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1 PART 1 – EUROPEAN COMMISSION 

1.1 Background 

Assignment Title: Assistance to Ministry of Energy and Coal Industries (MECI) in the 
development of Energy Scenarios, Policies and National Energy 
Strategy to 2035 

Country and Dates: Ukraine and April 2016 

Beneficiary Organisation: Ministry of Energy and Coal Industry 

Beneficiary Organisation -  
key contact persons – name 
and e-mail address: 

Ministry of Energy and Coal Industry 

Vadim Virchenko 

vadim.virchenko@gmail.com 

Dmitry Tolmachov 

dtol70@hotmail.com 

 

Deliverables Produced: 8 & 9 April 2016 - Brainstorming Workshop 
 
Ranking Tool (that ranks different Energy scenarios) 
 
27 April 2016 – Policy Workshop 
 

Expert Team Members: Adrian Twomey (Team Leader) 
Rocco de Miglio (NKE) 
George Giannakidis (NKE) 

 

1.2 Essence of the Activity  

In view of the Association agreement between Ukraine and the EU, the Ministry of Energy and Coal 
Industry of Ukraine is updating the energy strategy of the country with a time horizon up to 2035. In 
this process the TIMES energy system model is used in order to examine a number of alternative 
scenarios for the future development of the energy system of Ukraine. The scenarios were defined 
some time ago and the relevant results were presented and discussed in a workshop by the energy 
modellers (Dept. of Energy Sector Development and Forecasting, Institute for Economics and 
Forecasting, Ukrainian National Academy of Science). A scenario ranking methodology based on the 
Multi Criteria Decision Analysis was developed in the framework of this assignment. A number of 
criteria were identified in consultation with the local stakeholders and the weight of each criterion 
was defined for each stakeholders group in the first workshop which was held on 8-9 April 2016. 

 

1.3 Key Findings 

1.3.1 Scenarios Perspective 

The scenario setup process included the definition of eight parameters that were considered crucial 
for the development of the Ukrainian energy system: shale gas, EE measures, EE targets, RES 

mailto:vadim.virchenko@gmail.com
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measures, RES targets, implementation of the National Emission Reduction Plan, CO2 targets and CO2 
tax. The combinations of these parameters created an initial set of sixteen possible scenarios out of 
which four scenarios were chosen and a sensitivity run was included for medium and high GDP 
growth rates.  

In general, the approaches that can be followed in the process of scenario analysis in energy policy 
making can be divided into two categories: 

a) A “target setting” approach in which a target that must be met is included in the scenario e.g. a RE 
target or an emission target. In this approach the model is run with the targets imposed, and the 
energy analyst identifies in the solution the technologies and the energy mix of the cost optimal path 
to achieve these targets. In the next step the policy instruments that can be implemented in order to 
achieve this path must be identified and described. Examples of such instruments include regulations 
(EE standards, appliance labelling etc.), awareness raising actions (information, awareness raising 
etc.), market reforms (market regulation, removal of subsidies etc.) and longer term options 
(research and technology development). At the last stage of the process, the policy set up should be 
analysed in detailed action plans that include detailed and measurable targets, activities, 
timeframes, tasks and responsibilities allocation, resources and performance measures. 

  

Figure 1:”Target setting” approach in Scenario analysis 

 

b) An “actions oriented” approach in which a number of policy actions are included in the scenario 
(e.g. CO2 tax, feed in tariff, investment subsidies etc.) and the model is used to examine their effect 
on the development of the energy system. In this approach a list of different instruments should be 
identified first and their possible effect is examined and compared to the desired state of the energy 
system in the future. If the desired state is not reached then additional actions should be included in 
the scenarios. The final step of detailed action plans is included in this approach as well. 
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Figure 2:”Actions Oriented” approach in Scenario analysis 

 

The four scenarios that were chosen for analysis in the Ukrainian energy strategy are all based on a 
“target setting” approach. Targets are included in the TIMES-Ukraine model for the level of energy 
efficiency (dictated by the National Energy Efficiency Action plan and the EU targets until 2030), the 
penetration of renewable energy (according to the National Renewable Energy Action Plan) and GHG 
emission levels (in accordance with the Kyoto Protocol and the submitted INDC, or with the Paris 
agreement for the longer term). 

Scenarios have been fully developed by the local modelling team and the details of the development 
process are not available. The only available documents present the “general design” and the “key 
hypotheses” of the storyline behind each scenario. A report for the details of the modelling 
implementation of the scenarios is not available and some information was provided during the 
meetings with the energy modelling team.  

The analysis of the scenario formulation and the model results, the main findings and consequent 
recommendations, are based entirely on the information which was shared by the energy modelling 
team.    

 

1.3.2 Modelling Perspective 

From a decision-making perspective, the four scenarios1 chosen to be included in the Energy Strategy 
to 2035 can be described as follows. 

The Baseline scenario: the main scope of such a medium-term exploration of the future national 
energy system is to find a configuration (energy production/consumption and technology mix) able 
to meet the domestic energy demands when the system is subject to the existing policies only (no 
new policies are included). Therefore, in this scenario the current level of EE and RES trends, as well 
as the current policy for GHG emissions levels, are assumed. 

The “Climatic” scenario: the main scope of this scenario is to see what would be the “cost-effective” 
development of the system when it is subject to an “overall” GHG constraint (compliance with the 
Paris agreement). The response of the model to this constraint identifies what is the potential of 

                                                             
1 More quantitative details of the storylines are reported at the end of the note.  



 

5 

 

GHG reduction and in which particular subsectors of the energy system (not in the overall economy 
system). The associated costs of this reduction, relevant to the technology replacement and fuel 
switching are also quantified. 

The “Community acquis” scenario: the main scope of such an analysis is to check whether the 
combination of two “predefined” and “specific” targets (on E.E., on RES according to EU decisions) 
leads to the desired reduction of GHG as well. This scenario makes evident the “difference” between 
a predefined “decomposition of the effort” (exogenous evaluation of efficiency improvements and 
renewables penetrations over the time horizon) compared to a system “cost-effective” set of 
decisions. In other words, the scenario aims to answer the following questions: “What would be the 
impact (for the energy system) of the two sub-targets for EE and RES with respect to the overall goal 
of GHG reduction and with respect to other energy-economic indicators?”. 

The “Combined” scenario: the fourth scenario is based on a combination of the previous two 
scenarios. It considers the simultaneous presence of an overall maximum cap for GHG emissions 
(Climatic scenario) and of two exogenously defined minimum increases of energy efficiency and 
renewable energy sources in the system (Community acquis Scenario). Although these three targets 
have “synergies” and “overlaps”, this scenario depicts a configuration of the energy system when all 
the identified targets are met (forced). The corresponding decision making question may be 
expressed in the following way: ”What are the benefits (if any) of the simultaneous presence of the 
three targets in the energy system?”. 

Concerning the key driving forces, all the four scenarios share the same socio-economic assumptions 
which lead to the same level of energy service demands. Two different GDP projections are used to 
explore a reference, as well as a more optimistic, development of the domestic economy for all four 
scenarios. These combinations lead to eight images of the Ukrainian energy system that can be 
described and analysed for policy insights.  

 

1.3.3 Strategy Perspective 

Running scenarios is a powerful tool to explore the evolution of an energy system when different 
hypotheses are tested. Sometimes assumptions aim to face the “uncertain” nature of key parameters 
(for example the economic growth rates and the corresponding service demands). Other times they 
aim to describe various policy levers and to characterize different measures, in other words to 
“control” the system towards desired evolutions. In the former case, scenarios can never be seen as 
“alternative strategic” dynamic images of the energy system, while in the latter case they might be 
considered as alternatives (if designed with this objective in mind). 

