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1 Context

Qil prices have been rising steeply over the past years, reaching peaks of around 140 US$/barrel
in June 2008. Such prices raise concerns about impacts on the economies of oil-importing
countries, such as those that occurred in the 1970s. However, today's (and most likely also
future) oil price peaks are based on different grounds than previous ones, furthermore,
economies and institutional settings developed substantially since the 1970s. An analysis of past
oil price crises can therefore not sufficiently predict the affects of future oil price peaks.

The HOP! project aims at estimating the various direct and indirect effects of along term future
oil price escalation on the EU's economy based on a combined modelling approach. The impacts
on the transport and energy sector and the overall economic system are assessed via a
combination of the partial equilibrium global energy model POLES with the ASTRA transport
and macroeconomic model. The project is co-funded by the European Commission DG Research
as part of the 6™ Framework Research Programme and is undertaken by three partners, with TRT
Trasporti e Territorio taking the lead and collaborating with Fraunhofer Institute Systems and
Innovation research (1Sl) and the Institute for Prospective Technological Studies of the European
Commission JRC (IPTS).

The model-based quantitative analysis is combined with expert opinions, which are obtained
primarily through scientific events. the first workshop in November 2007 discussed the model
assumptions and the project methodology, while the final conference provided a forum for
discussing the final HOP! project results.

These minutes summarize the outcome of the final conference, which took place in Brussels on 5
June 2008. The meeting provided extremely useful discussions on the outcome of the HOP!
project and documented a strong interest of the EC as well as various stakeholders in this piece
of research.

The present report follows the structure of the conference. The contents of the various
presentations are briefly described, followed by a summary of main discussion points of each
session. The dlides of the presentations and related papers from the project team can be
downloaded from the project website www.hop-project.eu. They contain interesting and relevant
information beyond the summaries provided in the minutes.

The conference was well attended with almost 70 experts from science, policy and interest
groups. The project partnerswould like to thank all participants for their valuable inputs
to thefruitful discussions and the speakersfor their outstanding presentations.
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2 Objectives and structure of the conference

Experts discussions form one key element in attaining the HOP! project aims, complementing
the quantitative modelling. The exchange with the scientific and policy community is primarily
organised through meetings, such as the HOP! workshop and the final conference. The objective
of the HOP! conference was hence to discuss the outcome of the HOP! project with the widest
possible audience. For this, it aimed at combining the scientific dimension (to comment on the
approach and findings) with the policy dimension (to connect with relevant EC initiatives,

including the research priorities).

The conference consisted of four major sessions (for the detailed agenda see annex):

1. The first session aimed at introducing the project and at providing its context;

2. The second session presented the impacts of high oil prices on the transport and energy

sectors and the reaction by industry;

3. The third session focussed on the presentation of the overall economic implications of
high oil prices, the links to climate change and the role of monetary policy;

4. The fourth session contained an intensive discussion on the policy responses.

Chairman Prof. Marco Ponti, Politecnico di Milano

I ntroduction and Context

Implications for vehicle technologies and fuels

Model results: reactionsin the transport & energy sectors

1% session
Opening remark Odissefs Panopoulos (EC DG RTD)
Keynote of EC on the relevance of theissue Dario Paternoster (DG ECFIN)
Objectives, methodology and scenarios of the Project Angelo Martino (TRT)
The impact on the transport and energy sectors

2" session

Burkhard Schade (IPTS)
Ingo Drescher (Volkswagen)

The economic implications

3 session Model results; economic implicationsin the EU
Qil prices and climate change mitigation

Impact of high oil prices—therole of central banks

Wolfgang Schade (19)

Terry Barker (University of
Cambridge)

Diego Rodriguez Palenzuela (ECB)

Policy responses

4" session Suggestions from the HOP! Scenarios results
What is done on the OECD level

Davide Fiorello (TRT)
Christoph Erdmenger (Germany’s
Environment Agency)
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3 I ntroduction and Context

The conference was chaired by Prof. Mar co Ponti, Politecnico di Milano.

