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About Gramwzielone.pl

Gramwzielone .pl is an on-line source of knowledge on renewable energy developments
Our website is committed to providing up-to-date information on both Polish and global
green energy markets . We cover the spectrum of renewable energy sources: wind,
photovoltaics , solar thermal, bio-energy, as well as energy efficiency and carbon emission
developments

We include reports, articles and interviews cover financing, regulatory developments,
market news, statistics, analysis, investment opportunities and important deals .
Gramwzielone .pl also delivers content and advice to people interested in implementing
clean -tech, energy -efficient products and services .

We also provide foreign companies interested in entering the booming Polish renewable
energy industries with any necessary market information . Gramwzielone .pl gathers and
translates P o | a nimpdbrsant market data and regulatory developments . No relevant news
from the Polish renewable energy market escapes our notice!

Moreover, we offer tailored advertisement campaigns ideal for new business relations with
Polish clients . As our website is being visited by specialists from the Polish renewable
energy sectors, advertisements on Gramwzielone .pl are the best step towards taking
advantage of P o | a ngdeéns energy boom .
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Executive Summary

Renewable Energy In Poland 2011

Gramwzielone  .pl released its first issue of Renewable Energy in Poland . Within
the report you will find the latest news and analysis from Pol an dléas energy
sectors, including new deals, subsidies, policy developments, statistics as well as
laws and regulations

A few years ago renewable energy in Poland was still relatively unnoticed with just limited
projects online . Now, considering the European Union targets on CO2 emissions, which
Poland is expected to meet, and giving the funds available for green energy projects,
renewable energy in Poland is becoming increasingly attractive for domestic and foreign
investors .

2010 was a successful year of growth for the Polish green energy industry . According to
the EU directive 2009 /28/EC, Poland is obliged to produce 15 per cent of clean energy in
whole domestic energy production by 2020 . Currently, approx . 8% (half of the 2020 goal
of 15%) of energy production in Poland is green .

In 2010 we might have observed an increase of distinctive green energy sectors, which
were boosted by a favorable support frame as well as by subsidies offered by various
European Union projects and government sources. Current developments show great
interest in wind energy, given the fact that Poland, with its system of green certificates,
has one of the most beneficiary support frames for wind farm operators in Europe. We
notice also a growing interest in the biomass market, especially on the part of energy
consortia, which must comply with CO2 emission restrictions, as well as on the part of
investors who increasingly notice the potential of the Polish biogas market . Although
P o | a nphbétevoltaic industry still remains in its embryonic phase, we notice a fast
development of the Polish solar thermal market which has recently been accelerated by the
launch of subsidies available for solar installations

In addition to developing renewable energy investments, EU policies require that Poland

must enhance its energy efficiency . There is a growing interest in increasing energy
efficiency in the private and public sector. The interest has recently been boosted by a

growing number of funds available for these project as well as by the Polish gover nment 6s
interest in stimulating the market by establishing an appropriate regulatory frame . 2011

will be an important year in terms of legislation . The Polish government has announced
preparations for separate laws concerning renewable energy and energy efficiency . The
implementation  of these laws will be a significant step towards the European Un i o 2@

targets and should facilitate and clarify the reality of the Polish renewable energy market .

Boosting the green energy industry in the coming decade is more than a necessity . Not
reaching the EU goals on CO2 emission will be very costly for Polish households and will
hinder a boom which the Polish economy is currently experiencing . Moreover, clean and
cheap energy in the future will be a foundation for the attractiveness of local economies
and will be a deciding incentive regarding decisions for localizing of the foreign direct
investments, which makes supporting the renewable and energy efficient projects is for the
Polish government necessary . Along with bright prospects for Polish economy and a stable
regulatory and politic environment, the perspective of the RES market growth paves the
way for a development of sectors interested in the presence on the Polish renewable
energy market . A growing number of green energy projects are being implemented in
Poland creating a positive outlook and moves Poland closer to meet its CO2 targets .

By launching the first issue of Renewable energy in Poland 2011, we want to meet the
expectations  of foreign investors and provide them with useful news on recent
developments of the Polish green energy market . Moreover, within the current issue of our
report we provide you with opinions and forecasts on future developments in distinctive
sectors of the renewable industry by the Polish green energy experts. We believe that
Renewable Energy in Poland 2011 report will be a helpful source of information for all
foreign companies interested in operations on the Polish green energy market .

| - »1- Il..n.u-l,_'v\-

Piotr P aj N&ramwzielone .p | @nanager
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The Renewable Energy Certificates

The colorful support

Contrary to the majority of the European countries that foster renewable energy

of regular payments for the energy produced.

The Polish energy |l aw distinguishes various types
coded names. As for the renewable energy market, we distinguish the green, yellow, red,
violet and brown certificates.

The Polish Energy Regulatory Office manages the REC system. Apart from providing
investors with necessary power generation and grid connection licenses, the institution
decides also on REC prices and is responsible for awarding investors with particular
certificates. Every investor who wants to obtain green certificates must submit an
application to the Energy Regulatory Office.

Each of the certificates is dedicated to a particular green energy generation technology.

