 278 Municipalities
• Payment of concession fees to the municipalities
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EDP Distribuição distributes energy to more than 6 million customers
through its ~225 thousand km network
Distribution Network
HV network

Production Transmission

Station

Substation

MV network

LV network

Retailer/
Consumer

Secondary
Substation
SM

82.175 km
419 HV/MV
67.063 MV/LV
substations
substations

2015

Level of
automation
and telecontrol

142.674 km

6M
customers

Today
Smart grids
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The development of smart grids is pushed by political and business
drivers, and enabled by innovative technology
Smart Grids
Political Drivers
•
•
•
•

Climate change
Incentives for development
Customer empowerment
…..

Smart Grids
Business Drivers
•
•
•
•

More efficient solutions
Innovative services
New business models
…..

New technologies are enablers for smart grids development
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Smart Grids development brings a relevant impact on the technological
infrastructures of the company and on its organization & processes
Smart Grids
Political Drivers

Smart Grids
Business Drivers

Smart grids development based on new technologies for the grid
Impact on
organization &
processes
Organizational changes
New skills
New or changed processes
Customer centric processes

Impact on
foundational
technologies
Systems and system integration
Data Management, Big Data
Telecommunications, IoT
Security and Privacy

6

Utilities are embracing the paradigm of Smart Grids to address the
traditional demands of distribution in a context of new challenges
Traditional challenges
Quality of service

New challenges
Distributed
generation

Smart Grids
Operational efficiency

Smart Metering
and Market
Facilitation

Energy
Storage

Electric
vehicles
Communications, Big Data
and Cybersecurity
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Innovative technology is shaping trends in smart grid development
Distribution Automation
• Distribution Automation
• Smart Metering

• Renewables
• Distributed Generation
• Storage
• Electric Vehicle

• Distribution Automation is the
precursor of the smart grids
• First distributed intelligence in the
grid

• Most of work done for HV and MV
networks
• Next stage is LV network
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Innovative technology is shaping trends in smart grid development
Smart Metering
• Distribution Automation
• Smart Metering

• Roll-outs are progressing

• Renewables

• Significant investment

• Distributed Generation
• Storage
• Electric Vehicle

• Impact on customer

• Large amounts of data
• Requires communications, security
• Good support for other solutions

• Standardization and interoperability
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Innovative technology is shaping trends in smart grid development
Renewables
• Distribution Automation

• Renewables

• Renewables are already playing a
fundamental role in generation

• Distributed Generation

• Hydro has huge flexibility

• Storage

• Wind energy is very competitive

• Smart Metering

• Electric Vehicle

• Photo Voltaic is expanding fast and
has enormous potential
• Biomass, wave, wind off-shore, …
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Innovative technology is shaping trends in smart grid development
Distributed Generation
• Distribution Automation
• Smart Metering

• Renewables
• Distributed Generation
• Storage
• Electric Vehicle

• Distributed generation (DG) is
becoming a real integration challenge,
meaning a large amount of
intermittent generation connected
directly to the distribution grid
• Photovoltaic is driving DG at low
voltage level, reaching grid parity
• The active participation of the new
prosumers is very important
• DG (e.g. PV) + storage is the autonomy
target for a segment of consumers
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Innovative technology is shaping trends in smart grid development
Storage
• Distribution Automation
• Smart Metering

• Renewables
• Distributed Generation
• Storage
• Electric Vehicle

• Several technologies are being
pursued
• Energy storage has seen significant
progress during last years

• Electric vehicle is heavily contributing
for progress on battery technologies
• Nevertheless, business case is still
generally difficult to achieve for grid
usage, given the technology cost
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Innovative technology is shaping trends in smart grid development
Electric Vehicle
• Distribution Automation

• Renewables

• Electric vehicle sales are finally
ramping up

• Distributed Generation

• Charging stations required (fast, slow)

• Storage

• Impact in grid will become relevant

• Smart Metering

• Electric Vehicle

• EV may be used for flexibility services
(starting with charging flexibility)
• V2G is still in a very early stage
• Customers empowered for an active
role in grid management
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Since the Inovgrid’s launch in 2007, EDP Distribuição has been
developing an extensive portfolio of Innovation projects
Technological
Innovation

Process
Innovation

Organizacional
Innovation

Marketing
innovation

Digital EDP Distribuição

Energy Storage /
H2020 SENSIBLE

Asset Management (JUMP)

Noise Control for
Secondary Substations
EDP Box for Blind

FP7 SuSTAINABLE

Sensing

New Technologies for
Public Lighting

Move2Future

H2020 Sharing Cities

H2020 Sharing Cities

Incident Forecast

H2020 UPGRID

P2020 Secondary Substation of the Future (NextStep)
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EDP Distribuição has a certified Innovation Management System which
supports a Project Management Process of Reference
Project Management Process (Actions and Outputs)



- Solution Evaluation



Roll-out Project
Development

Formal Information
to the EC
- Pilot Project Proposal



Planning

- Strategy
- Schedule



- Project Team
- Roles and Responsibilities



Technical and CostBenefit Analysis
- Business Case



Requirements
Definition

- Functional and Technical
Specifications





Pilot Project
Development

Resources Allocation

Market Consult



- Approved Initiatives
- Sponsor and Project Manager







Idea Selection,
Development
and Validation

- Commercial Proposal

Knowledge
Dissemination

- Performance Evaluation
- Impact Analysis
- Lessons Learned
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EDP Distribuição participates in various European projects and initiatives
that allow to nurture the innovation ecosystem

Smart Grids

Renewables
Aggregators
Storage
Security

Metering
Micro Generation

Grid+Storage Grid+
Reservices
Intensys4EU

Meter-ON
Stabalid

E-Balance

Sensible

EcoGrid

SG Task-Force
SM Mandate M/441
SG Mandate M/490

UPGRID

Integrid 2

SuSTAINABLE 1

evolvDSO

PlanGridEV

S3C
Distributed Resources

InSmart
Consumers

Budget: 150M€

SharingCities

Business Case
Single Case Study
Electrical Vehicle

Smart Cities

(1)
(2)

FP7 Project Coordinated by EDP Distribuição (www.sustainableproject.eu)
H2020 Project Coordinated by EDP Distribuição (www.integrid-h2020.eu)

Thank you!

Pedro Godinho Matos
Email: pedro.godinhomatos@edp.pt
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Some European Projects Examples
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SuSTAINABLE FP7
Smart distribUted System operaTion for mAximizing the INtegration of renewable generation
Active power forecast (30min and 24h
ahead) with network data updated every
30min using neural network;

Integrated
Platform

Load
Forecast

 Collection of hourly generation data
from an infrastructure of 30
monitoring units;

Renewables
Forecast

Integrated
operation
system is the key for
functionalities adoption

 Storage, PV Panels and
EV charging controlled by
Smart Inverters and DTC

Voltage
Control

State
Estimation

 MV State Estimation supported
by LV Smart Metering, using
artificial intelligence to overcome
missing measurements;
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UPGRID H2020 – Drivers
Solutions to enable active demand and distributed generation flexible integration …

Social and Environmental
restrictions that inhibit
grid construction

UPGRID proposes an
open, standardized and
integral improvement of
the LV grid
Poor observability
of LV network

Aging
infrastructure

Local Accumulation
of Distributed
Generation
Risks and difficulties
in managing the
distribution network
20

