REPUBLIC OF POLAND

FOURTH NATIONAL COMMUNICATION
UNDER THE UNITED NATIONS
FRAMEWORK CONVENTION
ON CLIMATE CHANGE




FOURTH NATIONAL COMMUNICATION
UNDER THE UNITED NATIONS
FRAMEWORK CONVENTION

ON CLIMATE CHANGE






REPUBLIC OF POLAND

FOURTH NATIONAL COMMUNICATION
UNDER THE UNITED NATIONS
FRAMEWORK CONVENTION

ON CLIMATE CHANGE

WARSAW 2006



Publication financed by the National Fund for Environmental Protection
/ and Water Management

This report has been prepared at the Ministry of the Environment in collaboration with the Institute of Environmental
Protection and:

Ministry of Economy,

Ministry of Agriculture and Rural Development,
Ministry of Transport,

Ministry of Construction,

Ministry of National Education,

Ministry of Science and Higher Education,
Ministry of Finance,

Central Statistical Office,

Polish Academy of Sciences,

AGH University of Science and Technology,
Maria Curie-Sktodowska University,

Gdansk University,

Institute of Meteorology and Water Management,
Institute of Soil Science and Plant Cultivation.

Graphic and technical work by:

Marta Radwan-Rohrenschef, Alicja Sienkiewicz, Barbara Oksanska

Photos: Front cover — “Lake Brzeziczno” Nature Reserve. Author: G. Rakowski.
Back cover — Black stork. Author: G. and T. Ktosowscy.

Publishing by:

Institute of Environmental Protection, ul. Krucza 5/11, 00-548 Warsaw
e-mail: alicja.sienkiewicz@ios.edu.pl; www.ios.edu.pl

© Copyright by the Ministry of the Environment and the National Fund for Environmental Protection and Water
Management, Warsaw 2006

ISBN 83-60312-40-0

Additional information:

Department of Global Environmental
Issues and Climate Change

Ministry of the Environment

ul. Wawelska 52/54

00-922 Warsaw

Tel.: (+48 22) 5792 761

Fax: (+48 22) 5792 217

E-mail: Maria.Klokocka@mos.gov.pl
Website: www.mos.gov.pl



CONTENTS

T. EXECUTIVE SUMMNARY ..ottt ettt ettt ettt bttt bbb bt ne e 7
LS PR 131 o 1 o oo RS Jj
1.2. National circumstances with respect to greenhouse gas emissions and removals............ccooveveveernienienesesesessenens 8
1.3. Information related to greenhouSE gas iNVENTONY ..........cccccuieieerieierisises ettt s s ene s 9
L 3 oo [T =T T o B T 0 -SSP 10
1.5. Projections of greenhouse gas emissions and the overall effects of policies and measures ...........cccccceeeveereereneenene. 1"
1.6. Financial assistance and technology transfer under Art. 4.3, 4.4 and 4.5 of the Climate Convention................cc......... 12
1.7. Research and syStematic ODSEIVALION ..........ccccciieeiiiiiiiecie ettt re e e re s eesbeeae e sesreenne e e 12
1.8. Education, training and publiC @WArENESS ...........ccceiieieiiriiire e sbe b e n e ene s 13

2. NATIONAL CIRCUMSTANCES WITH RESPECT TO GREENHOUSE GAS EMISSIONS AND REMOVALS .........ccoovrriinirinn 14
2 B 4 (o g T T LT =T T LSS 14
2.2. POPUIALION PIOFIlE ....cveivieeeeeeceece ettt et st b e e b e b b e s b e b e s e seebesbesbesbesbenseneebeabesbesbesbenneneeneans 15
2 T 1= o T o] o o] o 1 TSSO 16
2 44 TSRS 18
2.5. Socio-economic development level and 8CONOMY STALUS .........ccviveiiiiieeiiicieie et be e 19

