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1. Climate Change: Mitigation and Adaptation  
 
 

1A. Present Situation 

 

Emission reduction targets 
for the city 

 

Base year Target year % of reduction 

2007 2020 --------  

12 952 984 10 362 387 20 

CO2 emissions/per capita 
(data for 2012) 

CO2/per capita. 
(tonnes) - Total 

CO2/per capita 
(tonnes) -
Transport 

Total CO2 emission/per 
capita (tonnes) (excluding 
transport) 

7 127 1.04 6.08 

Total emissions / CO2 
(tonnes) per year 

12 226 695 t CO2 Data from 2012  

Emission index and MWh of 
consumed energy  

0,812* t CO2 / MWh Data from 2012  

 

* data for 2012 according to the National Centre for Emission Balancing and Management (KOBiZE) 
population in 2012: 1 715 517 according to the Warsaw Statistic No. 5/2013; 
total amount of electricity consumed in 2012: 7 404 410 MWh (SEAP Report for 2011-2012).  

 
Warsaw’s Climate Protection Team operates since 2008 under the chairmanship of the 
Mayor of Warsaw and consists of department directors responsible for CO2 emissions 
related issues and NGOs representatives. The Team is aimed at reducing CO2 
emissions and reducing energy consumption. 
 
In 2009, Warsaw joined the Covenant of Mayors and in September 2011,  Sustainable 
Energy Action Plan for Warsaw in the perspective of 2020 (SEAP) was adopted 
with the aim of cutting CO2 emissions by at least 20% by 2020 (to the level of 10 362 
387 Mg CO2). 
 
The auxiliary objective is the reduction of energy consumption by at least 20% by 2020 
(to a level of 22 715 545 MWh/year). 
 
A systematic increase (to at least 20%) in the share of energy from renewable energy 
sources (RES) in Warsaw’s energy mix, in reference to the city’s total energy 
consumption, to a level of minimum 4 543 109 MWh/year in 2020 is projected. 
 
Monitoring of SEAP is conducted in two-year cycles, since 2011. First estimate of CO2 
emissions (Monitoring Emission Inventory - MEI) and of final energy consumption was 
carried out at the end of 2012. The forthcoming MEI will be conducted in the fourth 
quarter of 2015 and will include results obtained at the end of 2014. 
 
SEAP’s objectives were preceded by an emissions inventory for baseline year 2007 
(Baseline Emission Inventory - BEI), the results of which are presented in Table 1. 
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Table 1. Baseline CO2 Emission Inventory for Warsaw in 2007 

Sector – type of energy carrier Energy consumption CO2  emission 

[MWh/ year] [Mg CO2/ year] 

1. Electricity 6 701 000 6 580 382 

2. Network heat 11 017 432 3 834 066 

3. Natural Gas Heat 3 911 061 790 034 

4. Heat from burning remaining energy carriers 
(excluding the carriers described in points 1-3) 

1 573 919 409 219 

Transport – liquid fuels 5 191 019 1 339 283 

Total 28 394 431 12 952 984 

 
 

Figure 1. Scenarios of CO2 emissions compared to baseline year 2007 
(BAU – business as usual) 

 
  

Table 2. 2012 energy consumption in Warsaw compared to baseline year 2007 
 

Category  ENERGY CONSUMPTION VALUE  

2007 2012 

MWh MWh Compared to 
baseline year 

2007 

Buildings, equipment and industry (total) 23 203 412 22 587 699 97.35% 

Transport (total) 5 191 019 6 456 304 124.37% 

Total 28 394 431 29 044 003 102.29% 

 
 
 
 

2007 BAU 2020 SEAP 2020 

                            12 952 984 16 481 234 10 362 387 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

M
tC

O
2 

CO2 emission 



3 

 

Table 3. CO2 emissions in Warsaw in 2012 compared to baseline year 2007 
 

Category 
 

ENERGY CONSUMPTION VALUE 

2007 2012 

Mg CO2 Mg CO2 Compared to 
baseline year 

2007 

Buildings, equipment and industry (total) 11 613 701 10 434 938 89.85% 

Transport (total) 1 339 283 1 791 757 133.78% 

Total 12 952 984 12 226 695 94.39% 

 