Odissefs Panopoulos (European Commission, DG RTD) introduced the conference by setting
the challenges of the day. He stressed that high oil prices are likely to reflect the increasing gap
between rapidly increasing demand and a stabilising or decreasing supply of oil. If such gap
happened soon, or if technological alternatives to oil failed, there might even be a risk of
physical scarcity of energy supply.

Given the importance of oil as an energy source, Mr Panopoul os expressed doubts about a purely
economic approach that trusts in market mechanisms to find alternatives to oil. He called for the
auditorium to use the conference as an occasion for assessing the impacts of oil scarcity on the
society beyond the scope of economic modelling.

As a second speaker, Dario Paternoster
(European Commission, DG ECFIN)
gave an insight into the impacts of high [=+* prices
oil prices as esimaed in the |7
Commission's spring economic forecasts.
Like al other re-known institutes and
modellers, adso DG ECFIN had
underestimated the oil price | : :
developments in the past. They have thus S I P H . P S
been corrected upwards in the annual 20 lmﬂfw - i
spring economic forecasts. With the o 1 :
global demand for oil likely to remain
high and supply being tight, elevated oil
prices may persist for some time.

il price developments (19850Q1-200802)
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Historic oil prices
On the supply side, high oil priceswould  Spurce: Presentation by Dario Paternoster, 5 June
affect the production decisons and
changes in relative prices. On the demand
side, there would be a shift in purchasing power between countries. He pointed out that in
Europe the latest oil price rises meant an increase in the monetary oil import value despite a
decrease in oil import volumes over GDP.

DG ECFIN performed an assessment of high oil prices with the QUEST |11 model, assuming a
gradual increase of oil prices of 100% over three years. As a result, energy prices would have
increased by some 16% after three years. Consumer prices would increase gradually while at the
same time domestic consumption would be reduced. Overal, this would lead to a reduction of
GDP of some 0.6% after three years, and 1.4% after 10 years. An even further increase in the oil
price (additional 25%) would add effects in the order of half of the impacts of a 100% increase
on GDP and consumer prices, demonstrating the non-linear nature of the impacts.

The outcome of the assessment crucially depends on how wages respond and on the elasticities
of ail substitution. If instead of falling as in the default scenario, wages rose with the increase in
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energy prices, the output and employment losses could be much larger. Furthermore, the easier it
will be to substitute between oil/energy and other inputs in production and goods, the lower will
be the overall effects on the economy.

Angelo Martino (TRT) concluded the session by introducing the HOP! project; its objectives,
methodol ogies and context. He set the context of high oil prices that are due to structural changes
in the global supply and demand patterns, geopolitical tensions and speculations. Some direct
impacts of high oil prices can already be observed today, such as protest of primarily concerned
groups (e.g. fisherman, lorry drivers) and policy makers discussing e.g. tax relieves.

He then presented the methodology of the project. The global energy model POLES and the EU

strategic transport and macroeconomic
model ASTRA were linked in order to
analyse a set of scenarios describing
various levels of ail pricesin 2020 (150
EU Rzooo/ bbl, 220 EU Rzooo/ bbl and 600-
800 EURxu/bbl) and different
responses of the energy and transport
sectors to this shortage.

Mr Martino concluded by presenting
the structure and the objectives of the
conference, namely to discuss both the
results and the methodology of the
HOP! project.
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Source: Presentation by Angelo Martino, 5 June

N | Oil price (year 2020 €/bbl) | Investment Investment target Fuel taxes Price growth
size path
Ref Low (70) Low Efficiency & New Sources | EU directives Stable
1 High (150) High Efficiency & New Sources | EU directives | Smooth rise
4 High Low Neither EU directives | Smooth rise
5 High High Efficiency & New Sources | Reduced Tax | Smoothrise
6 High High Efficiency & New Sources | Carbon Tax Smooth rise
7 High High Efficiency & New Sources | EU directives | Early Step
7b Extremely high (600) High Efficiency & New Sources | EU directives | Early Step
7c | Extraordinarily high (800) High Efficiency & New Sources | EU directives | Early Step
8 High High Efficiency & New Sources | EU directives Late Step
9 Very High (>200) Very High | Efficiency & New Sources | EU directives | Smooth rise
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Impact of high oil prices on the transport and
ener gy sectors