2.5.T. BIIEf OVEIVIEW ...ttt st st s et ae e s e st b e st et e e e b e e e se s esesaeteseeneseeneneesensetenennens 19
T = 1= €0 YTy (] PO 22
2.05.3. INAUSEIY .ttt sttt e e st s e et e s besae e besheeae e teehe e besbeeaeenteeheeaaeteeheebesaeeneenteeaeerenrens 25
2.5, TFANSPOIT ....veeeeitieeete et eite et ee et e et e s te e e e besbeeaeesesaeessesbesaeesbesbeeaeesseabeensesbesaeensesbeeaeessesbeensetestessaessesanansans 26
2.5.5. Construction @nd NOUSING ........cceiiieiieicei et e et e et e st e e be e s e et e e sens 27
AT TR X | T U L (0 SRS 28
2. 0.7 FOTESITY vttt ettt et e st e e e s besbe e e e s besae e b e sbeeae e besheeasebeeheenseebeeaeenbesheeneeteeheebeeaeensenteereenrenreas 30
2.5.8. WaSte MANAJEIMENT ........cccciiiieieeeereee sttt sa et b et e e e e e e e sesbe s b e s b e e e e e neesesbesbe s b e ee e eneenens 32
2.5.9. The state of the BNVIFONMENT ...........cviieeicee e e s se e 33
2.6. Special circumstances for fulfilling obligations by Poland ..............ccoeiieiieiincc e 33

3. INFORMATION ON GREENHOUSE GAS INVENTORY AND REMOVALS ..ottt 34
KT O 111 =T (o] Y OO 34
3.2. Trends in emisSioN ChanNgEs DY GASES .....cciiiiieieeeii e et p et e 35
3.3. Uncertainty evaluation of GHG emission data and key SoUrce @analysis ...........ccccovvveveeieereerenesene e 37

4. POLICIES AND IMEASURES ..ottt ettt ettt bbbttt 38
I 43 1 (0100 T=T 1) 38
4.2. Major legislative acts and strategic dOCUMENTS ...........cceceeeriiiiii i e e 39
4.3. DomestiC POIICIES @NU MEBASUIES ........cccviiviiieiieitieie ettt ete sttt e teste e e st e sbe e e e stesaeesesbesaeesbesbeessessesseensestesaeensessesseanss 41
1= {0 VAT (o] GO 42

B4, POLICY vecueeitecteeie et ceee ettt ettt e et e st e e e s besaeeaeesbesae e besheeaeeabesae e s e abeeRe e beeheeaeebeeae e teabeeaeeabeeaeesenteeaeentenren 44
B.4.2. IMIBASUIES .....vecveveeeeeueeseetestesteste e et esestestesteste e e e e aeeaeebesee s e e eneeseeaeabesee s en s e e eseeseabeebeseente e ensesesbeseeneesenennnnnens 44
BB, INAUSETY ..ottt ettt e e te s be et e s b e e be e e e sbeeae e sesbeeaeesbesheeseebeeseensesbeeaeesbesaeeaeensesseensesbesaeentestenneentas 46
T O o] 3ROSR 47
4.5.2. IMIBASUIES .....veiveveeeeeueeeeeteste s e s te e ese st ste st e s besbe e e e eseeaesbe s e e s e s eneeseeaeebeseese e s e e eneeReebeebeseeee e eneenesbesbeseeeenennenneas 47
T = 12T oo OO 48
B.8.1. POLICY ..uveitecteeee ettt ettt et e e st e e s b e e ae et e s be e e e besbeeaeeebeeae e seebeeaeebeeheeaeebeeae e teabeeaaeabeeaeesenteeaeentenren 48
4.8.2. IMIBASUIES .....eeiveveeeueeeeeeeetesteste st et et eseeae st e st e be st e e e aeeaesbe s e e e e s eneeseeaeebenee e et e e eseeReabeebeseenee e eneenesbesbenreeenennnnneas 48
4.7. ConStruction @NA NOUSING .......cccoveeiiieicieese ettt st e et e st e e e et e et ese st e e senesbenesbeneseeneseenennas 50
I T o] RSP RRSRP 50
4.77.2. IMIBASUIES ......eiveteeeeeueeaeetestestestee et et sae st e s besbeseseeseeaesbe s te st e s eneeseeaeebenee s e et eneeneeReebeebeneesee e eneenesbesbeseesenennnnnens 50



R 0T 11 RSSO 50

T U oo 50

|17 T U1 £ TS 50

TR 0T 13RS 51

O U oS 51

|17 T U1 £ 51

4.10. WasSte @Nd WASTEWALET .........ccueuireeeeieeieceies ettt ae e aeseese e seseeseseese e e sene st e e tenessenesteneseenessaneneas 52