The certificates are tradable and may be sold on the Polish Power Exchange. According to

the Polish REC system, power generation companies must deliver to consumers a certain
volume of green energy or buy a certain REC volume . The mechanism gives a stable
perspective for green energy producers.

The REC prices are not set in the long run and the Energy Regulatory Office decides upon
them every year. However, the Polish energy law establishes the minimum and maximum
price range of the particular types of certificates, which correspond to the average price

of the electricity in Poland.

The most common type of REC is a green certificate granted to investors producing
electricity from renewable energy regardless of the generation technology. Thus, the
green certificates may be granted to wind energy, hydro, photovoltaic or biogas
producers.

The Polish law regulates the minimum price of the certificates by setting a value of
special fee which may be paid by power grid companies instead of buying green
certificates . The f e eu@lase is adjusted every year given the Polish inflation index.
Currenty t he green cert isfappcor t (&4 ger npegawatte -hour.

markets with feed -in tariff schemes, Poland promotes renewable energy

generation providing investors with the Renewable Energy Cer
system.

The REC6s (also known as green energy certificates) were int
Since then the Polish RECO6s system is considered be one of t
attractive to numerous foreign investors. Green energy produ

of RECOS,
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The remaining types of certificates promote generation of energy by means of Combined
Heat and Power (CHP) technologies . The white certificates can be granted to operators of
CHP plants (also using the conventional energy sources) of up to 1 megawatt of installed
capacity . According to the Polish energy law, the price of the yellow certificates must
amount from 15% to 110 % of the regular energy price.

As for 2011, the price amounts to approx . U34 per megawatt -hour. The other type of
R E Cdos CHP is a red certificate which can be granted to CHP plants of more than 1 MW
of installed capacity . The price of the red certificates must amount from 15% to 40% of
regular energy price and in 2011 amounts to approximately 08 per megawatt -hour .
However, the current regulations guarantee the functioning of the red and yellow
certificates  just until the end of 2012. In order to prolong the functioning of the
certificates beyond 2012 the new regulations must come into force .

The additional type of REC that can be granted to CHP plants operators is a violet
certificate . The certificate is dedicated to CHP plants that use only biogas or methane .
According to the Polish energy law, the cer t i f ipdca tneust samount from 30% to
120 % of the regular energy price and in 2011 amounts to approx . (16.

CHP producers may obtain a joint regular payment for the energy produced, as well as
green, yellow (red) and violet certificates, which determines a high attractiveness of the
Polish CHP market .

The average price of energy in Poland amounts to approx . 450 per megawatt -hour. Given
the fact, the 900 kW CHP biogas plant operator for every 1MWh of energy produced may
receive up to approx . U170 (including regular e n e r gpriées+ green, yellow and violet
certificate) .

In 2011, the new REC have been introduced in Poland. The so-called brown certificates
may be granted to biogas producers who will directly inject the biogas into the grid.
However, this form of biogas production does not function in Poland yet.

In addition to the existing palette of RE C 6the Polish Ministry of Economy wants to
establish new types of certificates in 2011 . The so-called white certificates will be granted
to the enterprises for implementation of new technologies in order to decrease its energy
consumption

The white certificates will be introduced in the new energy efficiency law.

The Polish R E C &ystem is one of the most favorable European schemes for green energy
producers . Its attractiveness determines the inflow of foreign investments especially in
P ol anwnd snergy market and triggers the development of the biogas plants .

However, in contrast to feed-in tariffs, the Polish REC scheme promotes only a big scale
energy generation and along with difficulties with the grid connection procedure rules out
the markets individual green energy producers . Therefore, some experts exhort to the
implementation  of feed -in tariffs in Poland .

The introduction of feed-in tariffs would certainly contribute to the development of small -
scale renewables like residential PV systems or small wind turbines . Nonetheless, the
Polish Ministry of Economy claims that feed-in tariffs will not be introduced in Poland in
the coming years .

Gramwzielone.pl E
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Money for Green Projects

Investors seeking financing of the green energy projects on the Polish market
have plenty of opportunities . Where to search for the money for renewable
energy in Poland?

European Un i o nFargs

The main source of grants for renewable energy projects on the national level is the EU
Infrastructure -Environment  Operational Program, the Polish institution responsible for
implementing the fund is the Ministry of Economy . In 2010 the Ministry launched two
recruitments designed exclusively for green energy investments

In the 11IQ 2010 the Ministry implemented a second recruitment for projects regarding
generation of renewable energy . In this case the Ministry made available a total of
070million in the first edition of the recruitment realized in 2009 as well as in the current
recruitment  of the largest number of projects relates to wind and biogas market . In the
IVQ 2010 a recruitment aiming to boost a production of domestic green energy appliances
has been launched . In this case, the available EU funds mount to 026 million .

The Ministry of Economy estimates that the overall effect of the Infrastructure -
Environmental Operational Program projects corresponds to 103 megawatts of installed
capacity per year. The EU funds also support significant projects that aim to increase the
energy efficiency of the Polish economy . According to the Ministry, it will generate an
additional yearly savings in energy of 244 .8 gigawatts .