UPGRID H2020 – Portuguese Demo
… through a fully controllable LV and MV distribution grid
Main Objectives
•

•

•

Monitoring and control of LV Network
o

Improve LV visibility using the SM
infrastructure (home, EV charging points
& DER)

o

Integration and processing of events and
alarms (from SMs and DTCs) in the OMS
(LV level)

Demo located in Parque das Nações, Lisbon

Network Characteristics

Combined use of AMI and Home Energy
Management Systems – Demand Side
Management

o

2 Substations / 144 Secondary Substations

o

13.450 Residential customers (LV)

o

16 EV Charging Stations

Mobile Device deployment to support field
teams with remote information from LV

o

LV network mostly underground

o

Urban area
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Sharing Cities H2020
Put in place a SEMS that integrates and optimizes energy from all sources in cities

Activity Areas
PLACE
Infrastructure solutions for:
• low-energy districts;
• e-mobility;
• retrofitting of buildings;
• installation of sustainable
energy
• management systems;
• smart lamp posts.
PEOPLE
User-centric smart city services codesigned with citizens.
PLATFORM
Urban sharing platform based on
open data.
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Energy Storage
Évora’s Pilot Project based on Li-Ion Batteries Technology

Main Features:
Quality of service improvement
•

Continuity of service: backup and
fault-ride-through

•

Quality of energy: voltage control

Network CAPEX deferral

•

Providing flexibility with impact on
network planning

•

Peak shaving of distributed energy

• Located in Évora University Campus
• Commissioning Date - December of 2015
• Lithium Ion Batteries
• Power / Energy ratings - 480 kW/ 196 kWh

Integration of DERs
•

Integration of a higher share of
renewables
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SENSIBLE H2020
Distributed Energy Storage and Energy Management in Grids

EDP objectives with its participation on Sensible
• Demonstrate concrete applications of distributed energy storage and energy management in distribution grid
• Enabling innovative business models and competitiveness / efficiency on the retail side
• Understand how EDP’s Smart Grid concept should evolve in order to facilitate referred applications
• Develop business cases in order to determine the optimal mix of applications in different scenarios (different grid
contexts, penetration of distributed generation)
• Understand what regulatory framework and policy developments should be promoted
24

INNOPATHS – Power Sector
Critical examination of the analytical framework by
the Carbon Trust
Tom Jennings, Director, Policy & Innovation
May 3rd 2017

Introduction

Who: Carbon Trust has accelerated sustainable, low
carbon development for more than 14 years
What we do
Advice

Footprinting

We advise businesses,
governments and the public
sector on their opportunities in a
sustainable, low carbon economy

Technology

We measure and certify the
environmental footprint of
organisations, products and
services

We help develop and deploy low
carbon technologies and
solutions, from energy efficiency
to renewable power

What we have achieved
Customer cost savings
Helped
customers
save £5bn

Carbon savings
Helped
customers
save 53.5m
tons of C02

We employ our integrated service offering to support clients around the world
 Our 160 employees work from offices in the UK, Mexico and China
 We fully reinvest our profits into advancing our mission to accelerate the move to
a sustainable, low carbon economy
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Introduction

What: we have created new technology markets
›

Assessed 3,000 ventures and incubated more than 300 of them

›

Invested nearly £50 million in 28 cutting edge companies,
catalysing £300m+ private co-investment

›

Designed and managed multiple innovation programmes e.g. in
Advanced Biofuels (Pyrolysis and Algae), Fuel Cells, Solar PV, Smart
Grids and Meters
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A1 Technologies, infrastructures and knowledge

Incorporate a technology hierarchy, anchored
within a systems perspective
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A1 Technologies, infrastructures and knowledge

Innovation beyond technology
Multiple, interacting energy vectors

Transition
planning

Broader considerations
› New market structures
› New business models
› Citizens and lifestyle change
› Role of incumbents and
capacity for change
› Governance structures
› Social acceptability
› Political feasibility
› Skills development
› …
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A2 Technologies, infrastructures and knowledge

Prioritisation and coordination is essential to focus
resources, maximise impact and avoid duplication

Prioritisation

• Nations have finite resources,
they can’t afford to support
innovation in everything
• Focus allows clearer vision
statements, improving
planning, coordination and
public communication

Coordination

• The knowledge, capability,
resources and responsibility for
delivering successful innovation
support programs is usually
held by many different groups
• If these groups do not
coordinate they will duplicate
effort, miss important areas,
and reduce each other’s impact
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A2 Technologies, infrastructures and knowledge

The Technology Innovation Needs Assessments
(TINAs) are an example of how the UK is prioritising
innovation across all low carbon energy

› The UK agreed on 2 top priorities for innovation support:
› Meeting UK environmental targets at low cost
› Creating value in the UK economy
› The UK then defined metrics for these priorities and calculation methods,
to allow comparisons between technologies and parts of technologies

› The UK also considered 2 other things to help decide what to support:
› The market failures and barriers to innovation
› Whether the UK could rely on others
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A2 Technologies, infrastructures and knowledge

Significant effort is spent coordinating UK
innovation activity on a national basis

› The UK had a large coordination challenge, which it met by creating the
›
›
›

Low Carbon Innovation Coordination Group (LCICG) to bring together the
UK public sector stakeholders
Having created a coordination body it is very important to give it the right
tasks and responsibilities
The LCICG initially focused on analysing and building consensus on
priorities internally through the pre-TINA technology selection, and the
TINAs
More recently the LCICG has focussed on communicating its consensus
view externally
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A2 Technologies, infrastructures and knowledge

The Offshore Wind Accelerator is an example of our
collaborative technology development activity
Opportunity
› Abundant UK offshore wind resource provides unique
opportunity for UK to become lead market
Challenge
› Cost reductions need to be accelerated to ensure viability of
UK government objectives
› Developers want solutions, but don’t want to own the
technology
Solution – Offshore Wind Accelerator
› We pioneered a new model that brings industry together and
leverages government funding to reduce cost of offshore wind
by 10% by 2015
› We prioritised five focus areas (foundations, access, wake
effects, cabling and electrical infrastructure) and novel
foundations and access systems have already been
developed, de-risked and installed
› Nine partners have 77% (36 GW) of licensed capacity in UK
waters
› Cost-effective for partners: £12 invested for every £1 partners
spend
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A3 Institutions and Policies

There are three types of policy interventions
operating along a continuum of technology maturity
from basic research to commercialisation
Technology readiness levels:
Basic research

Demonstration

R&D

Deployment

Commercialisation

TECHNOLOGY ‘PUSH’ SUPPORT

Enabling regulation
MARKET ‘PULL’ SUPPORT

27

A3 Institutions and Policies

The UK has many public innovation support bodies
working at different points on the innovation chain
Valley of Death

Basic research
RCUK
• Supergen

HEFCE
• UK Research
Investment Fund

R&D

Demonstration

Deployment

Energy Savings Trust

Technology Strategy Board
• Catapults
• SBRI

Commercialisation

• Heat pumps trial
• Micro-CHP trial
• Smart metering trial • Boiler trial

• Innovation
Knowledge Centres

Energy Technologies Institute
• Energy Storage &
Distribution

• Carbon Capture &
Storage
Carbon Trust
• Polymer Fuel Cell
Challenge

• Offshore Wind
Accelerator

• Entrepreneurs Fast
Track

Central Government direct support
• BIS – UK Innovation
Investment Fund

• DECC – CCS
demonstration
Ofgem

• Low Carbon
Networks Fund

• Innovation Funding
Incentive
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A3 Institutions and Policies

