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11. Energy performance  
 

11A. Present Situation 

 

 

Index  Unit Year 

Final energy consumption  28 454 000 MWh 2014 

Final energy consumption /resident 16 395,82 kWh/resident 2014 

Final energy consumption /sector 

Agriculture and fishing industry 0 

% 2014 

Industry and trade 22.00 

Transport 18.27 

Households 37.45 

Services 22.00 

Other 0.28 

Total 100 

 
 

The Capital City of Warsaw is supplied with electricity from the National Power 
System via six Main Supply Terminals (MST) (as of 2014, Warsaw was powered by 5 
MST’s) with a total capacity of 4 090 MVA and two internal sources - two large CHP 
plants. The city’s total electricity consumption is 7.3 TWh. 
 

Warsaw’s electric energy mix now and in 2020 
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Effectiveness-oriented activities in the city will result in maintaining energy consumption at the 
current level 

 
Heat sources in Warsaw today and in 2020 

 
Thermal retrofitting and effectiveness-oriented activities will result in a 20% reduction of heat 

consumption 

 

In total, internal sources of the city generate around 4 300 GWh of electricity 
annually, which accounts for 60% of the city’s total electricity demand and 9 750 
GWh of heat which accounts for 65% of the city’s thermal energy demand. 
 
Due to Warsaw’s advanced heating system, energy can be produced in cogeneration 
by using over 85% of the fuel’s energy (fuel utilization efficiency in conventional 
power plants is around 38%). Producing energy using advanced technology (due to 
the extensive heating network), allows for the sale of energy at low prices. 
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Electricity produced in cogeneration system in Warsaw today and in 2020 

 

 
 

Effectiveness-oriented activities will result in the decrease of electric energy production within 
the city (cogeneration from coal) by 2000 GWh. 

 
 

Heat produced in cogeneration system in Warsaw today and in 2020 
 

 
Effectiveness-oriented activities will result in the decrease of cogeneration heat production by 

1950 GWh. 

 

 
Biomass installations operate in three city units and are used for heating and hot 
water production. They supply the cheapest available energy in the city. 
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Energy in Warsaw is also produced by municipal waste incineration plant (around 40 
000 Mg/year) and degassing of old utilized landfills in installations owned by the city. 
 
In Europe’s largest Wastewater Treatment Plant Czajka, wastewater sludge (around 
400 Mg daily) is turned into energy. As a result of its fermentation, daily, 30 000 m3 of 
biogas is generated and incinerated in gas firing generators. Total capacity of the 
installed gas firing generators and wastewater sludge incineration installations 
remaining after recovering biogas is over 5 MW for electricity and 7 MW for heat - 
energy is used for the facility’s own needs. 
 
The annual electricity production in the Czajka amounted to 30.0 GWh (2014), which 
constitutes 30% of the annual electricity consumption of Warsaw’s street lighting 
systems. Annual production of thermal energy in the facility is 60.0 GWh. Each year, 
the facility removes over 4 000 Mg of nitrogen and over 500 Mg of phosphorus from 
wastewater. 
 
The average level of energy consumption of Warsaw's buildings, ranges between 
255 kWh/m2/year and 310 kWh/m2/year; residential buildings consume an average of 
255 kWh/m2/year, and consumption in commercial and industrial buildings is 310 
kWh/m2/year. In the construction sector (buildings owned by the city) the level of 
energy consumption in government buildings is much smaller and e.g. for Warsaw’s 
education facilities, with a total useable area of around 2.1 million m2, the energy 
consumption level is 169 kWh/m2/year (average for the years: 2009-2014 ). 
 
Warsaw plans to modernize street lighting using LED lamps. 
 
At the end of November 2014, Warsaw’s Infrastructure Department signed an 
agreement on the Comprehensive technical, economic, financial and legal 
advisory within project preparation of partial modernization of lighting on 
selected public roads in Warsaw with the participation of a private investor. 
The project will be carried out in all city districts and will include works on over 400 
streets. Around 24 000 street lamps will be modernized and a central lighting control 
system will be installed. The city authorities estimated, that energy consumption will 
decrease by at least 50% in the modernized lighting areas. 
 