Apart from the European funds available on the national level, investors may receive
grants for renewable energy projects from the regional EU funds, which are available in
each of the 17 Polish voivodeships .

EIB and EBDR Funds

In mid -2010 the European Investment Bank launched a G50m credit line to boost the
development of clean energy and energy efficiency projects in Poland. The fund obtained
from EIB is managed by the Polish National Fund for Environment Protection and Water
Management and is distributed to investors in the form of grants and low interest loans.

Gramwzielone.pl E 7
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Apart from EIB funds, the European Bank for Reconstruction and Development provides
low interest loans for Polish renewable energy infrastructure . For instance, in 2010 the
EBRD provided Iberdrola Renewables with a G475m loan for four wind parks in Poland and
EDP Renovaveis received 0U45m for 120 MW Margonin wind park. In 1IQ 2010 the EBDR
loaned Polish power giant Energa 0205 million for projects aimed at developing its power
grid and renewable energy production .

In order to foster energy efficiency in Poland, the EBRD prepared a 0150 million loan
scheme called the Poland Sustainable Energy Financing Facility (PolSEFF). As a part of
PoISEFF, in IVQ 2010 EBRD launched a G75m credit line for Polish banks with the aim of co-
financing energy efficiency projects of small and medium enterprises (SMEs). Formally, the
PoISEFF was launched by the EBRD in January 2011.

GIS Funds

According to Green Investment Scheme, Poland received a significant surplus of carbon
credits (Assigned Amount Unit i AAUs), which may be sold to other countries seeking
additional CO2 credits . Under the Kyoto Protocol Poland may sell 500 million tons of CO2
equivalent of AAUs within 2008 -2012 . So far, Poland has sold its AAUs to Spain, Ireland
and Japan and received dozens of millions of euro. The revenue from AAUs supplies
national fund for domestic green energy and energy efficiency investments, so-called
Green Investment Scheme. The GIS fund is managed by the National Fund for
Environment Protection and Water Management .

Apart from the National Fund for Environment Protection and Water Management, projects
designed for green energy and energy savings may receive low interest loans from the
Voivodeship Funds for Environment Protection and Water Management .

Gramwzielone.pl E 8
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Wind Energy

Passing 1 GW

In recent years Poland became one of the most attractive wind energy markets in
Europe . Po | an avidds energy boom is about to continue

Five years ago in Poland there was less than 100 MW of installed capacity . The number
passed 0,5 GW in 2009 and in 2010 the installed capacity passed 1 GW reaching almost
1,18 GW by the end of the year. As a result, in 2010 wind energy became a main source of
clean electricity produced in Poland and overtook the total production of electricity from
hydro plants .

The fast development of wind parks in Poland results from a beneficiary support scheme
for clean energy producers as well as from financial incentives available for investors . The
Polish Renewable Energy Certificates system is regarded as one of the most generous
support schemes for wind energy investors in Europe. On the top of a regular payment for
energy produced, wind farm operators receive also a green certificates . The value of the
certificates amounts to 070 per megawatt -hour. In IVQ2010 the number of green
certificates transferred to green energy producers passed 40.000 .

An average cost of building wind farms in Poland amounts from G01,2m to 01,7m per
megawatt of installed capacity . According to the Polish Information and Foreign Investment
Agency, the average operational cost of 40 MW wind farm amounts to approx . 1,7million .
Fees and taxes correspond to 20% of wind farm operational costs and insurance covers
10% of operational costs. The agency estimates that an average revenue of 40MW of wind
power in Poland amounts to approximately G9milion per year.

The most popular location for P o | a nwdnd £nergy projects is the Northwestern part of the
country with its convenient wind conditions . Every third wind turbine in Poland is located in
the coastal Voivodeship of Zachodniopomorskie . Another popular location for wind energy
investments is the central Voivodeship Wielkopolskie with the biggest Polish wind farm in
Margonin developed by the Portuguese EDP Renovaveis . Besides the above -mentioned
regions, the most favorable conditions for developing wind energy projects may be found
in the Central and Northeastern parts of the country (The Voivodeships : Pomorskie ,
Warminsko -Mazurskie and the northern part of Podlaskie ), as well as in the Southern
regions of Poland (mainly locatations in the Voivodeships Dolnoslaskie and Podkarpackie ).
Nonetheless, the development of wind farms in other parts of Poland is also noticeable .

Despite reaching 1 GW of domestic wind energy market, Poland is significantly lagging
behind in the wind energy market of its Western neighbor Germany where the installed
capacity is already 25 times higher . That number allows estimating P o | a nvidnd senergy
potential and points at the i n d u s toppyridirsties

Gramwzielone.pl E
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Wind Energy

In order to accelerate the development of Po | a nwind snergy market, the authorites on
national and local level must facilitate an investment process. Representatives of the
domestic wind industry underline the need to define and concretize a regulatory basis for
the wind energy market . The endemic problems inhere also in a negative perception of
wind energy projects on the part of the local residents . As a result, the implementation of
the number of wind projects in Poland has frequently been prolonged and even suspende d.