Innovation programmes need to be tailored to the
innovation needs of the sector
Technology
journey

Basic
Research

Applied
Research

Early Demo

Full Demo

Deployable
product

Commercial
Product (near)

(Proof of
principle)

(Proof of
concept)

(Proof of
viability)

(Proof of
scalability)

(Proof of
value)

(Proof of
quality)

TECHNOLOGY PUSH SUPPORT

Company
journey

1 or 2
individuals

Form venture
(or new unit)

Bring in first
outsider

Recruit
specialists

(sweat
equity)

(Friends &
family)

(Angel or
seed)

(Venture
Capital)

Market
journey

No
interaction

Markets
identified

Market Field
trial

Early
adopt & niches

(Technology
push)

(Indifference)

(Recognition)

(Benefit
quantified)

Grow
operational
staff
(IPO)

30+
employees
(Revenue)

Rational
economic
purchase

Technology
& market
evolution

(Market pull)

(Feedback)

MARKET PULL SUPPORT
ENABLING SUPPORT

Regulation
journey

General Regulation
neutral or negative

General
Regulation
neutral

Specific
Regulation
positive

General
Regulation
positive

General
Regulation
Neutral or
positive
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A3 Institutions and Policies

Carbon Trust uses novel push style programmes to catalyse
action at an earlier stage along the innovation chain

Technology
journey

Basic
Research

Applied
Research

Early Demo

Full Demo

Deployable
product

Commercial
Product (near)

(Proof of
principle)

(Proof of
concept)

(Proof of
viability)

(Proof of
scalability)

(Proof of
value)

(Proof of
quality)

Company
journey

1 or 2
individuals

Form venture
(or new unit)

Bring in first
outsider

Recruit
specialists

(sweat
equity)

(Friends &
family)

(Angel or
seed)

Market
journey
Regulation
journey

Investments
(Venture
Capital)

(IPO)

Markets
identified

Market Field
trial

Early
adopt & niches

(Technology
push)

(Indifference)

(Recognition)

(Benefit
quantified)

EFT has assessed 3,000 ventures and incubated
more than 300 of them achieving +25x leverage and
catalysing £300m+ private co-investment.

30+
employees
(Revenue)

Enterprises

No
interaction

General Regulation
neutral or negative

Grow
operational
staff

Technology
Acceleration

General
Specific
Regulation
Regulation
Insights
neutral
positive

Rational
economic
purchase

Technology
& market
evolution

(Market pull)

(Feedback)

General
Regulation
positive

General
Regulation
neutral or
positive

The Offshore Wind Accelerator is a £45m programme that
pulls together 10 key utilities for co-funding and will reduce13
the costs of offshore wind by 10% over four years
.

Whilst reasonable steps have been taken to ensure that the information
contained within this publication is correct, the authors, the Carbon Trust, its
agents, contractors and sub-contractors give no warranty and make no
representation as to its accuracy and accept no liability for any errors or
omissions. All trademarks, service marks and logos in this publication, and
copyright in it, are the property of the Carbon Trust (or its licensors). Nothing in
this publication shall be construed as granting any licence or right to use or
reproduce any of the trademarks, services marks, logos, copyright or any
proprietary information in any way without the Carbon Trust’s prior written
permission. The Carbon Trust enforces infringements of its intellectual property
rights to the full extent permitted by law.
The Carbon Trust is a company limited by guarantee and registered in England
and Wales under company number 4190230 with its registered office at 4th
Floor Dorset House, Stamford Street, London SE1 9NT.
Published in the UK: 2017.
© The Carbon Trust 2017. All rights reserved.

Presentations from Transport Stakeholder
Workshop

Stakeholders:
Peter

Vis

European Commission, Brussels

Christian

Thiel

JRC, Italy

Thoughts on
proposed analytical
framework: transport
Peter VIS
European Commission

Right credentials?
 I'm an EU policy-maker, not an academic and not
an expert in innovation
 The EU wants to stimulate innovation in the EU,
and, as rightly said, we do so through multiple
"Hard" and "Soft" measures
 "Mapping" boxes of the draft Framework clearer
than the explanation of the theory of Section A;
sections B, C & D more comprehensible
 I liked Section D most: we have to break barriers
2

EU innovation "eco-system(s)"







Pricing not enough on its own (e.g. EU ETS)
Regulatory standards (e.g. LDV CO2 standards)
Energy Union's "Enabling Framework"
EU's research programmes (H2020 & FP9)
EU's Skills Agenda (pilot-phase on-going)
New financing mechanisms (e.g. European Fund
for Strategic Investments (EFSI) by the EIB
Group and the European Commission)
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The analytical framework: the
transport sector
 By 2030 transport expected to be largest emitter
 Not homogenous, but 73% of transport CO2
emissions from road transport
 "Yes" to lessons from other sectors (e.g. power
generation, but also oil & gas, telecoms, IT,
pharmaceutical)
 Kodak v Digital cameras
 Nokia v Smartphones
 Telcos v Broadband & video

 What commonalities? Better products/services

4

Path-dependency & drivers for
change
 Leap-frogging or incrementalism? The case-study
of CO2 standards for cars & vans:
 There's already been some policy innovation
 Trying to combine 2 things at once: incrementally
improve Internal Combustion Engine but also
stimulate zero-emission vehicles
 Step-wise with inertia (of people & systems)
 "Diesel-gate" as a catalyst for change
 The "thinning ice"
5

Innovation to stay competitive
 Incumbents can finance fighting back
 Incumbents copy successful innovation
 Incumbents innovate themselves
 Innovation is staying on top of the value-change
 Statoil & eon examples
6

Distance to 2015 target (cars, OEM pools)

7

Social perceptions as "driver" of
innovation
 "Apps" & single ticketing – enhance ease of use
 "FANG" companies want green energy
 Diesel the new smoking: talk of health impacts,
talk of banning (innovation can be driven by
"bads" as well as "goods")
 Evolving attitudes to mobility (perhaps by
necessity among younger people)
 "Sharing economy" is "hiring" via "platforms" –
efficiency gains [but rebound effects?]
8

Thank you for listening!

peter.vis@ec.europa.eu
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The European Commission’s
science and knowledge service
Joint Research Centre
Input to INNOPATHS draft
analytical framework for case
studies of innovation systems –
focus on transport
Christian Thiel

Scientific Project Manager
European Commission, Joint Research Centre
Energy, Transport & Climate

INNOPATHS project meeting
Venice, 3-4 May 2017

The JRC inside the European Commission
President Jean-Claude Juncker

28 Commission Members

Commissioner Tibor Navracsics
Education, Culture, Youth and Sport

Director-General Vladimir Šucha

Joint Research Centre
Knowledge Production

6 Directorates

JRC C - Energy, Transport

& Climate
Director: Piotr Szymanski

Support

Knowledge Management

Knowledge for Energy
Union
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The mission of the Joint Research Centre's Directorate for Energy, Transport and
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Input to INNOPATHS draft analytical
framework for case studies of innovation
systems
General aspects:
 Innovation is more than technological change (p.2),
innovation can also be new business models
 Unclear definitions: pre-dev., dev., take-off, acc.,
stabilisation (p.7/8); experimentation, research, dev.,
demo. (p.8); TRL (p.8)
 Potentially the method could have weaknesses with
disruptive innovations as they may reach beyond the
current (sector/region) innovation system