In the current exercise, the “Climatic”, the “Community acquis”, and the “Combined” scenarios are all 
alternative designs to the “Baseline” case. They all aim at introducing one or more “targets”, which 
is/are supposed to turn the reference dynamics of energy and environmental indicators towards a 
more sustainable condition, and to create trade-offs among the relevant criteria. Therefore, the 
strategic decision question behind the current scenario analysis can be formulated as follows: 
“Would it be better to commit to the GHG reduction target (“Climatic scenario”), to the simultaneous 
targets for E.E. and RES (“Community acquis scenario”) scenario, or to their full combination 
“Combined scenario”?”. 

This formulation does not appear like a real “strategic problem”, but it looks more like a “what-if 
analysis” (target-oriented) formulated in three different ways. Based on available information about 
the scenario’s design, they look more like three slightly different “explorations” of the energy system 
driven by sustainable-oriented goals. The preliminary model results analyses, as well as the tests 
undertaken with the ranking tool, seem to confirm this interpretation. In particular, the “climatic 
scenario” and the “combined scenario”, are almost identical in their key outcomes since their 
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storyline start to differ only in the long-term (after 2035). 

  

1.3.4 The multicriteria analysis 

To support the analysis of the energy system in Ukraine (and to enhance the communication among 
the people involved in the strategy design), the team was asked to prepare, test and deliver a merit 
ranking tool based on a multi-criteria approach aiming at capturing different aspects of the complex 
decision about the energy strategy to follow. 
Nine key indicators were identified during a brainstorming workshop with the local stakeholders.  
 

 Criterion Units Desired values 

C1 Costs (Investment costs and fixed operation and 
maintenance costs). 

Euro 2005 Minimum Value is better. 

C2 Cumulative GHG emissions (including CO2, CH4, N2O). Mt CO2eq Minimum Value is better. 

C3 Cumulative Total Primary Energy Supply (sum of all energy 
forms). 

Mtoe Minimum Value is better. 

C4 Total Final Consumption (sum of all energy forms). Mtoe Minimum Value is better. 

C5 Energy Import cost over GDP. % Minimum Value is better. 

C6 Average energy intensity (TPES / GDP). Mtoe/M$ Minimum Value is better. 

C7 Average energy dependency (Import / TPES (sum of all 
energy forms)). 

% Minimum Value is better. 

C8 Prices average growth rate (for a single “key” commodity e.g 
Electricity) 

% Minimum Value is better. 

C9 Penetration of renewable energy sources in the TPES. % Maximum Value is better. 

 
The criteria represent the key (environmental, energy, social, economic) aspects against which the 
four energy scenarios (considered as “alternative”) were compared and ranked. 
 
A spreadsheet-based tool (implementing the TOPSIS2 method) has been prepared and used for the 
ranking exercise. The method makes use of “two virtual alternatives”, the positive ideal alternative 
(the one which has the best level for “all” the criteria considered), and the negative ideal alternative 
(the one which has the worst attribute values), and selects the real alternative that is the “closest” to 
the positive ideal solution and “farthest” from the negative ideal solution. 
Sixteen tests have been performed, making use of the available set of results from the energy sys-
tem model and of the stakeholders’ preferences, expressed as a weight associated with each criteri-
on, are presented in the following chart (Figure 3). 
  

                                                             
2 TOPSIS (Technique for Order of Preference by Similarity to Ideal Solution) 
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Figure 3: Minimum, average and maximum weights assigned to each criterion (C1 – C9) from the 
stakeholder’s input. 

1.4 From scenario results to policies 

In section 1.3.1, two alternative approaches of using energy system models in policy making were 
described the “target setting” and the “actions oriented” approach and it was mentioned that the 
scenarios formulated using TIMES-Ukraine are following the “target setting” approach.  
 
When an energy system model, like a TIMES-based model, is used in a target-oriented approach a 
cost optimal configuration of the country energy system is identified. This includes transformation 
sector technologies and technologies that are needed to satisfy the energy service demands as well 
as an energy mix (different energy forms used). The model results in this case must be interpreted 
and analysed in order to identify some policy instruments and/or actions which, once implemented, 
would move the system towards the desired evolution in the best case or at least would be able to 
avoid undesired developments. 
 

 
Figure 4: “Backward approach” for the analysis of model results. 
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A “backward approach” is generally useful to analyse the model results with this objective in mind 
(Figure 4): 
 

1. First of all the “most interesting” or “desirable” alternative out of the different calculated 

outputs (e.g. scenario “B” in Figure 4), should be identified, using for example the MCDA 

methodology described in section 1.3.4 above. 

2. In the next step, the policy analysts should identify intermediate milestones in the time 

horizon of the analysis. These would be significant turning points in the key indicators that 

are used in the monitoring of the development of the energy system. For example they 

could be points where a new energy commodity is introduced, or the Energy Intensity 

reaches a certain level etc. Here it should be noted that the TIMES model used in the 

current analysis is implemented in a “perfect foresight” approach. This means that the 

model makes decision at each point in time knowing all the future developments regarding 

prices, costs, constraints etc. This approach may present some pathways towards the 

desired outcome which are not easy to replicate in a real system. In real life, decisions are 

taken based on a very limited knowledge of future developments. Therefore, the analysis 

of the results through the identification of key turning points and changes is always 

necessary in order to design the needed set of real actions and the corresponding timeline 

of their implementation. 

3. Policy analysts should then identify the changes that are needed in order to move the 

system from the milestone right before the desired final outcome to point B and define a 

plan. The different policy instruments taken into consideration can include: 

 Regulations: energy efficiency standards for appliances on which labelling schemes can 

be based and introduced. Building codes with minimum energy performance require-

ments or minimum use of RES etc. 

 Awareness raising actions: education of technical personnel on the implementation of 

improved technological options, information and awareness raising for energy consum-

ers, promotion/support of energy audits etc. 

 Market reforms: Marker liberalisation and efficient regulation, removal of subsidies etc. 

 Longer term policy options: Research and development for specific technologies that 

have been identified as important in order to improve their efficiency, decrease their 

cost or achieve local production.    

In this process, existing barriers (legal, regulations, behavioural etc) should be tackled, the main 
actors should be identified, and the corresponding financial burdens should be calculated. Thus, 
an action plan should: 

 define detailed, clear and measurable targets. 

 describe activities and related timeframes. 

 identify responsibilities allocate task and relevant resources. 

 include performance measures in predefined milestone points. 

 

4. This process should be iterated until reaching the base year (point 0), defining in this way a 

full path for reaching the desired state, with intermediate milestones. 
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An example is given below in order to describe the approach suggested in a particular case: 
 
Let’s assume that a cost optimal analysis is performed in a target oriented mode, in which lighting is 
identified as a key energy service. Assume that in the last period of the analysis, incandescent bulbs 
are no longer part of the solution, while they were still used in the period before.  
 
The message from the model output, based purely on the least cost analysis, is that it is no longer 
cost-effective to invest in and use incandescent bulbs. However, in real life, a number of consumers 
may not see the benefit of such a decision since they do not have access to perfect information, and 
may not behave in the rational way. The implementation of an energy efficiency standard for light-
bulbs, aiming at banning incandescent bulbs from the market is an action that the decision maker 
can take aiming to correct the imperfect behaviour of consumers. Thus, a deep analysis of the model 
results can give hints about what type of technology needs to be subject to labelling, regulations, 
taxation or subsidy, when should this be put in place and what are the monetary implications (if any). 
 
 

1.5 Challenges Faced and Recommendations 

This section reports some pending issues, identified during the activity, which deserve to be 
improved for future analyses. 

1.5.1 Recommendations for better Scenarios by the Ukrainian Government 

A brief analysis of the scenario definitions and the underlying policy questions was presented in 
section 1.3.2. Based on this, some specific recommendations are presented below: 

 The “nature” of the decision problem should be clarified and made very explicit. Current 

scenarios are not designed on the basis of alternative strategic hypotheses. They are 

more like exploratory tests in a “what if” analysis. The identification of a clear strategic 

problem should drive the preparation of the energy strategy document, and the design 

of the scenario, so that stakeholders will be able to use the energy system model of 

Ukraine as a decision support system. 