Source: SEAP report for years 2011-2012 

 

The total CO2 emissions compared to baseline year 2007 decreased by 5.61%. This 
decrease was caused by the reduction of energy consumption in the public buildings, 
services, housing and industry sectors and a change of Warsaw’s energy mix, where 
RES and other fuels, less emissive than carbon (e.g. gas), account for a larger share in 
the city’s energy production. This is demonstrated in CO2’s emission value from 
consumption of 1 MWh of electricity - Table 4: 
 

Table 4. The values of CO2 emissions from consumption of 1 MWh of electricity 

Year of inventory Electricity  

Mg CO2/ MWh 

Network heat  
 

Mg CO2/ MWh 

Heat from 
burning 

natural gas  
Mg CO2/ MWh 

Heat from other 
energy carriers 
Mg CO2/ MWh 

Motor fuels  
Mg CO2/ MWh 

2007 0.982 0.348 0.202 0.260 0.258 

2012 0.812 * 0.348 0.202 0.260 0.258 

 
* According to KOBIZE (National Centre for Emissions Balancing and Management) 

 

In 2014, energy consumption in Warsaw amounted to 7.3 TWh. Local producers 
supplied the system with 4.2 TWh. 
 
Approx. 80% of Varsovians are connected to a heating network; production of heat 
based on cogeneration system provides reduction in emissions of about 1.5 million Mg 
CO2 per year. 
 
Warsaw’s objective is for the supply percentage to be even higher. Since 2014, CO2 
emission index from energy production in cogeneration (without co-incineration) is 
0.394 Mg CO2/MWh (2014). After the launch (late 2015) of a biomass combustion plant 
in the Siekierki power plant - it is estimated that this ratio will drop to a level of 0.287 Mg 
CO2/MWh. By 2020 this ratio shall further improve due to plans of replacing coal fuel 
with natural gas at the Żerań CHP plant. 
 
The basis for SEAP’s implementation and monitoring is the Ordinance of the Mayor of 
Warsaw. Information gathered from SEAP’s implementation coming from government 
units, external stakeholders, implementing measures are used for monitoring purposes. 
 
As of July 2014, Warsaw has been implementing the Preparation of a strategy of 
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adaptation to climate change with the use of city climate mapping and public 
participation project (ADAPTCITY). The project’s goal is to prepare a Strategy for 
adaptation to climate change adaptation of the City of Warsaw, which is preceded 
by the climate risk maps. The project institutes implementation of new climate change 
adaptation measures in metropolitan areas. Educational campaigns accompanying the 
project will help increase public awareness and provide an opportunity to use existing 
solutions available in the city, i.e. subsidies for local pro-ecological facilities.  
 
In 2015, Warsaw plans to join the Mayors Adapt initiative, which will further strengthen 
city’s actions in this field. 
 

1B. Past Performance 

 

Joining the Covenant of Mayors and SEAP’s adoption provided Warsaw with a new 
approach to city development and putting its economy on a low-emission track. 

To achieve SEAP’s goals, during 2011- 2012, the city adopted, among others, the 
following measures: 

 Thermal retrofit of residential buildings (municipal) 
Results: 72 655 m2 of buildings underwent thermal retrofit, which saved approx. 
3 400 MWh/year of energy and reduced CO2 emissions by approx. 1 000 Mg of 
CO2/year. The costs amounted to approx. € 2 400 000. 

 Thermal retrofit of public buildings (municipal) 
Results: 213 644 m2 of buildings underwent thermal retrofit, which saved 
approx. 20 350 MWh/year of energy and reduced CO2 emissions by approx. 6 
040 Mg CO2/year. The costs amounted to approx. € 9 500 000. 

 Modernization of street lighting and illumination 
Results: 2 730 street lamps were replaced. The reduction of energy 
consumption amounted to approx. 1 900 MWh/year, and CO2 emissions were 
reduced by approx. 1 880 Mg of CO2/year. The costs amounted to approx. 
€ 5 000 000. 

