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1 Introduction
The Final Conference of the SET-Nav project was organised in Brussels with the title: Decarbonising the EU
energy system: evaluating decentralised vs. centralised pathways. It took place on 21 March 2019, with
over 90 registered participants. The Final Conference was organised along a series of three sessions,
containing presentations and panel discussions with key discussants. All the presentations are available in
the event’s page here.
The present report includes the agenda, list of participants and summary of key messages from the
presentations and discussions of the Final Conference in Brussels in order to further disseminate the results
and highlights from the event.

Figure 1: SET-Nav Final Conference in Brussels
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2 Agenda

NAVIGATING THE ROADMAP FOR CLEAN, SECURE
AND EFFICIENT ENERGY INNOVATION

AGENDA
Decarbonising the EU energy system: evaluating
decentralised vs. centralised pathways
SET-Nav Final Conference
Thursday 21st of March, 2019

9:00 – 9:30

COFFEE & REGISTRATION

9:30 – 11:10

SESSION I: Innovation in Energy

9:30 – 9:45

Welcome & intro to SET-Nav – Gustav Resch, TU Wien

9:45 – 10:10

Introduction by Kostis Sakellaris, DG CLIMA, European Commission

10:10 – 10:35

SET-Nav Pathways towards decarbonisation – decentralised vs centralised, entrenchment
vs cooperation – Pedro Crespo del Granado, NTNU

10:35 – 10:55

Into an uncertain future for energy innovation: ensuring balance, consistency and
alignment in the EU’s SET Plan – Yeong-Jae Kim, University of East Anglia

10:55 – 11:20

Discussion among panellists. Moderated by Christian Egenhofer, CEPS

11:20 – 11:40

COFFEE BREAK

11:40 – 13:20

SESSION II: Demand trends

11:40 – 12:00

Energy demand in buildings, industry and transport - what happens to natural gas and
electricity in a low-carbon Europe? - Michael Hartner, TU Wien

12:00 – 12:20

Decarbonising demand in the transport sector – Stephanie Heitel, Fraunhofer ISI

12:20 – 12:40

Decarbonising industry: extending the scope of mitigation options – Andrea Herbst,
Fraunhofer ISI

12:40 – 13:20

Discussion. Moderated by Christian von Hirschhausen, DIW Berlin

13:20 – 14:20

LUNCH
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NAVIGATING THE ROADMAP FOR CLEAN, SECURE
AND EFFICIENT ENERGY INNOVATION

AGENDA
Decarbonising the EU energy system: evaluating
decentralised vs. centralised pathways
SET-Nav Final Conference
Thursday 21st of March, 2019
14:20 – 16:10

SESSION III: Infrastructure and supply

14:20 – 14:40

Will electrification save the day? Challenges for deep decarbonisation – Frank Sensfuss,
Fraunhofer ISI

14:40 – 15:00

A new super-grid to support the energy transition? – Andrés Ramos, Comillas

15:00 – 15:15

The role of gas in the energy transition – Ruud Egging, NTNU

15:15 – 15:30

The role of CCS and nuclear power – Franziska Holz & Christian von Hirschhausen, DIW
Berlin

15:30 – 15:45

The macroeconomic impacts of the SET-Nav pathways - Arnaud Fougeyrollas, SEURECO

15:45 – 16:15

Discussion. Moderated by Milan Elkerbout, CEPS

16:15 – 16:30

WRAP-UP & CLOSING REMARKS

16:15 – 16:30

Closing remarks – Gustav Resch, TU Wien

16:30 – 17:00

LIGHT REFRESHMENTS
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3 Summary of the Sessions
The Final Conference was aimed at presenting the acquired knowledge, policy implications and
recommendations from the project, accompanied by in-depth discussions among panel speakers and
stakeholders. Through three main sessions, covering the wide range of project results, it served as a key
dissemination platform. Each session contained presentations from the consortium, followed by a
discussion with identified discussants, and with questions from the audience.