The session was opened by Burkhard Schade (European Commission, JRC-IPTS). He
presented the HOP! model results with a special focus on the energy and transport sectors for il
prices reaching 150 and 800 EURxg0o/bbl in 2020 and rising further towards 2050 (see figure in
the previous page). The scenario results show that high oil prices trigger:

Transport and energy demand reductions: gross inland energy consumption is projected to
decrease by in-between 5% and 10% in the period following the oil price shock in the
scenarios with oil prices around 150/220 EURz/bbl, and by some 20% for oil prices
reaching 600 EUR.00/bbl. In terms of final energy consumption, reductions would be even
greater with the transport sector experiencing the largest reductions. This is induced by a
substantial decrease of passenger and (to alesser extent) freight transport activities as well as
a change of modal splits and modifications in the composition of the fleet mix in favour of

electric, hydrogen and
particularly biof uel-powered
cars.

Switch  to  non-oil  energy

sources. oil consumption would
be most affected and loose its
dominant share in a scenario
assuming high oil prices. The
share of gas would, however,
remain more or less stable and
coa would gain in relatve
terms. Renewable  energy
carriers would benefit most from

the oil-price induced changes in
the fuel mix, providing more
than 30% of the overall energy
consumption by 2050. In
particular biofuels would gain a
large share of total transport fuel
demand.

Exploitation of unconventional
oil resources. unconventional
oil resources would
substantially gain in importance
if conventional oil resources are
assumed to be low. In scenario
HOP!1 with oil prices reaching
150 EURypeo/bbl in 2020, oail
production would be equaly
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Source: Presentation by Burkhard Schade, 5 June
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split between unconventional and conventional oil resources. Nevertheless, total oil
production would remain below today's levels compared to a reference scenario that assumes
a steady further increase.

Mr Schade pointed out that these changes rely on the assumptions of both technological options
and investments being available. In case that investments were insufficient or technologies could
not be built up fast enough, resulting e.g. from a very fast jump in oil prices, much larger
reductions of energy consumption could be observed in the model results.

Ingo Drescher (Volkswagen AG) introduced Volkswagen's Fuel and Powertrain strategy.
Energy security has significantly gained in importance as a driver for the strategy over the past
years. Improving fuel efficiency by 25% through hybridisation, downsizing and gearbox
technologies forms one cornerstone of the strategy. Another cornerstone is the introduction of
synthetic fuels, which shall be biomass-based in the long run (‘'sun fuel’). Compared to
conventional biofuels, this advanced BtL fuel combines the advantages of a diversified feedstock
with much larger savings of GHG emissions in the order of 90% compared to fossil fuels.

With the improvements in battery technologies, electric vehicles become more interesting for car
manufacturers. Nevertheless, the main barrier for their introduction remains the still limited
electrical energy storage potential (per unit of weight). Current batteries allow for some 7
km/100kg weight, while VW aims at achieving a 70km range per 100 kg battery weight. Under
the assumption of a realistic battery weight of 300kg, this would yield an acceptable travel
distance of 210 km.

Roadmap “Universal Powertrain®

Topics

- Single Cylinder Displacement > 400 ccm
- Optimized Combustion (CCS®/GCI)
Zero |mpact - Optimized Fuels XTL

: - Total Emission Reduction
Powertrain - High Charging, Friction Reduction
- Fully Variability (Air/Fuel)
- E-Technology-Integration in Powertrain

Integrated - High Power Battery Topics
Hybrid - Single Cylinder Displacement < 250 ccm

- Combustion Optimization for high Load

(no HCCI)
: . - Emission Reduction at Full load
Full-Hybrid Plug-In-Hybrid
- High Charging, Friction Reduction
Q - High Power Electric Motor

Mild-Hybrid B eseer Electrical - High Energy Battery

0'(/0,/. ¢4 Powertrain with 40-50 kW —FC-Stack
@ On Range Extender
Engine
Electrical