 Replacement of office equipment (including ICT, electronics and 
appliances in public buildings) 

 Results: Over 8 000 different types of units were replaced. Reduction in energy 
consumption amounted to approx. 350 MWh/year, and the reduction of CO2 
emissions - 340 Mg of CO2/ year. The costs amounted to approx. € 3 900 000. 

 Replacement of the Urban Rapid Rail wagons (SKM) 
Results: 3-component, old generation electric multiple units were 
decommissioned, 13 6-component modern electric multiple units were 
purchased. New wagons transmit energy to the contact line when braking and 
reduce railway transport’s global energy consumption. The SKM wagons (in a 2 
year period) returned approx. 8 000 MWh of electricity to the contact line. 

 Replacement of Warsaw’s tram line (TW) wagons 
Results: 329 tram wagons were decommissioned and 242 modern low-floor 
wagons were purchased. 

 Replacement of the Municipal Buses (MZA) fleet 
Results: Between 2007 and 2015, 1 158 buses were decommissioned, 1 269 
modern buses were purchased.  
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As part of the Transport Strategy in the years 2011-12 the following measures were undertaken: 

Action Effect Cost 

Development of the Park & 
Ride strategic parking system 
(P+R)  

Shortening of the daily travel route of 
many car users, creation of favorable 
conditions for public transport transfers  

€ 3 928 571 

Construction of the central part 
of the second metro line in 
Warsaw 

Improving the availability and 
competitiveness of public transport,  
connection of the river Vistula’s two 
banks by an underground train, 
increasing communication capabilities 
of residents of Warsaw's right bank 
districts. 

€ 140 190 476 

The construction of a bus 
terminal near East Station 

Improvement of urban transport’s 
organization in the region, due to its 
convenient location. The loop will serve 
as an important transfer hub. 

€ 1 142 857 

Replacement of old bus rolling 
stock in public transport 
(decommissioning of 110 
buses and purchase of 168 
units of new rolling stock) 

All new buses meet EURO 5 standards. 

€ 42 095 238 

Replacement of old tram 
rolling stock in public transport  

New rolling stock is equipped with a 
modern system of recycled energy 
obtained from braking (i.e. Energy 
Recuperation). An estimated 24% of 
consumed energy will be returned.  

€ 91 833 333 

Promotion of public transport 
as an environmentally friendly 
means of transport 

increased environmental awareness of 
the agglomeration’s residents, 
especially drivers (as potential 
passengers) 

€ 237 500 

Construction of the Tarchomin 
tram line 

Reducing the negative impact of the 
transport system on the environment by 
significant noise reduction, a significant 
reduction in emissions, traffic, safety 
improvement 

€ 902 000 

Construction of the Integrated 
Traffic Management System 

De-congesting of traffic in certain areas 
and streets (Wisłostrada, Powiśle, 
Jerozolimskie street) – street lighting on 
37 intersections  (2008., I phase); in 
2010 a Feasibility Study together 
with a costs and benefits analysis of 
the Integrated Traffic Management 
System in the Capital City of Warsaw 
during 2011-2014 

€ 8 119 047 

 
Within its budget, Warsaw refinances renewable energy. On the basis of the 
Resolution of the City Council on the rules for granting targeted refinancing for 
financing or co-financing investments in the Capital City of Warsaw for environmental 
protection and water management, individuals, housing communities, legal persons, 
entrepreneurs and public sector can apply when investing in local RES, such as: solar 
panels, photovoltaic panels and heat pumps. 
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Information on investments in RES, commenced in the Capital City of Warsaw between 2012-

2015 and the achieved environmental effects: 

RES technology 
Number of 

investments 

Subsidy 
value 
in € 

 

Subsidies/ecological effect 

2012  

Solar panels 3 

 
36 620 

Subsidies  
- 6 subsidies were granted, pursuant to which: 
● 3 solar installations supporting energy 
generation for water heating in the hot tap 
water./central heating installation, 
● 2 heating systems based on a ground heating 
pump technology, 
● 1 photovoltaic installation for the production of 
electricity. 
Ecological effect: 
Amount of substances not emitted into the 
atmosphere: 
→ 9.6 tonnes of CO2; 
→ other pollutants (equivalent emission -  SO2, 
NO2) 102.3 kg. 