Aside from the above -mentioned factors, investors point at the increasing difficulties with
connecting wind farms to the grid. In the Northwestern Poland there is only a limited
capacity left for new wind farms connections . Moreover, the Polish Energy Regulatory
Office recently introduced relatively high and obligatory deposit fees for reserving wind
farm grid connections . In addition, the favorable sites for wind energy are already covered
often with obsolete, less efficient wind turbines . According to the Polish Information and
Foreign Investment Agency, 80% of wind turbines installed in Poland come from
secondhand wind turbine markets mainly from Germany and Denmark .

As a result of the difficulties with obtaining the necessary permission and grid connection
licenses, the new trend in Polish wind market has emerged with investors raising an
increasing demand for ready -to-build wind farm projects . The fact determines higher prices
for the projects . For instance, in IVQ2010 a wind farm developer, Polish Energy Partners
(PEP), sold a wind farm project to GDF Suez priced at 00,41m per megawatt of installed
capacity . Earlier in 11Q 2010 PEP sold a ready -to-build project of a wind farm priced at 35%
less.

According to the Ministry of Economy, P ol a ntdtdl sinstalled capacity may reach 6,65
gigawatts and a production of energy from wind may correspond to 15,210 gigawatt -hours
by 2020, although the Polish Wind Energy Association offers a more optimistic forecast
with energy production of 35.898 MWh and installed capacity mounting to 13 GW
(including 1,5 GW of offshore) . PSEW states that by 2020 the wind energy production may
correspond to 17% of overall electricity production in Poland and in 2030 it may reach
29%.

Apart from land wind farms, additional opportunities for P o | a nwind snergy market bring
the situation of the country by the Baltic Sea. So far, the offshore wind potential has not
been exploited by domestic wind energy industry, although investors already submit their
readiness for the offshore p r oj eimpletnentation

In large measure, the absence of the offshore wind farms in the Polish part of the Baltic
Sea results from a lack of appropriate regulations . In 2010 the Polish Ministry of Economy
reported the need to regulate offshore wind energy what gives a positive signal for the
development of Po | a naffshere wind energy market . Moreover, in order to develop the
offshore wind energy market, the power grid network in the Northern part of the country
must be significantly magnified .

The wind energy industry in Poland is increasingly important in terms of job creation . So
far, the wind turbines elements are produced by e.g. LM Windpower , KK Electronics, Tele-
Fonica Kable, Mostostal Chojnice , Energomontaz  Gdynia or Huta Czestochowa . The Gdansk
Shipyard (Stocznia Gdansk), which recently entered the market is about to produce 300
wind towers per year and already sells its products to German wind energy giant Nordex .
According to PSEW data, by 2020 the Polish wind energy industry may create 66.000 jobs .

Gramwzielone.pl E
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Opinion

Magdal ena Dzingielewska, Frost

The development of the Polish wind energy market started in 2000 . The first wind turbines
installed in Poland had relatively low capacity and were mainly imported from Ger many 6s
second -hand market .

Ten years later, passing 1000 MW of installed capacity has been boisterously announced .
However, can the Polish wind energy market be proud of the result? Comparing to other
European Union countries, the total installed capacity looks rather glum. The Portuguese
and Dutch wind energy markets reached the above -mentioned level in 2005 . Austria,
which in addition has significantly worse wind conditions, reached a similar level of
installed capacity in 2008 /2009 . Comparing to EU-15, the Polish wind energy industry
cannot glorify itself, although in Central and Eastern Europe Poland is a primus .

Today, mainly developers, who build wind farms for their own use, shape the Polish wind
energy market or they sell the projects equipped with necessary permissions to power
industry . Power companies are interested in investing in wind energy as they must comply
with obligatory generation of renewable energy imposed by the Polish energy law.

The main supplier of wind turbines for Poland is Vestas with a 1/3-market share. The
market share of other suppliers, like GE, Siemens, Enercon, Gamesa and Nordex amounts,
to 6-12%. The local Polish companies function on the energy market rather as
subcontractors than independent entities .

Wind energy developers underline the potential of the markets of the new EU member
states, although they point at numerous barriers which decelerate markets dynamics . The
major barriers are bureaucracy and instability of the investments environment caused by
the delay with P o | a nNhtibsal Renewable Energy Action Plan.

Moreover, the concentrations of wind farms in the Pomerania region and in Northeastern
regions of Poland, as well as an insufficient development of the ¢ o u nt engrgetic network
(KSE) cause problems in terms of limited possibilites for grid connections . A number of
barriers for new investments may be resolved when the investor develops its project in line
with recommendations  of the Polish Economic Chamber of Renewable Energy .

Nonetheless, investors in Poland will be made up for the barriers and difficulties . The
establishment of the RE Cdsgstem in 2005, the maintenance of a competitive level of
energy prices and the preferential conditions of energy sales determine the increasing
attractiveness of the Polish wind energy market .

However, the Polish Ministry of Economy considers implementation of amendments to the
support system in order to make it cheaper for the st at leudget and less attractive to
investors . For instance, in 2010 the Polish authorities introduced a special fee for grid
connections in order to eliminate speculators from the wind energy market .

After 2010 the g o v e r n maecisions on support mechanisms will be key for further wind
energy market developments . In addition, new investments like the application of the
Smart Grid technologies will increase the integration of renewable energy plants with the
grid network and will enable the storage of the energy .

