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CHALLENGES OF SUSTAINABLE DEVELOPMENT

* We can distinguish human capital (work, knowledge),
human-produced capital (buildings, machines) and
natural capital (soil, natural resources).

 Natural capital is divided into basic capital (used for
producing goods and services) and critical capital
(necessary for life: ozone layer, forests, waters).
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e It would be ideal if
basic and critical capital
were mutually exclusive.
This is not feasible: so
how to establish right
proportions in utilizing
these capitals?
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* A notion of sustainability is connected with differ ent approaches
towards usage of natural capital.

» The modern concepts of sustainability (so-called st rong/very strong
sustainability) force us to limit usage of fossil f uels, as belonging to
natural capital and to increase share of renewable fuels, affecting this
capital only to small extent. Rising share of renew  ables in energy
market means that electric transport becomes more a  nd more friendly
from the standpoint of sustainable development.
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Main features of the capital city of Poland: Covernmenis
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e administrative area: 517 km?

* inhabitants within this area: 1.7 million

* inhabitants within agglomeration: 2.5 million
* density of population: 3300 per km?

* registered enterprises: 300 000
 budget for 2010: 3.1 billion euro
* unemployment: 3.4%
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Total emissions [thousand tonnes Change
Cozeq/year] between
1990-2007
Source 1990 1995 2000 2007 [%]
Energy and heat 6 808.45 6 836.12 7 663.76 8 462.62 24.30
production
Transport 1 348.40 1 450.61 1 508.36 1570.73 16.49
Waste 915.89 897.49 848.84 761.67 -16.84
management and
sewage treatment
Absorption - 46.83 - 52.87 - 56.15 -67.82 44.82
Total 9 025.91 9131.35 9964.81 |10 727.20 18.49
tonnes CO ,eq/year
per capita 5.45 5.52 6.19 6.29 15.41
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ar Suskainability
 Protection of natural environment and climate is im portant goal of

international municipal organization EUROCITIES, wh  ose member Warsaw
Is since 2002. Since 2007 we are member of C40 Grou p — organization
comprising 40 largest world metropolies and conduct ing activities aimed
at climate protection. A year later we started to ¢~ ooperate with Polish Ministry
of Environment within initiative Partnership
for Climate. In the current year we joined
the Polish branch of Energie-Cités — > |
municipal association of behalf dMaee
of modern energy sector s S
and low emissions.
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* In connection with goals of the EU
energy policy and obligations within the
framework of the United Nations, until year 2020 Po  land is obliged to reduce
GHG emissions by 20% and increase its market share  of renewable energy to 15%.
Warsaw top management decided to contribute to achieving n ational goals by signing the
Covenant of Mayors — voluntary commitment of climate -aware world cities to reduce CO 2
emissions on their areas by at least 20% until 2020
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On 7th July, 2008 Mayor of Warsaw Mrs. Hanna Gronki  ewicz-Waltz appointed
the unit exceptional in Polish administration — Climate Protection Team
chaired by Mayor herself, comprising Directors of ¢ ompetent city
departments and representatives of our partners fro m NGOs. Among the
Team’s operations are ,soft” activities, concerning education and promotion
connected with pro-climate behaviour, e.g.:

» organizing annual Warsaw participation in WWF actio n ,Earth Hour”,

« conducting promotional actions on planting trees wi th
participation of Mayor Gronkiewicz-Waltz, other mem  bers of the Team and
young students of Warsaw schools,

» the campaign to be launched soon
under title ,Warsaw — climate for changes”,
aimed at employees of the City Hall
and Warsaw citizens, which purpose
is disseminating knowledge on energy saving
and encouraging to pro-climate actions.
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WARSAW CLIMATE PROTECTION TEAM

But the main purpose of the Team are ,hard” investm ents, connected with

preparation and subsequent planned implementation o f Climate Protection Strategy
for the City of Warsaw . First step here is drawing up Sustainable Energy Action Plan
in order to fulfill obligations arising from the Co venant of Mayors, which will be soon
presented for approval by the City Council. Program mes planned for implementation
are e.g.:

* introduction of vehicles with alternative
propulsions until 2020 (we tested hybrid buses,
buses propelled with various biofuels and CNG),
while now discussions focus on — the most
promising - hybrid and electric buses),

» modernization of street lighting until 2012,
leading to reduction of energy costs from
35 to 27 million PLN per year and limiting

COz2 emission by 20.5 thousand tonnes annually,

* strengthening traffic priorities for public transpo rt (bus-only lanes, traffic lights
preemption ensuring priority for trams), city divid ed into access areas depending on
cars ,greenness”, following the examples from Berli n or London.



PUBLIC TRANSPORT

Warsawa is actively promoting public transport due to its lower GHG
emissions per passenger and lesser contribution to traffic jams:

» development of existing networks of 407 km tram lin es with 860 trams and
3250 km bus lines with 1700 buses;

* public transport requires huge investments: we rece ntly purchased 186
modern trams with brake recovery energy systems for 1.5 billion PLN
(largest such transaction in Europe) and 17 new uni ts for our Rapid City
Train for 390 million PLN, while also signing first contract for 2nd metro
line for 4.1 billion PLN.




RENEWABLE ENERGY FROM BIOMASS

RES make electric cars more pro-environmental: due to projects being
implemented in Warsaw area (modernization/extension of Zeran CHP,
biomass combustion installation in Siekierki CHP an d complete conversion
of Pruszkow CHP to biomass) we envisage reaching th e following
biomass shares in combusted fuel:

« 2009 1.: 2%

«2015r.: 11%

« 2020 r.: 15%.