Solar 
photovoltaics 

1 

Heat pumps 2 

Total 6 

2013  

Subsidies were not granted 

2014  

Solar panels 45 

141 069 

Subsidies  
- 56 subsidies were granted, pursuant to which: 
● 45 solar installations supporting energy 
generation for water heating in the hot tap 
water/central heating installation 
● 10 heating systems based on a ground/air 
heating pump technology, 
● 1 photovoltaic installation for the production of 
electricity. 
Ecological effect: 
Amount of substances not emitted into the 
atmosphere: 
→ 64.8 tonnes of CO2 
→ other pollutants equivalent emission - SO2, 
NO2) 676.1 kg 

Solar 
photovoltaics 

1 

Heat pumps 10 

Total 56 

2015  

Solar panels 51 

382 562* 

Subsidies  
- 138 subsidies were granted, pursuant to 
which: 
● 51 solar installations supporting energy 
generation for water heating in hot tap 
water/central heating installation 
● 32 heating systems based on a ground/air 
heating pump technology, 
● 55 photovoltaic installations for the production 
of electricity 
Ecological effect: 
data on the ecological effect of the investments 
will be available after investments are 
completed.  

Solar 
photovoltaics 

55 

Heat pumps 32 

Total 138 

*subsidies granted (not paid) as of 28.07.2015 
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Citizens' interest in such investments grow year by year. For this reason, budget funds 
for subsidizing RES investments amounting to € 357 143 per year have been secured 
in the city’s budget.  

Extreme weather phenomena, such as short-term, but heavy rainfall which threatens 
the safety of residents (floods and flooding) require special solutions for channeling 
excess rainwater drainage systems.  

The annual cost of maintaining the surface rainwater drainage system in the city is 
approx. € 1 000 000. Such costs incur cleaning ditches, mowing vegetation and making 
necessary repairs. 

Excessive rainfalls are serious threat and require the introduction of modern flood 
protection systems, based to a large extent on non-technical solutions, such as 
sustainable urban planning and the creation of local flood plans. Warsaw developed 
the Operational Flood Protection Plan constituting part of the Crisis Management Plan. 

The Partnership for Climate project was launched in 2008 as a platform for 
cooperation and support of accompanying events at the 14th Climate Change 
Conference COP 14 in Poznań. Warsaw is the platform’s partner from the very 
beginning of its establishment. 

One of the key educational activities carried under SEAP and under the cooperation 
platform the Partnership for Climate are picnics, training sessions, panels and 
seminars, as well as exhibitions which aim to educate residents on saving and rational 
consumption of energy and environmental resources. 

The subject of improving municipal buildings' energy efficiency is a priority for the city, 
mainly due to Warsaw’s climate policy. Since 2010, the Network heat in municipal 
buildings project is implemented to retrofit Warsaw's residential buildings with 
homogeneous heating systems, i.e. installation of central heating and central hot water 
supply, powered by the district heating network. Between 2010-2014, 91 buildings 
(1 630 flats) were connected for a total amount of € 5 659 652. In 2015, work is 
underway for connecting 37 buildings (728 flats). In 2015, an amount of € 2 733 050 
has been secured in the city budget for this purpose. 

During June and July of 2012, a series of trainings: Energy-efficient office were 
carried out. Training was directed to the employees of district offices and Warsaw City 
Hall departments. The training was designed to increase people's awareness of local 
opportunities and ways to save energy both in the workplace and households. During 
the training issues such as rational use of office devices, energy-efficient lighting, as 
well as practical activities and changes to daily practices, which can contribute to 
significant energy savings were addressed. The importance of green public 
procurement (including environmental criteria when buying office products) were also 
stressed. 

Since 2013 Warsaw leads the program Warsaw Energy – from learning to ECO-
action aimed at educating children on the importance of energy in everyday life. 
It provides knowledge about energy saving, the possibility of obtaining it from RES, and 
identification of measures aimed at rational use of energy at home, in kindergarten 
or at school. The program is addressed to preschoolers and students of primary and 
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middle schools. Every edition (in 2015 third edition will start) gathers about 2000 
children from about 70 educational establishments from every district of Warsaw. 
 