Moreover, in the coming years the popularity of small wind energy installations  will
increase gradually . The intensive development of smaller wind turbines is forecasted for
the second half of the decade. By the same token, the Polish market will experience the
development of the offshore wind farms, although in this case the necessary regulatory
records must be implemented

To sum up, the Polish wind energy market is going through a period of intensive
development, however, the convenient wind conditions in Poland are still far from being
fully exploited . In spite of barriers and the sluggish regulatory activities of the Polish
authorities, in the long term the domestic market will be perceived by investors as a very
attractive one. Furthermore, the European Un i o meiuwrements and the need for the
diversification ~ of energy sources will constitute major impulses for renewable energy
market developments

Magdalena Dz i igi el eisvankexpert in the energy department of Frost & Sullivan .
She analyses the renewable energy market trends and technology developments in
Central -Eastern Europe .
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Co-firing

Co-firing

Biomass iIs the Answer

With strict EU rules about greenhouse gas emissions Po |l an deiBesgy industry
faces an immense need to cut CO2 emissions . In order to abide to EU climate
policies a co-firing of solid biomass method is preferred

According to energy market experts, in the near future Poland will not be able to fully
comply with the EU climate strategy . In the last decades, the Polish economy was being
fueled almost entirely by coal 7 a highly polluting and inefficient energy resource .

Coal still constitutes more than 90% of the total energy generation in Poland today .
Fortunately, the potential biomass available in Poland creates an opportunity for a gradual
shift away from coal, even on the industrial scale.

By not lowering CO2 emissions levels in the coming vyears, the Polish economy could face
immense costs. Therefore, P o | a npbwes plants should limit the side effects of extensive
coal burning by co-firing with solid biomass .

Poland has one of the biggest biomass potentials in the EU, both from agriculture and
forestry . The total area of available agricultural land, which may be partially used for
production for energy generation purposes, is 51%. The c ount ruyuded arable land
corresponds to 19,5%. On the other hand, forestry consists of more than 29% of the Polish
territory . According to the Polish Biomass Chamber, in order to produce biomass for
energetic purposes, 10,7 billions square meters of land may be allocated, compared to
approximately 100 million sq meters currently in use.

The EU 2020 targets will determine the fast increase of biomass production in Poland. In
the wake of the EU climate policy, P ol andngrgy tycoons must drastically and
immediately cut CO2 emissions . One of the solutions being implemented is carbon capture
and storage (CCS) technology, and sticking to coal as a primary energy source . Another
solution is transforming power plants in order to co-fire coal with solid biomass .

In 2010, power plant operators implemented a number of biomass conversion
technologies . The biggest investment of this kind to be introduced was a circulating
fluidized -bed boiler for a 100 % biomass -fueled GDF Suez power station in Po § an iThec
190 MW installation fueled by wood chips and crops is under construction . GDF Suez says
the plant will be the wo r | thrgest biomass boiler . The plant will require 220,000 tons of
agricultural  biomass and 890,000 tons of woody biomass per year. Industrial biomass
boilers are to be implemented in Bi a §y PdwerkPlant, Szczecin Power Plant, Jaworzno |lI
Power Plant, and Da | k ipew&rsplants in Poznan&E G- d ¥
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Since many Polish coal-fired plants experience partial or full conversions to biomass, the
industrial biomass boilers already account for more than 252 MW of installed capacity . In
Europe the overall potential of this kind of installations amounts to more than 7 GW.
The number of Po |l a ngb@®es plants in which solid biomass is co-fired with coal, will
substantially increase in the coming years, as the economy increases i t &lare of
renewable energy production to meet 2020 targets .
Although P o | a nbigéemergy players chose biomass -fed boilers as their basic response to
the green energy generation obligations, according to the EC BREC IEO, the average
investment cost per 1kW of installed capacity amounts to 02,900to 05,080, and is much
higher than the cost of wind energy installations (approx . 1,0000 i 1,3700 per 1kW of
installed capacity) .
Although co-firing biomass as a means of green energy production is not as efficient as
other green technologies, supporting the technology is a must in order to comply the EUGO s
2020 targets (according to the Ministry of E c o n o mefficials) . Therefore, co-firing as a
technique leading Poland to increase its green energy potential will be further supported by
Polish authorities .
Apart from industrial utilities, individuals who increasingly decide to introduce domestic
biomass boilers to their households are generating a growing demand for solid biomass in
Poland . According to Vattenfall , biomass is already a basic fuel for 1 million detached
houses in Poland .
The growing demand for biomass creates new business opportunities . In 2011, the Polish
Energy Stock Exchange (TGE) will institutionalize the solid biomass trading, as the
authorities of TGE want to follow developments on the Polish biomass market .
Given the characteristics of P o | a nhiothass market, high levels of concentration on the
demand side and a wide defragmentation of the biomass suppliers are noticeable, and
establishing institutional frames for biomass trading may be a significant step towards the
development of the Polish biomass market .

