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Styremgte i CREE - Oslo Centre for Research on Environmentally friendly Energy
Det innkalles med dette til styremgate
24. januar 2017, kl. 13.15-15.00

i Forskningsparken, rom Terra, Gaustadalléen 21, 0349 Oslo.

**k*k

Sak S-17/1  Godkjenning av innkalling og saksliste
Sak S-17/2  Godkjenning av referat fra forrige mate (ett vedlegg)
Sak S-17/3  Informasjonsaker
-Site Visit
-Nytt styremedlem
-Nye prosjekter
Sak S-17/4  Arbeidsplan og budsjett for 2017 (tre vedlegg)
Forslag til vedtak:
Arbeidsplan og budsjett for 2017 godkjennes med de justeringene som fremkom pa
matet.

Sak S-17/5 Eventuelt



Mgtereferat — styremgte for CREE S-1V.16
Referat fra styremgtet i CREE - Oslo Centre for Research on Environmentally friendly Energy, KI.
13.15-15.00, 14. november 2016, mgterom Terra, Forskningsparken, Gaustadalleen 21, 0349 Oslo

Styrets medlemmer som var til stede
Lars Bergman
Taran Feehn
Jon Vislie, vara for Karine Nyborg
Sverre A. C. Kittelsen
Stale Aakenes
Ellen Skaansar
Kenneth Birkeli
Kjell Steinar Berger

Fra administrasjonen
Rolf Golombek
Jorg Gjestvang

Observatgr fra Norges Forskningsrad
Hans Otto Haaland

Referenter:
Rolf Golombek og Jerg Gjestvang

Forfall:
Jan Braten.

Sak S-16/18 Godkjenning av innkalling og saksliste
Vedtak: Innkalling godkjennes
Kittelsen opplyste at Frischsenteret har utnevnt Golombek som permanent senterleder.
De andre CREE-partnerne er informert. Kittelsen har overtatt Oddbjgrn Raaums plass
i CREE styret.
Birkeli informerte om at han er blitt fast representanten i styret fra Miljadirektoratet.
Guro Bgrnes Ringelund vil veere hans vara.

Sak S-16/19 Godkjenning av referat fra forrige mgte
Vedlagt referat fra styremgtet 10. oktober 2016.

Vedtak: Referatet godkjennes



Sak S-16/20

Sak S-16/21

Lars Bergman

Jon Vislie

Stale Aakenes

Organisatoriske endringer

Golombek innledet til diskusjon om mulige endringer i organiseringen av
forskningsaktivitetene ved senteret. Golombek foreslo at det etableres noen flaggskip-
prosjekter — disse skal ha betydelig brukermedvirkning, flerfaglighet, internasjonal
deltakelse, samt utnytte komplementaer kompetanse blant forskerne. Lederne av
flaggskipene skal ha faglig og organisatorisk ansvar for planlegging og drift.
Etablering av denne type flaggskip kan svare pa en betydelig del av kritikken fra det
internasjonale panelet som evaluerte CREE varen 2015.

Vedtak: Styret stgtter administrasjonens arbeid med 4 etablere flaggskip-prosjekt.

Eventuelt
Det blir styreseminar om organiseringen av CREEs forskningsaktiviteter mandag
19.12.2016, fra kl. 10.00.

Neste ordinare styremgte er mandag 23. januar 2017, kl. 13.15-15.00.

Taran Faehn

Sverre A. C. Kittelsen

Ellen Skaansar

Kenneth Birkeli Kjell Steinar Berger



Til sak S-17/4

CREE arbeidsplan og budsjett for 2017

Arbeidsplanen omfatter dels prosjekter som ble igangsatt i 2016 eller tidligere og som ikke
var sluttfert ved utgangen av 2016 (ca. 40 prosjekter). Disse spriker mye mht. bade hvor langt
de har kommet og hvor stor andel av manedsverkene som har veert finansiert av CREE;
mange prosjekter har hatt liten eller ingen CREE-finansiering. Videre omfatter arbeidsplanen
fire store prosjekter med finansiering fra Forskningsradet som CREE-miljget fikk tildelt i
desember 2016. Endelig blir det igangsatt flere prosjekter som avspeiler gnsker fra brukerne.
Disse har blitt identifisert gjennom en rekke mater mellom sentrale CREE-forskere og

brukerne (i november/desember og i januar), samt det utvidede styreseminaret i desember.

Arbeidsplanen er na strukturert etter flaggskip, ikke etter arbeidspakker. Det lanseres fire
flaggskip som hver adresserer et viktig tema knyttet til miljgvennlig energi: Radikale
utslippsreduksjoner i ETS-sektorene, miljgvennlig transport, granne reguleringer og bruk av

smarte teknologier, samt scenarioer mot lavutslippssamfunnet.