Until 2020, the Sustainable Energy Action Plan for Warsaw in the perspective of 
2020 (SEAP), adopted as a result of Warsaw’s accession (2009) to the Covenant of 
Mayors, provides for comprehensive thermal retrofitting of around 2.3 million m2 of 
usable floor areas of buildings (owned by the city), resulting in expected energy 
savings of around 413 GWh/year. In total, Warsaw plans to carry out a 
comprehensive thermal retrofitting of 112.9 million m2, save 3 200 GWh and reduce 
CO2 emissions to 950 554 Mg/year by 2020. 
 

11B. Past Performace 

City authorities joined (2009) the Covenant of Mayors and committed to exceeding 
targets set in the (3x20) climate package. To achieve this goal, a Climate Protection 
Team was appointed, under the authority of the Mayor of Warsaw, whose objective is 
to develop CO2 emissions reducing solutions and reducing the city’s energy 
consumption. As a result of the implementation of the Covenant of Mayors, energy 
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consumption will be reduced - mainly by improving thermal efficiency in the housing, 
public, retail, services and industry sectors (by around 3 200 GWh), improvements in 
urban transport (by around 3 300 GWh), the distribution of electricity to end-users (by 
around 1 000 GWh), the distribution of heat carriers (by around 1 800 GWh). Total 
savings (result of the SEAP implementation) will amount to over 10 500 million GWh. 
 
The objectives of the Covenant of Mayors will be achieved by: 
 

 implementation of the Long-term management of Warsaw‘s housing stock 
Policy, within which operates the Network heat in municipal buildings 
project. The project included an analysis of 1 420 municipal buildings and 
selecting 120 buildings to be connected to the district heating network. As a 
result, significant amount of energy will be saved and standard of residential 
flats will improve. The program is gradually implemented; 

 

 Integrated Revitalization Program for the years 2014-2022, provides for the 
disbursement of over € 47 619 048 for pro-efficiency measures in the 
residential buildings sector; 

 

 Improvements/expansion of rail transport (over 3 million daily transits) through 
the construction of 14 Park&Ride (P&R) facilities, bus fleet replacement, 
changes in bus transport operation (introduction of bus lanes); 

 

 Intense measures which change the behavior of citizens through allowing the 
choice of means of transport;  

 

 gaining experience through participation in international projects improving 
energy efficiency. 
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Park&Ride parking system 
 

Public transport system has been greatly relieved by introducing the Veturilo Public 
Bike System (currently 202 rental stations, over 5.7 million rentals until 2015).  
 
In recent years, the city (as a partner) participated in projects such as: E3SoHo, ICE-
WISH, OPEN HOUSE, CASCADE, CITIES ON POWER. 
 
Warsaw introduced a monitoring system of energy consumption in municipal 
educational facilities, sports and recreation, health, culture, social assistance and city 
hall’s administrative buildings, including buildings with a usable floor area of over 2.1 
million m2 and volume of over 6.3 million m3 for educational facilities. Consumption 
data is obtained from 2161 electricity meters, 703 heat meters and 800 gas meters. A 
volume of electricity consumption of over 116 GWh is monitored (including 
educational facilities). 
 
The effects of measures obtained due to the monitoring of electricity consumption 
(during the years 2009 – 2013) in Warsaw’s educational facilities in individual city 
districts with regard to the increase in the number of students is presented  below. 
Despite the increase in the number of students by 3.2% (during the years 2009 – 
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2013) and the significant expansion of the education base - energy consumption 
decreased by 0.9%. 
 

 

Heat management systems in 80 urban education buildings of a usable area of 
around 250 000 m2 and capacity of over 750 000 m3 was introduced. Application of 
the heat management system reduced its consumption by around 20%. 
 
The City Council adopted a resolution, on the basis of which the the city subsidizes 
the purchase and installation of solar collectors, photovoltaic panels and heat pumps 
for Warsaw residents. 
 
Forum of System Operators and Energy and Fuels Consumers is organized annually. 
It aims to strengthen partnership between the electricity market players, thereby 
affecting the efficiency of energy consumption in the manufacturing, distribution and 
consumption sectors and increasing the city’s energy security and maintaining 
optimum energy prices. 
 