Powertrain with
Focus: Electric Power C-Range Extender,

Focus: Combustion Power

Long Distance
Electrical Powertrain

Volkswagen's Fuel and Powertrain Roadmap

Source: Presentation by Ingo Drescher, 5 June
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The presentations stimulated a lively discussion, which shal be summarised under a few
overarching points:

The impact of high oil prices on GHG emissions was discussed. On the one hand, the
reduction of energy consumption and the increase of renewable energy carriers lower GHG
emissions. On the other hand, the extraction of unconventional oil and other aternative fuels
such as Coal-to-Liquid and the rising importance of coal will increase emissions. According
to the model results, overal energy-related CO, emissions would be reduced in the HOP!
scenarios. However, the model does not take into account emissions that are generated during
the production of fuel, and thus underestimates the important additional emissions from CtL
and unconventional oil.

Some participants mentioned that even in the reference case, the projected oil production
remains far below the values given by the IEA, in particular until 2020. Others found that the
oil production in the reference case is overestimated, in particularly given the recent reports
on peak oil (e.g. from the Energy Watch Group). This point could not be resolved.

The impact of biofuels on food availability and prices was raised as an important issue for
consideration. While the biofuel model used in the HOP! project assumes some feedback on
feedstock prices, it does not contain physical resource limits. This was deliberately not built
in into the model because a prioritisation of either food or energy crop cultivation is a
societal choice.

The unigue role of the EU was underlined. Compared to other world regions, and especially
the USA, fuel taxes in the EU are on a very high level. Furthermore, for some time the EU
has been pursuing a policy to move towards efficient energy use and low-carbon energy
sources. Altogether, it can be expected that high oil prices would hit the EU to a lesser extent
than many other oil-importing regions.

The time lag in bringing new technologies onto the market was mentioned. The approval
time and construction period of plants for the exploitation of tar sands seems to be very long
and may have been underestimated in the model-based analysis.

D4.2 Outcome of the HOP! final conference; Brussels; 5 June 2008 8
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5 Economic Impact of high oil prices

Ap!

Wolfgang Schade (Fraunhofer ISl) presented the HOP! project results concerning the impacts of
high oil prices on the EU economy and employment. He briefly introduced key parametersin the
reference scenario: the EU GDP is assumed to increase by an average annual rate of some 1.4%
between 2010 and 2050, with especially the new Member States seeing above-average growth

rates.

Relative to the reference scenario, all
scenarios with high oil prices would
face a reduction in GDP growth. By
2050, this would be in the order of
some 2% for a scenario assuming an oil
price of 150 EURxo/bbl by 2020,
rising to 7% if prices reached 800
EURo000/bbl by 2020. Nevertheless,
even the highest increase of oil prices
would stop economic growth only for a
few years, while in all other scenarios
GDP would still grow throughout the
entire time period, yet at alimited rate.

The change in GDP is due to a lowering
in  exports and in  domestic
consumption. Moreover, the level of
energy imports in monetary terms
would increase. The counterbalancing
factors are (1) the rising investments in
energy efficiency or alternative energy
sources, (2) structural change towards
more domestically based sectors, and
(3) lower energy intensity.

Employment in the EU27 would be
affected to a significant extent. The
scenario results indicate a reduction in
employment of 15% (HOP!1) up to 30%
(HOP! 7c) shortly after the oil price
peak, but amost getting back to
reference levels by 2050. The sectors
most affected would be market services,
transport, industry and agriculture and
fisheries. On the other hand, additional
employment would be created in the
construction and energy sectors. The
decline of employment strongly depends
on how the energy sector is able to
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Source: Presentation by Wolfgang Schade, 5 June
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forward price increases and how profits of the energy sector are used from a macroeconomic
perspective e.g. if the sector re-invests them or if they are used as transfers to fund efficiency
improvements for less well-off households.

These outcomes do not take into account the impact of high oil prices on the global GDP, which
in return would affect the EU economy. Under the assumption of global GDP growth rates being
reduced by high oil prices from reference levels by 30%, 50% and 70%, respectively, the EU
economy would be affected much stronger. The additional reduction of the EU GDP would bein
the order of some 1-2%.