Det er lagt opp til betydelig brukermedvirkning pa flere av prosjektene. Videre er omfanget av
flerfaglige aktiviteter gkt gjennom hgyere budsjettrammer til vare tre underleverandgrer;
SUM (antropologer), IFE (teknologi) og Juridisk fakultet, UiO. Budsjettet avspeiler ogsa den
nye (foreslatte) strategien for internasjonalt samarbeid: Hvert flaggskip skal ha samarbeid

med minst én utenlandsk forsker (De fleste flaggskipene kommer til 2 ha samarbeid med flere
utenlandske forskere). | budsjettet fremkommer denne endringen som en gkning i posten

«Eksterne Il-ere».

Det er videre lagt opp til en svak gkning i rammen for forskning utfgrt ved SSB og
Frischsenteret (ca. 200.000 sammenliknet med 2012-2015). For forskere som er fast ansatt
ved @I er omfanget av Il-er stillinger ved Frischsenteret gkt med ca. 25 prosent. Noen er
finansiert med CREE-midler, mens gvrige er finansiert med andre Forskningsrad-prosjekter.

| perioden 2011-16 tok fem CREE-forskere doktorgraden, og én forsker var post.doc ved @lI.
Videre er én CREE-forsker i sluttfasen av sin doktorgrad. Det er ikke lagt opp til & igangsette
en ny doktorgrad med CREE-finansering (En PhD koster 3,1 millioner kroner). Etter forslag
fra Forskningsradet har CREE-ledelsen tatt opp med brukerne om de har ansatte som kan
veaere aktuelle for en naerings PhD eller en offentlig sektor PhD. | budsjettet er det imidlertid

lagt inn finansiering av en fem manedsverk for en PhD student ved @I slik at vedkommende



far fire ar ved @1, inkludert sitt pliktarbeid. En naermere redegjerelse for hva CREE kan bidra

med til forskerutdanning vil bli gitt pa styremgatet.

Styret ma ta stilling til fordeling av midler mellom i) fast ansatte forskere ved de tre
basisinstitusjonene, ii) utenlandske forskere (eksterne Il-ere), iii) underleverandgrene
(representerer flerfaglighet), og iv) forskerutdanning. Det er CREE-lederens klare anbefaling
at de foreslatte nivaene til eksterne Il-ere og underleverandgrene blir i hovedsak fulgt. Videre
frarader CREE-lederen at senteret finansierer en ny PhD eller en ny post.doc. Etter CREE-
lederens oppfatning er det fremlagte budsjettet et godt utgangspunkt for a fglge opp kritikken

som ble fremsatt av det internasjonale evalueringspanelet varen 2015.



Til sak S-17/4

CREE WORK PLAN 2017

Introduction and overview

In November 2016, CREE obtained funding for three additional years. Based on the
recommendations of an international assessment group from 2015, CREE is making a number of
changes to further improve the center’s effectiveness in the remaining funding period:

e Restructuring the leadership group: Dr. Rolf Golombek will be the CREE Director in the
2017-19 period. All user partners have been offered to become members of the CREE
board.

e Increasing user involvement through seven distinct user-oriented activities ranging from
improved communication efforts (newsletter and synthesis reports) to more direct
engagement with user interests (CREE hot-line and dialogue seminars on subjects
suggested by users)

e Organizing the center research thematically in four Flagships, each focusing on a key
issue relating to environmentally friendly energy:

0 Radical emissions reductions in ETS sectors (Leaders: Professor Nils-Henrik von
der Fehr, University of Oslo, and Dr. Snorre Kverndokk, Frisch Centre)

0 Environmentally friendly transport (Leader: Dr. Mads Greaker, Statistics
Norway)

0 Green innovations and smart energy users (Leader: Dr. Bente Halvorsen,
Statistics Norway)

0 Towards the low-emission society (Leader: Senior Researcher Taran Feehn,
Statistics Norway).



e Ensure that each flagship effort involves plans and activities to

0 Deepen user involvement through concrete activities involving specific Centre
users

0 Make research more multi-disciplinary by drawing on CREE sub-contractors and
participants:

= Centre for Development and the Environment at the University of Oslo
(SUM - anthropology)

= Faculty of law at the University of Oslo (law)

= |Institute for Energy Technology (IFE - technology)

= SINTEF Building and Infrastructure (SINTEF Byggforsk — architecture and
engineering)

0 Strengthen international cooperation by requiring that each flagship effort
involves international experts

0 Continue research education activities. For the period 2011-2016, five doctor
dissertations were defended by researchers associated with CREE (three of these
were women), and one researcher finished his post doc. For 2017, CREE has one
(female) PhD student. Other educational activities will be to offer four CREE
Master Scholarship: each student will obtain a CREE supervisor and will be
offered office space among the research partners.

0 Gender awareness. Two of the five flagship leaders are women. The CREE
project portfolio covers seven large research projects funded by the Research
Council of Norway. Among the seven project leaders, three are women, including
one who recently obtained her PhD.