In the energy production field (past 7 years), CO2 emissions decreased by about 0.5 
million Mg per year by raising production efficiency and changes in the structure of 
fuels. Emission of pollutants into the atmosphere was reduced: sulfur dioxide from a 
level of 1 500 to 160 mg/m3, nitrogen oxides from 600 to 180 mg/m3 and particulate 
matter from 100 to 11 mg/m3. Diversification of fuels resulting in the reduction of coal 
consumption is observed in heat sources. Since 2015, the share of biomass in 
energy production will significantly increase, due to the completion of the 
reconstruction of the CHP plant’s coal unit into biomass powering. In order to improve 
energy efficiency in one of the combined heat and power plants, a heat battery was 
installed, which has a significant impact on improving energy production efficiency. 
 
In the field of energy distribution, 660 km of canal heating network was replaced with 
pre-insulated, thus reducing transmission heat losses by about 38.5 GJ/year and 
losses in heat transfer systems by around 26 200 GJ/year. Moreover, 107 group heat 
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transfer stations are replaced by 806 individual heat transfer stations, which will 
reduce losses by around 84.2 GJ/year. 
 

11C. Future Plans 

Reorganisation of the energy area in Warsaw for a low carbon economy will be 
performed by updating Energy Policy of the Capital City of Warsaw until 2020.  

On this basis of analytical work started in 2014, the city will prepare a new document 
that will be adopted in 2017. The new Warsaw Energy Policy under conditions of 
low-carbon economy will set the trend for the electricity sector in the production and 
distribution of electricity and heat. It will take into account all aspects of low-carbon 
economy and related aspects of minimizing negative impact on the environment and 
climate. 

 
Heating system will be greatly improved by replacing deteriorated coal-fired boilers in 
one of the heat and power plants, with a cogeneration gas unit with a capacity of 450 
MW, which, (apart from improving efficiency) will reduce CO2 emissions and other 
pollutants emitted into the air. A biomass incineration boiler (incineration of 350 000 
Mg/year) will be put into operation, reducing CO2 emissions by 365 000 Mg 
producing 240 GWh. As a result, the share of green energy production in CHP plants 
will be 7%. 

The key city document in terms of improving energy efficiency is the Sustainable 
Energy Action Plan for Warsaw in the perspective of 2020 (SEAP) – it provides 
for reduction of CO2 emissions and energy consumption by at least 20% by 2020 
compared to 2007, and an increase of RES share to 20%. By 2020, metropolitan 
transport is to consume 3 268.8 GWh less energy/year, which corresponds to 
savings of about 843 342 Mg of CO2. 

In addition, works are commenced on the Low-Carbon Economy Plan for Warsaw, 
which will outline measures for increasing energy efficiency and sustainable energy 
in the city. 

Also in the Capital City of Warsaw Spatial Management conditions and 
Directions Study there are provisions regarding the need to adapt energy sources to 
environmental protection and emissions reduction regulations, expansion of gas 
transmission network, achieving low emission reduction and limiting environmental 
impact of electricity network and cellular base stations. 

 

 

 

 

 

 

 

 

 

Total energy in Warsaw today and in the year 2020 
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The Integrated Revitalization Programme for the years 2014-2022 is prepared. 

The city adopted a Sustainable Development Strategy of Warsaw’s Transport 
System until 2015 and the following years, which aims to favor energy-efficient 
and environment-friendly transport means and introduce changes to energy efficiency 
in the public transport sector: development of rail transportation, reduction of traffic in 
selected areas of the city, improved traffic management and traffic flow improvement, 
creating conditions for the development of cycling, pedestrian facilities, and efforts to 
apply and enforce standards for exhaust and noise emissions for vehicles and the 
use of low-carbon renewable fuels. 

 

 

Existing and planned metro lines 

 

 

0
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In response to RES improvement challenges Renewable energy action plan for 
Warsaw as part of CITIES ON POWER project was developed. The project identifies 
ways to implement energy based on RES, leading to the 20% share of renewables in 
Warsaw’s energy mix until 2020.  