Gramwzielone.pl E 13
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Agricultural Biogas Plants

Ready for Action

The Polish agricultural biogas market is set to grow in spite of remaining
hindrances . There is no doubt that in the coming years Poland will notice a fast
development of biogas plants in its rural areas .

In 2010, the Polish biogas market was subject to a growing investment interest, in spite of
still being in its initial stages of development . It manifested in the amount of projects
submitted in order to receive EU funds. The biogas industry was also significantly visible
during the 2010 Poleko ( P o | a bighgéss renewable energy fair) . The growing importance
of agricultural biogas as a means of green energy production is also reflected by a growing
number of Polish biogas conferences and workshops .

Despite the blooming phase of the biogas industry, the number of P o | a napmcsltural
biogas plants in operation is still very low. Although there are more than 150 biogas plants,
there are mainly landfil and sewage installations compared with only a handful of
operating agricultural biogas plants .

From the total on-grid biogas plant installed capacity of 77 MW, the agricultural biogas
plants amount to just a few megawatts . The existing agro-biogas sites include : Pawlowko
(0,72MWe + 0,98 MWt), Plaszczyca (0,62MWe + 0,69 MWt), Kujanki (0,33MWt), Koczala
(2,122MWe + 2,17MWh), Liszkowo (2,12MWe + 2,4MWh), Kalsk (1MWe) and Studzionka
(0,03MWe). The pioneer and leader in developing agricultural biogas plants in Poland is
Poldanor SA, owning a handful of online biogas plants and supplying most biomass
demand through their own stock .

The number of new agricultural biogas plants may increase noticeably in the coming years.
According to EC BREC IEO data, apart from seven existing plants, there are 30 advanced
agro -biogas projects and more than 300 projects in the initial phases of preparation

The biogas industry draws attention to the big players on the Polish energy market . The
Polish Energy conglomerate, Energa, says it will operate biogas plants with total installed
capacity of 300 megawatts . Their competitor, Polska Grupa Energetyczna (PGE), also plans
to invest in biogas projects with an initial site in Wojnowo . The interest in the biogas
generation is being signaled by local authorities, which are starting to appreciate the
potential of green energy projects .

Although the overall potential of P o | a napmcsltural biogas plants is still minimal, the
coming years will show a rapid growth with new installations of approx . 1 MW of installed
capacity . Further, smaller biogas plant installations will be introduced establishing a wide
production of biogas for energy purposes in rural areas.
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Agricultural Biogas Plants

The main barrier of development of the agro-biogas market is a complex and time -
consuming process of gaining authorization . Given the examples of existing Polish biogas
plants, the preparatory phase of biogas plant construction takes from 8 to 11 months .
However, many investors say the initial phase of investment may take even longer . The
preparatory stage of the investment includes obtaining building and environmental consent
as well as connection permissions granted by the Polish Energy Regulatory Office (URE).

Among the renewable energy technologies, the biogas market competes on the Polish
market mostly with wind energy, which has a lower initial investment cost. According to EC
BREC IEO data, the average cost of biogas plant realization varies from (3.7 million to U5
million per megawatt of installed capacity . As for Poldanor (a major player on the market),

its average investment cost varies from (2,1 million to 03,1 million per 1 MW of installed

capacity . Within the overall investment cost of a biogas plant approx . 21% covers CHP
package and 19% corresponds to fermentation reservoir . The operational costs cover 8%
to 10% of the overall investment cost.

Within P o | a nrdngwable energy certificates system, agricultural biogas plant operators
are entitted to receive additional profits . On top of regular prices for electricity, which
amount to approximately 0G50 per megawatt -hour, the agro-biogas plant operators may
receive green certificates (approx . U75 per 1 MWh). In addition, the CHP operators in
agricultural  biogas plants of less than 1 MWe of installed capacity may receive yellow
certificates  (approx . 33,5/ 1 MWh) as well as violet certificates (016/ 1 MWh).

For 2011 a new type of RECs for biogas producers was established . Brown certificates will
be granted to operators who produce biogas and directly feed it to the grid. However, this
production of biogas does not function in Poland and the price of brown certificates has not
yet been established .

Pierre Haider, Polish Biogas Association

The Polish biogas market is still an emerging one but it is getting ready for a rapid growth .
A strong incentive for investment are the currently available direct renewable energy
investment subsidies granted  within the European  Structural Funds 2007 -2013
Programme . It is possible to obtain up to 70% of the investment outlay in the form of non-
refundable subsidies, and in the case of the special Public-Private Partnerships Programme ,
even considerably more than that .

Apart from that, investors can count on support from various national programmes , special
institutions  such as the National Fund for Environmental Protection and Water Management
as well as tax reliefs within special economic zones.

It is estimated that the potential for biogas plants and natural waste processing facilities in
Poland is at around 90% of the German potential . The cultivable agricultural land area is
10,7min hectares, which is only slightly less than in Germany (11,9 hectares) .

For international investors, equipment manufacturers, consulting and service firms, the
Polish biogas market will in the nearest future certainly become one of the most important
foreign markets . Moreover, taking into consideration the close geographical proximity of
Germany and intensive bilateral trade relations, the Polish biogas market will be easier
accessible than other target markets .

