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1. Introduction 
 
In order to achieve the goals of the European energy and climate change policy, in 
terms of greenhouse gas emissions, security of energy supply and competitiveness, 
the development and deployment of a diverse portfolio of low carbon energy 
technologies play a pivotal role (An Energy Policy for Europe COM (2007)1). 
 
The European Strategic Energy Technology Plan (SET-Plan), adopted by the 
Commission on 22 November 2007, is the European Union's response to the 
challenge of accelerating the development of a low carbon future, leading to the 
market take-up of low carbon energy technologies. This plan comprises measures 
relating to planning, implementation, resources and international cooperation in the 
field of energy technology. 
 
1.1. ATEsT project 
 
The implementation of the SET-Plan involves different pillars: 
• Effective Implementation: 
- Creating European Industrial Initiatives (EII), focusing on technologies for 
which the barriers, scale of investments and risk can best be tackled collectively. 
- Creating a European Energy Research Alliance (EERA), to enable greater co-
operation across Europe of the research work going on in universities, research 
institutes and specialized centres. 
- Planning the transition of European energy infrastructure networks and 
systems.  
• Joint strategic planning: 
- Creating a European Community Steering Group on Strategic Energy 
Technologies, which allows Member States and the Commission to plan joint actions 
and coordinate policies and programmes. 
- Establishment of an information system on energy technologies and their 
innovation aspects, geared to supporting the decision-making of the SET-Plan 
(SETIS). 
- Annual SET Plan summits. 
• Increase in resources, both financial and human, and enhance international 
cooperation. 
 
In the framework of the SET-Plan implementation pillar, related to addressing future 
European energy infrastructure networks and systems transition planning, the 
European Commission has launched an FP7 Support Action named ATEsT 
(Analysing Transition Planning and Systemic Energy Planning Tools for the 
implementation of the Energy Technology Information System). 
 
The aim of the ATEsT project is to address the methodologies and modelling toolbox 
required to support the decision making of the SET-Plan Steering Group in the 
priority area of transition planning of the deployment of low carbon technologies and 
their supporting infrastructures. ATEsT is a joint effort between European research 
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institutes (CRES, ECN, ENEA, IER, VTT, PSI, CIEMAT, EIHP) and the JRC, the 
implementing body of the Information System of the SET-Plan (SETIS). 
 
The “tools” that will be evaluated in the framework of ATEsT are methodologies for 
the analysis of energy policies and mathematical models that can be used in order to 
simulate the development of the energy system or analyse the transition planning in 
the energy system. The scope of the ATEsT project includes models and tools from 
both inside and outside Europe. 
 
The objectives of the project are to: 
1. Review models/tools used in European Countries, bearing in mind what is 
used outside Europe and what are the requirements of the SET-Plan. 
2. Identify and recommend common tools and/or methods to be used in the 
Member States and in SETIS, and gain consensus on these models. 
3. Identify and recommend existing sets of data (on technologies, energy 
resources, statistics, etc.), and provide a roadmap for the development of the data on a 
European and regional level. 
4. Identify the roadmap for the improvement and development of the tools and 
methods in order to cover the needs of the SET-Plan implementation. 
 
 

2. Model Ranking 
The main aim of WP3 of the ATEsT project, is to develop a methodology on how to 
create and evaluate suitable combinations of tools (models or methodologies) in order 
to support energy policy making for the transition of Europe towards a low carbon 
society. This work package builds on the output of WP1 and WP2 of the project, 
where specifications were defined in consultation with SET-Plan stakeholders (WP1) 
and a characterisation of existing tools and methods was created (WP2). In the 
following WP6, the work will pinpoint the main shortfalls of existing approaches in 
these areas.  
 