3.1 Session 1: Innovation in energy
The session began with a welcome from Gustav Resch, who introduced the project, the processes to get to
today and the results. He highlighted the three pillars of the project: developing a modelling portfolio for
the energy sector, analysing the impact of multiple future pathways, and engaging with stakeholders
through dialogue and dissemination activities. Developing pathways was key to the project, and had been
developed along two dimensions: decentralisation vs centralisation, and cooperation vs. entrenchment. He
further highlighted that results would be made available in an online platform/database, established by
IIASA, as well as in various publications on the SET-Nav website. Synergies with other projects under the
same H2020 call had been sought throughout, and included joint events and co-authored papers that
complement the series of SET-Nav related issue papers, policy briefs and detailed background reports.
Stakeholder input and dialogue were achieved through workshops all across Europe, and the Energy
Modelling Platform for Europe (EMP-E) established during the project, which is becoming a regular annual
event.
Kostis Sakellaris from DG CLIMA held a keynote presentation entitled A Clean Planet for all – A European
strategic long term vision for a prosperous, modern, competitive and climate neutral economy. The strategy
shows that the EU can take a leading role in decarbonising and reaching net-zero, it is both feasible and
beneficial. To achieve this, we will need to transform our economy, including through making radical
changes to the energy system, renovating buildings, mobility, industry and agriculture. Emissions must be
reduced in all sectors, and carbon removal technologies will be needed. This transformation must also be
seen in the context of megatrends, such as digitalisation, which could interact with the energy transition.
The modelling performed examined different pathways for achieving a range of emissions reduction
targets, from 80% to net zero. The scenarios focusing on one technology or aspect are not cost-effective in
achieving more than 80% reduction in emissions, and as such, to achieve a more ambitious target,
technologies must be combined. We need to make simultaneous use of all options and test what works and
what does not. Lifestyle and consumer choices will also greatly influence and help diversify the
decarbonisation pathways. Open questions remain related to: whether we can renovate buildings at the
rate required to sufficiently improve energy efficiency, technology needed for zero emissions production,
supply of finance and labour, if electricity supply can meet demand, CCS, agriculture and others.
Pedro Crespo del Granado from NTNU followed with the presentation SET-Nav pathways towards
decentralisation – decentralised vs centralised, entrenchment vs cooperation, which introduced the
pathways, and explained how they were developed and defined. A pathway is a vison of certain narratives
and storylines that might happen based on ideas about future. They are projections, not forecasts. To
develop them, they had debated how to translate the narratives to the sectors. They started with global
perspectives, then focused on demand, infrastructure & supply and finally the macro economy. Ensuring
that the same assumptions were applied and thus that the models could be aligned had been key. The
4
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pathways were developed along two axes, between cooperation and entrenchment and between
decentralisation and path dependency, as can be seen in Figure 2 below. Overall, and across the pathways,
a key finding was that strong measures are required to achieve 95% emissions reduction and an effective
energy transition. Wind energy will be important, as will a strengthened transmission grid. Whether
technologies will be available and what CO2 prices are needed, however, depend on the pathways. The
challenge of achieving a strong decarbonisation outcome was most difficult in the National Champions
pathway.