Input to INNOPATHS draft analytical
framework for case studies of innovation
systems – focus on transport
Considerations for transport:
 Role of
 Automobility
 Slow modes (cylcing, walking)
 Modal shift
 Public transport
 Technology spillover from other sectors: Li-Ion batteries
for EVs, ICT/sensors/processors for Avs
 Interaction with other sectors (for example alt. fuels)
 Technology development often global

Input to INNOPATHS draft analytical
framework for case studies of innovation
systems
Some more details:
 Page 12: EU is formal for some policy areas (for example
Regulation on CO2 from cars, …)
 Some more literature
 JRC report (2012). Scientific Assessment of Strategic
Transport Technologies
 JRC report (2011). Mapping innovation in the European
transport sector

Stay in touch

JRC Science Hub: ec.europa.eu/jrc
Twitter: @EU_ScienceHub
Facebook: EU Science Hub - Joint Research Centre
LinkedIn: Joint Research Centre
YouTube: EU Science Hub
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Energy Management, an essential driver for a low-carbon society

INNOVATION: What is it?
Innovation is important to help address global challenges,
such as climate change and sustainable development

Innovation

New Technologies

Keywords are well understood ……
Smart …..

SoA is applied ……
there is growing awareness among policymakers that
innovative
activity is the main driver of economic
progress
Smart transportation
Smart buildings
and competitiveness on the market.

However, a gap to rapid deployment of ICT
Smart City
Smart grids
Smart agriculture
Technologies still exist!
© 2007 Enerit Ltd.
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Barriers to Rapid deployment of ICTs
Options are overwhelming: there are literally 1000s of ICT solutions
on the market and Organizations do not have the expertise, time, or
resources to digest this rapidly evolving environment.
The business model is misunderstood: Every domain has specific
energy infrastructures, users and usage patterns. Decision makers that
have the authority to affect low-carbon solutions, where savings pay
for investments, are often far removed from the problem.
Customization is needed: Organizations want to know how it can be
applied by them and this must be made readily understandable.
Timing is misunderstood: Energy Efficiency is not yet a culture
within an Organization and they do not know how to start with low cost
energy conservation measures. Indeed, resources for investment can be
created through an incremental, step-by-step process, where savings
pay for investments.
© 2007 Enerit Ltd.
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Support for deployment of ICTs
Policy/Institutional/Technical makers are governing the wide and rapid
deployment of ICTs, producing a coordinated, coherent, and “whole-ofgovernment” approach.
EU, since the “Lisbon Agenda” (2000) has initiated this process and
continuously producing directives, communications, recommendations,
joint actions, that Member States are updating and strengthening.
USA, came forward with the “Innovate America” strategy in order to
boost productivity and growth.
UN and World Bank, recognizing that the advancement of technologies
has greatly reduced poverty levels, are engaged to prevent risks and to
ensure that developing Country can meet the same challenges to access
the market.
International Standard Committees, develop and publish International
Standards to ensure common practices in construction/manufacturing,
product’s certification and interoperability.
© 2007 Enerit Ltd.
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Common Approach to Energy/Costs Savings

NO CONTROL OF ENERGY COSTS AND ACTIONS !

© 2007 Enerit Ltd.
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What is the CHALLENGE to bring INNOVATION?
How to help managers who are consumed with critical
day-to-day business issues to reduce energy
consumptions and costs?
How to get energy expertise and technical support at
modest cost?
How to achieve energy savings quickly?
How to continue to reduce energy consumption and
cost, year after year?

© 2007 Enerit Ltd.
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Ad hoc Approach to Energy/Cost Savings

GOOD CONTROL OF ENERGY COSTS AND ACTIONS

The Challenge is an effective Energy
Management System (EnMS) and a
systematic approach for maintain it.

Increasing
energy
consumption

Decreasing energy costs by
applying simple energy saving
actions

© 2007 Enerit Ltd.
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Further energy savings
due to promotion of
energy efficient practices

Saving Energy
becomes a
company culture

Energy Management, an essential driver for a low-carbon society

EnMS as a Challenge
Operated effectively, with a systematic approach based
on standards, an EnMS answers the critical how-to issues:
How to get starting? (what do I do now?)
How to be effective with the on-going process? (what do I do
next?)
How to quickly act upon to optimize the on-going process?
How to achieve savings at any specific sector?
How to evaluate the effectiveness of decisions made and actions
performed?
How to know a priori the benefits accruing from better use of
resources or from planned investment?
How to get involved the multi-level stakeholders in the process?

© 2007 Enerit Ltd.
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Key Elements of EnMS to meet the Challenge
Technology
development must be
integrated with
organizational aspects,
services, and business
models.
EnMS central in the
process

Organisational





Management
Commitment
Resources
Planning

Balance of all
3 items is the
overall
Challenge

Technology

 Best level selection
 Understanding energy
usage and how to
control it

© 2007 Enerit Ltd.
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People
 User’s behaviour
 User’s awareness
 Develop an energy
efficient culture

Energy Management, an essential driver for a low-carbon society

How can an EnMS be implemented?
The voluntary ISO 50001 international standard drives
Organisations to designing, implementing and maintaining
an EnMS.
Some references (IEA, UNIDO, EC, US DoE).
ISO 50001 is a significant opportunity to contribute to
reduction in energy and carbon and GHG emissions worldwide.
Organisations support use of EnMS to meet their policy goals
for energy efficiency, energy security, economic growth, and
climate change/carbon emission reductions.
EnMS adoption is a strategic investment in sustainability and
profitability. Businesses use EnMS to achieve large energy
savings, optimize processes, boost competitiveness, and
reduce risk.
© 2007 Enerit Ltd.
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The Core concept of ISO 50001 standard
To be successful, EnMS has to implement the PDCA (Plan->Do>Check->Act) cycle as overarching methodology for continuous
improvement.
MANAGERIAL

Plan:
• Policy/goal/Targets
• Resources
Do:
• Training
• Communication
• Control equipment
systems & processes
Check:
• Corrective/Preventive
actions
• Internal audit
Act:
• Management review

© 2007 Enerit Ltd.
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TECHNICAL

Plan:
• Energy Data
Management
• Assessments

Do:
• Energy Purchasing
• Design
• Projects
• Verifications
Check:
• Monitoring
• Measurement
Act:
• System Performances

Energy Management, an essential driver for a low-carbon society

It’s a Journey - Energy Management Maturity
Area
Commitment

Activity
Man. Responsibility

Level
Level1 1
Inputs to define the organizations strategy are ad hoc and
mostly …

No clear
responsibility

There is no specific department dedicated to energy
management.
The task is performed by a more generic support group ….

Energy Policy
Energy Planning Legal Requirements
Significant Energy Uses

No energy policy

Implementation Training and awareness

Communication

Doc. Control

Relies on limited
Energy Team
Energy Policy by
some staff

Policy by senior
management

Activities planned
around SEU’s

Level
Level 44

Level
Level 55

Strategy, policy and goals are established in a wellstructured manner by top management that provides for
external communication.

Top management sets short, medium and long term goals
in the energy policy.

Regular review of
Energy policy

Threats, opportunities and availability of resources are
evaluated and....
People have clear responsibilities and targets and know
how they link within...