 In 2014, Warsaw worked on improving its energy efficiency in the construction sector 
and commenced the CITIES ON POWER project (funded by the EU) promoting the 
use of RES in urban areas. By using solar collectors, photovoltaic panels or heat 
pumps, residents can increase their energy independence and improve quality of life. 
In addition, on Warsaw’s website one can find a solar map providing information on the 
average value of insolation on the rooftop of any building in Warsaw, taking into 
account shade from surrounding buildings and a low-temperature geothermal map as 
well as energy calculator. More information about CITIES ON POWER is included 
in 1E sector as a good practice.  

The project resulted in, among others, the development of a Renewable energy 
action plan for Warsaw  which shows the potential of investing in RES in Warsaw. 
Its recommendations are taken into account in the Low-Carbon Economy Action Plan. 

 
In November of 2013 in Warsaw the dialogue of representatives of local authorities and 
the structures of the United Nations’ about the role and need to include local 
governments to work on a global climate agreement began. The city organized the 
Warsaw Dialogue on Scaling-Up Local and Subnational Climate Action 
conference, which took place at COP19. It was at this conference, that representatives 
of local authorities developed a common position presented by Mayor Hanna 
Gronkiewicz-Waltz during the High Level Segment, which was attended 
by representatives of States - Parties to the Climate Convention and UN Secretary 
General Ban Ki-moon. The dialogue, which started in Warsaw was continued in Lima 
and will be continued in Paris at COP21. 

1C. Future Plans 

 

The development by the city (2014) of the Low-carbon economy Action Plan for 

Warsaw (PGN) was significant due to SEAP’s implementation. The PGN is to serve as 

a guide through systemic changes in the management of the city’s energy resources in 

2020. 

 
PGN identifies specific methods to support SEAP's objectives through the 
implementation of investment projects and ventures in areas such as: public and 
private transport, public housing, spatial planning, heat and power supply and waste 
management. The cumulative effects of these actions will affect the improvement of air 
quality in the city, because they fit in with the Air protection programs for the 
Warsaw metropolitan area, and periodic action plans. 
 
In addition, PGN is aimed at energizing entities outside of city structures, as it will 
simplify acquiring financial support from the new EU financial perspective for 2014-
2020 for projects which will form part of the objectives of environmental and climate 
protection by reducing CO2 emissions and other harmful substances into the 
atmosphere. 
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The budgets envisaged for financing the planned PGN tasks and projects will include 
funds from the following sources: 
 
 implementing entity’s own sources, 
 external means, which can be obtained in the form of:  

 direct investments; 

 non-repayable grants; 

 commercial loans, 

 loans with preferential conditions of repayment and guarantees; 

 agreements for the repayment of investments from savings (ESCO 
companies). 

 
The results of emission inventories for the end of 2012 show that the main factor 
of CO2 emissions in Warsaw is the transport sector. Currently, it has been largely offset 
by lowering the city energy emission indicator because of favorable (cleaner) energy 
mix. However, the observed increase in the intensity of transport, and consequently an 
increase in emissions from this sector, in relation to fossil fuel use, will require 
increased efforts in order to avoid future global growth in emissions. 
Therefore, as a guideline for SEAP’s implementation in subsequent years, the focus 
should be on: 
 

 intensification of actions aimed at promoting public transport; 

 implementation of a transport strategy (especially the further development of the 
II metro line and moving through traffic beyond city limits); 

 promotion of energy saving, particularly in the workplace and services sector 
(almost 50% of energy consumption in office buildings is electricity consumed by 
office equipment and lighting); 

 intensification and extension of actions in the scope of energy efficiency in the 
city’s public housing resource. 