1 T o)1 ST 52

B.10.2. IVIBASUIES ....c.veuereeueeeueseeueseesestesesaeseseesesseseseeseseeseseeseeeseeetesessesensene st enensenessenessenessanessenessenessesestenessnnessnnenens 52

. PROJECTIONS OF GHG EMISSIONS AND REMOVALS, AND THE EFFECTS OF POLICIES AND MEASURES. ...........ccccoeenee. 55

5.1. Projections of greenhouse gas emissions and FEMOVAIS ..........c..uevrueerieirieireeriee et ses e e e e sessenens b5

5.2. Effects of POlICIES @NU MEASUIES ........ccciueirieiriei ettt st se st se e seseesesaebeseese e nse e esanensens 62

5.3. Assessment of emission reductions under current policies and MEASUTES .........cccevrueerieerierereeieree e 65

5.4. Participation in emission trading, JIand CDM ...........cooirirriee e 65

5.5. Main obstacles in the implementation of domestic policies and MEASUIES ..........ccceevrueerecirerireieree e 67

5.6. Programmes for improving emission factors, activity data and information on socio-economic models used

for preparing greenhouse gas emiSSiON PrOJECTIONS .........ccurueuireeirieerieterirreresesesteres e seesee e seeeseesessesessesesaeneseeneseas 67

. VULNERABILITY ASSESSMENT, CLIMATE CHANGE EFFECTS AND ADAPTATION MEASURES ..o, 68

L T Yo o1 010 - SRS 68

L 0 3 0 T TSR SRS 69

L T T €= 01U (o= RSSO 69

LT 0T 13RS 69

. FINANCIAL ASSISTANCE AND TECHNOLOGY TRANSFER UNDER ART. 4.3, 4.4 AND 4.5 OF THE CLIMATE CONVENTION..... 71

7.1. International deVelOPMENT @SSISTANCE .........cccvueirieiriei sttt st ae e aenessese st neseenesenneens 71

A = (=Y 0 o3 30100 TS 71

. RESEARCH AND SYSTEMATIC OBSERVATION .......ccoieiiieerieesieeseetesee et ses et see s sesse e s et enestesessese s e sssnessenessens 72

8.1, NaAtiONAHIEVEI BCTIVILIES .....eeviieeieeieceee ettt s e b e et e et e e be e steneseenesseneneas 12

0 IR O 1011 o 0T £ RS 12

8.1.2. Principles for funding research and 0bSEIVatioN ............cooeiriincinee e 72

8.1.3. Climate studies in the state research POlICY ........ccooueireireenee e 74

8.1.4. Research activity fields in Climate Change .........cooveiore e 74

8.2. Participation ininternational PrOgramMES ............coueueeerieereerieeriee et seese s e sesee e e sesse e s se e te e ssenessenesseneseenessenesees 76
8.2.1. Polish contribution to the research activity of the International Geosphere-Biosphere Programme (IGBP)

AN TS SUDPIOGIAMITIES ......vieieirieiiee ettt se et st e et e et e et e e b e e s e e st enessenessesesbenessenessenesseneseens 76

8.2.2. Cooperation under the World Climate Programme (WCP) ........coeoereoreeee e 77

8.2.3. Global Climate Observing System (GCOS) ......cooveiieiieeree et 717

8.2.4. Participation in the work of the Intergovernmental Panel on Climate Change (IPCC) ...........cooovrrieniicrncnen. 78

8.2.5. Participation in the European Programme for the Global Ocean Observing System (EuroGOOQS) ........................ 18

8.3, SyStEMALIC ODSEIVALION........ecuiieiiieei ettt s e e ne st ne e s e eeneneens 78

8.3.1. Meteorological ODSEIVING SYSIEMS ......ccoiveiiieiricerieer ettt e et e e 78

8.3.2. 0CEaN ODSEIVING SYSTEMS .....cueiieirieirieiriee ettt st se e seete e te e eseseese e et e na et e e sbe e nsenensenensanensens 79