Strategy and goals
from management

There is a structured process to strategy formulation but a
policy…

The policy reflects the relationship between the
organisations activities and its...

The organisation doesn’t have its own energy policy

The process for defining energy management strategies
and ……

The process to strategy and targets formulation is based on Top Management implements an energy policy that goes
the analysis of ...
beyond legal....

Energy planning and targets are based on analysis of
process ...

The development of new technologies for improving the
energy management...

No information
system

There is a no structured regulatory alignment process
There is a no structured regulatory alignment process

No Energy Team
As-needed basis

The organisation is not conscious of its major Energy
aspects, but it is able…

Basic monitoring
using energy bills

Energy Action Plans

Level
Level33

The related needs are defined on as needed basis in
response…

Estimation of expected energy consumption is done
occasionally …

Energy Baseline & EnPI’s

Level
Level22

The process to strategy and targets formulation is based on The policy reflects the relationship between the
organisations activities and its relevant aspects, and it is
the…
communicated internally.
Clear and specific roles and responsibilities related to the
A competent team on energy management issues is
…
created.
The development of new technologies for improving the …
The communication of roles and responsibilities is
A short term energy planning is usually performed…..
performed using.....

No understanding
of SEUs

Basic EnMS
spreadsheets

External
Energy
Manager
Validation
&&
Energy
team
Recognition

The organisation identifies a person responsible for finding
the laws and...
Energy planning and targets are based on analysis of
The organisation is registered to receive regular updates on
process requirements and compliance with legal
legislation...
obligations, taking into account short-term goals.
A specific role charged with disseminating new regulations
The organisation identifies a person responsible for finding has ....
the laws and...
The organisation is aware of the energy consumption of
The organisation is aware of its significant energy uses.
significant energy uses..

Activities plan by
function
Basic metering
Cost reports
based on bills

Activities based
on SEUs
M&T system

Obj. & Targets set
based on EnPIs

The executive level has appointed a managing role the
responsibility for .....

Policy integrated
into company goals
and expectations

Energy management is continuously considered in business
goals setting….
The central authority is also responsible for managing all
energy related external ....

The policy is communicated to all its employees and all
personnel working on....

EM included
business goals

Structured and periodic reviews of planning processes are
in place...

Top Management establishes implements and maintains
an energy policy with....
Energy planning is performed based on the short-term,
medium term and ....

The organisation not only meets legal obligations but also
ethical obligations…
People have clear responsibilities and targets and know
how they link within ...

The organization operates respecting the principles of
sustainable development…
Benchmarking against well understood industry best
practices takes place…

Clear roles in line
with business
Detailed reports
on SEU’s

There is structured process to opportunities definition
toward energy...

Sub-meters
Obj. & Targets in
line with business

best practices

The organisation is aware of its significant energy uses from
a sustainability point ....

Well defined
medium and long
term targets
Forecasting and
linked to ERP

Estimation of expected energy consumption is done
occasionally …

Energy consumption is estimated based on historical
consumption analysis …

Critical areas for energy efficiency are identified and plans
are developed...

The organisation is not conscious of its major Energy
aspects, but it is able…

The energy transformation and distribution processes are
well managed.

Critical areas for energy efficiency are identified and plans
are developed…

The organisation identifies all people whose actions may
lead to significant...

Critical areas for energy efficiency are identified and plans
are developed...

Estimation of expected energy consumption is done
occasionally …

Energy consumption is estimated based on historical
consumption analysis …

Critical areas for energy efficiency are identified and plans
are developed…

The organisation is not conscious of its major Energy
aspects, but it is able…

The energy transformation and distribution processes are
well managed.

The related needs are defined on as needed basis in
response…

There is a structured process to strategy formulation but a
policy…

The policy reflects the relationship between the
organisations activities and its...

The executive level has appointed a managing role the
responsibility for .....

The policy is communicated to all its employees and all
personnel working on....

The organisation doesn’t have its own energy policy

The process for defining energy management strategies
and ……

The process to strategy and targets formulation is based on Top Management implements an energy policy that goes
the analysis of ...
beyond legal....

Targets based on
bill reduction

The planning process is managed in ad hoc manner
The organisation is not conscious of its major Energy
aspects, but it is able…

No O&M training
ad-hoc awareness
of EE program
Zero-cost actions

There is a no structured regulatory alignment process

SEUs known
EnPIs analysed
Global targets

General training

Low cost actions
Energy planning and targets are based on analysis of
process requirements...

O&M staff trained
on EE. Awareness
training for all

EE Investment in
short term actions

priorities based on
payback etc.

The development of new technologies for improving the
energy management...

Energy consumption forecasting is detailed at single area
level and ...

Innovation and

Training programs
in place.
Criteria in
Investment same
as others

Benchmarking against well understood industry best
practices takes place…
The organisation is aware of its significant energy uses from
a sustainability point ....

Skills aligned with
best practices

Energy consumption is estimated based on historical
consumption analysis …

Aware of energy
performance
RET investment

Structured and periodic reviews of planning processes are
in place...

Energy planning is performed based on the short-term,
medium term and ....

The organisation identifies a person responsible for finding The planning process and continuous energy efficiency
the laws and...
improvement relies on interested parties.
.

The organisation strives for best technologies available....
.

The organization operates respecting the principles of
sustainable development...

The related needs are defined on as needed basis in
response…

There is a structured process to strategy formulation but a
policy…

The policy reflects the relationship between the
organisations activities..

The executive level has appointed a managing role the
responsibility for .....

The policy is communicated to all its employees and all
personnel working on....

The organisation doesn’t have its own energy policy

The process for defining energy management strategies
and ……

The process to strategy and targets formulation is based on Top Management implements an energy policy that goes
the analysis of ...
beyond legal....

There is a no structured regulatory alignment process
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What about market solutions?
“Options are overwhelming: there are literally 1000s of ICT solutions on the

market and Organizations do not have the expertise, time, or resources to digest
this rapidly evolving environment.”

Enerit is the only company that provides off-the-shelf
EnMS software which gives complete coverage of ISO
50001 to implement a best practice approach to
energy management.
Enerit EnMS software is not limited to certification
and several clients implement the software solely with
the objective of reducing the gap in energy
performance.
Enerit EnMS software is being used in industry, banks,
airports, universities, hospitals, offices and hotel
chains.
© 2007 Enerit Ltd.
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What about ongoing Research action?
The Hit2Gap project “Highly Innovative building control Tools
Tackling the energy performance GAP”, http://www.hit2gap.eu/
(*), is developing a new generation of building monitoring and
management tools allowing new approaches to assess building
energy performance and to offer the management stakeholders
opportunities for services with a novel added value.
Among several aspects, the systematic approach on EnMS that,
applying the requirements of ISO 50001, create knowledge and
good practices to generate actions for significant energy uses and
improvement opportunity, is relevant to make a gap reduction
on energy performances.
(*) funded by the EC under the framework H2020-EeB-07-2015 “New tools and methodologies to reduce
the gap between predicted and actual energy performances at the level of buildings and blocks of
buildings”.
© 2007 Enerit Ltd.
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1

•

Benefits of Demand Response Programs:
- reduction of energy costs,
- contribution to balance the electical grid,
- reduction of Green House Gases emissions

© Energy Pool Développement SAS
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What is Demande Response

Balancing Electrical Network represents a high
costs for the grid operator ( paid finally by all
energy users)
PSE