User-oriented activities

CREE is increasing its efforts to involve and respond to user interests. These efforts are
organized in seven distinct user-oriented activities:

Annual user seminar

Like previous years, CREE will, jointly with the FME-S center CICEP, organize a half-day
policy oriented seminar in the spring. The event is open to all interested parties in addition to the
user partners of CREE and CICEP.

CREE dialogue seminar
In recent years, the dialogue seminar has provided users with an arena where they can present
views, perspectives and ideas relevant to their own concerns in order to receive comments and
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engage in discussion with CREE researchers, who can draw on the general research literature as
well as their own expertise. In the future, we will also organize dialogue seminars on topics of
particular interest to our user partners, communicating and synthesizing up-to-date analysis and
research. This may involve questions such as i) which social discount rate should be used in cost-
benefit analyses? ii) how should CO2 emission reductions be assessed? and iii) what policy
instruments would be effective in spurring environmentally friendly research, development and
diffusion? We plan to organize one or two dialogue seminars each year.

CREE synthesis reports

These reports may be overview articles on policy issues related to environmentally friendly
energy, or discussion of methodological topics. In particular, a syntheses report can be the output
from a CREE dialogue seminar, potentially with contributions also from CREE user partners.

CREE news letter

We plan four to six issues per year of the CREE newsletter. Previous, we had separate news
letters about CREE events, and separate mails on newly released CREE working papers. These
will now be merged and extended with information on CREE in the media, and they will appear
more frequently.

CREE hot line

We will launch a pilot project — CREE hot line. This refers to informal meetings, organized at
short notice when requested by the center user partners, where CREE researchers participate to
contribute on topics of interest to the user partner, for example, how to analyze a specific policy
question.

CREE web pages

The CREE web pages will be updated and extended in order to reflect the reorganization of
CREE projects into flagships (rather than work packages). They will also offer more information
and facilitate information gathering.

CREE research workshop

CREE will continue to organize an annual two-day research workshop with international
participation (by invitation only). Because our user partners are also invited, we will consider to
include a policy-oriented session as part of the program.




Flagships

The Centre research activities will be organized within four thematically specified Flagships to
strengthen the thematic unity and focus of the CREE center. Each Flagship will also have
specific activities and tasks related to making research more cross-disciplinary, more responsive
to user needs, and with a stronger international component.

Flagship I: Radical emissions reductions in ETS sectors

The ETS sectors (the sectors covered by the EU Emissions Trading system) are mainly heavy
energy-using installations such as power stations, oil and gas platforms, and industrial plants.
These cover about 45% of EU’s greenhouse gas emissions. Non-EU members like Iceland,
Lichtenstein and Norway are also part of the trading system.

ETS puts a limit on total emissions in these sectors, but individual participants can trade permits
between themselves. In addition, these sectors also face other regulations, both from the EU and
their domestic governments (e.g., carbon taxes), that provide further incentives to reduce
emissions.

In this flagship, we consider emissions reductions in the ETS sectors. We concentrate our
research on the power market, but we will also study other sectors. We aim to study and
understand the driving forces behind the regulations and the choice of regulatory instruments in
these sectors. Further, how they impact the Norwegian energy system and energy production,
including investments in technologies and transmissions. We also study how regulations can be
designed to ensure first-best or second-best investment decisions. Finally, we will study
environmental costs of investments in the energy system.

Flagship themes
1.1 Intermittency, Flexibility and Security of Supply — How can we accommodate
rapidly increasing shares of intermittent energy sources (solar, wind) in the power mix?
More intermittent electricity will require enhanced flexibility in other parts of the power
market to ensure overall balance at all times: Where will this flexibility come from? Will
the market provide sufficient incentives for flexibility or are special measures required?
Are current regulations conducive to flexibility, or is there a need for reform?

1.2 Transmission and Integration — Intermittent power generation will vary by time
and place (e.g., wind, sun, weather), and will frequently be produced in areas that
currently have limited transmission capacity. This will require more transmission
capacity. Weather stochasticity may be reduced by increasing the capacity of
interconnectors (such as the one between the Nordic countries and the rest of Europe).



Also, more efficient use of existing transmission capacity is warranted. How can new
transmission resources be mobilized? Are transmission system operators (TSOs) and
regulators able and willing to facilitate development of transmission networks, in
particular where cooperation across jurisdictions is required? Do current market
conditions, in particular transmission tariffs, encourage efficient use of transmission
networks, or are reforms required?

1.3 Distributed Electricity and Storage — New technology — including renewable
generation, batteries and information and communication technology — is rapidly
changing the role, not only of distribution networks, but also of distribution system
operators (DSOs). Are there barriers to the rolling out of new technologies? Do
(distribution) tariffs and electricity prices encourage the adoption and efficient use of
new technologies? What should be the role of DSOs, in particular in relation to other,
new market players, such as suppliers of technology, service provides and middlemen
(aggregators)? Does the current regulatory regime support efficient development of
distributed electricity and storage?