Figure 2: SET-Nav Pathways

Yeong-Jae Kim from University of East Anglia provided the final presentation of the session on innovation,
entitled Into an uncertain future for energy innovation: ensuring balance, consistency and alignment in the
EU’s SET Plan. The objective of the analysis had been to analyse the energy innovation portfolio and system,
collect indicators and data, and construct measures and proxies. The historical relationships between
innovation inputs, policy, and outputs were analysed, and the importance of policy characteristics tested.
Three normative criteria were used: balance to diversify technology risk, consistency to coordinate efforts,
and alignment to deliver on goals. In the analysis it was found more balance for innovation activities for
which policymakers have more direct control and less balance in innovation activities for which
policymakers have less direct control. The SET Plan portfolio is broadly consistent in terms of innovation
activities working in concert in each of the six technology fields, spanning both early stage and late stage
innovation activities. Late stage innovation processes are broadly aligned with learning and market share
as targeted innovation outcomes. A diverse mix of policy instruments stimulate collaborative innovation
activity measured by co-inventions between different EU countries in decentralised pathway. An
implication for the future SET Plan is therefore to continue emphasising an adaptive policy and a strong
collaborative approach by engaging industry, small and medium-sized enterprises, research institutes,
policymakers, and other innovation actors in between-country activities.
The following discussion between the presenters and the audience was moderated by Christian Egenhofer
from CEPS. The initial discussion focused on the modelling work, including on linking different models, with
Kostis Sakellaris highlighting the need for significant advancements in order to be able to move from a soft
link to a hard link approach. He also appreciated the project focus on pathways, as it incorporates different
5
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behavioural aspects, which will affect what technologies are diffused, and the sector specific case studies.
Gustav Resch clarified that they had not had time to close the loop back from macro modelling to demand.
Yeong-Jae Kim explained that the innovation results were complementary to the rest of the pathway
modelling, seeing if the relationships still hold in the different pathways. He also highlighted on the topic of
contributing to policy discussions, that the language used in different sectors, academic research and
policymaking as an example, can create confusion between stakeholders. Christian Egenhofer noted that
the event, as well as policy briefs, also aimed to bring the modelling work closer to policy-relevant
discussions.
Philippe Tulkens from DG RTD raised questions on whether the accompanying policy brief could have gone
further and give clearer policy recommendations. The research community has an important role in
providing clear results and formulate recommendations to policy-makers. Furthermore, he asked whether
the project had been in touch with those responsible for the SET-Plan implementation at national level.
Pedro Crespo del Granado informed that the presentations and final report will be more extensive and
detailed, perhaps more provocative. Gustav Resch responded that they were working on the final results
and policy messages from the project, and would take this into account. Stakeholder engagement had been
ensured across Europe through various events, including SET-Plan representatives at national level.
Christian Egenhofer highlighted that specific national and regional interests do not always work in the same
space as modelling work, and invited DG RTD to provide further guidance and assistance to the research
community. Responding, Philippe Tulkens further stressed that a permanent dialogue between the
modelling community and policymakers is important to improve mutual understanding. He highlighted the
importance of having a modelling platform open to presenting all modelling results and helping in
comparing the respective results. Ruud Egging supported the call for openness in data and modelling, and
also stressed that the perspective for investments is different for companies and policymakers. The latter
should have implemented an ETS floor price and a CO2 price. Other questions related to specific or new
technologies, such as solar heat and geothermal, and how they can be taken into account in modelling.