End-users can take part in balancing the electical
grid to get new income, reduce overal grid costs
and reduce Green House Gases emissions

© Energy Pool Développement SAS
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Energy Pool –European DR leader
Example of Demand Response event in France

Curtailment Record: operated by Energy Pool in France
on June 2016
Curtailment
order
Response time

561 MW curtailed
during 2 hours
=> reduction of
1,1 GWh

46 plants
participated

Equivalent
consumption
of
2 244 000
inhabitants

673 tons of
CO2
emission
avoided

561 MW

© Energy Pool Développement SAS
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Case Study
Steel Producer
Overview
World major steel producer
Curtailable asset: Electrical Arc Furnace and Ladle furnace

4 curtailments in 2016
Financial gain represents 2,5% of the electricity bill.
©Energy
EnergyPool
Pool
Développement
SAS
property
– Confidential
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Energy Pool
Process of developing Demand Response services since 2009

1st aggregator in
France

2009

2010

Strategic
partnership with

2011

2012

In progress…

International Development

2013
Belgium
UK

2014

2015

Japan
Korea
Cameroon
Norway

© Energy Pool Développement SAS

2016
Turkey

2017
Poland
KSA
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A long-term country energy policy development
Energy Pool can support you beyond DR

Drivers for development of
Value / scope
Demand Response services:
 Avoiding high costs of
Broader energy
building peak hours and
services
More revenues from
emergency generation units
additional DR services
(for ca 100 h per year only)
From DR toward smart
 Avoiding starting less
energy management
efficient generation sites
EP covers the full
- less GHG emisions
scope of DR services
 Improving electrical grid
efficiency, by taking
Quick wins
advantage od Smart Grid
Interventional
capabilities
DSR
 Preventing black-outs and
Time energy usage restrictions

A unique transverse expertise and strong partnerships are
necessary to materialise potential benefits
© Energy Pool Développement SAS
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Value created by DR agregator

Energy user earnings and grid benefits

DR agregator

Optimization of earnings and benefits on the DR Program
according to energy user constraints

User constraints

DR Program
© Energy Pool Développement SAS
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Energy intensive sectors
most suitable for DR curtailements

© Energy Pool Développement SAS
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Demand Response
New DR Program in Poland

A new program DR program has been launched in Poland by PSE S.A.
( The Polish Electrical Grid) on March 8, 2017,
offers submission May 5, 2017
This program for the first time in Poland offers remuneration for readiness
and will be more atractive for industrial electricity users then previous programs
basics:
expected total reduction capacity of 500 MW
minimum reduction volume of 10 MW, maximum 100 MW (also for aggregators),
curtailments up to 8 hours 10 a.m. – 18 p.m. during summer,
curtailments up to 4 hours 10 a.m. – 16 p.m. during winter,
maximum 7 curtailment in summer and 7 in winter,
remuneration for readiness and for curtailed energy (if selected to curtail)

© Energy Pool Développement SAS
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Demand Response Programs
SWOT analysis for industrial energy users

Strenghts:
• new source of revenues

Weaknesses:
• conservative approach of energy
sector

• increased energy security
• reduction of black-out threat

•
•
•
•
•

• poor awareness by decision makers
• lack of comprehensive legislation

Opportunities:
government pressure on TSOs
(transmision system operators)
mature ICT solutions
increase energy management
systems usage
increased smart grid penetration

• complicated procedures involved

Threats:
• high penalties when not
complying
• presssure from factory
production management not to
curtail

© Energy Pool Développement SAS
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Mirosław Semczuk
miroslaw.semczuk@gmail.com
www.energy-pool.eu/pl
in Poland: +48 607 505 112

Energy Pool
Savoie Technolac – 20 rue Lac Majeur – Parc Ouragan – Bâtiment C
BP 90324
73 377 Le Bourget du Lac – France

Tel. +33 (0)4 88 13 16 60 – Fax. +33 (0)4 79 85 12 74

www.energy-pool.eu
@EPofficiel

INNOPATHS Stakeholder Workshop
Venice, 2017 May 3rd

Nino Di Franco
ENEA, Italian Agency for New Technologies,
Energy, Economic Sustainable Development

“We specifically ask you to focus mostly on the
component A of the framework, and to highlight key
elements of importance in the innovation system that
must be considered when conducting the analysis for your
given sector (particularly those you feel may present
particular barriers or drivers for low-carbon innovation and
diffusion)...”

RATIONAL USE OF ENERGY
LIMITATION OF
ENERGY
CONSUMPTIONS
ENERGY
SAVING

DEVELOPMENT-USE
OF RENEWABLE
ENERGY SOURCES

ENERGY
WASTE
REDUCTION

DEVELOPMENT-USE
OF DOMESTIC
ENERGY SOURCES

BEHAVIOURAL
CHANGE

ENERGY EFFICIENCY
 Intrinsic improvement
- via technology
- via management
 Joint replacement
 Technological standards
LONG LASTING ENERGY RATIONING

SO, LET’S START SAVING
BUT...
...IS IT SO EASY TO SAVE ENERGY?

Some industrial sectors are energy intensive:
lot of energy for the production of a unit of product
Tipically, energy intensive processes are those where high
temperatures are requested, for melting or baking e.g.:
• cement
• glass
• iron & steel
• primary aluminium (only electricity needed)

Technological Trajectories
Due to competitiveness, new products on the market
must hold better efficiency.

Technological trajectories based on the ODEX index for large appliances,
heating, water heating. Energy efficiency increases as the index decreases.
From: Energy Efficiency Trends in the EU. Lessons from te Odyssee-Mure Project. January 2013.

ROLE OF THE ENERGY EFFICIENCY
INFLUENCE OF THE “TECHNOLOGICAL TRAJECTORIES”
Energy
Efficiency
Limit to
energy
efficiency
Less opportunities
Higher costs

years

ROLE OF THE ENERGY EFFICIENCY
FIRST CONCLUSIONS
• To improve energy efficiency in Industry, potentials have to be
quantified
• Energy Intensive Sectors bear high costs for energy supply
• EIS must have already implemented energy efficiency measures to
mantain their own share of the market
• Possibilities for EIS in process renovation
• Great potentials are likely present in medium-low energy intensive
sectors
• If the energy bill is low, the interest for energy efficiency can be low

SCOPE: IMPROVE ENERGY EFFICIENCY
PYRAMID OF ENERGY EFFICIENCY
ENERGY SUPPLY
EU

S
IVE
CT
RE
DI

POLICIES

ENVIRONMENT

TECHNOLOGIES

EPC CONTRACTS

ESCOs
INCENTIVES FOR EE

BE
BEST PRACTICES
HA
VI
O
STANDARDS
UR
FINANCING

M&V

Action Plan for EE
#

Measure

Saving
(€/yr)

Investment
(€)

Payback
(yr)

DCF
(€)

1

Heat recovery from exhaust

54.000

110.000

2,0

306.880

2

Inverter to drive fans of furnace

15.000

50.000

3,3

65.800

3

Inverter to drive postcombustion fans

8.000

23.000

2,9

38.760

4

CA: Reduce air temperature

1.700

5.000

2,9

8.124

5

CA: Reduce air pressure

9.100

1000

0,1

69.252

6

CA: Reduce air losses

10.500

20.000

1,9

61.060

7

Ice storage

6.000

10.000

1,7

36.320

8

Replace electric drives with high efficiency ones

7.000

10.000

1,4

44.040

9

Power factor correction

5.000

7.000

1,4

31.600

10

Steam pipes insulation

20.000

87.000

4,4

67.400

11

High efficiency lamps and luminaires

25.000

70.000

2,8

123.000

12

Infrared room heating

27.000

120.000

4,4

88.440

188.300

513.000

2,72

940.676

TOTAL

ENERGY
EFFICIENCY

ECONOMY
(convenience)