 Scenarios are “designed” and “optimised” till 2050, but results are extracted and 

compared till 2035, since this is the timeframe dictated by the strategy document. There 

is a risk to lose part of the information contained in the model solution and to miss some 

key differences across scenarios/strategies (for example due to significant changes in the 

evolution of the system after 2035) when this approach is used. 

 The economic response of the model (related to the calculation of energy prices, and 

system costs) seems to be not completely correct. The overall implementation of the 

scenarios in the TIMES model needs adjustments and improvements to overcome these 

problems and get a set of “consistent and comparable” results. 

 

1.5.2 Recommendations for better Criteria by the Ukrainian Government 

The list of nine criteria used in the MCDA approach defined in a brainstorming session with local 
stakeholders, could be further improved for future analysis. Specifically: 

 Only quantitative criteria are considered for a cross scenario comparison at this stage. 

'Security' is an important indicator but it is translated and measured with a simple ener-
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gy dependency-based metric. Environmental, energy, economic criteria are currently 

included. Criteria which are not part of the analysis currently are: “emissions of other 

pollutants” or the associated “damage cost” related to these local pollutants, 

“diversification” of energy supply or energy sources, “easiness of implementation” of 

specific measures/targets, “flexibility of the power system”, “public acceptance”, etc. 

 For all the not explicit criteria, an ex-post analysis (e.g. thresholds) may allow to better 

understand the trade-offs of different evolutions of the system, and to further refine the 

ranking exercise. 

 Looking at the “variance” of the weights chosen by different stakeholders, there is a 

good evidence that different opinions/views were represented and considered in the 

first stage of the work. It is suggested to keep a broad stakeholder engagement to face 

the complex task of energy planning. 

 

1.5.3 Framework Recommendations 

Part of the current assignment was the preparation of a framework for transferring scenario results 
into national policies. A framework was presented, however in order to apply it to the specific model 
results a number of issues should be addressed: 

 We don't know in details what are the specific assumptions of the scenarios (targets, 
policy instruments and measures modelled) and the specific way in which they were 
modelled. Model results can give us some clues, but at the moment the only quantita-
tive information which is available is a set of charts and slides presented during the 
workshops, and cumulative indicators (aggregated figures) calculated for populating the 
ranking tool. Before starting to design energy polices, it would be necessary to under-
stand what is a mere “assumption” (and therefore a model input) and what is an actual 
“finding” (outcome) of the simulation. To achieve this, a closer collaboration with the 
modelling team is necessary in order to understand the detailed model inputs and the 
exact modelling techniques that were used. 

 In order to apply the suggested framework and propose policy measures, a detailed set 
of results should be made available to analyse technology penetration, energy commod-
ities use etc. in the different sectors that are included in the model. 

 More emphasis should be given to the demand side, both in terms of results analysis 
and in terms of preparation of measures and actions dealing with the demand devic-
es/appliances and the final uses of energy. This is important, specifically when analysing 
energy efficiency measures and the penetration of RE technologies in the demand sec-
tors, and especially so in the case of Ukraine where a strong potential for improvement 
of the demand side energy technologies exists. 

1.6 Ownership 

After this short Activity is completed – remember, that it was only approved in April, and 

was completed by 29 April, the Government of Ukraine is committed – based on what they 

have told the Experts – to continue to strengthen the Strategy design process and to con-

tinue to improve the main model – TIMES-Ukraine – that is used as an optimisation tool to 

assess the impacts of different Energy Scenarios. The Workshops in this Activity has acted 

as a “catalyst” to reinforce and to strengthen the current work being undertaken on the 

development of a new Energy Strategy for Ukraine.   
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1.7 Impact Matrix  

This is probably one of the first attempts to use a system-oriented and participatory approach aided 
by decision support tools, in the definition of a “strategy” in the energy sector of Ukraine. The task is 
ambitious, and some additional efforts and assistance are probably necessary before finalising a fully 
consistent and complete document which has a large consensus and robust methodological basis. 

 Transparency: it is suggested to share among the stakeholders, and to make transparent 
in the analysis, all the “key” quantitative information which are used in the planning ex-
ercise. National Energy Balance, inventory of Emissions, technology repository, bounda-
ry conditions should be clearly discussed and reported. Data and indicators should be al-
so benchmarked with international statistics. Comparisons may unveil statistical prob-
lems, underestimation/overestimation of some key parameters (like costs, savings po-
tentials, etc.), and/or the “distance” from other Countries. 

 Stakeholder engagement: stakeholders should be involved in the design of the scenarios 
(strategic hypotheses), not only in the analysis and selection of a predefined package of 
options. Scenarios should be formulated on the basis of a self-consistent storyline aim-
ing at testing a clear hypothesis of the energy system evolution (economic drivers, in-
vestments priorities, targets, etc.). 

 A policy-oriented results analysis: this is still an unexplored activity in Ukraine. It’s im-
portant that modellers and decision makers cooperate in such a task in order to trans-
late the findings of the modelling test into concrete instruments. 

 International Community: the energy system model which is going to be used belongs to 
the family of the TIMES models generators. The Energy Technology Systems Analysis 
Program (ETSAP), an Implementing Agreement of the International Energy Agency (IEA), 
first established in 1976, is responsible to develop this methodology. ETSAP functions as 
a consortium of member country teams (currently nearly 70 countries) and invited 
teams that actively cooperate to establish, maintain, and expand a consistent multi-
country energy/economy/environment/engineering (4E) analytical capability. Local en-
ergy system planners could benefit a lot from a regular participation of a Ukrainian 
modelling unit to the workshops/events organised by this community.  

 

Impact Area Developments 2012 2015 / Apr 2016  

Policy Development of Energy 
Strategy in spirit of Energy 
Community 

Limited Energy 
Strategy to 2030 

Update of New 
Energy Strategy to 
2035 is now 
underway. 

 

Regulation Fulfilment of best practice 
Energy Scenario assessment  

No Ranking Tool to 
judge between 
different Energy 
Scenarios 

Operational Ranking 
Tool provided to 
Participants of 8/9 
April Workshop  

Technology Development of Energy System 
Optimisation Model for support 
to a Country’s Energy Strategy 

 Restricted TIMES-
Ukraine Energy Model 
(base year: 2005) 

More awareness of 
areas to improve 
value of TIMES-
Ukraine model to 
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decision-makers 

Economics Best practice Assumptions Limited and incorrect 
Assumptions in use in 
the Energy System 
Model 

More accurate 
Assumptions in use 
in the Energy 
System Model 

Social n/a n/a n/a 

 

1.8 Scenarios (Alternative strategies)  

Scenario Conditions Description 

GDP Baseline 2.8% – the average annual GDP growth in 2012-2035  

Optimistic 4.6% – the average annual GDP growth in 2012-2035 

B
as

e
lin

e 
 

EE Missing Implementation of energy efficiency measures at the current level 

RES Missing The introduction of renewable energy technologies at the current 
level 

GHG Current Current restrictions on GHG emissions under the Kyoto Protocol 
(KP2) for the second validity period (76% compared to 1990 until 
2020) and Intended nationally determined contributions (not 
exceeding 60% compared to 1990 until 2030) 

A
cq

u
is

 
C

o
m

m
u

n
au

ta
ir

e
 EE Goal Setting target indicators of energy efficiency at the level of 9% in 

20203 and at the level of 19.5% in 20354. 

RES Goal Setting indicative RES targets in gross final consumption at the 
level of 11% in 2020 and of 21.5% in 20355. 

C
lim

at
ic

 

GHG 
emission 

Scenario 1.5°С Compliance with the Paris agreement and active participation in 
limiting the global temperature increase to 1.5 ° C, which 
envisages the reduction of GHG emissions by 30% until 2050 
comparing to the level in 1990. 

C
o

m
b

in
ed

 

EE + RES 
+ GHG 
goals 

Goals Increasing energy efficiency by 9% in 2020 and by 19.5% in 2035. 
 