1.4 Regulatory Instruments and Impacts — Reductions of emissions in the ETS
sectors may be achieved with different instruments, including emissions quotas and
taxes, quality standards, subsidies to green energy sources and an outright ban on the
use of certain resources. What is the experience with the various instruments? Are they
equally efficient? To what extent should the choice of instrument depend on the
underlying characteristics of regulated sectors? What motivates the different regulatory
choices that governments make, across countries, sectors and types of emissions? Are
there conflicts between stimulating renewable production and the local environment?

1.5 CCS — Carbon capture and storage may be necessary to contain global warming
below 1.5 or 2 degrees, as is the current political ambition. Adoption of CCS technology
in the power sector, however, has by far been behind predictions. Why has the
technology not been implemented, and which policy instruments are available to raise
adoption of this technology? What is the economic value of CCS-effort with regard to
learning effects, CO, reductions and the option of storage? What are the market
imperfections in the three markets (capture, transport, storage) and what policies
would target these imperfections? Can CCS be economically profitable without
government support? What will the consequences for Norwegian industry (including oil
and gas) be with and without CCS, given that we aim for the two-degree target?



Multi-disciplinary activities
¢ Close collaboration with engineers from Institute for Energy Technology (IFE) on 1.1 and
1.4, as well as the new projects Security of supply and Windland (see below).

e Close collaboration with lawyers from Faculty of Law (UiO) on 1.1 as well on Security of
supply and Windland (see below).

e Close collaboration with natural scientists from Norwegian Institute for Nature Research
(NINA) on the project Windland (see below).

International collaboration

Professor Fridrik Baldursson, Reykjavik University. Professor Claude Crampes, University of
Toulouse

Large research projects
CREE has two research projects with funding by the Research Council of Norway that address
topics under this flagship:

Security of Supply, funded by ENERGIX and lead by the Frisch center. Scientific partners:
Frisch Centre, Statistics Norway, University of Oslo (Department of economics, Faculty of law)
and Institute of Energy Technology (IFE). This project started in 2016, and relates to flagship
themes 1.1 and 1.3.

Windland: Spatial assessment of environment-economy trade-offs to reduce wind power
conflicts, funded by ENERGIX and led by SSB. Scientific partners: Institute for Energy
Technology (IFE); Norwegian University of Life Sciences, NMBU; Norwegian Institute for
Nature Research (NINA), Vista Analyse; Faculty of Law, University of Oslo (UiO). This project
relates to 1.4.

User involvement
e Gassnova will work closely with CREE researchers on I.5.
o NVE, Statkraft, Statnett and OED will be involved in I.1-1.4 through meetings,
consultations and seminars.

Planned work for 2017

Table 111.1 summarizes the planned work on flagship | for 2017, describing main research
questions and collaborations between institutions. Some of the projects will be started in 2017
(“new projects™), the remaining were launched earlier. For more information, consult the 2017
CREE project directory (http://www.cree.uio.no/docs/Project directory 2017.pdf).




Table 1.1 Research questions in ongoing and new projects planned for 2017. Project
number refers to the 2017 CREE project directory. Institution summarizes all
collaborating units.

Projects Project [ Institution
number

I.1. Intermittency, flexibility and security of supply

- Effects of reduced nuclear capacity in Europe 35 | Frisch/SSB/NMBU

- Flexibility in electricity markets 41 | Bl/Frisch

- Security of supply in a green power market 42 | Frisch/ IFE/ SSB/ @I/

UiO law
- Legal challenges and opportunities of capacity mechanisms New | UiO Law
- Market Time Unit New | @I
1.2. Transmission and integration

- Regionalizing Norway in the numerical model LIBEMOD 9| SSB/Frisch

- Aggregation of a hydroelectric multiplant, multireservoir 38 | BI/Frisch
system

- Integration of, and competition between, regional electricity 39| @l
markets

- Pricing of electricity by geographical area 40| QI

- Cooperation and regulation for building electric NEW | @1/Toulouse
interconnectors

1.3. Distributed electricity and storage

- The battery revolution NEW | SSB/Frisch/IFE
- Security of supply in a green power market 42 | Frisch/IFE/SSB/@I1/UiO
Law
1.4. Regulatory instruments
- Systems for refunding emissions fees 241 SSB/UiO/Gothenburg
- Effects of the EU ETS on power plants 18 [ SSB/NMBU
- Green certificates and competition in electricity markets 34 [ @1/Agora Energiewende
- The European electricity market towards 2050 NEW | SSB/Frisch
- WINDLAND NEW [ SSB /IFE/ NMBU/ NINA/
UiO Law/ Vista Analyse
1.5.CCS
- Valuing the benefits of CCS NEW [ Frisch

Some of the projects above will be relevant for other flagships as well. Some examples are

model development on LIBEMOD (project 9) that will be useful in flagship Il, and the new
projects “The European electricity market towards 2050” and “The battery revolution” that
overlap with projects under flagship 1V.
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Flagship II: Environmentally friendly transport

Norway has committed to a 40% reduction of greenhouse gas emissions from the non-ETS
sectors by 2030. Transport makes up a major share of Norwegian emissions in the non-ETS.
Although there will be flexibility available for the non-ETS sector across the EU members, the
Norwegian Parliament has announced that they aim for radical domestic emission cuts in
transport.