DIAGNOSIS
(implementability)
TECHNOLOGY
(availability)

THANKS FOR
YOUR ATTENTION

Nino Di Franco
ENEA-National Agency for Energy Efficiency
nino.difranco@enea.it
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T2.1: Framework for case studies of National
Innovation Systems – Agriculture—
Identification of Key elements of the innovation
systems
Feedback by Hernan Manson & Matias Urrutigoity
International Trade Centre (UN/WTO)
04.05.17 – CMCC, Venice

T2.1: Framework for case studies of National
Innovation Systems – Agriculture—
Identification of Key elements of the innovation
systems

•

How to select a sector? and how to map the actors-connections; the channels, the
product-market combinations? And the key institutions (associations, support, R&D
etc)?

•

Think both Value Chains and territory: Mapping and profiling key staring point. Role
of Upgrading, lead firms, market-industry trends and governance

•

Participatory design and M&E?

•

Starting unit of analysis? Technology? Enterprises? Clusters-industry? Product? Or
Policy-regulation?

•

•

Interesting to start by the producer perspective and to map functions required
to innovate, for transition into low carbon emissions and most importantly to
be competitive.

•

Role of Policy-regulations; institutions, peers; private sector, buyers, linkages?

Innovation supply, process, demand and adoption: focus not only on what but also
How.

T2.1: Framework for case studies of National
Innovation Systems – Agriculture—
Identification of Key elements of the innovation
systems

•

Measure incentives, focus on Adaptation

•

Our experience: Innovation is top down but also bottom up and many times it is result
of common problem solving between actors, industry and or cluster members: how to
map this?
•

Measure the knowledge network and include different stakeholder groups, firms
institutional actors

•

Identify which companies and organizations or programs work better or worse and
find out why

•

networks between companies (VC and cluster)?

•

Role of Bridging institutions? And networks between institutions?

•

Measure the capabilities of firms to innovate, implement new standards and transition
strategies - technologies, adapt and learn;

•

Inclusiveness; mainstreaming and replication-scaling out?

•

Focus on success cases but also failure cases and compare…

Low-carbon innovation in agriculture
INNOPATHS workshop, Venice: 3-4 May 2017

Dr Jonathan Scurlock: Chief Adviser, Renewable Energy and Climate Change,
National Farmers Union of England and Wales

Policy drivers and risk multipliers
•

climate change – Obama, Xi, Modi, Fabius: 2015
Paris Agreement (Trump??); IMF boss and Bank of
England governor warnings: global weather
disruption towards 2020 and 2050, with agriculture in
‘front line’

•

oil price volatility and energy security: from
$147/bbl in 2008 to a low of $30 [now $50-55]
McKinsey: peak demand 2030, not ‘peak oil’?

•

food security – end to long-term decline in
producer prices, but still volatile. Globalisation;
new non-food markets (bioenergy/bioeconomy)

•

‘Perfect storm’ of climate change, energy and
food security, converging to drive policy:
– a threat (increasing input costs and red tape)
– or an opportunity? (self sufficiency, diversity)

Oil price $/bbl 2015–16 slump and
weak recovery

Climate change & energy – NFU policy
• The National Farmers' Union of England and Wales (NFU) represents
55,000 members in commercial agriculture, horticulture and farmer
controlled businesses
• climate change, energy security and food security converge to provide an
opportunity, not a threat to British agriculture
• Substantial land-based energy resources offer new markets – regardless
of Brexit, an important element of domestic agricultural policy
• More than one in 3 farmers already diversifying into renewables
• Farmers own or host over half of UK solar power and AD capacity, as well
as the majority of wind power, while playing a significant role in the supply
or fuelling of renewable heat.
• ~1100 solar farms / ~17,000 PV roofs / >225 biogas plants / >4000 heating
installations / >2600 medium wind turbines
• but agricultural (non-ETS) emissions are hard to cut deeply (CH4, N2O)

Britain risks falling behind in low-C transition
Never mind Brexit, must we be
the worst performer in Europe?
UK has abundant
land-based RE
resources, but only
achieved 8.3% in
2015

Poland and Germany
also struggling to meet goals
UK doing better in overall GHG
reduction since 1990

EU Renewable Energy
Directive: 20% by 2020
at least 27% by 2030
achieved 16.4% by 2015;
expected 21%
UK = 15% by 2020;
expected 12-14%

Elements of innovation in agriculture
New technologies

•

robotics, drones, data-driven systems, autonomous vehicles,
electric/hybrid agricultural machinery and implements, battery
electricity storage, advanced agri-renewables (e.g. novel AD),
advanced genetics, pest and disease management, biotech and
bioeconomy, insect protein feed

Supporting infrastructure required

•

more flexible electricity and gas network, heat networks, improved
rural internet connections (broadband/mobile phone), more water
reservoirs, ‘smart’ farm buildings

Participants and institutions
• Industry bodies (NFU, AHDB, DBV, FNSEA, COPA/COGECA)
• National governments, European Commission
• Universities and research community
• Major food processors/retailers, ‘anchor’ businesses

Important themes for agriculture
• Competition for land use / multi-functional land use
• Entrepreneurial ‘early-adopter’ farmers / knowledge exchange
with wider farming community / some farmers very resistant to
change
• EU agriculture moving slowly from direct subsidy to payment
for public services - farmers will need to diversify to manage
volatility and to remain competitive in world markets
• Future energy systems likely to be dominated by solar / wind /
electricity storage / bioenergy with CCS – how will these
technologies impact agriculture?
• Agricultural production likely to dominate national GHG
emissions in future (25%, 50%) – we can’t just export the
problem, but can we earn carbon offsets?

Electricity storage: a new kid on the block
Fast-growing energy service opportunity
• costs falling dramatically over next 2-3
years, just like solar PV since 2010
• up to 1000 MW by 2020? e.g. half utility
and half ‘behind-the-meter’
• 3000-8000 MW (up to 2x Drax Power)
projected by 2030: 1000s of installations
Likely range of profitable on-farm applications
• small to medium sized domestic or commercial systems that capture
and release electricity from solar or wind generation
• easier connection of intermittent renewables to weak electricity
networks
• large (utility-scale) electricity stores, connected directly to the electricity
distribution network or coupled to solar/wind farms

Farm technology of the near future?