 
Another activity of local government, related to the reorganization of the energy area in 
Warsaw for a low carbon economy is updating energy policy document, which was 
established in 2006. On this basis of analytical work started in 2014, the local 
government will prepare a new document that will be adopted by the City Council in 
2017. 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 for the needs of residents. It will take into account all aspects of low-carbon 
economy and related aspects of minimizing negative impact on the environment and 
climate. 
As was mentioned in Chapter 1B, the improvement of energy efficiency of municipal 
buildings is a priority for the city, not only due to substantial investments which costs of 
energy constitute in the city’s budget, but above all in connection with Warsaw’s 
climate policy, aiming to reduce CO2 emissions into the atmosphere. The Network 
heat in municipal buildings project has been implemented in Warsaw since 2010. 
Between 2015 and 2020 there are plans to connect 222 buildings (4 160 flats) to the 
district heating network. Secured funds (for the years 2010-2020) in the city’s budget 
for the implementation of this project amount to € 15 805 810. The total project cost will 
amount to approx. € 24 198 512. 
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In connection with the preparation of Strategy for adaptation to climate change 
adaptation of the City of Warsaw, the city promotes adaptation measures. A concept 
for rainwater management will be prepared. 
 
Warsaw is also preparing the Million trees for Warsaw project, which will promote the 
idea of green and blue corridors. These measures are also aimed at improving Warsaw 
residents’ health. 
 

1D. References 

 

Websites: 

Sustainable Energy Action Plan for Warsaw in the perspective of 2020 (SEAP): 
http://www.porozumienieburmistrzow.eu/about/signatories_pl.html?city_id=448&seap 
 
SEAP Synthesis:  
https://infrastruktura.um.warszawa.pl/sites/infrastruktura.um.warszawa.pl/files/broszura
_angielska.pdf 
 
Warsaw Sustainable Development Report 2014: 
http://infrastruktura.um.warszawa.pl/zr-wnowa-one-raportowanie/warsaw-sustainable-
report-2014 
 
Low-carbon economy Action Plan for Warsaw: 
http://infrastruktura.um.warszawa.pl/dokumenty_ 
 
Renewable energy action plan for Warsaw: www.citiesonpower.eu/pl 
 
Climate Protection Team: http://bip.warszawa.pl/NR/exeres/B84A066C-355D-40C4-
A5BF-179FEE129CD4,frameless.htm 
 
The ordinance on the implementation of Resolution No. XXII / 443/2011 of the Warsaw 
City Council of 8 September 2011 on the " Sustainable Energy Action Plan for Warsaw 
in the perspective of 2020": http://bip.warszawa.pl/NR/exeres/ECDCA641-B8C5-4A54-
84CD-F8E1EB473F60,frameless.htm 
 
Energy Calculator, CITIES ON POWER project: 
http://www.kalkulatorenergetyczny.um.warszawa.pl/index.php?q=kalkulator 
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1E. Good practice 

 

Solar Map and Energy Calculator 

 
Under the CITIES ON POWER project the potential of renewable energy in urban 
areas was examined. Four partner regions and cities: Warsaw, Klagenfurt, Ravenna 
and Turin developed Local Action Plans to increase the use of RES. The project 
resulted in the examination of energy efficiency of Warsaw’s selected public buildings 
and development of documentation which will be used for RES investments in these 
facilities. 
 
The Solar Map is based on the value of solar irradiation on the surface of the flat area 
of rooftops of Warsaw’s buildings. For calculation purposes, direct irradiation 
measurements were used – irradiation passing through the atmosphere during a 
cloudless day, which can be absorbed by solar panels and complete irradiation - the 
sum of direct and diffused radiation used by photovoltaic panels. 
 
In addition to sunlight data, a spatial 2D + h (incomplete three-dimensional) model of 
the city was used, allowing for the inclusion of roof shadings of neighboring buildings. 
 
Based on the spatial model and irradiation values, the solar potential for every square 
meter of roof in the city was calculated. This data was stored in a database which 
supplies the energy calculator helping residents with estimating how much energy they 
will generate by installing solar panels, photovoltaic panels and when such investment 
will pay off. A visualization of total (annual) irradiation on Warsaw’s rooftops was 
presented (available on the city’s website). Spots marked with the brightest colors 
correspond with highest values of irradiation and the darkest spots indicate most shady 
areas. Data, with regard to the angle and tilt of the collector (roof pitch) can be entered 
into the calculator and are included in the final calculation. 
 
Through such measures, Warsaw intends to increase residents’ interest in RES 
investments, accelerate RES development in urban areas and contribute to reducing 
greenhouse gas emissions. 
 
 