Figure 3: Session 1 – Innovation in energy
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3.2 Session 2: Demand trends
The second session on demand trends focused on what could be learnt about energy demand changes from
the modelling exercises of the project. The presentations were followed by questions and answers, and a
general discussion with two discussants and the audience.
The first presentation Energy demand in buildings, industry and transport – what happens to natural gas
and electricity in a low-carbon Europe? by Michael Hartner from TU Wien highlighted expected changes in
final energy demand. In all pathways, final energy demand is expected to drop 20-25%, while final electricity
demand to increase by up to 50%. Final energy demand for heating and cooling in buildings can decrease
28-38%, however, the demand for cooling is expected to increase by as much as three times current levels.
The main renewable sources supplying this demand would be biomass, heat pumps and solar thermal. In
the Directed Vision pathway, increased energy efficiency through renovations and an increase in district
heating play a major role. Natural gas remains an option until banned, and only then investments into other
technologies such as heat pumps and solar thermal pick up. A scenario with 95% emissions reductions
would be attainable through full decarbonisation of the electricity and district heating systems. If there is a
desire to reach sectoral targets, dedicated renewables mandates or bans on fossil fuels become important.
Questions asked after the presentation inquired whether green gas had been modelled. This had not been
the case due to the highly uncertain impacts on electricity demand that green gas would entail. Another
point that was raised concerned the necessity to increase energy efficiency through renovations, as soon
as heat pumps are installed.
Stephanie Heitel from Fraunhofer ISI followed with a presentation on Decarbonising demand in the
transport sector. Achieving a 65% emissions reduction target for the transport sector would require mixed
strategies, including modal shifts, changing vehicles, and the type of fuels used. For aviation and maritime
transport, biofuels and synthetic fuels could be feasible. In the case of heavy-duty vehicles, fuel cells could
play a role, but for regular cars, EVs would be better suited. Final energy demand would drop across all
pathways due to stricter efficiency standards in all vehicles. Biofuel demand, however, would be 2-4 times
larger. The modal shift could e.g. be encouraged by: financial disincentives, better infrastructure for
alternative modes, improved accessibility of multi-modal transport, and regulatory measures such as lane
blocking or lower speed limits. To increase the share of low-emissions vehicles and fuels, stricter standards
and bans should be considered. Additionally, “mobility as a service” emerged as an option in the models.
The Directed Vision pathway included extra focus on supporting alternative fuels and investments in
infrastructure. In the Localisation scenario, biomass would be seen as a local resource, while in the National
Champions scenario the use of biomass increased even more. Passenger kilometres would decrease in all
scenarios, but for freight transport this would be more modest. Achieving the emissions reduction target
would require dedicated policy attention for each of the strategies of modal shift, alternative fuels,
infrastructure, and new vehicle development. Finally, even a 65% reduction target requires immediate
policy action.
The final presentation of the session, Decarbonising industry: extending the scope of mitigation options,
was made by Andrea Herbst from Fraunhofer ISI, who presented the industry modelling analysis. This
included 11 industrial sub sectors, 70 products, and 200 technologies. For the pathways, Directed Vision
and National Champions were combined, as was Diversification and Localisation. In the first scenario,
incremental energy efficiency measures, biomass, Power-to-heat, CCS and circular economy play an
important role. In the second scenario, radical process innovation (beyond TRL 5) is a main driver, and
biomass, power-to-heat, power-to-gas, hydrogen and material substitution play key roles. Some
7
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breakthrough technologies are assumed to be available, including carbon nanofibers, new cements, or
hydrogen-based steelmaking. The first scenario reaches higher emissions reductions of 87%, primarily
because of CCS, demanding 292 Mtonne storage in 2050, while the second scenario sees a higher drop in
energy demand (27% versus 16%). The residual emissions come from process emissions as well as natural
gas use. Electricity demand in industry would increase due to processes switching towards electrification as
well as the use of hydrogen as a feedstock in the chemicals industry. To deliver this hydrogen through
electrolysis, a large volume of renewable electricity would be needed, amounting up to a 107% increase.
More than 80% emissions reduction in industry would be possible without CCS, but it requires all of the
following: vast quantities of low-carbon electricity, new energy carriers, circular economy, and demand
reduction. In terms of policy, carbon pricing, renewable energy and energy efficiency mandates, public
procurement, R&D support, CO2 taxation for non-ETS industry, material efficiency, and circular economy
policies would all be required.
In the following discussion, moderated by Christian von Hirschhausen from DIW Berlin, Philippe Tulkens
from DG RTD queried on whether the results presented at EU level account for national/regional differences
across the EU and whether the policy recommendations are valid for all regions in Europe. The latter was
the case due to the use of national databases in the modelling. He was also interested when the cost curves
of renovation versus low-carbon energy use would cross. On transport, demand measures were included
to some degree, including car sharing, but not measures such as reduced parking spaces. CCU was excluded
due to uncertainties about long-term emissions of CO2 molecules.
Aleksandar Kovacevic from the Oxford Institute for Energy Studies also provided comments. He focused on
the risks of integrating new technologies due to the risks of interdependency, such as with renewables and
digital energy management. Increasing cooling demand, which also means that energy recycling
opportunities will become more important and heat demand for domestic hot water may not increase.
While final material and energy demand may drop with higher costs, this can also have implications for
competitiveness of industry and services. He reminded on shortcomings in (venture and other) capital
markets in EU countries that are not delivering support for radical innovation in the energy sphere. As
developing breakthrough technology is a commercial property, the fact that we know so much about some
low-carbon industrial technologies could indicate obsolescence risks. Finally, he highlighted geopolitical
challenges, such as natural gas supply from the Russian Federation and EU domestic sources becoming less
flexible, unused hydro potential in the Balkans, and LNG flexibility not being used to the extent possible.
Other comments from the audience included the observation that inland waterways should be used more.
Analysis should also account for how companies operate internally: i.e. what incentives and practices they
face. Opportunity costs are often ignored: e.g. what happens if a technical standard in district heating is
increased. Cost assumptions are also highly uncertain due to the implicit scale-up that has to be assumed.
There can be a lack of knowledge on learning rates. With extreme pathways, modelling costs becomes
harder.
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Figure 4: Session 2 – Demand trends