8.3.3. Terrestrial 0DSEIVING SYSTEMS ......oiveuiieeeieis ettt e e 80

8.3.4. Satellite climate ODSEIVING SYSTEMS .......ccueiiieericeirieere ettt ne bt se st ns e e nee e sens 80

8.3.5. Monitoring Of gre@NNOUSE GASES .....c.coveuiiieeirieiiieiree ettt se e saesensesesaenenees 81

. EDUCATION, TRAINING AND PUBLIC AWARENESS .........coo oottt e saene s e 84

L T = 10 o= 110 0 T oo oSSR 84

L 0T 0= =T 0o o T TSRS 84

9.3. General information ON TrAINING .........coueirieirieire et e e st e et e e be e see e seenesaeneseeneneenes 85

9.4. Information and educational activity conducted by governmental institutions and NGOs ..........c.cccoveevreccrccvrccnnnnne. 85

9.5. Participation in interational @CLIVILIES .........ccoeeerueirieirietireir ettt e e e et neste e ee e be e teneseeneseenenees 87

ABBREVIATIONS .......oooiiieteteeiistste ettt ettt s s et sese e se s e s e s e e se e s e s e se e sa b e R e se e ne s ese e et et e s e nenenensese e e nensnnens 88

ANNEX 1. Greenhouse gas emission changes in 1988—2004 [GQ] .....eovvererrrrerieiereerieriree e e seesenes 91



Fourth National Communication under the United Nations Framework Convention on Climate Change

1. EXECUTIVE SUMMARY

1.1. Introduction

The decision on the ratification by Poland of the United
Nations Framework Convention on Climate Change'), and la-
ter of the Kyoto Protocol?) has been driven by its political will
to join the international efforts in activities agreed upon jointly
under the Convention to slow down climate change and to take
both the individual and international responsibility for the pro-
cesses leading to that change. Poland has signed the Protocol
on 15 July 1998 and ratified it on 13 December 2002 (the
Kyoto Protocol entered into force on 16 February 2005).

Since 1 May 2004 Poland has become a member of the
European Union (EU-25), creating favourable conditions for fur-
ther opening of the Polish market (including the labour market)
and for developing foreign trade supporting the inflow of capi-
tal and modern technology as well as for providing access of
public institutions and economic entities (including farmers)
to the European Union funds supporting the implementation of
EU policies that are important for the economy.

Poland is a moderately developed country, but among the
poorest countries within the enlarged European Union: with its
gross domestic product per capita, in terms of purchasing po-
wer parity, about 50% of the EU-25 average, and at the same
time with the lowest in the Community level of employment
for working age people (53.7%) and the highest unemployment
rate (17.6%).

Poland as a Party to the Kyoto Protocol has made a com-
mitment to reduce its greenhouse gas emissions by 6% se-
lecting 1988 as the base year for commitments under the
UNFCCC and the Kyoto Protocol regarding emissions of the
three main gases: carbon dioxide, methane and nitrous oxide,
and 1995 as the base year for industrial fluorinated gases:
HFCs, PFCs and sulphur hexafluoride.

The results of the inventory of greenhouse gas (GHG) emis-
sions and removals for the period of 1988—2004 presented in
this report may change following the emissions recalculations
carried out during 2006 in accordance with the methodology

given in the Revised 1996 IPCC® Guidelines, and in Good Prac-
tice Guidance and Uncertainty Management. Detailed inven-
tory results of GHG emissions and removals by IPCC sectors
for the years 1988-2004 that have been obtained so far are
presented in Annex 1.

Political and economic transformation that has taken pla-
ce since 1990, caused the national GHG emissions to drop
much below Poland’s target under the Kyoto Protocol. Over
the years 1988-2004, GHG emissions (without sector 5.
Land-use change and forestry) decreased by as much as
31.7% below the base year. This target has been achieved
by implementing a package of policies and measures primari-
ly leading to the improvement of energy efficiency and restruc-
turing of fuel consumption.

The inventory results for the base year (1988/1995) have
been corrected in relation to the Third National Communica-
tion in line with the current IPCC inventory methodology and in
accordance with the recommendations of the expert team that
reviewed the Polish GHG emission inventory in 2005. Also for
the first time, the 1989 GHG emission inventory results are
presented here. The 1989 GHG inventory is consistent — from
the methodological point of view — with the updated 1988 in-
ventory.

Poland as a country undergoing economic modernisation
is likely to face an increase of greenhouse gas emissions. The
reason for this is mainly the use-structure of fuels (hard coal
and lignite), which makes further emission reduction difficult,
by switching to gas or to nuclear energy, which does not yet
exist in Poland. Modernisation and restructuring processes
taking place in enterprises will always be targeted at energy-
saving and environmentally friendly measures. Poland wishes
to discount the CO, emission reductions obtained so far within
the framework of the emission trading scheme.

