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ABSTRACT 

On behalf of Ministry of Science and Higher Education, the first technology foresight 
study on future developments in the energy sector is being conducted in Poland. The study 
aimed to identify energy-related technologies, scenarios, and a mix of energy sources and 
infrastructure developments that will ensure security of energy supply for Poland. This paper 
provides a short description of the methodology applied as well as preliminary results and 
findings of all subtasks of the foresight study referring to the perspective of nuclear power 
option in Poland, embracing a time horizon of 24 years. 

1 INTRODUCTION 

Foresight can be defined as the application of a systematic, participatory, future-
intelligence gathering and medium-to-long term vision building to impact present day 
decisions and mobilize joint actions [1]. 

The Polish Energy Foresight is a joint research project involving R&D institutes, energy 
companies and industry. It was launched in January 2006 and is expected to run until the end 
of 2007. The ultimate objective of the project was to provide advice on energy R&D 
priorities, based on sound expert knowledge. With a time horizon of 2030, this expert survey 
not only provides a useful perspective on long-term developments of energy technologies, but 
also evaluates these technologies against different sets of social values or visions.  

One of the key requirements is seen as a re-assessment of the future role of nuclear 
power in Poland to ensure security of power supply and diversity, and avoid dominance by 
coal for reduction of CO2 emissions. 

Based on the socio-economic visions, most of the current predictions indicate that after 
2005 energy needs in Poland cannot be met without nuclear components in a mix of energy 
sources [2]. If this is the case, then the long lead-time involved with nuclear power plant 
construction demands that urgent attention is given to the subject now. Technology Roadmaps 
for nuclear energy, developed within the project, highlights the R&D needed, give provisions 
to government policies and indicates actions between government and industry. 

A full description of the methodologies applied, a detailed account of all research 
phases within individual sectoral panels as well as final results will be available on the project 
homepage: www.foresightenergetyczny.pl after closing-down the project at the end of 2007.  
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2 METHODOLOGY  

Methodology of the first Polish foreside was developed based on a thorough review of 
former technological including EurEnDel project [3] and the English foreside [4]. The Polish 
study follows a strict sequential order of analysis, which can be broadly divided into the 
following phases: 

 Defining the input to the Delphi Questionnaire and execution of a two round, on-line 
Delphi survey, 

 Developing future scenarios that combine social and technological features on the basis of 
the Delphi results and research performed within five sectoral panels, 

 Creation of the Road Maps, 
The focal point of the foreside study is Delphi survey with two rounds of expert 

consultations. The Delphi method is an appropriate approach for combining technological, 
social and economic aspects of sustainable development. It has been applied in many national 
foresight activities, as well as in numerous industrial/commercial studies [5], [6]. 

The Delphi survey asks for expert judgments on anticipated technological 
developments, as well as political and social trends (including a future electricity demand), 
which are likely to have an important influence on the future constellation of the energy 
system. The questionnaire thus comprises two main parts, technical statements and questions 
refer to societal visions. In total, the final questionnaire embraces 125 statements. Technical 
statements are divided into 8 subgroups addressed to individual energy fields including 
nuclear energy area. 

The core of the Delphi method implemented in the study is a multiround survey. With 
each questionnaire the participating experts receive the results from the previous rounds. This 
procedure helps to obtain clearer judgments on highly uncertain issues. At the same time, the 
anonymity of the process ensures that the opinions of influential individuals do not dominate 
the findings. 

In contrast to simple surveys, which are limited to gathering information, Delphis 
integrate elements of expert discussions, which bring about additional value by generating 
consensus among participants and by building up a shared view on future visions [1]. 

The second important task of the project concerns creation of Road Maps which 
correspond to variant scenarios of nuclear power development in Poland up to 2003 year. 
Fig.1 presents the workflow scheme.  

 
Fig.1 Research phases of the study to create Road Maps for nuclear power development. 

 
The process was launched with STEEP and SWOT analysis aimed at isolating the main 

drivers of Polish future energy system. These analyses were useful to establish by the working 
group the preliminary list of possible variables (drivers) related to future energy demand and 
supply as well as economical, political and social fields, which are likely to have an important 
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influence on the future development of nuclear option. The list was then submitted to the 
external experts and discussed at the workshop. Finally 38 variables were selected. Then 
analysis has been carried out with the computer code MICMAC based upon a Boolen algebra 
concept. The strength of the MicMac application lies in identifying variables of indirect 
importance (see Fig.2) and particularly those, which are likely to elude the analyst. 

 
Fig. 2. Identification of indirect variables importance by the MicMac Program 

 
Once the experts have discussed and defined the impact between each of the 38 

variables in the nuclear energy system, the matrix generated by the program helps to group 
the different variables by influence and dependence, as shown in the graphic below (Fig. 3). 

 
Fig.3. Grouping of variables by the MicMac Program 

 
“Determinant variables” are those, which have a strong impact on the system and may 

therefore act as motors or as restraints, but which are difficult to control (i.e. stable political 
and social conditions). For the specific purpose of the study, i.e. that of formulating future 
energy strategies and technology options, the most impotent are “strategic or “key factors”. 
These factors combine a strong influence with a high level of dependence, indicating which 
actions should be given priority. Finally the following strategic factors have been selected: 
support of government policy to nuclear option, competitiveness, public acceptance, 
environmental protection, energy security, energy demand, and level of infrastructure. 
In the next step three social visions have been formulated, each corresponding to a cluster of 
related key factors development.. They have optimistic, realistic and pessimistic character. 