3.3 Session 3: Infrastructure and supply
In this session, SET-Nav researchers presented the project results focused on infrastructure and supply,
followed by a discussion.
Frank Sensfuss from Fraunhofer ISI presented results for electricity and power supply during his
presentation on Will electrification save the day? Challenges for deep decarbonisation. He noted that deep
decarbonisation, while possible, also is a challenge for the power sector. To supply the dramatic increase in
electricity demand seen in some of the pathways, renewable electricity and a strengthened electricity grid
will be needed. Across the pathways, renewable electricity, especially generated by wind plays a key role.
Heat pumps also supply much of the heat needed in the pathways. In general, a stable electricity and heat
grid system with 96% decarbonisation is possible in the pathways, but requires CO2 prices well above 100
EUR. Moreover, while a strengthened grid and competitive market environment is important, public
acceptance for the infrastructure associated with different choices must also be considered.
Andrés Ramos from Comillas followed with his presentation on A new super-grid to support the energy
transition?, which emphasised that grids are the backbone of the power system. Capacity is key: new
capacity to relieve current congestion, transmission capacity to integrate large-scale renewable energy
projects, and increased connection capacity across borders. Within all pathways, investment in the grid
increases with time, and significant investments in the transmission network will be needed. The highest
costs were found in the Diversification pathway. Interconnections between central Europe and the rest of
the continent will need to be increased in all pathways, especially for increased transfer capacity between
France and Spain. Policies aimed at increasing renewable energy system penetration or the development
of storage should be complemented by network developments.
9
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Ruud Egging from NTNU followed, presenting The role of gas in the energy transition on behalf of Peter
Kotek from REKK. The presentation focused on the impacts on infrastructure utilization and consequences
for operators of a significant decline in gas demand in the pathways, especially in the Diversification and
Localisation pathways. These two pathways also lead to a noteworthy decrease in import dependency. The
decline in demand applies to all sectors but the transport sector, which may see significant increases in
demand. The operational income of Transmission System Operators decreases drastically across pathways,
and pipeline, regasification and storage infrastructure utilisation decreases. None of the analysed gas PCIs
has a positive contribution to social welfare in the pathways. New investments in gas infrastructure is not
supported by the project results. In line with declining demand, consumer expenditure for gas also declines
significantly in all pathways. In fact, increased competition between Russian and Norwegian gas might mean
lower relative prices for European consumers.
Franziska Holz and Christian von Hirschhausen from DIW Berlin explained The role of CCS and nuclear
power in the fourth presentation of the session. During the first half, Franziska Holz explained that CCS can
only be envisaged under certain circumstances and their realisation is uncertain. Large scale CCS requires
the deployment of a CO2 pipeline network, which can benefit from economies of scale if jointly used for
CO2 emissions from the power sector and industry. Strong and optimistic cost and carbon capture rate
assumptions had to be made when modelling in order for it to make sense to include CCS. However, large
uncertainties are tied to these assumptions. Christian von Hirschhausen followed by explaining the paradox
of nuclear generation staying stable, even if building new power plants is not economical. Expansion of
nuclear reactors has never been done for economic reasons in any of the 674 cases analysed. As such,
market based expansion of nuclear power is not to be expected. Furthermore, in most estimations about
nuclear investments that are made, the costs associated to nuclear plants do not count for the significant
decommissioning cost.
Arnaud Fougeyrollas from SEURECO provided the final presentation of the session, on Τhe macroeconomic
impacts of the SET-Nav pathways. The main drivers of the economy in each sector are investments, final
consumption and external trade. GDP is positively affected by the transport and supply sectors, where
decreasing imports of fossil fuels in the former and investments in the latter drive up GDP. The National
Champions pathway was used as a reference scenario in the analysis. Compared to this, the Directed Vision
pathway had the largest positive impact on GDP, which increased by around 1% and was driven by
investments, final household consumption and a decrease in fuel imports. The highest positive contribution
on employment was also seen in this pathway.

Following the presentations, Milan Elkerbout from CEPS, moderated the following discussion:
Responding to the presented results on nuclear, Alexandre Ferrafiat from FORATOM argued that nuclear
can contribute to decarbonising the power production, and that the technology is becoming more
competitive. He also underlined that historically, cost has not been the only driver of investments in nuclear.
Christian von Hirschhausen responded by highlighting that nuclear investments are not economical, but
that this does not have to be a contradiction, as uneconomical investments still happen. Tim Karlsson from
IPHE focused on the role of hydrogen, and potential resistance from established stakeholders towards a
phase out of natural gas and repurposing grids.

10
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3.4 Wrap up and closing remarks
At the end of the conference, Gustav Resch from TU Wien, the project coordinator, wrapped up the day by
offering some closing remarks, summary and conclusions from the work completed over the duration of
the project. All results will be available on the project website during April 2019.
One of the lessons is that strong policy into action will be required to phase out the technologies that will
not be needed in a decarbonised future. At the same time, we need to make the alternatives to fossil energy
sources more attractive. The power sector must get rid of fossil fuels, the transport must get rid of
combustion, while industry requires more solutions that are not yet here.

11
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