On 4 November 2003 the Council of Ministers has appro-
ved Poland'’s Climate Policy —the strategies for greenhouse gas
emission reductions in Poland until 2020, whose strategic goal
is “for Poland to join the efforts of the international community

" United Nations Framework Convention on Climate Change (Dz. U. of 1996 No. 53, item 238).
2 Kyoto Protocol to the United Nations Framework Convention on Climate Change (Dz. U. of 2005 No. 203, item 1684).

3 Intergovernmental Panel on Climate Change (IPCC).
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for the protection of the global climate through the implemen-
tation of the principles of sustainable development, particular-
ly within the scope of the improvement of energy consump-
tion, expansion of the national forest and soil resources, ratio-
nalisation of the use of raw materials and industrial products
as well as rationalisation of waste disposal in a manner ensu-
ring the achievement of maximum long-term economic, social
and political benefits”. This goal is consistent with the objec-
tives of the European Union climate policy in which effective
climate protection has been given the highest priority in the
strategy for sustainable development.

This report has been prepared in line with Part Il of Deci-
sion UNFCCC/CP/1999/7. The report presents data* for the
period between 2000 and 2004 (in relation to 1995); as re-
gards the inventory and projections of greenhouse gas emis-
sions and removals reference was made to the base year
(1988/1995).

1.2. National circumstances with respect to
greenhouse gas emissions and removals

The Minister of the Environment is the leading body of the
state administration responsible for supervising and coordina-
ting work within the Government of the Republic of Poland in
the field of environmental protection, including climate chan-
ge. He performs his duties supported by his executive admini-
stration body — the Ministry of the Environment. In principle,
the Minister of the Environment is responsible for: the protec-
tion of the overall environment-related issues and the use of
natural resources, meteorology, environmental control and
monitoring, as well as forestry. Furthermore, the Minister of
the Environment supervises the National Fund for Environmen-
tal Protection and Water Management and the ‘State Forests'’
National Forest Holding. Control powers lie within the Chief
Inspectorate for Environmental Protection, which is subordi-
nated to the Minister of the Environment. Financial support for
environmental activities is provided by the National Fund for
Environmental Protection and Water Management and the vo-
ivodship (province), poviat (county) and gmina (commune) le-
vel funds. The funds’ income comes from fees for utilising the
environment and from fines imposed and executed for exce-
eding the permissible emission standards or for environmen-
tal contamination (environmental fees and fines). These finan-
cial resources are in return used for financing environment-
-friendly activities, including air protection, climate protection,
environmental education and other fields.

From the point of view of the most important natural reso-
urces for social and economic development, Poland is a coun-
try with relatively large forest, biodiversity, landscape and

4 Certain tables and figures may not sum up to 100% due to rounding.

mineral resources (including fossil energy fuels), but with ra-
ther poor water resources (its resources are four times smal-
ler than the world’s average).

Poland lies within moderate geographical latitudes of Cen-
tral Europe, at the southern coast of the Baltic Sea. Poland’s
territory amounts to 312,685 kmZ. By the end of 2005 the po-
pulation of Poland reached 38.2 million. With respect to the
population number Poland currently ranks 30th among all the
countries in the world and 9th in Europe.

The forest cover index for Poland has a slightly lower level
than the European average (totalling app. 31%). However, the
relatively large forest area (over 8.8 million ha) is accompa-
nied by qualitative deficiencies — poor composition of tree spe-
cies over large forestland parts (large areas of Poland covered
with coniferous monocultures, especially pine trees), as well
as young age and unsatisfactory condition of a significant part
of treestands. Zones of weak, moderate and severe damages
connected primarily with the impact of air pollutants emitted
by the industry cover 58.7% of the total forest area.

The most important usable mineral deposits found in Po-
land include: hard coal and brown coal (lignite), crude oil and
natural gas, copper ores, zinc and lead ores, sulphur, stone salt
and rock resources. There are also medical and geothermal
groundwater resources. Poland also has considerable acces-
sible renewable energy resources, mainly from biomass and
wind power. High variability of climate and weather conditions
causes smaller potential possibilities for using solar energy,
whilst the deep location of underground geothermal water de-
posits affects the use of this source of energy. As for waters,
their limited resources and small natural land gradients found
over the majority of the country do not allow for increasing
their use as hydropower.