The second partial task performed parallel to social vision creation concerns 
technological visions. 
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Preliminary list of the key technologies has been prepared by the working group. Then, 
as the result of the prioritization procedure (Fig.4), the final list of key technology, shown in 
the legend of Fig.4, was established.  

 
Fig.4. Prioritization of the nuclear technologies 
 
In the next step, three technology visions for nuclear power future in Poland were 

identified. The first considers only one LWR technology unlike the two other scenarios which 
include HTGR reactors and waste disposal technology as well. 

Combining social and technological vision and taking into account Delphi results, three 
scenarios of the nuclear power development in Poland have been created and corresponding 
Road Maps have been elaborated.  

3 RESULTS AND PRELIMINARY FINDINGS 

3.1 Delphi Survey 

Delphi survey results, partially presented in Table 1 allow to formulate preliminary 
conclusions, as follows: 

 A large majority of the Delphi survey participants expect the introduction of nuclear 
components in a mix of electricity sources in Poland just after 2020. However, it seems a 
controversial issue considering that almost 17% of the respondents do not believe it will 
ever occur. Generally, considering its importance for security of supply and CO2 
abatement, nuclear fission was given high ratings in the impact assessments. 

 Roughly half of the experts believe that at some point after 2030 high-temperature gas-
cooled reactors will be in practical use for thermo-chemical processes (i.e. coal 
gasification). However, this was rather controversial issue covered in the survey. Due to 
the very long-term perspective for its technological maturity, HTGR reactors generally 
received very low impact ratings. There are no chances for the commercialization of this 
technology before 2030. 

 Both nuclear technologies elicit some degree of divergence between participants based on 
professional origin. While there seems to be a fairly high consensus between respondents 
on the technical feasibility and the anticipated time horizons, there are certain 
disagreements on the expected societal impacts and whether or not the technologies will 
be in practical use in Poland 

 Delphi respondents generally agree that the positive perception of nuclear fission in the 
public mind will be improved. 
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Table 1. Selected results of Delphi survey 
 

Thesis 1. 
Decrease of the self-sufficiency energy rate will be developed 
in Poland 

Thesis 2. 
40% increase of the domestic final energy 
consumption is expected 

1. When will the statement 
occur? - Time reference 

 

2. Impact of the thesis 
occurrence on: 

1. When will the statement 
occur? - Time reference 

2. Impact of the thesis 
occurrence on: 

Thesis 3. 
Assurance of the electricity supply security will be not 
possible without nuclear energy option in energy mix. 

Thesis 4. 
Public acceptance of the nuclear power technologies should 
be higher than 50% 

1. When will the statement 
occur? - Time reference 

2. Impact of the thesis 
occurrence on: 

1. When will the statement 
occur? - Time reference. 

2. Actions needed to enhance 
the likelihood of occurrence 

 

Thesis 5. 
The first NPP in Poland will start electricity production. 

1. When will the statement occur? - Time 
reference 

 

2. Impact of the thesis occurrence on: 
 

 

3. Actions needed to enhance the 
likelihood of occurrence: 

 

4.The first NPP should base on: 
 

5.The first NPP should be connected to the 
grid when gross electricity demand per year 
exceeds: 

 

6. The Polish electric power system 
allows cooperation with NPPs at the 
power: 

 
Thesis 6. 
High-temperature gas-cooled reactors (HTGRs) will be used in Poland to produce high-quality steam for thermo-chemical 
processes i.e. coal gasification. 
1. When will the statement occur? - Time 
reference 

 

2.  Impact of the thesis occurrence on: 
 

 

3. Actions needed to enhance the 
likelihood of occurrence 
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3.2 Road Maps 

Road Maps in Fig. 5, 6 and 7 were elaborated using an approach described in [7]. 
Fig. 5 indicates individual key technologies developed in considered scenarios and 

defines aims concerning nuclear technology implementation. 

 
Fig.5 Overall road map of the nuclear power development in Poland 
 
In Fig. 6 three considered scenarios with LWR and HTGR commercial use are confronted 

against Delphi survey results. 

 
Fig. 6 Road map of the NPP development in Poland with reference to Delphi survey 
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Fig. 7shows Road Maps with detailed time frame for each implementation phase of the 
individual technology within three scenarios. Similar to those R&D Road Maps are under 
development together with specification of the required actions. 

 
Optimistic variant 

 
Base variant 

 
Pessimistic variant 

 
Legend: 

I -Preparatory phase of NPP program, II –Investment preparation, III Construction, 
 IV -Operation  

 
Fig. 7 Road Maps on NPP technology implementation for individual scenarios 

4 FINAL REMARKS 

The knowledge gathered gives insight into the possible future constellations of nuclear 
power sector and on the actions necessary to increase the likelihood of the successful 
implementation nuclear technology in Poland.  

The ultimate objective of the project was to provide advice on energy R&D policy 
which should be useful for the decision makers. Since the project is not completed yet the 
conclusions and recommendations with regards R&D for energy sector are still under 
development. It concerns nuclear power as well. 
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