 

Renewable energy is subsidised from Warsaw’s general budget, fees for the use of 
the environment and administrative penalties. 

 

The city plans to implement SEAP provisions, which provide that the use of RES for 
electricity production should reach 1 332 GWh per year, and the use of RES for heat 
production should reach 2 487 GWh per year. Reduction in CO2 emissions 
(compared to 2007) as a result of achieving SEAP’s objectives will total 6 118 995 
Mg of CO2.  

 

An element contributing to the share of RES and improving energy efficiency in 
Warsaw’s energy mix is the construction of a biomass boiler at Siekierki heat and 
power plant. The boiler is to incinerate 350 000 Mg of biomass per year, which will 
reduce CO2 emissions by 365 000 Mg/year and produce 240 GWh of green energy. 

 

In recent years there have been significant changes in transport system. In 2011, 
MZA (city bus) purchased first environment-friendly buses. Purchase of 130 (electric, 
gas and hybrid) buses is planned until 2020. This would make Warsaw’s bus 
operator one of Europe’s leaders in this field.  
 

The energy reduction target to be reached in 2020 will be achieved by a reduction of 
heat consumption by 20% and a 50% reduction in coal consumption compared to 
2015. In addition, public transport measures will help save approx. 843 342 Mg of 
CO2. 

 

Until 2020, a partial modernisation of street lighting at more than 400 select public 
roads of the Capital City of Warsaw is planned. It will include a modernisation of a 
part of the lighting infrastructure, of a total of around 24 000 street lamps. 

 

The main goal of lighting modernisation is the achievement of an environmental 
effect of reducing emissions of pollutants and greenhouse gases associated with the 
reduction of electricity consumption. 

 

Lighting modernisation should lead to a reduction in electricity consumption intended 
for outdoor lighting – in relation to the part subject of modernisation (at least 50%) 
and a significant reduction of CO2 emissions and other greenhouse gases in 
Warsaw. Additional benefits will include obtaining energy efficiency certificates (ie. 
White Certificates). 
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11E. Good practice 

 

Czajka Wastewater Treatment Plant 

Czajka is Poland’s largest and most modern wastewater treatment plant, completed 
in 2012 and crucial for shaping Warsaw’s ecosystem, particularly the Vistula river – 
playing an important role in restoring the recreational function of the riverbanks. 

 

 

Warsaw embankments – restoring the Vistula river’s recreational functions 
Photo: Archives of the City of Warsaw 

 

Every day around 400 Mg of wastewater sludge are turned into energy. As a result of 
its fermentation, daily, 30 000 m3 of biogas is generated and incinerated in gas firing 
generators. Total capacity of the gas firing generators and wastewater sludge 
incineration installations remaining after biogas recovery is 5 MW for electricity and 7 
MW for thermal energy - energy is used for the facility’s own needs (production of 
heat energy/electric energy covering around 40% of Czajka’s electric energy 
demand). Every year, the  facility removes over 4 000 mg of nitrogen and 500 Mt of 
phosphorus from wastewater. 10 modern production lines operate at the facility. 
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Czajka WastewaterTreatment Plant 

Photo: K. Kowalski, MPWiK Archives 

 
An element of the sludge management is the Wastewater sludge thermal Utilization 
Station. The world‘s most advanced method of wastewater sludge disposal and 
technological waste was used. Fluidized bed combustion allows for a 10-fold 
reduction of the sludge weight (to around 40 tons per day). 
 
By using thermal treatment, all technological waste is disposed of at the site of 
production, and the process itself, meets the most stringent emission standards. 
Because of the on-line monitoring system, any exceedance of the permitted emission 
levels is met with an automatic shut down of the incineration process. 
 

 
Wastewater Thermal Utilization Station at the Czajka Wastewater Treatment Plant 

Photo: Archives of the City of Warsaw 
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All technological facilities, where various stages of wastewater treatment and sludge 
treatment occur, are completely encapsulated. By closing facilities and creating a 
vacuum, odors do not escape outside - the air from these facilities is sucked out and 
neutralized in the ultra-modern deodorization stations. 
 
 