Norwegian transport can be divided into sea, air, rail and road. Road can further be divided into
private, light duty and heavy duty vehicles. The sustainability of transport can be improved by i)
reducing the total amount of traveling, ii) modal shift, e.g. from road to rail, and iii) by
introducing new technologies (e.g., electric vehicles). For policy it is important to obtain the
right balance between the measures; taking into account that there may be market imperfections
when introducing new technologies.

Flagship themes

11.1 Electrification of private road transport. What is the most efficient way to increase the
share of plug-in hybrid electric vehicles (PHEV) and/or battery electric vehicles (BEV) in the
Norwegian car fleet? How have the different incentive mechanisms for PHEVs and BEVs like
free parking, free charging, and access to bus lanes, worked with respect to increase the PHEV
and BEV market shares? What determines the right balance between PHEV/BEV usage and
public transport, and how can this mix be achieved? What are the potential costs of
incompatibility between charging systems?

11.2 Integrating transport with electricity markets. What kind of problems may arise in
electricity supply as the share of the car fleet requiring charging on the road increases towards
50%7? How can BEV owners be motivated and incentivized to provide back-up power capacity
when their car is not in use? How does the market share of BEVs affect the value of a smart
grid?

11.3 Over-coming barriers to more sustainable commercial transport. What types of
technological, behavioral and infrastructure barriers exist for low- or zero-emission technology
in commercial road transport? How can firms be motivated and incentivized to adopt zero- or
low-emission light and heavy duty vehicles? One proposal has been to create a CO2-fund to
finance low emission technology for light and heavy duty vehicles — what are the benefits and
drawbacks of such a solution? What is the potential for emission reductions in national sea
transport, including the fishing fleet? Is there a future role for hydrogen, and should the
government actively support its introduction?



11.4 Biofuels in road and air transport. What is the optimal policy mix of biofuels; should
storage of organic carbon receive subsidies, should those who burn organic carbon be taxed, and
should biofuels technologies for transport purposes be subsidized? Which of the politically
feasible second-best policies come closest to the first best? Is the proposal by the Norwegian
Parliament to increase the blending of biofuels in gasoline and diesel to 20 percent by 2020 a
good idea? To what extent should Norwegian consumption of biofuels be covered by Norwegian
forestry resources?

Multidisciplinary content

For I1.1 and 11.2, we already have close cooperation with T@I, and the research will encompass
many disciplines, for example, political science and engineering. In I11.3 we will engage with
technological experts, for example at IFE, in order to understand the technological options for
commercial road and sea transport. Our aim is to write a common paper on the design of a CO2
fund for transport. In 11.3 we aim to cooperate with Norwegian Centre for Sustainable Bio-
based Fuels and Energy at NMBU, which is a new FME. Our intention is to write a common
policy paper discussing the target of increasing the blending mandate to 20% by 2020.

International collaboration

We will cooperate with Professor Stef Proost at Leuven University on 11.1 and 11.2, with
Professor Thomas Sterner, University of Gothenburg, on 11.3, and with Professor Olli Tavonen,
Helsinki University, on I111.3. All are international experts.

Related large projects

Electrification of transport: Challenges, mechanisms and solutions - ELECTRANS (KPN
funded by the Norwegian Research Council under the ENERGIX program, with participation
form Statistics Norway, Frisch Centre and Institute of Transport Economics)

The overall objective of ELECTRANS is to provide new knowledge about the challenges and
opportunities in electrifying the private car fleet in Norway. The point of departure is that by
2030, at least 50% of the private car fleet will be electric. The project is a part of the research in
both 11.1 and 11.2.

Driving towards the low-emission society (Funded by the Norwegian Research Council under
the ENERGIX program, with participation from Frisch Centre and Institute of Transport
Economics)

The primary aim of the project is to obtain accurate and reliable knowledge on the effects of
existing and potential future policies to support the transition to zero- and low-emission
automobiles in Norway. The project is a part of 11.1.



User involvement

Statkraft, Ringerikskraft, Meschkraft and Veidirektoratet are already involved in 11.1 through
ELECTRANS. We will also seek to involve Statnett and NVE. The plan is to engage The
Norwegian Environment Agency and the Municipality of Oslo in I1.2. For 111.3 we will among
others engage Statkraft.

Table I1.1 Research questions in ongoing and new projects planned for 2017. Project
number refers to the 2017 CREE project directory. Institution summarizes all
collaborating units.