The latitude parallel configuration of land relief with the
growing altitude from the Baltic Sea basin towards the south
constitutes an important factor for the development of climate
conditions in Poland, allowing for unrestrained parallel exchan-
ge of air streams. In effect, the Polish climate has a typical
transient nature, affected by both marine and continental cli-
matic features, depending on the current location and activity
of atmospheric pressure configurations over Europe. This cau-
ses considerable variability of climate conditions in different
years, as well as weather variability in shorter periods.

Foreign trade was an important factor of economic deve-
lopment in 2005 — the export growth for the sixth time in turn
has markedly overruled the import growth. Following a signi-
ficant weakening of the dynamics of economic growth betwe-
en 2001 and 2002, the year 2003 and especially 2004 have
brought considerable improvement of the economic situation.
In 2004 the GDP growth totalled 5.3% and was highest over
the last seven years. In 2005 the economic growth rate has
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declined to 3.2%. Nevertheless, the GDP per capita level, in
terms of purchasing power parity, has reached half the value
of EU-25 average.

Despite significant progress in the improvement of ener-
gy efficiency in the Polish economy, Poland still has a high
potential in this field. Considering an annual growth of GDP by
app. 5% and expected energy demand increase by app. 80% in
the perspective of 2025, Poland is likely to achieve further re-
duction of GDP energy intensity to app. 50% of the present level.
This would significantly bring Poland closer to the standards of
energy intensity achieved in highly developed countries.

Changes in the structure of final energy consumption in
major economy sectors reflect the directions of economic deve-
lopment. The restructuring of industry and measures taken by
enterprises that are targeted at energy intensity reduction cau-
sed a decrease in energy consumption in these sectors. Con-
stant development of road transport and of the services sector
causes a continuing growth of those sectors’ share in domestic
energy consumption. In the household sector due to a system of
thermal insulations that was introduced, and an improvement in
the efficiency of heating systems the energy use has reduced in
1995-2004, although this sector still remains most energy con-
suming from among all sectors of the economy.

Year 2005 was the second in turn in which the role of in-
vestment as a factor of developing the growth of GDP has in-
creased, however despite increased gross expenditures on fi-
xed assets (by 6.2% as compared to the 2004 level) the inve-
stment rate in the national economy has only reached 18.3%
in relation to 23.7% in 2000. Companies with foreign capital
are becoming a more significant element of the Polish econo-
my. Transfer of foreign capital in the form of direct investment
supports the growth of development-favouring activities. The
annual inflation rate (from December 2005 to December 2004)
totalled 0.7% against 4.4% in 2004.

There are still a number of state-owned enterprises in the
Polish economy that have not accomplished their restructu-
ring processes in the mining industry, metallurgy, energy sec-
tor, heavy chemical industry or in shipbuilding industry. The
private sector is developing rapidly, not only with large private
companies that have been privatised from the former state-
owned enterprises, but also the ones that are newly developed.

Despite growing labour demand and high labour supply
Poland still has a high unemployment rate, although its level
has declined as compared to the recent years. At the end of
2005 there were almost 2.8 million unemployed persons and
the unemployment rate dropped to 17.6% from 19% at the end
of 2004. Nevertheless, it was the highest rate among the EU-25.
By the end of 2005 the unemployment rate of young people
(under 24 years of age) was 34.6%. People with the lowest
qualifications are mostly affected by long-term unemployment
and they constitute the largest group of the unemployed per-
sons. A positive phenomenon is a constant rise in the educa-
tional level of Poles.

The health condition of the Polish citizens is systemati-
cally improving. The number of deaths per thousand people
has declined from 10.2 in 1990 to 9.6 in 2005, including in-
fants as much as from 19.3 to 6.4, respectively. In effect,
the average expected lifetime duration has increased over
the last 15 years by 4.2 years for men, and by 3.7 years for
women.