An active accompaniment in this development, as well as the transfer of experience and
know -how from, amongst others Germany, is one of the many aims of the Polish Biogas
Association established in 2007 .

The PBA has its seat in Pomerania in the north of Poland, where the first Polish typically
agricultural  biogas plants were erected . The activities of the PBA include consulting,
lobbing, participation in international programmes , drawing up of standards and norms and
uniform guidelines, co-drafting of act drafts, as well as opening a training and competence
centre alongside with a show biogas plant, where practical training would take place and
various concepts of heat utlization as well as cultivation and utilization of energy
vegetation would be demonstrated

Pierre Haider is an International Project coordinator at the Polish Biogas Association
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Photovoltaics

Waiting for Feed -in Tariffs

Poland still awaits the growth of its PV market currently lagging  significantly
behind its Western and Southern neighbors . So far, the Polish PV market remains
unplugged

As for the renewable electricity generation, the Polish PV markets lose greatly to wind
energy in terms of investment attractiveness and therefore i installed capacity . According
to the Polish Photovoltaics Association, in 2010 the PV plants in Poland amounted to 1,3
megawatts . However, the vast majority of them function off the grid. There are only two
PV installations online with the total capacity of 0,012 MW.

The key incentive for the development of PV markets worldwide is a feed-in tariff system .
Contrary to its neighbors like Germany or the Czech Republic, Poland did not implement
the mechanism and rely on the RE C &Gsheme which is more favorable for the domestic
wind energy market .

Opposite to FiTs, the Polish support scheme for renewables does not guarantee to its
producers a certain grid access or a long-term contract for the purchase of energy . These
factors determine the deficiency in the Polish PV market development . Apart from the
incentives scheme, the factor that impedes an increase in P ol a nRVénstalled capacity is
a complicated and time -consuming procedure of obtaining grid connections licences .

Although the domestic PV industry urges the Polish government to introduce feed -in tariffs
for photovoltaics , the Ministry of Economy states that FiT will not be introduced in Poland
in the coming vyears.

In the Energy Policy of Poland, the Polish government states that in 2020 the Pol and6s
installed PV capacity will reach just 2 megawatts and by 2030 the number will increase to
32 MW covering 0,0622 % of total electricity production in Poland .

However, the latest Polish National Renewable Action Plan pointed a more optimistic
perspective  with an overall installed capacity of 450.9 MW and a production of 383
megawatt -hours per year. Authors of the Action Plan underline that this scenario will be
implemented only in case of introduction of feed-in tariff scheme by 2013 .

As for generating electricity from solar by means of Concentrating Solar Power (CSP), the
Polish authorities do not forecast construction of CSP plants in Poland by 2020 .
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Solar Thermal Energy

A Shiny Future

The Polish solar thermal market notes a dynamic growth and in the coming years
will become one of the key European solar collectors markets

In 2000 there was only 21.000 square meters of solar collectors installed in Poland. The
number reached 126.000 in 2005 and in a record -breaking 2009 the sale of the solar
thermal appliances amounted to 144 .000 sq m. That increased the overall solar collectors
area in Poland to 365.000 sq m.

According to European Solar Thermal Industry Federation (ESTIF), in 2009 the Polish
market accounted for 3% of the European solar thermal market up from 2% in 2008 . From
2000 the P o | a nsdldr gshermal market noted an average growth of 40% per year.

With the development of Polish solar thermal markets we notice an increase in a number of
domestic manufacturers . Solar collectors in Poland are already produced by dozens of
enterprises . Among them, the biggest producers are Watt, Hewalex , Polska Ekologia ,
Sunex or Ensol. A significant part of Polish solar thermal industry is located in Slaskie
Voivodeship once famous for its coal mining industry .

Along with market developments, we observe a constant improvement of the quality of
solar collectors produced by the Polish manufacturers . As an effect, an increasing number
of the Polish collector models receive widely recognized solar certificates like Solar
Keymark or SPF.

Symptomatic for the fast development of the Polish solar thermal industry in 2010 was a
launch of the largest solar collectors plant in Europe by Watt. In the site located in
Sosnowiec, Slaskie Voivodeship , the company is about to produce 300,000 collectors per
year. In the Solar Keymark tests, one of Wat t ®sl | e crmodelsé sebtained an 85%
efficiency rate, the highest ever obtained .

The Polish companies produce mainly flat plate collectors with just a few manufacturing
tube collectors . The flat plate models are also more popular in terms of installation,
amounting to 70% of overall collectors sale in the domestic market . According to EC BREC
IEO, in 2008 the average price of flat plate collectors in Poland amounted to approximately
0223 per square meter, while the average price for tube models was U605 per sq meter .

The Polish solar collector producers show an increasing activity in foreign market selling
abroad . About 50% of its products are mainly sold to markets of Western Europe like
Germany, France, Great Britain or Spain. Except for domestic producers, on the Polish
market there are available collectors from Germany, Austria, the Czech Republic, Slovakia,
Turkey, Greece and China.
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The EC BREC IEO states that domestic solar thermal markets created 4,300 jobs by 2008
and by 2020 that number should reach 40,600 employees corresponding to 660,000 jobs
created by solar thermal industry in Europe .

