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• Electrification of 

the heating and 

cooling sector

• Electrification of 

the transport 

sector

Difference between WEM and WAM in indicative projections of RES share in gross final energy consumption and in 

different sectors (heating and cooling, electricity and transport) as well as per technology in each of these sectors 
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Make a list 
of input 

data
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Without good and reliable input data even, the best 

model will generate wrong or unreliable results

Garbage in garbage out (GIGO)
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❖ Encompasses an entire energy system from 
resource extraction through to end-use 
demands as represented by a Reference 
Energy System (RES) network

❖ Employs least-cost optimization

❖ Identifies the most cost-effective pattern of 
resource use and technology deployment 
over time

❖ Provides a framework for the evaluation of 
mid-to-long-term policies and programs that 
can impact the evolution of the energy 
system

❖ Quantifies the costs and technology choices
that result from imposition of the policies and 
programs

❖ Identifies the benefits arising for various 
policies and programs (e.g., increase energy 
security and economic competitiveness, 
reduced emissions)

Key Aspects of MARKAL/TIMES
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Macedonia Energy Development Strategy 2040

modelling process (models priorities)
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objective
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Electricity 

deep-dive
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Note: These analyses were done in the period 2018 and 2019 and ENTSO-E data and maps were used. 

Data for Kosovo are merged because at that time KOSTT was in the same regulatory zone with Serbia
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Results

• Financial 

• Technical

GreenModerate transition
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Results
• Technical, security of supply, flexibility of the system
• Macedonia merit order curve in 2040 



Electricity deep dive
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Electricity deep dive
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2025 2040

Green 

scenario 

(TPP 

Bitola 

still 

working)

Green 

scenario 

(TPP 

Bitola not 

working)

Green 

scenario

Green 

scenario + 

coal (400 

MW)

Green 

scenario + 

coal PP 

(400 MW) 

+ gas PP 

(400 MW)

Green 

scenario + 

coal PP 

(400 MW) 

+ gas PP 

(400 MW) -

Vardar 

valley (308 

MW)

Green 

scenario -

Vardar 

valley (308 

MW)

% of working hours at full 

capacity of coal PP

2% 2% 0% 0%

% of working hours at full 

capacity of gas PP (450 MW new 

+ 290 MW existing)

75% 75% 42% 41% 42% 42% 56%

% of working hours at full 

capacity of additional gas PP 

(400 MW)

2% 33%

# of hours with electricity excess 0 0 871 871 871 886 886

% of excess in total electricity 

demand

0% 0% 3% 3% 3% 3% 3%

% of import in total electricity 

demand

0% 2% 1% 0% 0% 0% 2%

Deep-dive analyses on the electricity generation portfolio
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Recommendations

• Reliable input data

• Development of sustainable policies.

• Using modern tools
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