A significant progress has been achieved in environmen-
tal protection over the last dozen years or so. The negative
pressure of the economy on the environment has declined by
reducing the energy intensity and material intensity of pro-
duction processes, introducing changes in the system of fi-
nancing environmental activity, and adjusting protective stan-
dards to those of the European Union. The state of the envi-
ronment, currently, does not differ to a significant degree from
the one observed in the developed countries. A positive effect
is the constant growth of the protected areas in our country
—between 1990 and 2004 this area has grown 1.7 times.
At the same time, by becoming the EU member, Poland be-
gan to develop the European Natura 2000 network of protec-
ted areas, which covers a significant part of the area already
under protection.

1.3. Information related to greenhouse gas
inventory

Each year, Poland submits detailed inventories of GHG
emissions and removals to the Climate Convention Secreta-
riatin Bonn. Since 2002, GHG inventory results have been sub-
mitted in the form of CRF (Common Reporting Format) — spre-
adsheet files. National GHG inventories are subject to periodic
reviews carried out by expert review teams (ERT) designated
by the UNFCCC Secretariat.

Poland being a Party to the Kyoto Protocol made a commit-
ment to reduce its GHG emissions by 6% and selected year
1988 as the base year for the three main GHG gases: carbon
dioxide, methane and nitrous oxide, and the year 1995 for flu-
orinated gases: HFCs, PFCs and sulphur hexafluoride, for its
commitments under UNFCCC and its Kyoto Protocol.

The inventory results of GHG emissions and removals for
the period 1988-2004, presented in this report, may be sub-
ject of change following emissions recalculations carried out
during 2006 in accordance with the methodologies given in
the Revised 1996 IPCC Guidelines and in Good Practice Gu-
idance and Uncertainty Management. Detailed inventory re-
sults of GHG emissions and removals by IPCC sectors for the
years 1988-2004 that have been obtained so far are presen-
tedin Annex 1.

Greenhouse gas inventory results show that over the pe-
riod 1988—2004 emissions decreased significantly (excluding
sector 5. Land use, land-use change and forestry) reaching the
level as much as 31.7% below the base year. The reduction of
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GHG emissions has been caused primarily by the decreases of
emissions of: carbon dioxide, methane and nitrous oxide that
dropped by 33.6%, 23.7% and 25.7%, respectively. The decre-
asing trend had continued until the year 2002, after which GHG
emissions began to grow by 3.3% in 2003 and by further 1.5%
in 2004.

Total GHG emissions in 2004 were dominated by carbon
dioxide, which accounted for 81.52% of the total. Methane
emissions contributed 10.1% to the total, while the share of
nitrous oxide was 7.7% and F-gases accounted for 0.7% of the
aggregated 2004 GHG emission total.

The results for the base year (1988/1995) have been cor-
rected in relation to the Third National Communication to fol-
low the current IPCC inventory methodologies and to apply
recommendations of the expert team (ERT) that reviewed the
Polish GHG emission inventory in 2005. Also for the first time,
the 1989 GHG emission inventory results are presented here,
which is consistent — from the methodological point of view —
with the updated 1988 inventory.

1.4. Policies and measures

The national GHG emission reduction target pursuant to
Annex B to the Kyoto Protocol (6% in the period 2008—2012)
is going to be met by Poland.

Some of the reduction commitments with respect to CO,
are allocated — within the emission allowance trading mecha-
nism — among installations in main sectors of the economy
according to the National Allocation Plan — NAP (KPRU). The
comprehensive GHG emission reduction measures include:

— asystem of emission allowance trading,

— the use of the Joint Implementation mechanism,

— the monitoring of emissions and implementation of the
Kyoto Protocol (GHG emission monitoring is carried out on
a current basis and the results are reported in National In-
ventory Reports, while implementation of the Kyoto Proto-
col is presented in National Communications to the Confe-
rence of the Parties),

— financial mechanisms that support measures related to GHG
emission reduction (financial mechanisms that stimulate
emission reduction are introduced by the National Fund
for Environmental Protection and Water Management
(NFOSiGW), EkoFund and Global Environment Facility (GEF),
to support measures, inter alia connected with energy effi-
ciency improvement).

Poland’s energy policy is based upon the following princi-
ples: harmonized energy management under social market
economy, full integration of the Polish power sector with the

European and world energy market, market competitiveness
and support to renewable energy sources. This policy formula-
tes priorities and directions of measures such as: monitoring
of the level of energy security, cost reductions in power sector
and improvement of energy efficiency as well as strengthe-
ning the position of self-governing administration towards en-
terprises in the power sector.