Projects Project | Institution
number

11.1 Electrification of private road transport

- ELECTRANS - The role of compatibility of charging 50|SSB
systems

- ELECTRANS - Balancing PHEV and BEV usage with 50| SSB/Leuven/T@I
public transport

- Driving towards the low-emission society - New | Frisch/T@I

Establishing a dataset with all BEV owners

11.2 Integrating transport in the electricity market

- Integrating electric road transport with electricity New | Frisch/SSB/T@I
supply

- ELECTRANS - Using electric vehicles as back-up 50(SSB
power

11.3 Over-coming barriers to more sustainable
commercial transport

- Reducing CO2 emissions from the fishing fleet New [ SSB

- The design of a CO2 fund for transport in Norway New | CREE Master thesis
11.4 Biofuels in road and air transport

- Cost benefit analysis of a 20% biofuels blending New | CREE Master thesis

mandate in Norway
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Flagship III: Green innovations and utilization of smart technologies

Achieving ambitious environmental and climate goals requires broad adoption of
environmentally friendly and energy efficient technologies in homes and businesses. This
flagship aims to increase our understanding of how policies can motivate and incentivize
research, development and diffusion of both low-emissions technologies and technologies
aiming at lowering energy consumption. What impact will economic factors, habits and norms
have on development and utilization of new technologies? How do firms and consumers use and
respond to new technologies? To what extent does adoption of the new technologies actually
reduce energy demand? A variety of analytical and empirical approaches that draw on economic
theory and other social sciences will be applied.

Flagship themes

.1 Innovation and diffusion of green technologies — Are there reasons to support
the development of environmentally friendly technologies at higher levels than the
development of other technologies? How can we design efficient support schemes for
green R&D specifically? Is an innovation prize an efficient instrument to spur research
and development? Are CCS technologies best supported by subsidizing development of
technology or by subsidizing acquisition of technology? What are the effects of the
Norwegian R&D tax credit program on environmental patenting?

.2 Technical building standards and energy use - How do technical building
standards affect energy consumption? How does the design of the built environment
and energy saving devices influence user behavior? What are the greatest barriers for
not achieving the full energy savings potential?

.3 Increased energy efficiency in buildings - How do firms react to investment
subsidies aimed at increasing energy efficiency in existing commercial buildings?

.4 Utilization of smart technologies — To what extent will the load curve change
due to new, smart technology applications and time-dependent tariffs? How does the
utilization of new, smart technologies depend on characteristics like design, placement
within the home and habits?

.5 Energy security and option value — To what extent are households and
businesses concerned about energy security when choosing their energy technologies?
How are households and businesses affected by power grid failures? What is the option
value of having an alternative energy source for heating or being a prosumer?
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Multi-disciplinary activities
e Close collaboration with social anthropologists from Centre for Development and the
Environment (SUM), which is a CREE sub-contractor, on topics Il1.2, III.3, IIl.4 and III.5.
e Collaboration with architects and engineers from SINTEF Building and Infrastructure
(SINTEF Byggforsk) on topic lll.4. Planning new, joint projects related to Ill.1, 111.2, 111.4
and l11.5.

International collaboration

Professors Reyer Gerlagh and Sjak Smulders, Tilburg University and Tilburg Sustainability
Centre, on topic I11.1.

Large research projects
CREE has one research projects with funding from the Norwegian Research Council that
addresses topics under this flagship:

Security of Supply, funded by ENERGIX and lead by the Frisch center, is related to I11.4.
Scientific partners: Frisch Centre, Statistics Norway, University of Oslo (Department of
economics, Faculty of law) and Institute of Energy Technology (IFE).

User involvement

We plan to work closely with Statnett and NVE on two new projects related to topics 111.2 and
I11.5 that addresses topics of particular interest for our user-partners. We also plan to start
working on a joint new project with Riksrevisjonen at the end of 2017/beginning of 2018,
discussing policy tools aimed at increasing the energy efficiency in existing buildings (111.3).

Planned work for 2017

Table 111.1 summarizes the planned work on flagship I11 for 2017, describing main research
questions and collaborations between institutions. Some of the projects will be started in 2017
(“new projects”). For more information, consult the 2017 CREE project directory
(http://www.cree.uio.no/docs/Project directory 2017.pdf).
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Table 111.1 Research questions in ongoing and new projects planned for 2017. Project
number refers to the 2017 CREE project directory. Institution summarizes all
collaborating units.

Project Project [ Institution
number

I11.1 Innovation and diffusion of green technologies

- Strategic technology policy to support renewable 25 SSB/INMBU/RFF
energy technologies

- How should CCS technologies be supported? 26 | Frisch/SSB/NMBU

- Environmental innovation prizes 27 | Frisch/SSB/@I

- The impact of R&D tax credits on environmentally- 30| SSB

friendly technology development

I11.2 Technical building standards and energy use

- How do technical building standards (TEK) affect New | SSB/SUM/NVE
energy consumption in commercial buildings?

