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Purpose 
 

An integrated quantitative scenario analysis was conducted to elaborate, describe and evaluate strategies and paths for the European Union to 
achieve significant reductions in domestic greenhouse gas emissions by 2020. The objective of the foresight exercise was to support EU wide 
consensus formation, to assist in priority-setting, and to help raise awareness with regard to policy, industry or society as a whole. 

 
 

How to Reach EU Targets  
on Green House Gas Emissions? 

The EU has committed itself to limiting global warming to a 
maximum of 2°C average temperature increase above pre-
industrial temperatures (Council 2005). According to most 
recent research, keeping within this threshold requires that 
global green house gas (GHG) emissions be cut approximately 
in half by 2050 (Hare & Meinshausen 2004). In fact, global 
emissions will have to peak and decline in the next one to two 
decades for temperatures to stay below the 2°C threshold. This 
consequently indicates that industrialized countries will have 
to reduce their GHG emissions by approximately 60-80% by 
2050 in order to leave room for legitimate economic growth 
and ensuing higher emissions in developing countries (Euro-
pean Commission 2004). In addition, some developing coun-
tries will also need to commit to taking steps toward a less 
carbon intensive development strategy. To achieve this 
challenging goal, rapid action is needed.  

Future commitment periods under the Kyoto Protocol with a 
likely time horizon of 2013 to 2017 and 2018 to 2022 will thus 
need to see substantial reduction targets by developed coun-
tries. This will be a precursor of further action and commit-
ments on part of developing countries.  

In January 2005, the European Parliament emphasized “the 
necessity of significantly enhanced reduction efforts by all 
developed countries in the medium term to be able to meet the 
long-term emission reduction challenge”, which it quantified 
for industrial countries “of the order of 30% by 2020” and “of 
60-80% by 2050”. It also called on the EU “to adopt reduction 
targets at the 2005 Spring European Council which are in line” 
with these objectives (European Parliament 2005). The Euro-
pean Commission in its communication ”Winning the Battle 
Against Global Climate Change” supported the necessity to 
limit temperature increases to a maximum of 2°C worldwide 
compared with pre-industrial levels and confirmed its will to 
take international leadership towards combating climate 
change (European Commission 2005). It also documented the 
relatively low economic costs to do so without even calculat-
ing the expected benefits from emissions reductions. 
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Against this background, WWF commissioned the Wuppertal 
Institute to conduct an integrated scenario analysis of GHG 
emission reduction potentials of the EU 25 for the year 2020. 

For this purpose, the Wuppertal Institute developed a strategy 
scenario called the “policies and measures (P&M) scenario”. 

This scenario relies on a baseline derived from the energy and 
transport projections for Europe (Mantzos et al. 2003). Its 
strategies and assumptions are based on evaluation and ex-
trapolation of detailed analyses in all sectors, for many coun-
tries, and for important energy-using goods and appliances. 
The most relevant studies were selected for this purpose. 

Integrated Scenario Analysis: Busi-
ness as Usual vs. Active Energy Policy 
An integrated scenario analysis of the EU 25 was carried out 
in order to determine whether and how a reduction of GHG 
emissions in the order of about 30% below 1990 levels by 2020 
could be achieved. The analysis consisted of two scenarios: 

The Business-as-usual (BAU) scenario assumed policies with 
no special emphasis on climate protection and energy issues, 
neither with regard to additional policies since 2003 specifi-
cally designed to meet the Kyoto Protocol targets nor to rising 
energy prices and increasing concern about limited resources. 
The BAU scenario is mainly based on the data and assump-
tions made in the most recent energy projections for Europe 
(Mantzos et al. 2003).  

In the P&M scenario, existing cost-effective potential for in-
creasing energy efficiency is exploited and ambitious targets for 
market penetration of renewable energies are actively pursued. 
In addition, a switch to less carbon-intensive fossil fuels, such 
as natural gas, and effective policies and measures to mitigate 
the exploding demand in the transport sector are assumed under 
the P&M scenario. The P&M scenario includes a moratorium 
on new nuclear power plants and compliance with the nuclear 
phase-out schemes in the respective countries concerned.  