One developer’s concept – pretty benign?
•

•

Diesel-electric hybrid tractors, forklifts
and telehandlers could participate in
‘vehicle-to-grid’ network balancing
services
Based in machinery sheds with solar
+ storage batteries, earning income
towards their charging and
maintenance costs
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Who I Am?
Adrien GUICHAOUA (M)
Head of the European and Regional Affairs @ Acta
•

Policy officer and R&I Program coordinator

•

Background : Policy Science

•

H2020 National Contact Point for Societal Challenge 2 (Agriculture – Bioeconomy)

•

Chairmen of the SCAR Strategic Working Group AKIS

•

15 agricultural technical institutes (ITA) federated in a network with ACTA
o

Applied research level In France

o

specialized by production sector

o

under professional leadership

o

1800 employees

o

with general interest missions under the agreement of the ministry of agriculture for the programing
period 2014-2020

o

private non-profit research organisation /SMEs

What is the SCAR SWG AKIS?
• SCAR : Standing Committee on Agricultural Research (1974)
Representatives of Member States and associated Countries that
advise the European Commission and Member States on coordination
of agricultural research
• SWG AKIS: Strategic Working Group on “Agriculture Knowledge and
Innovation System” (2010)
The SWG focuses on improvement of the functioning of knowledge and
innovation systems in the Agriculture and the Bioeconomy. The objectives of
the SWG is to investigate and monitor the EU AKIS considering that interaction
is crucial for innovation and for addressing the right challenges in order to
stimulate appropriate research and innovation activities, knowledge generation
and knowledge exchange. This covers all Agri-food and biomass chains, from
producer to consumer in a systems approach.

Flagship outcome of the
SCAR SWG AKIS?
• EIP-AGRI: “European Innovation Partnership on Productive and
sustainable agriculture” (www.ec.europa.eu/eip/agriculture)
The EIP-AGRI, launched in 2014 (until 2020) is a policy steered by DG
AGRI in order to boost Innovation in the field of Agriculture, putting
emphasis on Interactive innovation process (scientific + empirical),
multi-actors projects and networking activities, using H2020 funds +
EARDF.

http://ec.europa.eu/research/bioeconomy/p
df/ki3211999enc_002.pdf

http://ec.europa.eu/research/bioeconomy/pdf/a
gricultural-knowledge-innovation-systemstowards-2020_en.pdf

https://ec.europa.eu/research/scar/pdf/akis-3_end_report.pdf

INNOPATH
Framework for Analysis
A. Identification of key elements of the innovation system
1) “particular requirement here will be to identify whether there are actors and institutions
shaping the sectoral innovation system with the specific aim of improving sustainability,
and what these actors, institutions and more specific sustainability goals are”.
 The answer I Yes
 I would add :
- “How these actors and institutions interrelate with each others?”
- “How their goals could be synergistic and complementary, leading to
innovation”

2) Good approach to have 2 levels of analysis:
- The sectoral analysis : as the actors, networks , technologies, institutions
etc…differs between sectors.
- The country analysis : As the innovation systems in the field of agriculture is reliant to
the specificities of the regional and national AKIS.

INNOPATH
Framework for Analysis
A.1 Technologies, infrastructures and knowledge

Technologies in the field of ICT in Agriculture are:

1) Often breakthrough technologies are they are new in the practices of farmers

2) Often relevant for other sectors and not specific to agriculture (Sensors, drones,
satellite, robots)

3) Main technological challenges in Agriculture and ICT :
•

IoT: Internet of Things – Collection of data from all digital equipment

•

Digitization: Data interoperability for DSS (Decision Support system)

INNOPATH
Framework for Analysis
A.1 Technologies, infrastructures and knowledge

Stage of development of an innovation in the field of Agriculture :
Spiral of Innovation coming from H2020 “AgriSpin Project” (www.agrispin.eu) : project
identifying the innovation Support services in Agriculture in 13 EU countries.

INNOPATH
Framework for Analysis

INNOPATH
Framework for Analysis
A.1 Technologies, infrastructures and knowledge

Full endorsement of the following statement:
“Finally, the energy transition will not only require novel technologies, but also
significant changes In business practices, non-tangible, tacit knowledge”

INNOPATH
Framework for Analysis
A.1 Technologies, infrastructures and knowledge
Mapping of technologies and Infrastructures:
1) H2020 projects : SMART AKIS (www.smart-akis.com) working on the adoption of Smart Farming
Technologies:
•

Analysis and mapping of SFT available in 7 EU countries

•

Analysis of barriers for adoption and end-user behavior etc…

2) Nothing to add on the TRL scale (Standard for Research and Innovation),

3) Weakness on the Infrastructure paragraph : few elements; difficult to understand if we speak about
research infrastructure or anything else?


In the field of Agriculture we developed the concept of knowledge infrastructure
- Hard Infrastructure: Research center /station / database etc…generating knowledge for Innovation
- Soft Infrastructure : Formal and informal Networks, relationship between people generating knowledge for
Innovation

INNOPATH
Framework for Analysis
A2. Actors and networks
In the SWG AKIS outcomes and more generally in the field of Agriculture, Actors and Networks are the
most important component of the innovation system (beyond technologies, institutions and policies).


The actors, networks and how they interrelate each others (driving forces) are essential for a number
of aspects of the innovation process (identification of needs, adequation between needs and
products, dissemination, adoption of solutions and technologies etc…).

 The characteristics of the Innovation system (the sector + the country/region) combined with the
actors and networks (formal and informal) behavior and relationships in the given system usually
determine the Innovation potential.

 Farmers still mainly adopt innovation through peer to peer demonstration activities. (Informal
networks > soft knowledge infrastructure)
 For a full understanding of the innovation potential and the innovation pathway, it’s key know
and understand the full wide range of actors and networks that play a role in the process.

INNOPATH
Framework for Analysis
A2. Actors and networks
Mapping actors and networks:
1) The four key areas are relevant: You could also use the S3 Quadruple Helix:

INNOPATH
Framework for Analysis
A2. Actors and networks
Mapping actors and networks:
•

Need to analyse and identify the actors and their characteristics (also in terms of networks
and interrelations) within the specific Innovation Systems (AKIS).

•

The overall multi-scale environment (EU – National – Regional) usually have a strong impact
on the actors, thus the innovation process.

FP7 project: www.proakis.eu with country report and characteristics of the several EU AKIS

•

Understand how far these actors are able to (i) generate technological innovation together or (ii)
adapt or uptake innovation coming initially from other sectors.

•

Also put emphasis on Niches : try to identify the Grass-roots innovation and some front-runners /
pioneers that move the lines of the classical “linear innovation pathway”!

INNOPATH
Framework for Analysis
A3. Institutions and Policies
Institution and policies can have contradictory impact:
•

Can incentivize Innovation through different process, rules, laws, measures etc…

•

Can slow down and sometimes block the innovation process not in line with the habits,
culture, process etc….

•

The main challenge is “ how can Institutions and policies align and merge their own interest
and goals (inflection) to reach a common product / innovation / policy”.

Mapping institutions and policies:
•

States Characteristics and structure are key : More difficult to act in a fragmented AKIS.

•

R&D&I policies are keys: Incentives (funds & projects) are impactful on the innovation potential!

•

Cultural values also have a strong impact on the development of technologies etc…

•

Specific interests of actors/society in a given context are also impactful

Thank you for your attention!

Useful links towards EU R&I projects in the filed of innovation in agriculture:
•

www.agrispin.eu : Innovation process in agriculture

•

www.smart-akis.com: Network on Smart Farming Technologies

•

www.proakis.eu : Mapping of National Agricultural Innovation Systems

•

SCAR SWG AKIS reports: Specific chapters on ICT in Agriculture

http://ec.europa.eu/research/bioec
onomy/pdf/ki3211999enc_002.pdf

http://ec.europa.eu/research/bioeconomy/pdf/a
gricultural-knowledge-innovation-systemstowards-2020_en.pdf

https://ec.europa.eu/research/sc
ar/pdf/akis-3_end_report.pdf