Increasing RES in gross final consumption till 11% in 2020 and 
21.5% in 2035. 
 
Reducing GHG emissions by 30% until 2050 comparing to the level 
in 1990. 

                                                             
3 According to the National Energy Efficiency Action Plan by 2020.  

4 The EU decided to increase energy efficiency and to increase the use of renewable energy by at least 0.7% per year during 
2021-2030 (Http://europa.eu/pol/ener/index_en.htm). It is assumed that the same requirements apply to Ukraine. It is 
proposed to include the same rate until 2035 in the ESU-2035. 

5 According to the National RES Action Plan by 2020. 

http://europa.eu/pol/ener/index_en.htm
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2 PART 2 – BENEFICIARIES 

2.1 Agenda of Brainstorming Event  

 

DRAFT 

BRAINSTORMING EXERCISE / WORKSHOP 

Preparation of the National Energy Strategy of Ukraine till 2035 

Dates: April 8 – 9, 2016 

Location: Puscha Congress Hotel 
20 N.Yunkerova St., Puscha-Voditsa, Kiev, 04075 
Phone:  +380 44 364 
9000 
Fax: +380 44 364 9001 
GPS coordinates: 50°31'58.5"N 30°21'44.1"E 
 

Day 1 – Friday 8 April 2016 

9:00am – Bus transfer from the Academgorodok metro station 

9:30am – arrival to the hotel 

Time Topics Speakers / Facilitators 

10:00 – 10:15 Welcome speech from the Ministry of Energy 
and Coal Industry and Inogate Program 

V.Virchenko, A.Twomey, 

Introduction of participants 

10:15 – 12:00 Session 1 

Tasks and Objectives of Ukraine and the EU on 
the Energy Strategy Development 

Presentation 

Result: determination the tasks and objectives 
of the Energy Strategy of Ukraine till 2035  

Moderator D.Tolmachov  

T. Woellert (EU Energy and 
Climate Strategy) 

R.DeMiglio (EU Modelling Ex-
perience) 

V.Riabtsev (Strategy Concept) 

S.Golikova (Expert view) 

Open Discussion 

12:00 – 13:30 Session 2 

Strategy Structure – Based on the Agreed 
Tasks and Objectives 

Result: determination the Strategy Structure 
and chapters (parts) of the Energy Policy, de-
termination the experts, responsible for each 
of the chapters (parts) preparation   

Moderator V.Virchenko 

V.Riabtsev (draft Strategy 
Structure), 

Open Discussion 

13:30 – 14:00 Session 3 

Presentation of the Energy Scenarios by the 
Economics and Forecasting Institute including 

Moderator V.Virchenko 

O.Dyachuk, R.Podolets  
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applied approaches and criteria Questions to developers 

14:00 – 15:00 Lunch  

15:00 – 16:00 Presentation and Discussion of Results of Sce-
narios Compilation, Validation and Discussion 
of the criteria (metrics to use) against which 
the Scenarios will be compared 

Result: understanding of i) the principles used 
for presented scenario modeling, ii) major 
parameters and results of presented scenario 
modelling   

Moderator V.Virchenko 

O.Dyachuk, R.Podolets  

Open Discussion 

 

 

16:00 – 19:00 Session 4 

Presentation of the Energy Strategy ranking 
methodology, ranking exercise and a feedback 
(what is missing, what is redundant, what needs 
to be improved) 

Result: preliminary ranking of presented by In-
stitute scenarios 

Moderator D.Tolmachov  

R.DeMiglio 

V.Virchenko 

Open Discussion 

 

19:00 Dinner followed by informal Discussions  

 

Day 2 – Saturday 9 April 2016 

9:00 – 10:30 Session 5 

Discussion of Priority Scenarios – Open Discus-
sion Approach 

Result: evaluation of Priority Scenario for ac-
cordance to the tasks and objectives of the En-
ergy Strategy of Ukraine till 2035, sub-sectoral 
priorities etc. 

Moderator V.Virchenko 

Riabtsev, Golikova, Khabatyuk, 
Sinyuk 

Open Discussion 

 

10:30 – 11:00 Session 6 

Discussion of Extra Criteria 

Result: identification of extra criteria if needed 

Moderator V.Virchenko 

R.DeMiglio  

Open Discussion 

11:00 – 12:00 Collection of criteria weights/preferences from 
stakeholders 

Result: identification of criteria weights/ prefer-
ences from stakeholders 

Moderator V.Virchenko 

R.DeMiglio  

Open Discussion 

12:00 – 13:00 Session 7 

Update of the Strategy Structure – based on the 
ranked priority scenario 

Result: updated Strategy Structure and list the 

Moderator V.Virchenko 

V.Riabtsev (updated Strategy 
Structure) 

Open Discussion 
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experts, responsible for each of the chapters 
(parts) preparation   

13:00 – 14:00 Lunch  

14:00 – 16:00 Discussion of the main approaches/ideas for the 
preparation of Energy Policies as part of the 
Energy Strategy 

Result: exchange ideas as for Energy Strategy 
preparation as well as for preparation of specific 
energy policy chapters 

Moderator V.Virchenko 

V.Riabtsev, S.Golikova, 
O.Khabatyuk, A.Sinyuk 

Open Discussion 

16:00 – 17:00 Summary and Next Steps 

Result: identification of the requirements as to 
the content, volume, timing and reporting for 
the preparation of specific energy policy chap-
ters 

Moderator V.Virchenko 

V.Virchenko, A.Twomey 

Discussion 

18:00 – Bus transfer to Kyiv 

2.2 List of Participants of Brainstorming Event  

PREPARATION OF THE ENERGY STRATEGY OF UKRAINE TILL 2035 

LIST OF BRAINSTORM / WORKSHOP PARTICIPANTS  

APRIL 8 – 9, 2016 

No Name, title Contact data Participation 

in Workshop 

/ hotel room 

+ means 

room 

needed 

1. Vadym Virchenko – Adviser to the Minis-
ter, Coordinator of the ESU-2035 prepara-
tion, Ministry of Energy And Coal Industry 
(MoECI) 

v.virchenko@gmail.com,   

067 697 93 88 

2 days/+ 

2. Sergey Porovsky – Adviser to the Minister, 
Energy efficiency, Renewables, MoECI 

serhiy.porovskyy@gmail.com  2 days/+ 

3. Oleksandr Vovk, Adviser to the Minister, 
Oil and Gas Sectors, MoECI 

067 208 2872 2 days/- 

4. Nataliya Boyko, Project Manager, Energy 
Sector Reform, National Reform Council  

Nataliya.boyko@reforms.in.ua 

067 576 7667 

2 days/+ 

5. Dmytro Kovalenko – Director of 
Department for Renewable Energy Sources 
and Alternative Fuels, State Committee for 

KovalenkoDmVit@gmail.com, 
097 844 3755 

Friday/- 

mailto:v.virchenko@gmail.com
mailto:serhiy.porovskyy@gmail.com
mailto:Nataliya.boyko@reforms.in.ua
mailto:KovalenkoDmVit@gmail.com
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Energy Efficiency 