Mr Terry Barker (University of Cambridge) clarified the important link between high oil prices
and climate change policies. He recapitulated the importance of reducing global GHG emissions
by more than 70% below business-as-usual levelsin order to have a 50% probability of limiting
global temperature increase to 2 degrees by 2100. This implies policies equivalent to a carbon
price of some 100 US$/t CO..

There are significant differences between the effect of a carbon tax and high oil prices. An
elevated carbon tax would primarily reduce coal in electricity consumption, while high oil prices
primarily would curb down oil consumption in transport (with lower CO, emission per unit than
coal) and may create an incentive for even more CO; intensive substitutes such as CtL (coal-to-
liquid), coal and unconventional oil. Furthermore, a carbon tax creates revenue for governments,
while the rent of high oil prices goes to energy producers. Moreover, carbon taxation as a policy
instrument can be designed in a societal acceptable way, while high oil prices would primarily
hit the low-income groups.

Keeping a high carbon tax even in the presence of high oil prices is therefore important. It could
steer the search for oil aternative from carbon-intensive sources to low-carbon options.

Carbon prices and ail prices.

an opportunity to solve the climate problem

» G8is concerned with global internationally co-
ordinated policiesto reduce GHG emissions (50%
by 2050, but should be 100% by 2020)

» Carbon pricesrecognised as essential, dlong with
CDM and “compensation” to fossil fuel producers

* A globa cap-and-trade with auctioned revenuesin
apolicy portfolio solvesthe problem (in theory)

— some revenues to CDM
— some buying with freezing of fossil fud reservesin the
ground (e.g. Venezuela has offered tar sands)

* Qil prices can be managed by lock-in to current
levels, providing more security to consumers and
producersfor planninginvestments

€

Linking carbon prices and high ail prices

Source: Presentation by Terry Barker, 5 June
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Mr Diego Rodriguez Palenzuela (European Central Bank) explained the role of a stability
oriented monetary policy in containing the negative impacts of high oil prices through the
stabilisation of longer-term inflation expectations and the prevention of costly price-wage
spirals. He reminded that the objective of the ECB is to maintain price stability, which is to be
achieved over the medium run. He reminded that three main factors underpinned the relatively
limited impact of recent high oil price increases on the overall economy - even though some
sectors have been hit significantly — compared to the oil price crisis of the 1970s. First, there is
an important component of demand pressure in explaining strong oil prices increases, stemming
from economic catching up in large emerging countries. Second, energy efficiency in Europe has
increased remarkably over the past two decades. Third, higher credibility and commitment to
price stability in many central banks across the globe has reduced the macroeconomic adjustment
costs to higher oil prices.

Mr Rodriguez Palenzuela then emphasised - from a monetary perspective - the implications of
the fact that higher oil prices represent primarily, although not exclusively, a shock of real
nature, affecting in the first relative prices and terms of trade.

e This meant in particular that oil price shocks in the medium to long run affect the
economy’s potential, while monetary policy cannot affect potential growth (beyond its
contribution of anchoring nominal developments).

e The analysis of the longer-term impact of oil price increases is thus particularly
appropriate in models of the real economy.

e Yet, especiad scenarios with a stronger medium term focus may need to include
interaction with overall price formation and also monetary policy;

— HICP - excluding unprocessed food and energy inflation
—HICPinflation
— upper bound of definition of price stability (below 2%)

A inflation expectations 5 to 10 years ahead (Consensus Economics Forecasts)

55 - = HICP inflation expectations (SPF) for the five-year period ahead 55

50 r
45 r
40 r
35
30
25 1
20 r
15
10
05

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

Price developments and inflation expectationsin the euro area
Source: Presentation by Diego Rodriguez Palenzuela, 5 June

The session was enriched by discussions and questions. The main discussion points are
summarised in the following:

e Inthe HOP! project, it was decided to use constant Euros instead of US$ as currency also
for oil prices. This decision was made in order to eliminate the effect of currency

D4.2 Outcome of the HOP! final conference; Brussels; 5 June 2008 11



HOP! research project H()KPS;
Macro-economic impact of high oil price in Europe “

exchange rates and follows in-depth discussions held at the first HOP! workshop in
November 2007. However, some participants felt that the oil price should have been
calculated in US$ as thisis the currency in which oil primarily is traded.

