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Roadmap for the 
Transition of Western 

Macedonia 
to the post-lignite era



Roadmap for the Transition of WMR

 Collaboration with 
Panteion University 

 Published in 2016

 First presented to local 
stakeholders in Kozani



The Region of W. Macedonia (WMR)

Contribution of each sector to the GDP of WMR (2013) Average unemployment rate per Regional Unit 2001-14

 Mines, electricity production etc: 45% of regional GDP 

 PPC: ~46% of direct jobs in secondary sector

 WMR 9th in unemployment rates amongst EU regions

 Increasing unemployment trends



Decommissioning Schedule

 Ptolemaida III and IV (425 MW): 11/2014

 Kardia Ι-ΙV (1250 MW): until 2023

 Amyntaio Ι-ΙΙ (600 ΜW): until 2023

 Ag. Dimitrios Ι-IV (1220 ΜW): until 2030

 2014-2030: retirement of 3495 MW in WMR



Input-Output model
Lack of input-output matrix, technological coefficients and multipliers 
@ regional level

Calculation of national Technological Coefficients from national input-output matrix (data: ELSTAT 2010)
Calculation of the Location Quotients (employment and GDP data from ELSTAT 2011)
Calculation of Regional Technological coefficients from Location Quotients (Matrix A)
Calculation of Regional Multipliers (Matrix L=(I-A)-1)

Calculation of the Time - Sectoral Dimension of the Multiplier Effects: 
L x fn where fn = vector of direct jobs or direct regional GDP



“Inaction” Scenario

6.128 lost jobs and
€ 1,14 billion lost 
regional GDP



Scenario «Ptolemaida V»

Ptolemaida V will 
recover only 20% of 
the lost jobs and 
lost regional GDP



Scenario «Ptolemaida V & Meliti ΙΙ»

Ptolemaida V and 
Meliti II will cost ~ € 
2,5 billion
Will recover only 

30% of jobs and 
regional GDP



Alternative Economic Activities
 Primary Sector

 Saffron
 Aromatic plants
 Energy plants
 Forestry

 Secondary Sector
 Renewables
 Energy Savings (Buildings)
 Fly ash
 Waste Management 
 Processing of aromatic and pharmaceutical plants

 Tertiary Sector
 Higher Education and Research
 Industrial tourism
 Eco-tourism

 3 scenarios: «Mild», «Medium» and «Strong» Development



Direct Jobs/r-GDP and Investments
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Jobs 3,657 5,257 7,284

Regional GDP (million €) 1,025.82 1280.10 1,723.14

Investments (million €) 1,228.5 1,666.69 2,351.67

60% more than what will be lost

50% more than what will be lost



Comparison between scenarios

 «Mild Development»: (almost) covers jobs and 
regional GDP loss from plant retirement

 «Medium Development»: Creates 2.197 more 
jobs and € 700 million greater regional GDP from 
the ones lost from plant retirement.

 «Strong Development»:  Creates x2 jobs more and 
more than double the regional GDP lost from plant 
retirement

 Investments comparable with the installation cost of
Ptolemaida V and Meliti II (€2,5 billion).



RES-based Solutions for District Heating
Technologies
1. Combined Heat and Electricity production from biogas
2. Solar thermal systems with seasonal storage using heat pumps 
3. Biomass boilers
4. Combined Heat and Electricity production from biomass with the Organic Rankin Cycle (ORC)

Scenarios
1. Biomass boilers
2. Biomass boilers, Biogas CHP, Solar thermal/Heat Pumps
3. Biomass boilers and CHP– ORC
4. CHP-ORC
5. Biogas CHP, Solar thermal/Heat Pumps and CHP-ORC
6. Biogas CHP, Solar thermal/Heat Pumps, biomass boilers and CHP-ORC



Comparative Evaluation

 All 6 scenarios achieve much better thermal energy supply 
prices than those of oil.

 Solutions based on biomass CHP with ORC units offer 
economically competitive (to lignite CHP) selling prices

Optimal Solution combines biomass CHP-ORC, biogas CHP 
and solar thermal



Summary - Conclusion 
Inaction is not an option for the region of Western Macedonia.

Construction and operation of 2 new lignite plants will not solve the problem.

«Strong Development»: creates double the jobs and more than double the rGDP compared to the losses 
from plant retirement. The necessary investments less than the installation cost of the 2 new lignite plants.

RES based solutions for district heating are economically competitive to CHP from lignite.
 Optimal solution is based on biomass CHP-ORC. Also includes biogas CHP, solar thermal and/or biomass boilers. 

The rejuvenation of the regional economy in Western Macedonia is possible provided 
funds are directed towards sustainable economic activities and not wasted in the wrong 
ones (e.g. “clean” coal technologies, lignite subsidies etc)



Current state of play in Greece
National Just Transition Fund from auctioning CO2 allowances: 

Priorities
1. Renewables
2. Energy Efficiency
3. Circular Economy 
4. Primary sector 
5. Industrial heritage
6. Re-skilling of workers

However…
Only € 20 million/year
 More than € 50 million/year to energy intensive industries  
€ 100 million/year to electricity providers 



What needs to be done?
• Unified approach and clear priorities @regional, national and EU levels

6 priority axes proposed by the ministry of Environment and Energy

• Technical assistance by EC to develop specific projects within these 
priority axes

•Transparency and broad participation of all stakeholders in JT process @ 
regional, national and EU levels

•Dedicated Just Transition Fund in the next MFF
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