6. Dmitry Tolmachov, The head of the Energy 
Sector Reform and Development Program 
Coordination Unit (EPCU), MoECI 

dtol70@hotmail.com, 

067 935 4727 

2 days/+ 

7. Vladimir Riabtsev, EPCU Fuel and Energy 
Development Strategy Specialist, MoECI 

riabtsev.v@gmail.com, 050 445 33 
56 

2 days/+ 

8. Andrey Perevertaev, EPCU Power Sector 
Specialist, MoECI 

aperev@gmail.com,  

068 552 28 86 

2 days/- 

9. Svitlana Golikova, director of 
“TransEnergoConsulting” Company, 
Inogate ESU-2035 Legal and Regulatory / 
Energy Security Expert 

svitlana.golikova@gmail.com, 

096 451 75 96 

2 days/+ 

10. Oleksiy Khabatyuk, the Head of the 
Environmental (Green) Investments 
Fund, Inogate ESU-2035 Energy Efficiency / 
Renewables / Environment Expert 

khabatyuk@gmail.com,  

050 501 60 32 

2 days/+ 

11. Andrey Sinyuk, Project Manager, Institute 
UkrNDIproject (on behalf of Director 
Institute, Roman Brytsky, Inogate ESU-
2035 Coal Sector Expert) 

sav_sen@ukr.net,  

066 265 22 09 

2 days/- 

12. Roman Podolets, Head of the Department 
of Energy Sector Development and 
Forecasting, Institute for Economics and 
Forecasting Ukrainian National Academy 
of Science 

r.podolets@gmx.de,  

044 280 89 27, 

2 days/+ 

13. Oleksandr Diachuk, Senior Research 
Officer, Department of Energy Sector 
Development and Forecasting, Institute for 
Economics and Forecasting Ukrainian 
National Academy of Science 

oadyachuk@ukr.net,  

044 280 89 27 

2 days/+ 

14. Maxim Chepelev, Research Officer, 
Department of Energy Sector 
Development and Forecasting, Institute for 
Economics and Forecasting Ukrainian 
National Academy of Science 

chepelev@gmail.com 

 

Friday/- 

15.  Iaroslav Berezhnyi, Associate Professor, 
Public Policy and Social Development 
Department, National Academy of Public 
Administration, Office of the President of 
Ukraine 

berezhnyi@meta.ua 

 

2 days/+ 

16. Valentyna Beliakova, the Director of  office@euea-energyagency.org 2 days/+ 

mailto:dtol70@hotmail.com
mailto:riabtsev.v@gmail.com
mailto:aperev@gmail.com
mailto:svitlana.golikova@gmail.com
https://www.linkedin.com/vsearch/p?company=Environmental+%28Green%29+Investments+Fund&trk=prof-0-ovw-curr_pos
https://www.linkedin.com/vsearch/p?company=Environmental+%28Green%29+Investments+Fund&trk=prof-0-ovw-curr_pos
mailto:khabatyuk@gmail.com
mailto:sav_sen@ukr.net
mailto:r.podolets@gmx.de
mailto:oadyachuk@ukr.net
mailto:chepelev@gmail.com
mailto:berezhnyi@meta.ua
mailto:office@euea-energyagency.org
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European-Ukrainian Energy Agency (EUEA) 091 331 00 10 

17. Iryna Stavchuk, the head of the Climate 
Change Unit for National Ecological Centre 
of Ukraine (NECU)  

is@necu.org.ua 
095 273 26 73 

2 days/+ 

18. Mykhailo Chizhenko Deputy Director of 
Climate Policy Dept, Ministry of Ecology 
and Natural Resources 

chyzhenko@menr.gov.ua  

095 584 2734 

 

2 days/+ 

19. Pavlo Maksyukov representative from 
Ministry of Ecology and Natural Resources  

pavelma@ukr.net 

050 773 6820 

2 days/+ 

20 Georgiy Geletukha,  Head of BioEnergy 
Association of Ukraine 

geletukha@uabio.org 

+380 50 358 2454 

2 days /- 

21 Alex Epik, BioEnergy of Ukraine epik@biomass.kiev.ua 2 days/- 

22 Torsten Woellert, SGUA Torsten.Woellert@ec.europa.eu Leave Fri pm 

23 Olga Simak, EC Sector Manager Olga.Simak@eeas.europa.eu Leave Fri pm 

24 Olga Borodankova, Sector Manager Olga.borodankova@eeas.europa.eu Friday 1 day 

25 Rocco deMiglio, INOGATE Rocco.demiglio@gmail.com 2 days/ - 

26 Adrian Twomey, INOGATE TwomeyAJ@yahoo.com 2 days / - 

27 Viktoria Diachkova, INOGATE Vod.inogate@gmail.com 2 days / - 

28 Anna Petrus, INOGATE a.petrus@inogate.com 2 days/ - 

29 Vladimir Ternytskyi, INOGATE tvminogate@gmail.com 2 days/ - 

 

2.3 Policy Paper on the basic principles of energy policy of Ukraine up to 2035 

The 2030 Energy Strategy of Ukraine was approved by Directive of the Cabinet of Ministers of 
Ukraine of July 24, 2013 №1071-р. The changes in the national and international situations, new 
temporary borders in the country’s East and South, a sizeable contraction of the economy – all these 
requires Ukraine to review and, consequently, adjust the national policy, particularly its energy 
policy. 

Having made its sovereign choice in favour of prospective membership in the EU, Ukraine has to 
construct its energy policy considering the EU energy policy. The vision of the EU common energy 
policy is stipulated in the EC communications to the European Parliament, so called “Energy 
package”. Agreeing to establish the Energy Union, the member states shall delegate to the newly 
created body the powers to form a coordinated Energy policy within the EU and towards the 
countries outside the Energy Union. That is why the fundamental documents of Ukraine’s energy 
policy are to consider the EU energy policy trends and take into account differences between Ukraine 
and the EU in terms of current state on the nation’s economy as a whole and the energy sector in 
particular. The Energy Policy of Ukraine shall take as a premise a necessity of cooperation with the EU 
in the areas of integration and market development, energy security in the current status of EU-

mailto:is@necu.org.ua
mailto:chyzhenko@menr.gov.ua
mailto:pavelma@ukr.net
mailto:geletukha@uabio.org
mailto:epik@biomass.kiev.ua
mailto:Torsten.Woellert@ec.europa.eu
mailto:Olga.Simak@eeas.europa.eu
mailto:Olga.borodankova@eeas.europa.eu
mailto:Rocco.demiglio@gmail.com
mailto:TwomeyAJ@yahoo.com
mailto:Vod.inogate@gmail.com
mailto:a.petrus@inogate.com
mailto:tvminogate@gmail.com
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Ukraine relations, as wells as prospects of Ukraine to join the EU and implement the common energy 
policy within the EU. 

The fundamentals of the EU energy policy are:  

 reliable supplies of energy resources and services – to where and when they are needed; 

 competitive environment to achieve affordable prices on energy resources and services for 
consumers; 

 consumption of energy resources and services based on the principles of sustainability, lead-
ing, among other things, to a reduction in GHG, pollutants emissions and fossil fuel depend-
ence.  

The former has a global character as one of the most crucial challenges to the mankind has been a 
climate change. Its solution will require from the world community to consolidate efforts for effective 
and proper reaction to the issue of global GHG emissions to keep the average temperature rise 
within 2°С, lower than as compared with pre-industrial level and do our best to limit a temperature 
rise to 1,5°С by 2100. The Paris agreement to the UN FCCC, signed by Ukraine in 2016, defines 
targets and key mechanisms to achieve them for decades to come. Transfer to a low carbon energy 
sector is a cornerstone towards these targets. Though Ukraine currently has no clear international 
legally binding obligations on GHG emissions beyond 2030, the energy policy of Ukraine should 
include achieving long-term targets on decarbonisation of the energy sector.  

The factors listed above have justified a need to formulate the fundamental principles of the energy 
policy of Ukraine which are to define its objective and basic principles. 

The radical changes in Ukraine’s energy policy are to touch a transition from inefficient current model 
of the energy sector functioning towards the model which would ensure meeting the consumers’ 
needs in energy resources and services at reasonable prices and reliable supplies with a minimum 
footprint on the environment.   

Changes in the energy policy (transition from the out-dated model of energy sector functioning 
dominated by big producers, fossil fuels, inefficient networks, unsustainable functioning of the gas, 
coal and electricity markets to the new model with a competitive environment being established, 
domination of a type of energy and fuel production or sources and supply routes being minimised 
and attention to EE improvement, environmental performance and wider application of RES being 
made.  