In the initial project work-programme the description of WP3 was to actually deliver 
a list of models that would be appropriate to be used in the analysis of the energy 
system transition of Europe, which can be translated into answering policy questions 
about the decisions that need to be taken. However the detailed list of specifications in 
WP1 and the analysis of a large inventory of models in WP2 showed that all policy 
questions need a combination of models in order to be answered, and this combination 
can vary depending on the type of question. This conclusion led to a restatement of 
the description of this workpackage. Instead of creating a unique list of models WP3 
created a methodology that can be followed in order to find the best available 
alternative combination of models that can be used in order to answer a specific 
policy question. The methodology was applied to a list of relevant policy questions 
that were formulated by the project consortium, in order to demonstrate its 
functionality. 
The first step in the application of the methodology is to determine the usefulness of 
the models, so the following linguistic values scale was proposed to answer the 
question:  
 

“What is the usefulness of the model in addressing a given specification”. 
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The linguistic weightings are: 
 

None (N), Poor (P), Medium (M), Good (G), Very Good (VG)     (1) 
 
Individuals are likely to have different perceptions on what they mean by defining the 
usefulness of a model with none, poor, medium, good and very good. In order to 
account for this fact, for each of these linguistic weightings an upper, a lower (a) and 
a median (b) value is assigned. (Figure 1).  
 

(a) 

 (b) 
Figure 1: Definition of the range (a) and the median (b) 

 
So, the figure above could, for example, be the characterization for “Medium”, and is 
translated: “Medium” means that the quality of the model’s answer is in the range 
[3,7], in the [-10,10] interval. And if we were to assign only one grade, “Medium” 
would mean 5 (Figure 1). 
For each one of the words in the scale (1), the project consortium agreed on three 
numbers: a range (a,c) and a median b.  
 
The definitions of the range for the usefulness of the models and the importance 
weighting of the specifications have been discussed among the project partners and a 
consensus has been reached among them to use the following sets: 
 
Regarding the usefulness of the model (i.e. how well does a model answer to a 
specification) the consensus sets are presented in Table 1. Figure 2 presents the input 
of each partner a) and the consensus sets b) in a graphical way. The consensus sets 
have been obtained as fuzzy averages of single contributions.    

 
Table 1: Model Usefulness Scale Definitions (consensus sets) 

Scale Corresponding Interval (triangular 
fuzzy number) 

NONE (N) (-10 , -10 , -10) 
POOR (P) (-9.8 , -6.8 , -3.5) 

MEDIUM (M) (-5.3 , 0.1 , 5.6 ) 
GOOD (G) (3.4 , 6.1 , 7.9) 

VERY GOOD (VG) (7.3 , 8.8 , 10.0) 
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Figure 2: Usefulness of the model; fuzzy sets definitions as proposed by the partners 
(a) and average consensus sets (b). 
 
 
The aim of the next step is to rank each model with respect to the quality of answers it 
can give to each one of the specifications. This step is independent of the policy 
question that needs to be answered. 
The Models Characterisation Report (WP2)1 presents for each of the models/tools, its 
ability to answer a specification or not, along with its primary focus specification. The 

                                                 
1 “D2.1 - Models Characterization Report” available at www.atest-project.eu 
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analysis was done using the set of specifications that were derived from the public 
consultation and are presented in the Specifications Report (WP1).  
In order to proceed with the methodology, it was necessary to analyze the 
specifications further, breaking them down into more detailed points, that can be used 
for a more detailed analysis of the models. Then for each of the models/tools, the 
project team assigned values for the usefulness of the model in answering each one of 
the specifications in the new list. The ranking was based on the literature review for 
the model use (proven capabilities) and/or references for model description, including 
the knowledge of the models by the project team. This evaluation is combined with 
the information included in the questionnaires used in WP1, that were filled in by the 
model developers.   
The model rankings were then sent back to the modeling teams and their feedback 
was requested. A total of 18 replies were received, which were then re-evaluated by 
the project team and some of the suggestions were accepted, while in other cases the 
initial ranking was kept. So, at the end of this exercise an evaluation of the existing 
models/tools relative to the specifications of the SETPlan was provided. This 
evaluation, after the feedback procedure, is presented in the following pages. 
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