e The general assumption of increasing investments (in energy technologies) at times of
low GDP growth was questioned for not being in line with observations made. Such
controversies could nevertheless not be observed when calibrating the ASTRA model.
Also todays situation can not be compared with any past energy price induced economic
downturn, which were expected to be temporary following the business cycle such that it
makes sense to cut back company activities including reducing investments and wait for
the business cycle becoming positive again thus triggering investments again. Today, and
this is becoming clearer to everybody day after day, the situation is different: this ail
price crisiswill not be solved by time passing by. It is caused by the structural inability to
make production keeping up with the pace of demand growth. The only solution —
besides crisis and economic recession thus reducing oil demand — is to invest in
alternatives and energy efficiency. At the same time such investments belong to the most
safe to become profitable as energy is one of the life-bloods of economies. Thus in this
situation investment can and will increase despite reduced economic growth.

e A general rule of thumb for the impact of high oil prices on inflation was given: a 10%
increase in the oil prices results in around 1% increase in energy inflation. With energy
inflation constituting some 10% of total inflation, this means an increase of total inflation
of some 0.1%.

D4.2 Outcome of the HOP! final conference; Brussels; 5 June 2008 12
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Policy responses and concluding remarks

Davide Fiorello (TRT) drew the policy-relevant conclusions from the HOP! project:

One of the key factors for dampening the negative impacts of high oil prices will be the
timely availability of sufficient investments for increasing energy efficiency and
expanding energy sources to substitute oil. A central question therefore is whether the
energy-sector itself will make the required investments, and where those would be made
given that many energy companies are globa players. Policy choices can affect
investments through direct public investments; fiscal and monetary policy; regulation
measures to prompt technical progress (e.g. consumption limits for vehicles); and market
regulation.

Another important policy challenges will be to address the distributiona effects of high
oil prices. Particularly low-income households cannot afford higher energy costs.
Therefore, specific support to these groups, and policies against unemployment, may be
needed. However, support policies should be cautious to not eliminate the incentive to
save energy, e.g. as energy subsidies for low income households would do, but to support
the shift to efficient technology aso of low income households. Thus the support could
be subsidies or micro-credits to purchase efficient appliances (e.g. A++ fridges).

For the transport sector, the HOP! results show that taxation discounts do not provide real
benefits in the long-term, while at the same time cutting government earnings. This
comes at a time where government revenues would in any case be reduced due to the
lower transport demand. There is areduced room for 'neutral’ road fiscal policies reform.

Synergies with climate change mitigation policies can exist and should be exploited
rather than going for oil substitutes that are carbon-intensive.

Christoph Erdmenger (German Federa Environment Agency UBA) interpreted the HOP!
project results as follows. The good news of both the project and the conference is that

The project approach seems to be useful and enriches the discussion on high oil prices
from a scientific basis.

The project shows that the discussion about oil can aso be sensibly addressed from the
demand side (without neglecting the supply side).

Although the results indicate that high oil prices will have negative impacts on the
economy, the costs seem to be bearable. (As a side remark he mentioned that the losses
are nevertheless much higher than the costs needed for attaining an ambitious GHG
reduction target; synergies should be exploited.)
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On the other hand, there is also some bad news:

From a methodological point of view, the strong role of the EU in exporting energy
technol ogies should have been considered in more detail.

The results for employment are striking. After a renewed check of the accuracy of these
model results, these figures should be a primary concern for society.

Despite the oil-price induced changes in the fuel mix and reduced energy consumption
levels, no GHG emission reduction targets would be reached. This implies that an active
climate change policy would need to be continued aso in times of high oil prices.

From these grounds, Mr Erdmenger concluded that

We will need to act to high oil prices, but there is no need to rush. Instead, potential
negative impacts on other overarching policy targets (e.g. climate change mitigation;
food prices and land use change) need to be considered in every proposal on how to react.

There can be win-win situations between fighting climate change and reacting to high il
prices. However, as there can also be adverse situations, these synergies will need to be
exploited through an active policy.