To achieve this, a radical reform both of the production system, energy consumption, obtaining 
energy services and of the system of their transportation and supply. This will make Ukraine to face 
new economic and technological challenges, but at the same time will open new opportunities for 
innovations in energy production, supply and consumption opportunities. 

Decentralisation of all the energy flows in Ukraine is required, that foresees a gradual transition fro 
the vertical system of energy system planning and monopolies and oligopolies’ influence to a new, 
innovative horizontal system on the basis of distributed (local) production of energy resources, 
intensive utilization of RES and functioning of practical mechanisms of energy demand management. 
Another element of the energy policy is a deep integration of national energy markets into the pan-
European energy market. 

Further development of the energy sector will take place under the conditions of speeding-up and 
deepening market reforms that would minimize the government’s interference in the governance of 
the energy market. It is quite natural that under those conditions the energy markets would develop 
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first of all towards an increase in completion on the markets.  It means that the government should 
have enough leverage on the energy development considering the nation-wide interests and aspiring 
to ensure the social well-being.  

The Energy policy of Ukraine aims at achieving sustainable development of the country and is a 
policy of transition from the current energy status to the target status characterized by: effective and 
rational energy consumption, safe to people or the environment both at the national and local levels, 
means of production, transformation, reliability and security of energy supplies and services and 
non-discrimination access to them.                                                                     

The key elements of the policy of achieving of the targeted energy status of Ukraine will be: 

- price setting based on the implementation of the concept of full price on all fuel and energy  types, 
as well internalization of negative externalities, namely: 

- functioning of competitive and non-discriminatory energy markets; 

- energy democracy (support to decentralization of energy and fuel production and storage, as well 
as non-discriminatory access to the transportation and supply systems, etc.);  

- ensuring sustainable, high-quality, reliable and economically justified accommodation of energy 
needs of the society. 

 
Energy Policy of Ukraine 

The Energy Policy of Ukraine shall be adopted at the legislative level and focus on the following key 
objectives: 

 ensuring energy security and energy supplies; 
 upgrading, decentralisation, and development and reliable protection                                                             

of the energy infrastructure as an integrated part of the European infrastructure; 
 establishing a competitive environment for high-quality, modern and affordable energy 

products and services to the consumers; 
 sustainable energy consumption by decreasing GHG emissions, environmental footprint and 

reducing energy dependence on supply and production of fossil fuels.                                                                                

The essential tasks for implementation of the Energy Policy of Ukraine will include:  

 improvement of safety and reliability at the all levels of energy resources and services deliv-
ery; 

 price affordability for consumers to obtain high-quality and modern energy services and 
products as a contribution to a fight against energy poverty; 

 mitigation of high prices’ impact on energy resources and services for vulnerable consumers; 

 a balance of availability, potential and demand on different energy resources; 

 incentives to economic growth and improvement of governance in the energy sector consid-
ering the ecological aspect; 

 fulfilment of obligations in the area of environmental and climate protection.  

 

Vision of the future energy sector in Ukraine and the Objective of the new Energy Policy of Ukraine  
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The future energy sector of Ukraine is a balanced energy system ensuring sustainable, high-quality, 
reliable and affordable meeting of energy needs of the society, is based on the use of life-friendly 
innovative technologies, a transparent and competitive energy market that encourages the 
participants to efficiently use resources, to form the culture of energy consumption and conservation 
and to ensure competitive advantage of the national economy, macroeconomic stability and 
prosperity of the people of Ukraine. 

The objective of the new Energy Policy of Ukraine is optimisation of gas, electricity and heat markets’ 
operation, utilising the potential of improvement of energy consumption efficiency  and energy 
transformation, substitution of energy needs with energy and fuel from renewable and alternative 
sources through a reform of ownership relations and participation in capital in the energy supply and 
transformation sectors, support to creation and forming a network of self-regulating consumer 
organisations to establish a competitive environment on the energy market of Ukraine. 

Recommendations  

It is proposed to divide the political and strategic aspects into two levels: Law of Ukraine “On the 
Basic Principles of the Electricity Market Functioning” and Energy Strategy of Ukraine approved by 
the Government of Ukraine. 

Energy Strategy  

First of all, development of the Energy Strategy is based on identified national security threats and 
priorities to its provision: threats and priorities both of energy security, of economic character  and in 
related areas, ecology in particular.  

The Ukraine’s National Security Strategy, approved by Decree of the President of Ukraine 
№287/2015 of May 26, 2015 (hereinafter, the National Security Strategy), determines actual threats 
to energy security and related threats of general economic level and ecological security:  

 lack of clearly determined strategic objectives, priority areas and goals of social-economic 
development;  

 low technology and a resource intensive economic model;  

 development of market mechanisms in the energy sector; 

 insufficient level of diversification of sources of energy supply and technologies; 

 criminalisation and corruption of the energy sector; 

 ineffective EE and energy saving policies; 

 excessive man-made impact and high industry-related load. 

In response to these threats the Strategy identifies the following priorities: 

 demonopolisation and deregulation of the economy and protection of economic competi-
tion; 

 reform of the energy markets, provision of transparency of business activities, competition 
on these markets and their demonopolisation, integration of the energy sector of Ukraine in-
to the EU energy markets and energy security systems; 

 improvement of EE and energy saving; 
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 diversification of energy sources and energy supply routes; 

 development of renewable and nuclear energy considering the priority tasks of ecological, 
nuclear and radiation safety; 

 resource savings and provision of a balanced natural resources management; 

 reduction in the environment pollution. 

When developing a draft Energy Strategy the writers, first of all, draw on the identified national 
security threats and priorities of ensuring it. Also they consider the unconditioned observance of the 
terms and obligations undertaken by Ukraine in line with the international agreements, namely: 

 Association Agreement between Ukraine, on the one hand, and the European Union, Euro-
pean Atomic Energy Community and its member states, on the other hand (hereinafter the 
Association agreement); 

 Protocol on the Accession of Ukraine to the Treaty establishing the Energy Community; 

 Kyoto Protocol and Paris Agreement under the United Nations Framework Convention on 
Climate Change. 

To calculate the scenarios of implementation of the energy policy the experts applied the modern 
energy-ecology and economic-mathematics models, similar to those applied by leading countries in 
the world for long-term projections and strategic energy planning. 

Given a lack of a long-term social and economic development strategy of Ukraine, the studies are 
carried out based on various macroeconomic and energy scenarios. Modelling calculations of the 
energy scenarios demonstrate prospective and possible means to achieve the targeted status of the 
energy sector. These include: 

1) Acquis Communautaire scenario foreseeing the implementation of the key international obli-
gations of Ukraine in the energy and related areas (in particular, EU Directives on EE, RES, 
pollutants, etc.); 

2) Climate scenario envisaging the achievement of the Paris Agreement objectives, according to 
which the UNFCCC Parties in cooperation shall adopt and properly address the issue of glob-
al GHG emissions to curb the average temperature rise far below 2°С compared with the pre-
industrial level and make efforts to limit the temperature rise to 1.5°С; 

3) Combined scenario envisages parallel implementation of the terms of the first and second 
scenarios. 

Additionally, sector energy scenarios are analysed, enabling evaluation of different development 
trends for electricity and heat production sectors (e.g., development, stability or shut-down of NPPs; 
different penetration of RES in the electricity and heat markets, etc.). 

The following priorities are identified:  

 to ensure energy security and energy sufficiency;  

 to improve energy efficiency; 

 to expand usage of RES;  

 to reduce the technological load of the environment.  
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It is proposed to identify the key targets by determined priorities of the energy policy of Ukraine until 
2035 and for a longer term – 2050. 

The 2035 targets shall be determined with the set of indicators:  

 improvement of EE of the national economy against the baseline period; 

 provision of RES share in the gross final consumption; 

 level of GHG emissions against the baseline year; 

 level of pollutants emissions from combustion installations. 