RENEWABLE ENERGY FROM SOLID WASTE

As a result of extension and modernization of munic ipal solid waste
incineration plant ZUSOK until 2015 and constructio n of next incineration
plant envisaged for around 2018, we predict the fol  lowing shares of energy
produced in this way in the market:

« 2009 r.: below 1%

¢ 2015 r.: 4%

» 2018 r.: 8% (incineration of >600 000 tonnes of waste per year)

It means that energy from biomass and waste alone m  ay give Warsaw > 20%
RES market share, hence more than the overall EU go als are envisaging!
Therefore, popularization of electric cars shall be ~ come even more sound from
standpoint of environmental protection, defeating t he argument that ,electric
cars have their exhaust pipes in power plant”.



ELECTRIC CAR — WORLD TRENDS

Due to increasing focus on sustainable development and reduction of
GHG emissions, dwindling fossil fuels resources and technological
advances (e.g. lithium-ion batteries), projects on introducing electric cars
are becoming more and more popular (e.g. in Paris, Berlin, London, Los
Angeles). They require also building charging infr astructure, what
Implies cooperation of municipal authorities, car c ompanies and energy
sector companies.




ELECTRIC CAR — WORLD TRENDS

* Electric propulsion is more efficient than propulsi on based on
combustion engines. Advantages of the former depend on factors like
length of charging cycle and kind of source of appl led electric energy, but

estimations ,well-to-wheel” state that combined energ y efficiency for
electric cars equals 25-27% - compared to 16-23% for  vehicles with
internal combustion. It means consumption of primar y energy reduced by
20-25%, and resulting similar reduction of CO2 emis  sions.

» Other benefits are emission reductions in
case of such pollutants as nitrogen oxides,
carbon oxide, benzene and particulate matter,
and reduction of noise level as well.




SOLUTIONS FOR WARSAW
- EXAMPLE OF GREEN STREAM PROJECT

The Warsaw City Hall works on implementation and pr  eparation of
projects about popularization of electric cars by cr eating adequate
charging infrastructure together with Green Stream Cluster and
RWE Poland.

Green Stream Cluster, created in 2007, comprises >3 0 entities (e.g.
Warsaw Electrotechnical Institute, Association of P olish Electrical
Engineers, Mechanical and Electrical Engineering Fa  culty of Naval
Academy in Gdynia). Its actions are aimed at creati  ng in Poland
market for electric cars in connection with constru ction of
intelligent energy grids cooperating with charging infrastructure.




SOLUTIONS FOR WARSAW
— EXAMPLE OF GREEN STREAM PROJECT

» The Green Stream Cluster obtained financing fromth e European
Regional Development Fund (Operational Programme ,In novative
Economy” for implementation of project ,Creating mar ket of electric
vehicles and their charging infrastructure as found ation of energy
safety”. The EU financing for amount of 20 million P LN is covering,
among the others, costs of constructing 330 chargin g points,
purchasing 20 electric vehicles and refunding costs of charging
batteries within the timeframe of the project, i.e. until end of 2011.

* On 27th September, 2009 authorized representatives o f the parties
signed a letter of intent on cooperation of City of Warsaw and Green
Stream in constructing charging infrastructure and delivering and
testing electric cars. Other cities participating | n the programme are
Gdansk, Katowice, Cracow and Mielec.



SOLUTIONS FOR WARSAW
— EXAMPLE OF GREEN STREAM PROJECT

* In total in 2010 there will be built 310 charging p  oints accessible for
all customers and 20 garage charging points for ele  ctric vehicles
delivered for testing purposes within the project.

« Among electric vehicles there will be 2 categories: cars converted
from vehicles with internal combustion engines and brand-new
electric cars.



SOLUTIONS FOR WARSAW
— EXAMPLE OF GREEN STREAM PROJECT

« Warsaw is to receive 130 charging points and 6
test electric cars together with 6 dedicated
garage charging points.

e Our City will be the only municipality within the
project with the most modern technology installed:
10 charging points operating on basis of
electromagnetic induction (so without cable linking
with car) and 10 charging points allowing for
transmission of electric energy back to
electro-energetic grid, what is a key from standpoi nt
of future plans on utilization of electric cars
as emergency reservoirs of electric energy,
e.g. in case of blackout .

 Both cars and charging points will be equipped with
measuring devices — operations of system which they
constitute together will be controlled by special
monitoring station (first step to future intelligen t grids).



PROBLEMS OF IMPLEMENTATION
OF GREEN STREAM PROJECT

» Formal problems: necessity to obtain many permits a nd licences
(from the Warsaw Transport Authority, the Architect ure and Spatial
Planning Department, the Warsaw Division of Nationa | Police, the
Cadastre and Geodesy Department).

 Technical problems: difficulties with delivering on time charging
points both having required parameters and staying at price level
dictated by tight project budget.

» Problems with selecting most appropriate areas for charging points.
E.g. Warsaw ,park-and-ride” car parks are closed fo  r 2 hours at night,
what is against the project, which requires 24/7 ac  cesibility.




IMPLEMENTATION OF GREEN STREAM PROJECT

» Conclusion — so unique project (first of such kind i n the
Central and Eastern Europe) is not easy for
Implementation. However, experience collected durin g
its realization shall allow project partners

to prepare better for similar
programmes in future.

* In Warsaw we are considering within this context
introducing both electric taxis and municipal buses
with electric and/or hybrid propulsion. For the tim e
being, e-cars are being transferred within the Gree  n
Stream project. The recipients are: the Municipal P olice,
the Warsaw Division of National Police, the Warsaw
Road Authority, the Warsaw Transport Authority and the
Infrastructure Department.



Thank you
for your
attention

e-mail: ldrogosz@um.warszawa.pl

website: http://www.e-warsaw.pl