Finally, one should realise that also natural gas is an alternative for encountering both
climate change and high oil price, but only on atransitional basis.

This final session of the conference was followed by extensive discussions, which shall be
summarised below:

Some participants stressed the importance of policies looking at the distributional effects
of high oil prices. However, tax reductions or subsidies should only be of temporary
nature (in line with the HOP! results), while in the long term structural energy efficiency
measures should mobilise energy savings in these groups (and beyond).

Higher oil prices do not only mean aloss for oil-importing countries, but at the same time
rising revenues for some energy producing companies. It was discussed whether these
should be taxed, and the revenues being used for investments in oil substitutes and
efficiency measures. A contrary viewpoint was also presented: higher profit of companies
will be passed on to the stakeholders, hence bringing the money back to society (in this
case the money might not be used for investments); as a consequence, no additional
taxation would be needed.

Some debate occurred around the question of how far decoupling between energy
consumption and GDP can go, or whether we can ultimately expect a growth in GDP
despite a scarcity of ail. It was pointed out that so far, GDP growth always meant a
simultaneous growth in energy consumption. However, in the EU, a relative decoupling
could be achieved, i.e. GDP grew much faster than energy consumption. A total
decoupling does hence not seem unrealistic. Furthermore, energy consumption may
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increase even with oil production declining as oil substitutes would become more
important.

e Therelated point of a probability of physical energy scarcity was also discussed widely.
On the one hand, some physical scarcity could occur especialy if oil production was
drastically reduced over very few years, given the importance of oil as an energy source.
On the other hand, with sufficient investment available and a smooth increase in oil
prices alowing for investments to materialise in new production capacities, there are
abundant renewable and other energy carriers who could substitute oil directly or
indirectly. Nevertheless, one should look again into the additional capacities needed (e.g.
for nuclear power).

e A clarification was sought whether the project dealt with high energy or with high oil
prices only. Indeed, prices are interlinked in the models, with the gas price following the
oil price to some extent. Furthermore, the increasing demand would imply coal prices to
rise. Therefore, the project deals with high energy prices, but induced by a high ail price.

e The project team aso clarified the mechanisms through which high oil prices mean an
increase in coal consumption, despite the two not being direct substitutes. The model
results indicate a further switching from primary energy sources (such as oail, gas) to
electricity in most end-use sectors. This trend has been observed over the past decades in
the EU and the growing importance of electricity would continue even more rapidly at
high oil prices. With gas prices increasing faster than coal prices, coal would gain alarger
share in electricity generation, thus indirectly substituting (some) ail.

e It was asked whether ECB and US Federal Reserve are going to co-ordinate their
monetary policies in order to address the different impacts of high oil prices in world
regions. The response was negative as there are obvious differences in the strategies of
the ECB and the US Federal Reserve. These can be explained by at least two factors:
firstly, the FED has the objective both to support economic growth while stabilising
prices, while the ECB's sole mission is price stability. Secondly, the FED reacted not
primarily to high oil prices, but to the general economic situation in the USA (credit
crunch; financial services; banking problem).

e The long-term effects on international trade would have been worth exploring further.
Unfortunately, this could not be done due to model constraints. As a proxy, sensitivity
runs were made for three levels of reduced global GDP (see section 5).

e Finally, the question was raised on the differences between the effect of a carbon tax and
high oil prices on climate change policy. Differences are in the prime sectors tackled:
transport vs. energy; the fuels mainly affected: oil vs. coal; and the revenues: private
companies vs. government. In the case of revenues for the governments, these could be
used for additional investmentsin low-carbon technologies.
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Furthermore, some technical recommendations regarding the presentation of project results
were provided:

e Changes should not be shown only relative to the reference scenario, but aso in total
terms or relative to the starting year 2005.

e A differentiation between the EU12 new Member States and the pre-2004 EU-15 could
be helpful.

o A detailed differentiation of the impacts across different income groups could be relevant
for assessing social consequences of high oil prices. Even though this cannot be modelled
with the tools applied in the project, it should be discussed in the final report in a
qualitative way.
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