A 2050 prospective target is proposed to be such a level of GHG emissions, which allows globally 
limiting a rise of average temperature on Earth to well below 2°С against the preindustrial level, 
which is 30% as compared to the 1990 level. Such a target fully complies with the recent Paris 
Agreement signed by Ukraine.  

The previous values of 2035 target indicators taken by the developers of the draft Energy strategy 
and based on the obligations of Ukraine under the 2020 international agreements and 2035 
prospective targets in compliance with the current EU policy:  

 EE improvement by 19.5%; 

 RES share in the gross final consumption of 21.5%; 

 GHG emissions not exceeding 43% as compared to the 1990 level; 

 fulfilment of requirements to pollutant emissions by big combustion installations in line with 
EU Directive 2010/75/ЄС. 

An urgent need of implementation of the following preconditions is recognised. These preconditions 
shall be the foundation for ensuring effective and productive policies proposed by the draft Energy 
strategy:  

 ensuring rule of law and inviolability of the ownership rights; 

 elimination of all energy subsidies, both direct and indirect state subsidies and cross subsi-
dies; 

 internalisation of negative externalities in the process of energy production, transformation, 
supply and consumption into the energy resource (and/or service) to full extent; 

 ensuring the conditions for free competition between all the producers and service providers 
which are also the end energy and service users, that are based on their technical, techno-
logical and organisational effectiveness; 

 establishment of and ensuring functioning of competitive energy transformation markets 
(electricity generation, heat generation, etc.); 

 ensuring effective regulation of natural monopolies on the markets in the energy sector (first 
of all in the area of energy transportation and distribution – electricity, gas, heat, etc.); 

 ensuring free and non-discrimination access of all the energy producers to the transporta-
tion/distribution infrastructure (gas, electricity and heat networks). 
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Implementation of these basic top priorities will be a strong incentive to optimise all the stages of 
the energy chain – from energy production to consumption. It will create a demand for new 
mechanisms and instruments and enable to speed up and arrange the process of optimization of the 
operation of the energy sector in Ukraine. These basic priorities are: 

 introduction of a practical mechanism to provide energy services; 

 legislative introduction of mandatory systems of energy management (for business entities 
with significant volumes of energy consumption), energy audits (for business entities of nat-
ural monopolies) and energy labelling (for buildings); 

 expansion and improvement of support mechanisms of measures to improve EE by energy 
services consumers and use of RES (provision of soft credits, grant assistance, preferential 
taxation, etc.); 

 improvement of the legislation in terms of the minimum level of energy performance of new 
buildings and certification of the existing buildings; 

 further introduction of and widening the requirements to the mandatory minimum level of 
EE for household, office and heating equipment, etc.; 

 further introduction of and widening the requirements to energy labelling of household, of-
fice and heating equipment, etc.; 

 legislative introduction of the incentives for power and heat cogeneration, as well as cooling 
supply (cogeneration and trigeneration); 

 improvement of the system of incentive tariffs (feed-in tariffs) and/or tax incentives for ener-
gy and fuel producers and suppliers using RES; 

 regulatory setting of the minimum share of electricity produced from RES using it along with 
fossil fuels (joint combustion of biomass, biocomponents in motor oils, etc.); 

 improvement of the system of eco-taxation with a further transition to market mechanism of 
price setting; 

 improvement of the legislation on permits for emissions, discharges and waste dumping in 
line with the Ukraine’s obligations under the Association agreement. 

Implementation of the priorities for achieving the identified targets will require vibrant coordination 
of the state economic, energy and environmental policies, their deep interpenetration and regular 
seamless coordination at the stage of their development and implementation. That will require a 
radical change of the approaches to state regulation in these areas and radical strengthening of the 
institutional capacities of these government bodies. 
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2.4 Energy Strategy Ranking Methodology 

An Energy Strategy Ranking Methodology

R .  D e  M i g l i o
G .  G i a n n a k i d i s

B R A I N S T O R M I N G  E X E R C I S E  /  W O R K S H O P  
P r e p a r a t i o n o f t h e N a t i o n a l E n e r g y S t r a t e g y o f
U k r a i n e t i l l 2 0 3 5
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Slide 2 

 

Many chapters in Agenda 21 call for the implementation of the following
principle: “participation of people in setting priorities and in decision making
relating to sustainable development”.

There is no “absolute” best alternative (generally), solution depends on
individual preferences of decision makers.

In many cases at least technological, economical, environmental and social
criteria should always be taken into account.

2/5

MCDM METHODS

Stakeholders identification and involvement should ensure that all parties
views are fully considered.

Criteria should emerge from the “problem structuring” process:
“understandability”; “measurability”; “non-redundancy”; “independence”;
“completeness”.

2
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Slide 3 

 

MCDM METHODS

�

MCDM Method Information Transparency Computation Costs

Weighted sum Quantitative High Simple Low

Ideal point methods Quantitative Medium Simple Low

Outranking methods Quantitative Low (Very) complex Medium

1) Define multi-criteria problem and objectives explicitly
2) List and describe alternatives for meeting objectives
3) Define criteria/performance indicators to measure performance of 
alternatives
4) Data gathering and elaboration (e.g. analyses and/or modelling activities)
5) Prepare a decision matrix by arranging alternatives against criteria
6) Elaboration of weights for criteria
7) Rank alternatives, and analysis of results with interest groups

 Iteration of the process (sensitivity analysis) before getting final results. 
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Slide 4 

 

TOPSIS METHOD

Technique of Order Preference by Similarity to Ideal Solution

Two “virtual” alternatives are calculated:

• (Positive) Ideal alternative: the one which has the best level for “all”
attributes considered.

• Negative ideal alternative: the one which has the worst attribute values.

TOPSIS selects the alternative that is the “closest” to the ideal solution and
“farthest” from negative ideal alternative.

�

MCDM Method Information Transparency Computation Costs

Weighted sum Quantitative High Simple Low

Ideal point methods Quantitative Medium Simple Low

Outranking methods Quantitative Low (Very) complex Medium
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Slide 5 

 

WEIGHTING METHODS

�

1) Direct ranking method
 subjective, ordinal, n-points scale based

2) Rank Sum method or Rank Exponent method
 subjective, ordinal, adjusted with “p”: (n-rj+1)^p

3) Pairwise comparison method
 subjective, cardinal, generally based on a 3- or 5-points scale
 It aims to measure the magnitude of the DM’s preference per each pair of 
the matrix.

Information “between” criteria

 It involves the priorities and perceptions of the decision maker. The

selection of the weights is his space of freedom

 

 

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

________________________________________ 

  



 

29 

 

Slide 6 

 

Simple Additive Weighting Method

�

Alternative C1 C2 C3 C4 C5 Φ

A1 a11 a12 a13 a14 a15 Φ1

A2 a21 a22 a23 a24 a25 Φ2

A3 a31 a32 a33 a34 a35 Φ3

Weights: w1 w2 w3 w4 w5

MAX Φ
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TOPSIS assumes that we have m alternatives (options) and n attributes / 
criteria and we have the score of each option with respect to each criterion.

• Let  xij be the score of option i with respect to criterion j

• Let J be the set of benefit attributes or criteria (more is better)

• Let J' be the set of negative attributes or criteria (less is better)

Construct normalized  decision matrix

• This step transforms various attribute dimensions into non-dimensional 
attributes, which allows comparisons across criteria.

• Normalize scores or data as follows:

rij = xij / (ix2
ij)^(1/2)  for i = 1, …, m; j = 1, …, n

�

TOPSIS
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Steps of TOPSIS

Construct the weighted normalized decision matrix

• Assume we have a set of weights for each criteria wj for j = 1,…n. 

• Multiply each column of the normalized decision matrix by its associated 
weight. 

• An element of the new matrix is:

vij = wj rij

Determine the ideal and negative ideal solutions

• (Positive) ideal solution.

A* = { v1
* , …, vn

*}, where

vj
* ={ maxi (vij) if j  J ;  mini (vij) if  j  J' }

• Negative ideal solution.