In 11IQ 2010 Poland introduced a new incentive scheme for individual users. The program is
managed by the National Fund for Environmental Protection and Water Management with a
participating  banking sector and provides individuals with subsidies amounting to 45% of
the costs of solar installations . The support scheme amounts to U75m to be spent by 2012 .
By the end of 2010 over 1,400 people submitted their applications .

Apart from the program, there are various mechanisms available in order to subsidize solar
thermal installations in Poland. In 2010 the popular source of solar thermal installation
programs were EU funds as well as those provided by Voivodeship Funds for Environmental
Protection . A new environmental law valid from 2011 enables local authorities to provide
households with grants for solar thermal installations . The above -mentioned funds should
accelerate the development of the Polish solar thermal market in the near future .

As for the coming years, Poland should significantly increase its share in the European
solar thermal market . According to the European Solar Thermal Industry Federation, the
Polish market may grow by 30% per year and reach 20million square meters of installed
collectors by 2020 . Within this scenario, an average installed capacity would amount by
that time to 0,5 square meters per capita. The Polish government presents less optimistic
forecasts regarding the domestic solar market . According to the Ministry of Economy, the
overall area of solar thermal installations my reach 14.7million sq meters by 2020 .

Given the Mi ni s tforegaéts in the coming decade Poland may become the 5th largest
solar thermal market in Europe overtaking Greece, Austria and Portugal . According to the
National Renewable Action Plans prepared by EU countries, the larger solar thermal
capacity will be installed by 2020 solely in ltaly, Germany, France and in Spain.
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Opinion

Leszek Skiba , Hewalex :

In Poland, the use of renewable energy has become increasingly popular,  with
solar energy being one of the most accessible energy sources

Hewalex , operating since 1992, is the oldest Polish manufacturer of solar collectors and
one of the most significant suppliers to the market . In spite of very favorable conditions in
terms of information and education policy as well as provided grants, we cannot assess
2010 as a significant growth market for solar collectors .

In our opinion, the National Fund for Environment Protection and Water Management 6s
i P ay me for spartial repayment of principal on bank loans for the purchase and
installation of solar collectors to individuals and housing ¢ o mmu ni tbroeghtdo on the

slight increase in the market of solar collectors in the past year. The program criteria and
requirements for equipment, relative to beneficiaries, have been amended and refined for

the duration of the program, such as the question of the amount of aid projects needed to

perform installations

This resulted in delayed implementation of the program in relation to the original
announcement . As a result, during the peak demand for solar panels (spring and early
summer) many people instead chose to wait for the promised (45%). However, this
program, largely based on the disposition of bank credits, rarely guarantees real benefits
exceeding 25%, largely because of the need for investors to accumulate bank loans.

Despite the mistakes made during the implementation stage, the program provides one of
the largest contributions to the development of solar energy in Poland. So far the only
beneficiaries of grants were primarily budgetary units, rather than multi -family housing .
Unfortunately many examples of inefficient solutions that wasted public money can be
attributed to this plan. In 2010, there were a lot of large communal programs of grants for
solar heating that accounted for a substantial part of resources from EU funds. These
programs, more or less, contributed to maintain the upward trend in the market of solar
collectors in Poland. In 2011 we expect to further develop the home market for solar
collectors .

According to forecasts from the European Solar Thermal Industry Federation (ESTIF), an
organization whose only Polish member is Hewalex , the Polish market will record a growth
of less than 5% and will be about 1% higher than in 2010 . This increase will be impacted
by several key factors . Program payments from the National Fund will be implemented by
2014 . The experience gained from the second half of 2010 will most likely develop a bolder
realization  of planned investments among consumers . In addition, the stagnation
associated with waiting for payments from the previous year should not be repeated .
Municipal as well as other community co-financing investments of solar energy systems
installation will continue to be realized .

The introduction of new products and technologies will result in falling prices, and thus
increase the demand for solar collectors . In the first quarter of 2011, the company Hewalex
will expand its offer with a new range of flat plate collectors, based on absorbers made of
aluminum . These collectors will be a cheaper alternative to the highly efficient copper
absorbing collectors . It is expected that while retaining durability and performance, the
price of new products will be markedly reduced thanks to the innovative technology of
welding absorbers using laser technology, introduced in Poland by Hewalex . To increase
demand for alternative energy sources, including solar energy, it is likely there will be a
further increase in prices of conventional energy as well as the ever growing willingness of
consumers to become independent of current existing energy sources .

On the other hand, certain factors may also retard market growth . This year's 1% increase
in the VAT rate for goods and services could weaken the economic situation, as a definite
trait for the Polish market is that consumers pay more attention to the purchase price
rather than the long -term benefits of investment

Another factor influencing the reduction in demand may be the growing interest in
alternative  technologies, such as heat pumps, achieving better and better cost-
effectiveness ratios in individual households and photovoltaic technology . It is possible that
in both cases, the model of solar thermal technology in 2011 will be in the form of specific
projects and grants for its purchase and installation

Leszek Skiba is the president of a leading Polish collector manufacturer Hewalex

Gramwzielone.pl E 19







