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Bloomberg headline about electricity prices in Lithuania

Introduction
Is there a way to understand factors influencing electricity price in Lithuania 
and predict it with certain useful accuracy?
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Introduction
Scientific articles researching electricity price in Lithuania are scare and topic is 
not frequently re-researched

Title Year Influencing factors

Electricity Price Forecasting in Lithuania (Kvietkauskaitė) 2021
Calendar days, coal price, hydropower in Sweden, actual load 

in Lithuania, natural gas price, temperature, wind power in 
Lithuania

Lithuanian electricity market price forecasting model based 
on univariate time series analysis (Česnavičius) 2020 Historical electricity price

Electricity Price Forecasting for Nord Pool Data Using 
Recurrent Neural Networks (Beigaitė & Krilavičius) 2018 Historical electricity price

Electricity Price Forecasting Using Monte Carlo 
Simulation: the Case of Lithuania (Nguyen Tat) 2018 Electricity consumption, electricity generation, electricity 

import, electricity export

Electricity price forecasting for Nord Pool data (Beigaitė & 
Krilavičius) 2017 Historical electricity price

Future of Lithuanian energy system: Electricity import or 
local generation? (Norvaiša & Galinis) 2016 Energy system parameters, commodity prices, investment costs

Does Electricity from Renewable Energy Sources Reduce 
Electricity Market Price in Lithuania? (Bobinaitė & 

Konstantinavčiūtė)
2014 Electricity consumption, trade with Latvia, trade with Belarus, 

trade with Russia, wind generation

Theoretical Model For Electricity Market Price Forecasting 
(Bobinaitė, Konstantinavičiūtė & Lekavičius) 2012

Macroeconomic indicators, electricity demand, electricity 
generation, weather conditions, commodity prices, CO2 prices, 

wind speed, currency exchange rates, changes in electricity 
import/export,  

Scientific articles covering electricity price forecasting in Lithuania
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Introduction
Electricity price in Lithuania is highly dependent on energy import from 
neighboring countries 

Lithuanian electricity system data, 25 July 2023 NordPool electricity market data, 25 July 2023
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Dataset
2017-2022 daily Lithuanian electricity system data is used for analysis, where 
needed hourly data is transformed into daily or missing values are interpolated

Electricity market price

Electricity load, 
import/export

Weather data

Commodities prices

Day Electricity price

1/1/2022 81.4
1/2/2022 59.9
1/3/2022 89.3
1/4/2022 146.8
1/5/2022 122.1
1/6/2022 171.4
1/7/2022 165.5
1/8/2022 161.2
1/9/2022 144.5

1/10/2022 248.5
1/11/2022 244.9
1/12/2022 212.3
1/13/2022 153.2
1/14/2022 100.5
1/15/2022 143.6
1/16/2022 106.0
1/17/2022 105.0
1/18/2022 174.8
1/19/2022 151.9
1/20/2022 98.2
1/21/2022 124.4
1/22/2022 167.7
1/23/2022 153.5
1/24/2022 148.2
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Methodology
Monthly natural gas future values were transformed into daily using last years 
respective month price movement dynamics
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Methodology
Influencing factors are selected using correlation and regression, forecasting 
accuracy is estimated using MAPE

Influencing factors check Forecasting accuracy

Possible relation between two variables is identified 
using Pearson’s correlation coefficient formula:

𝑟𝑟 =
∑ 𝑥𝑥𝑖𝑖 − �̅�𝑥 𝑦𝑦𝑖𝑖 − �𝑦𝑦
∑ 𝑥𝑥𝑖𝑖 − �̅�𝑥 2 ∑ 𝑦𝑦𝑖𝑖 − �𝑦𝑦 2

Variables relation is confirmed using linear regression
coefficients significance levels:

𝑦𝑦𝑖𝑖 = 𝛽𝛽0 + 𝜷𝜷1𝑥𝑥1 + 𝜷𝜷2𝑥𝑥2 + ⋯+ 𝜷𝜷𝒋𝒋𝑥𝑥𝑗𝑗 + 𝜀𝜀𝑖𝑖

Mean Absolute Percentage Error (MAPE) is the 
sum of the individual absolute errors divided by
number of fitted points:

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 =
100
𝑛𝑛 �

𝑡𝑡=1

𝑛𝑛
𝑀𝑀𝑡𝑡 − 𝐹𝐹𝑡𝑡
𝑀𝑀𝑡𝑡

At – actual value
Ft – forecast value
n – number of forecast values
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Results
Out of all examined variables natural gas futures price have the biggest 
influence on electricity market price

Variable Correlation coefficient p-value R2

Electricity load 0.202 1.59E-21 0.040

Electricity import 0.032 0.133 0.001

Natural gas futures price 0.910 0.000 0.828

Brent oil price 0.620 1.5E-232 0.383

Wind speed -0.227 6.21E-27 0.051

Solar irradiation 0.014 0.500 0.000

All 6 variables - All <0 0.857

Variables correlation and regression analysis results

Lithuania electricity market price = 13.144 + 1.688 * natural gas futures price 

Regression equation:
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Results
Clear relation between electricity and natural gas prices can be observed on 
combined graphs
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Results
Electricity price regression based only on natural gas futures price allowed to 
achieve 31% MAPE for historical data

0

300

600

900

01/01/2017 01/01/2018 01/01/2019 01/01/2020 31/12/2020 31/12/2021 31/12/2022

€/
M

W
h

Historical electricity price Modeled price

MAPE = 31.4% 

Historical electricity prices vs modeled prices, 2017-2022



11Lithuanian Energy Institute, 2023

Results
Average monthly forecast for 2023 is not completely off actual values but 
there is a place for improvement
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Conclusions

Natural gas futures are monthly values that can be transformed into daily 
values by different ways.1
Natural gas future prices is the main influencing factor for Lithuanian 
electricity market price alone accounting for 0.82 R2.

Constructed regression model with natural gas futures as a single variable 
achieved ~31% MAPE on historical data.

2

3
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Discussion

Taking in to account planned wind capacity growth in Lithuania.1
Explore variables related with neighboring countries.

Explore different ways for transforming natural gas futures from monthly to 
daily values.

2

3
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