Quantification and combination of potential, strategies, poli-
cies and measures, and the calculation of scenarios were con-
ducted using the Wuppertal scenario modelling approach. 

• The modelling technique uses a technology-oriented, sec-
toral bottom-up approach. Reflecting its relevance for 
GHG emissions, the energy sector is modelled in greatest 
detail, using appliance or end-use specific sub-models for 
each demand sector (households, tertiary, industry, trans-
port) and a purpose-oriented model of the transformation 
sector (cp. Fischedick, Hanke and Lechtenböhmer 2002). 
GHG emissions in the energy sector are calculated based 
on the final and primary energy balance. CH4 and N2O 
emissions in the energy sector are calculated by sub-
sector, using a simplified approach based on current sec-
tor-specific emission factors. 

• Other sectors and greenhouse gases are covered by spe-
cific sub-models, which are adapted to the currently lim-
ited information available for these sectors.  

• The modelling technique applies a heuristic (i.e. expert-
based) approach in order to identify potential, to formu-
late strategies, and to estimate market penetration rates of 
new technologies, market shares of fuels, etc. 

The Business as Usual Scenario 
Although the BAU includes considerable energy-efficiency 
improvements in all energy-consuming sectors, increasing 
renewable energy shares and a decoupling of gross energy 
consumption growth (+0.7% p.a.) from GDP growth (+2.4% 
p.a.), no reduction of GHG emissions from energy use can be 
achieved by 2020 under BAU conditions. On the contrary, 
CO2 emissions from fuel combustion are expected to increase 
by 10% compared to 2000 levels.  

These results highlight the fact that with the existing EU cli-
mate policies the Kyoto targets for the first commitment pe-
riod (ranging from 2008 to 2012), which aim at a reducing 
emissions of six gases by 8 % compared to 1990 for the EU 15 
and slightly lower reductions for the new member states, will 
not be met even if further greenhouse gas emission reductions 
in other sectors and gases are taken into account. Tougher 
long-term targets for the following periods up to 2020, which 
are crucial for mitigating climate change, seem to be even 
more out of reach with BAU policies. 

The Policies & Measures Scenario 
To explore how the BAU development could be redirected 
toward a more sustainable course, a sectorally disaggregated 
high efficiency scenario was developed for the EU 25. The 
P&M scenario includes policies and measures specifically 
geared toward enhancing emissions reductions. Supplemen-
tary to the high efficiency strategy, a renewable strategy is 
outlined which is based on the medium-term potential for re-
newable energy within the EC (European Commission 2004) 
and can be expected to produce substantial additional emis-
sions reductions.  

The P&M scenario describes an ambitious energy efficiency 
strategy, which covers all demand sectors and is projected to 
lead to final energy savings of about 22% versus BAU by 
2020. This would mean stabilising final energy demand at 
about current levels. 
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Fig. 1: Annual improvement of energy efficiency by sector 

(Source: Lechtenböhmer et al. [2005b]) 

Combined with a similar strategy to boost the use of renew-
able energies, their share could be increased to 21 % of total 
primary energy supply and about 37 % of electricity produc-
tion in the EU 25 until 2020 (BAU: 7.15 % / 7.32 %).  

These two effects – stabilising energy consumption through en-
ergy efficiency at all levels and maintaining domestic production 
by increased production of renewable energies – will not only 
allow to reduce domestic GHG emissions by more than 30% but 
at the same time will enable to bring the trend toward increasing 
import dependency to a halt. Domestic energy production would 
be able to deliver about half of European energy consumption.  
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Fig. 2:  Comparison of key indicators of the BAU (dotted lines) 

and P&M (solid lines) scenarios for the EU 25 (Source: 
Lechtenböhmer et al. [2005b]) 

This means that economic and ecological risk minimization 
can be achieved. As compared to BAU, the P&M scenario will 
reduce risks and potential costs of climate change as far as 
possible as well as other environmental damages incurred as 
external costs of energy supply. 