A'   = { v1' , …, vn'}, where

v' = { mini (vij) if j  J ;  maxi (vij) if  j  J' }

�
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Steps of TOPSIS

Calculate the “separation measures” for each alternative 

• The distance  from the (positive) ideal alternative is:

Si 
* =  [ j (vj

*– vij)
2 ] ½ i = 1, …, m

• Similarly, the distance from the negative ideal alternative is:

S'i =  [ j (vj' – vij)
2 ] ½ i = 1, …, m

Calculate the relative closeness to the ideal solution Ci
*

Ci
* = S'i / (Si

* +S'i )

Select the option with Ci
*  closest to 1.

�
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Information “within” criteria
PROMETHEE does not allocate an intrinsic absolute utility to each

alternative, neither globally, nor on each criterion.
The preference structure of PROMETHEE is based on pairwise comparisons.

the deviation between the evaluations of two alternatives on a particular
criterion is considered. The larger the deviation, larger is the preference!

The PROMETHEE methods belong to the class of outranking methods:
“outranking flows” (“positive”, “negative”, and “net”) are calculated to
determine the partial ranking and the complete ranking of the alternatives.

The PROMETHEE method

3/5

- PROMETHEE I (partial ranking)
- PROMETHEE II (complete ranking)
The information requested by PROMETHEE consists in weights describing their
relative importance and in a preference function associated to each criterion.

Preference Ranking Organization METHod for Enrichment of Evaluations
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Evaluation table

“Natural dominance relation” where P, I, and R respectively stand for
preference, indifference and
incomparability.

“incomparability” holds for most pairwise
comparisons, so that it is impossible to
decide without additional information.

Extra

The PROMETHEE method
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The positive (+) outranking flow expresses how an alternative is outranking all
the others. It is its power, its outranking character. The higher Φ+(a), the better
the alternative.
The negative outranking flow expresses how an alternative is outranked by all
the others. It is its weakness, its outranked character. The lower Φ-(a) the
better the alternative.
It is a “prudent” ranking: it will not decide which action is best.

For the complete ranking: Φ(a) = Φ+(a) – Φ-(a) (Net outranking flow)
It may be compared with a utility function BUT it relies on comparative
statements rather than on absolute statements! (Less compensation effects).

Extra

The PROMETHEE method
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2.5 EU Modelling Exercises 

 

EU modelling exercises

R .  D e  M i g l i o
G .  G i a n n a k i d i s

B R A I N S T O R M I N G  E X E R C I S E  /  W O R K S H O P  
P r e p a r a t i o n o f t h e N a t i o n a l E n e r g y S t r a t e g y o f
U k r a i n e t i l l 2 0 3 5
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2/5

EU energy system 
modelling projects/activities

NEEDS – New Energy Externalities Development for Sustainability
www.needs-project.org/ - http://cordis.europa.eu/project/rcn/73947_en.html

RES2020 - Monitoring and Evaluation of the RES directives implementation in
EU27 and policy recommendations for 2020
www.cres.gr/res2020/

REACCESS - Risk of Energy Availability: Common Corridors for Europe Supply
Security
http://reaccess.epu.ntua.gr/

The JRC-EU-TIMES model
https://ec.europa.eu/jrc/en/about/institutes-and-directorates/jrc-iet
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NEEDS
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RES2020

Scenario RES Reference
(RES Ref)
This is the scenario where the target for renewables for each Member State is

imposed, together with the target of GHG emission reduction of 20% by
2020.

The results of this scenario show the way of achieving the targets with the least
cost over EU27 – given the constraints of potential per technology.

Biofuels The biofuels target is imposed as a lower bound for all the Member
states, to be 5.75% in 2010 and 10% in 2020.

Emissions Only CO2 emissions are taken in mind in the implementation of the
emissions limits although the model has all the other GHG emissions
included.

The approach taken in the modelling is the following:
1. The total CO2 both from the ETS and non-ETS sectors, has the upper bound of

3591Mtons in EU27 for 2020. This value comes from GAINS, where the 20%
reduction of the GHG emissions from the 1990 level, by 2020 is translated
into a 18% reduction of CO2 only in the same year.

2. ETS Sectors: Full trade of CO2 from the ETS sectors with in EU27.
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RES2020

Scenario RES-Statistical Transfers

(REST)

In a statistical transfer, an amount of renewable energy is deducted from one
country's progress towards its target and added to another's. This is an
accounting procedure and no actual energy changes hands.

By allowing transfers of this kind, this cooperation mechanism provides EU countries with an
added incentive to exceed their targets because they can receive a payment for energy
transferred to others. It also allows countries with less cost-effective renewable energy
sources to achieve their targets at a lower cost. The results of this scenario show the way of
achieving the targets with the least cost over EU27 and with the use of the statistical transfer
mechanism that is foreseen in the Directive. This is done on an economic optimisation basis.

Scenario RES-30
In this scenario the reduction of GHG emission by 30% in 2020 is analysed,

together with the existing renewables target.
The results present the least cost way of achieving these targets over EU27.
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Security of Supply Stress Scenarios

 Simulation of a severe disruption of Dolina hub

 High socioeconomic risks for MENA countries

Security of Supply Optimistic Scenario

 Low socioeconomic risks for MENA countries

Key assumptions and Acronyms

Geographical detail: EU27

Risks of Member States: set to 0

Risk analysis: 2020-2040  

REACCESS
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Dolina: disruption in the model period 2025

REACCESS
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• No Risks

• Disruption in 2025

• Risks (Average)

• Disruption in 2025

Dolina: disruption in the model period 2025

REACCESS
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No risks / Risks / No risk + Disruption / Risk + Disruption

REACCESS

HHI: sensitivity analysis
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REACCESS

Comparison between variants

Dolina cases versus High Risk MENA cases
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2/5

JRC-EU-TIMES model
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Structure of the reference energy system in the JRC-EU-TIMES

JRC-EU-TIMES model
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Geographical mapping depicting the share of the at “risk of poverty” population
for energy poverty proxy indicators across the EU (INSIGHT_E representation of
EU SILC data 2012)

1) Arrears on 
bills

2) Leakages and 
damp walls

3) Comfort in 
summer 
(cool)

4) Unable to 
keep home 
warm

1 2

3 4

EU Statistics
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- Explicit representation of the “building stocks”.
- Explicit representation of a set of possible refurbishment measures (described in
terms of energy savings and costs).

JRC-EU-TIMES model

 

 

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

________________________________________ 

  



 

53 

 

Slide 15 

 

Integration of the Balkan region into the JRC-EU-TIMES model

According to the European Union’s definition, the Western Balkans region
refers to the area of Albania and all the former Yugoslavia (excluding Slovenia)
with a population of approximately 25 million of inhabitants.

Countries present high levels of energy intensity (in some cases even greater
than the world average, around 0.25 toe/thousand USD2000), large amounts
of energy imports (35%-55% in terms of fraction of the total primary energy
supply, mainly oil and oil products), increasing energy-demand trends (annual
growth rates up to 3-3.5%), and, more in general, high investment needs for
generation and transmission capacities as well as demand equipment stocks.

JRC-EU-TIMES model
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•CPI (Current Policy Initiative): The 20-20-20 targets of the EU are considered
for year 2020 and later, that is, 20% less CO2 emissions (compared to 1990),
20% final energy consumption supplied by renewables, and 20% increase in
energy efficiency. In addition, the scenario assumes 27% lower total primary
energy supply in 2030.
 The scenario results in approx. 60% renewable electricity (35% PV + wind +

ocean)

•CAP (Stringent decarbonisation): The policy assumptions are as in the CPI
scenarios, but additionally with a more stringent decarbonisation target in 2050
of 80% less CO2 emissions (compared to 1990).
 The scenario results in approx. 60% renewable electricity (35% PV + wind +
ocean).

JRC-EU-TIMES model

Energy scenarios: targets and/or actions
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JRC-EU-TIMES model

Energy scenarios: results
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