111.3 Increased energy efficiency in buildings

buildings

- How do firms react to investment subsidies aimed at New | SSB/SUM/
increasing energy efficiency in existing commercial Riksrevisjonen
buildings?

111.4 Utilization of smart technologies
- Frisch/SSB/IFE/

Security of supply 42 UiO Law
- Investments and utilization of energy efficient 48 SSB
household appliances
Household energy practices in low energy buildings 49 ;L;SSQ:L\IKTEF
111.5 Energy security and option value
- Willingness to pay for avoiding black outs exceeding New [ SSB/SUM/ Statnett/
24 hours NVE

Planned research applications

In 2017 we plan to write one application to the NRC for a major research project in collaboration
with anthropologist at SUM and architects and engineers at SINTEF. The main aim of this
application is to shed light on the interaction between residents and new smart technologies in
passive, low energy and active/plus houses. The project will contain research questions of
economic, anthropological, technical and architectural nature, and have several user partners.
The planed project relates to 111.1, 111.2, 111.4 and 111.5.
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Flagship IV: Towards the low-emission society

While the first three flagships focus on specific sectors and technologies, this flagship aims at
taking a comprehensive view by focusing on larger entities; nations, regions and the world.
Development and diffusion of environmentally friendly technologies are driven by the long-term
goal of becoming a low-emission society. The public good-characteristics of the environment
and the climate call for coordinated and over-arching policies across sectors and/or nations.
There is a need to understand the political, legal, economic, behavioural and technological
motivations and obstacles for alternative pathways.

Approaches in this flagship embrace theoretical and numerical models of technological,
behavioural and political responses to challenges in the energy-environment-climate nexus. It is
also pivotal to learn from experience by using empirical methods and experiments of behavioural
responses.

Flagship themes
IV.1: Greening the economy

- Transition of the economy from fossil-fuel based industries and petroleum dependency to
green energy and clean activities

- National, regional and global scenarios of technological, economic and environmental
development ( e.g. in the wake of Paris)

- The conflict between short-run abatement considerations and long-run transformation

- Time-inconsistency and commitment problems.

1V.2: Political feasible transformations

- The interaction of multiple political goals and policy instruments

- Political and distributional aspects of transformation (lobbyism, inter-generational burden
and inequality)

- Ethical, psychological and legal aspects of transformation — the impacts of alternative
behavioural responses.

IVV.3: National and international climate policies and treaties

- Impacts on competitiveness, trade and carbon leakage of low-emission strategies
- Multilateral negotiations, agreements, coalitions/clubs and coordination of policies
- Impacts on global energy markets of demand and supply side policies.

Multi-disciplinary activities:
o Close collaboration with technology experts from IFE on IV.1 and IV.2.

¢ Collaboration with expert of psychology and behavioural economics on 1V.2
¢ Collaboration with natural scientists on 1V.3.
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International collaboration:

As seen from the table below, there is substantial international involvement in our projects. We
will have particularly close and frequent cooperation with Professor Bohringer, University of
Oldenburg (IV.1 and 1V.3).

Large research projects funded by the Norwegian Research Council
CREE has four research projects with funding from the NRC that address topics under this
flagship:

Will: Funded by KLIMAFORSK and led by SSB, is related to IV.3. Scientific partners:
CICERO, University of Oldenburg and NMBU.

Prospects: Funded by PETROSAM2 and led by SSB, is related to IV.1. Scientific partners:
Frisch, University of Stavanger, University of Oldenburg and Nord Universitet.

Smart Paths: Funded by KLIMAFORSK and led by SSB, is related to 1V.2 and IV.3. Scientific
partners: IFE, BI, University of Strathclyde and University of Oldenburg. This project has a
policy/science forum of experts from policy-making, government and industry.

Sustainable transformation to sustainability: Funded by KLIMAFORSK and led by the Frisch
center, is related to IV.2. Scientific partners: Frisch Centre, Statistics Norway, University of Oslo
(Department of economics, Department of Political Science).

Central user partners:
Miljadirektoratet, The science-policy forum in the Smart Paths project.

Planned work for 2017

Table 1V.1 summarises the planned work for 2017, describing main research questions and
collaborating units. Some of the projects will be started in 2017 (“new projects”). For more
information, consult the 2017 CREE project directory
(http://www.cree.uio.no/docs/Project directory 2017.pdf).
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Table 1V.1 Research questions in ongoing and new projects planned for 2017. Project
number refers to the 2017 CREE project directory. Institution summarizes all
collaborating units.

