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Introduction – the HOP! Project
Impact chains – direct and indirect impacts of high oil prices
Modelling framework – ASTRA  and POLES 
Scenarios – possible oil price developments
Results – macroeconomic impacts of high oil prices
Conclusions
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Steeply rising oil prices in the last months
Only short breakdown in the months of the Economic Crisis 2008/2009
Governments revise previous GDP growth estimations due to high oil 

prices
Reduction of oil production due to political instability in oil exporting 

countries like Libya
Strong economic growth in China, India and Brazil induces higher 

energy demand
Current oil price highs reflect a demand-supply gap to larger extent 

than previous oil price highs
Oil intensity of the EU economy and the transport system further 

decreases, alternative fuel technologies close to being competitive

In t roduct ion – current  s i tuat ion
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Development  o f o i l pr ices
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Wor ld  o i l product ion

Source: Energy Waatch Group 2007Source: World Energy Outlook 2010
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Project co-funded by EC DG Research, coordinated by TRT (Milan) 
with Fraunhofer-ISI (Karlsruhe) and EC DG JRC (IPTS, Seville)

Quantitative and qualitative analysis of direct and indirect impacts of 
long-term oil price escalation on European economy, transport and 
energy system 

System Dynamics modelling approach linking global partial equilibrium 
energy model POLES with macro-economic, transport, technology and 
environmental model ASTRA

Analysis of a set of possible oil price scenarios differing in oil price 
increase, timing and steepness of increment and policy reaction

www.hop-project.eu

Macro-economic impact  o f  h igh o i l  pr ice in  
Europe – the HOP! pro ject
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Direct Impacts

High
Oil 

Prices

Indirect Impacts

Intermediate Indirect 
Impacts

productivity
competitiveness

trade flows
sectoral value added

structural change
innovation & 

investments (I&I)
technology development

location choice
inflation

Final Indirect Impacts

GDP or GDP/capita
Income or income/capita

Employment

Disposable income

Transport System

Demand change
Modal-shift

Efficiency improvement
Changed investment etc.

Energy System

Demand change
Alternative energies

Efficiency improvement
Changed investment etc.

High Low Low+Exogenous Exogenous

Di rect and ind i rect impacts of h igh oi l pr ices

Source: HOP! project
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8

POP

VFT

MAC REM

POP = Population Module
MAC = Macroeconomics Module
REM = Regional Economics Module
FOT = Foreign Trade Module
TRA = Transport Module
VFT = Vehicle Fleet Module
ENV = Environment Module
INF = Infrastructure Module
WEM = Welfare Measurement Module

Abbreviation of  9 Modules:
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Population Change

Potential Labour Force
Demographic Structure

The ASTRA  model 

ASsessment of 
TRansport Strategies

Source: ASTRA model
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L inkage between ASTRA and POLES

Source: HOP! project
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Scenar ios assessed in HOP!

Scenario name Oil price in 
2020

(€2000/bbl)

Investment 
size

Investment 
target

Fuel taxes Price growth 
path

Ref 70 70 Low Efficiency & New 
Sources EU directives Stable

150 Smooth 150 High Efficiency & New 
Sources EU directives Smooth rise

150 Smooth no 
invest 150 Low Neither EU directives Smooth rise

150 Smooth 
reduced tax 150 High Efficiency & New 

Sources Reduced Tax Smooth rise

150 Smooth 
carbon tax 150 High Efficiency & New 

Sources Carbon Tax Smooth rise

150 Early 150 High Efficiency & New 
Sources EU directives Early Step

150 Late 150 High Efficiency & New 
Sources EU directives Late Step

220 Smooth 220 Very High Efficiency & New 
Sources EU directives Smooth rise

600 Early 600 High Efficiency & New 
Sources EU directives Early Step

800 Early 800 High Efficiency & New 
Sources EU directives Early Step
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Overv iew on o i l pr ice t rends

Source: ASTRA model
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Overv iew – impacts on GDP in  EU27

Source: ASTRA model
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Overv iew – impacts on labour markets in  
EU27

Source: ASTRA model
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Overv iew – impacts on investment in  EU27

Source: ASTRA model
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Overv iew – impacts on expor ts in  EU27

Source: ASTRA model
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Overv iew – impacts on passenger  t ranspor t
per formance in EU27

Source: ASTRA model
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Overv iew – impacts on f re ight t ranspor t
per formance in EU27

Source: ASTRA model



Seite 18
© Fraunhofer ISI

Michael Krail - Impacts of high oil prices on transport and the European economy

GDP and employment negatively affected during peak period of oil 
price increase

Impact on GDP limited (between + and – 2% compared with REF)
Impact after this period depends on mechanisms kicked-off  by price 

increase:
Investment into energy efficiency and alternatives could lead to 

positive economic impact in medium and long-term (and reduce future 
vulnerability)

Recession or insufficient energy supply would even multiply negative 
impacts

Conclus ions 1/2
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Different effects of rapid price increase:
short-term: inertia of industry hampers mobilization of alternative 

sources -> strong negative impact on GPD
medium and long-term: shock triggers compensating mechanisms 

like investments into energy efficiency and alternative energy sources
Impact on labour market depends on how the energy sector can 

forward price increase to other sectors:
full forwarding: strong loss of employment
limited forwarding: reduces negative impacts on employment; 

energy companies need to invest into technology

Conclus ions 2/2
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Contact:

Dr. Michael Krail

Phone: +49 721 6809 429
Email: michael.krail@isi.fraunhofer.de

Fraunhofer-ISI
Institute for Systems and Innovation Research
Breslauerstr. 48, 76139 Karlsruhe, Germany

Thank you for your attention

mailto:michael.krail@isi.fraunhofer.de
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Backup slides
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POLES input
bottom-up

Input-Output-Table
Intermediate Quadrant

Sectors 1 to 25
Input
S1 - S25

Sector 1

Sector 25

input to sectors 1 to 25

Gross value-added
by sector

Inland transport
Air maritime transport

input to sectors 1 to 25

Fossil fuel cost,
Alternative
fuels cost
€/tkm, €/pkm

Energy input to sectors 1 to 25

Change energy
cost of industry
€/kWh, €/toe

Change energy 
cost by
technology
€/kWh, €/toe

In
ve

rs
e 

C
oe

ffi
ci

en
t M

at
rix

Consumption Investment
Sector 1

Sector 25

Import

Energy

GDP (demand side)

S1-S25

Metal products
Machinery
Electronics
Computers
Vehicles
Construction
Trade
Other services

Sector 1

Sector 25

Sector 1

Sector 25

Energy 
expenditure
m€ (budget effect)

Change of price 
of
goods and 
services
due to energy 
price
change
(substitution 
effect)

Additional / avoided
investment in
energy production
m€

Employment by sectorLabour productivity GDP (supply side)

Investment Total Factor Productivity

Input of Production Factors

Energy imports Energy

POLES input
bottom-up

Energy imports m€

Transport cost
€/tkm, €/pkm

Export
Sector 1

Sector 25

Energy

S1-S25

Energy cost
€/kWh, €/toe

L ink ing bot tom-up inf luences to the macro-
economy
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Overv iew – impacts on pr ivate consumpt ion
in EU27

Source: ASTRA model



Seite 24
© Fraunhofer ISI

Michael Krail - Impacts of high oil prices on transport and the European economy

Overv iew – impacts on GHG emiss ions
f rom transpor t in  EU27

Source: ASTRA model
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