Towards a Comprehensive  
Policy Package  

In order to change the course from BAU trends, which lead to 
increased energy demand, greater dependency on foreign re-
sources, and accumulating risks, towards a sustainable energy 
strategy, a comprehensive policy package is needed.  

Combining the EU emission trading system with a compre-
hensive set of sector- and technology-specific policies and 
measures for energy end-use and supply efficiency, such as 
combined heat and power (CHP), and electricity generation 
from renewable energies has to play a leading role, as the 
emission trading scheme covers sectors that are expected to 
account for about 60 % of total emission reductions in our 
P&M scenario. Consequently, national caps have to be set to 
ensure an overall 2.8 % per year decrease in emissions. Strong 
policies and measures for transport, for energy efficiency, in 
support of thermal uses of renewable energies, CHP heating 
and housing renovation. 

Making Active Climate  
Protection Feasible 

The study concludes that an integrated and active climate pro-
tection strategy for the EU is not only necessary in order to 
mitigate impending global climate change but is also feasible, 
as such a strategy would spur the EU economy to accelerate 
improvement of energy efficiency and to adapt power systems 
to renewable energy supply. Furthermore, it represents an ap-
proach suited for minimizing risks, not only of global warm-
ing but also of disruptions in energy supply and of increasing 
energy prices. 

• Our analyses show that there is huge and cost-effective 
potential for improved energy efficiency in all sectors to 
stabilise EU energy consumption at or below current lev-
els (about 22 % below BAU) and that a share of more 
than 20 % of renewable energy supply can be achieved 
under an active strategy. Overall these results show that a 
30 % target for 2020, as envisaged by the European Par-
liament on the 13th of January 2005 (European Parliament 
2005), is achievable when actively employing the avail-
able strategies. 

• This makes clear that the necessary reductions of green-
house gas emissions can be achieved by exploiting the po-
tential for cost-efficient energy savings and expanded use 
of renewable energy sources. 
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• Another important result is that an active climate protec-

tion strategy yields further benefits in form of massively 
reduced risks of energy shortages and energy price peaks. 
It relieves the European economy from the burden of high 
energy costs and also reduces other environmental strains. 

The results show that the strategy described by the P&M sce-
nario is superior to a “muddling through”, business as usual 
development with regard to quite a number of important eco-
nomic and ecological variables. EU policy makers are well 
advised to further intensify and accelerate their efforts to 
speed up energy efficiency improvements in all sectors, to 
support further expansion of CHP, and to prioritise renewable 
energy sources in the necessary replacement of a large propor-
tion of the European power plant stock.  

Translating Results into Policy 
The study, published in summer 2005, was probably the first to 
draw a complete, though rough, scenario for the EU 25 in line 
with the target indicated by the European Parliament: a domestic 
reduction of GHG emissions by more than 30 % by 2020. In the 
P&M scenario, the study briefly sketched the general feasibility, 
the sectoral distribution, as well as the technology and the policy 
requirements for achieving more than 20% final energy savings 
versus BAU and expanding renewable energies to deliver more 
than 20% of EU primary energy supply. 

In so doing, the study already anticipated the key targets of the 
“triple 20” climate policy package adopted by the EU Spring 
Council in 2007. Moreover, it also gives evidence for the fact 
that energy savings of 20% compared to BAU and a share of 
20% renewable energies have the potential to reduce EU 25 
GHG emissions by about 30%, which is substantially more 
than the 20% the EU has so far decided upon. 
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About the EFMN: Policy Professionals dealing with RTD, Innovation and Economic Development increasingly recognize a need to base decisions on broadly based 
participative processes of deliberation and consultation with stakeholders. One of the most important tools they apply is FORESIGHT. The EFMN or European Fore-
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EFMN helps those involved in policy development to stay up to date on current practice in Foresight. It helps them to tap into a network of know-how and experience 
on issues related to the day to day design, management and execution of Foresight and Foresight related processes. 
 