Project Project [ Institution
number

IV.1 Greening the economy

- Smarth Paths — Global technological and economic drivers New | SSB
- Green industries New [ SSB
- Learning about the climate system 22 | Frisch/UC Berkely
- Innovation in clean energy as a commitment device 28| Tilburg
- Effective climate policies 29| Tilburg
IVV.2 Political feasible transformations
- Sustainable transition to sustainability New | Frisch/SSB
- Smart Paths New | SSB/BI
- WILL 3|SSB
- Decision making in environmental-related dilemmas 14 | Frisch/@1/Oslo Econ
- Obstacles to permit trade 16 | Frisch
- Ambiguity aversion 17 (@I
- lrreversible catastrophes 21 | Frisch/Beijer
- Intergenerational decision making 23| gl
- Time-inconsistent discounters 3221
IVV.3 National and international climate policies and
treaties
- After Paris: Special report on the Paris agreement New | SSB/Kiel/Oldenburg/
IFE
- Carbon leakage 1[SSB/NMBU/
Oldenburg
- WILL 3| SSB/Cicero/
Oldenburg/NMBU
- Implications of Paris 10 [ Frisch
- Pareto improving climate treaties 12 | Frisch/JCGRI
- Climate treaties with reciprocal preferences 13| 2l
- Investment in green technologies 19 (@I
- Extraction treaties 20| @l

Planned research applications:

In 2017 we plan to write two applications to the RCN: One on green industries (IV.1) and one on
multiple policy instruments and impacts on emissions and innovation in green technologies
(IV.2).

16



Langtidsbudsjett CREE

Tall i tusen kroner 2015 2016 2017 2018 2019
Noter Regnskap  Regnskap Budsjett  Budsjett Budsjett
INNTEKTER
Forskningsradet 1 8490 4 359 8 094 8 000 8 000
uio 500 448 552 500 500
Brukerpartnere 350 175 350 350 350
Overfart fra aret for 0 0 0 0 0
Inntekter i alt 9340 4982 8 996 8 850 8 850
KOSTNADER
Forskning 2 4870 3080 4986 5338 5261
Eksterne Il-ere 304 106 504 524 545
Forskerutdanning 4 1 456 471 433 0 0
Masterstipendier 70 50 120 80 80
TSC 250 125 250 250 250
Underleverandgrer 900 450 1200 1200 1200
Administrasjon 5 1250 610 1193 1137 1183
Mgter og konferanser 241 90 310 320 331
Utgifter i alt 9340 4982 8 996 8 850 8 850
Overfares til neste ar 0 0 0 0 0
KOSTNADSSTED 2015 2016 2017 2018 2019
Noter Regnskap Regnskap Budsjett  Budsjett Budsjett
Frisch vertskap 6 1561 750 1623 1538 1594
Forskning senterleder 457 278 483 502 522
Frisch partner 1485 1380 1881 1980 1959
SSB partner 1980 908 1881 1980 1959
@I partner 2 404 986 1174 877 821
TSC partner 250 125 250 250 250
Eksterne 11-ere 3 304 106 504 524 545
IFE -underleverandgr 300 150 500 500 500
JUS - underleverander 100 50 300 300 300
SUM - underleverandgr 500 250 400 400 400
Sum partnere og underleverandgrer 9 340 4982 8996 8 850 8 850

Noter:

1 Den arlige utbetalingen fra NFR varierer fra ar til ar, men er i gjennomsnitt 8 mill.
2 Lenns- og driftskostnader knyttet til forskning utfgrt av fast ansatt ved Frisch, SSB og @I.

3 Eksterne Il-ere som ikke har fast ansettelse ved Frisch, SSB, @I eller Tilburg
4 Ph. D studenter og Post Doc.
5 Inkluderer 0,25 &rsverk pr. ar til CREE forskningsleder i henhold til praksis fra 2011.
6 Frisch vertskap er utgiftene til den administrative tiden til senterleder, utgifter til sentersekreteer, styret,
mater, konferanser og annet som er knyttet til driften av CREE.
7 Lenns- og driftkostnader for forskermanedsverk utfgrt av fast ansatte ved Frischsenteret.
8 Lanns- og driftkostnader for forskermanedsverk utfart av fast ansatte ved SSB.
9 Lenns- og driftkostnader for forskermanedsverk utfart av fast ansatte ved @I. Dette inkluderer eventuele
midler til stipendiat.
Summen inkluderer kr 135' som er avsatt til fri disposisjon til CREE-miljget pa @1. Dette belgpet ble
innfert i 2015.
10 For 2017 er det anslatt gjennomsnittlige manedsverksatser lik":
SSB/@I/TILBURG: 135', IFE 254" Il ere 140" Frisch: 180',
11 Inkluderer forskermanedsverk utfart av senterleder.



ANSLAG FORSKNINGSMANEDSVERK

10 2015 2016 2017 2018 2019
Frisch 11 8 7 13 14 14
SSB 16 7 14 15 13
0] 8 4 5 6 6
Tilburg 2 1 2 2 2
IFE 1 1 2 2 2
Andre underleverandgrer 5 2 5 5 5
Post Doc 9 6 0 0 0
Stipendiater 9 5 5 0 0
Eksterne ll-ere 2 1 4 4 4
Sum 58 33 50 48 45
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