The reserves of GHG emission reductions in the transport
sector lie within broadly understood improvement of organisa-
tion of passenger and freight transport and related infrastruc-
tural measures, and also in increased use of biofuels.

The ultimate goal of the forest policy formulated in the
document entitled the National Forest Policy, adopted by the
Council of Ministers in April 1997, is to specify measures aimed
at maintaining sustained multi-functional role of forests, their
usefulness and protection and their role in shaping the envi-
ronment. This goal is to be achieved by increasing the forest
cover nationally to 30% in 2020 and 33% in the mid 21st cen-
tury, reinstatement and rehabilitation of forest ecosystems and
regeneration of devastated forest stands in private forests.
Implementation of these measures should result in increased
removal and capture of carbon dioxide.

The aim of waste management is to prevent waste gene-
ration “at source”, to recover raw materials, to recycle waste
and to ensure environmentally safe final disposal of unused
waste. The necessary condition to fulfill the aim is to reduce
material and energy intensity of production, and to increase
the use of alternative renewable energy sources, and to trace
product “life-cycle”.

The main measures in individual sectors include:

1. Inthe energy sector:

— promotion of renewable energy sources,

— introduction of financial mechanisms that support
energy production from renewable sources,

— promotion of combined heat and power generation,

— modernisation of existing technologies in energy
production and improvement of energy transformation
efficiency.

2. Inindustry:

— improvement of technical standards for appliances and
equipment,

— implementation of best available techniques — integra-
ted permits are granted to installations that implement
BAT/BEPY),

— reduction of methane emissions from production and
distribution of fuels,

— development of means to support small and medium-
-sized enterprises, mainly inimplementing innovations
and for the improvement of effectiveness,

5 The requirement to obtain such permits derives from the Polish law and Council Directive 96/61/EC of 24 September 1996 on integrated pollution
prevention and control (0J L 257 of 10.10.1996, p. 26, as amended; OJ Polish special edition, Chapter 15, vol. 3, p. 80).
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promotion of environment-friendly and effective practi-
ces and technologies in industrial activity,

support for the development of environment-friendly,
technically feasible and cost-effective methods of GHG
emission reductions.

. Intransport:

promotion and use of biofuels,

promotion of “ecologically clean” vehicles,
construction of motorways, ring-roads and express
roads,

introduction of more stringent emission standards for
motor vehicles,

promotion of public transport,

improvement of the quality of water transport,
measures for reducing GHG emissions from air
transport.

. Inconstruction and housing:

implementation of energy standards in the construction
sector,

thermo-modernisation of buildings,

increasing awareness of building owners and users with
respect to energy saving.

. Inagriculture:

rational use of fertilizers, including nitrogenous
fertilisers,

efficient use of energy in agriculture, including energy
production from biomass waste, slurry and manure,
support for the use of other renewable energy sources
in production processes,

reduction of the demand for solid fuels, coal, coke,
technical modernisation of farms,

improvement of animal breeding systems, methane re-
duction from animal manure, the use of techniques to
capture methane from litter-free rearing of cattle and
other ruminants,

preferences to plant production with a high CO, removal
factor,

development of new cultivation and harvesting techni-
ques for plant biomass intended for use as renewable
energy source and input material for the industry.

. Inforestry:

counteracting land use change,

improvement of forest management,

incentives for and measures supporting afforestation,
protection of environmental stability of forests,

use of wood for energy purposes.

. Inwaste management:

recovery and recycling of waste, waste segregation prior
to disposal at landfills,

modernisation of solid waste disposal at landfills,
minimization of waste generation,

waste reduction at source,

use of landfill gas and biogas for energy generation,

— implementation of wastewater biological treatment
processes based on BAT.

1.5. Projections of greenhouse gas emissions
and the overall effects of policies
and measures

Following the guidelines of the Climate Convention, two
national projection scenarios were developed for GHG emis-
sions: “with measures” scenario and “without measures” sce-
nario for the years: 2005, 2010, 2015 and 2020. The key sce-
nario is the “with measures” scenario in which currently im-
plemented policies and measures were accounted for. Both
scenarios were elaborated in accordance with the requirements
for national GHG inventories in line with the methodologies
presented in the Revised 1996 IPCC Guidelines for National
Greenhouse Gas Inventories, and in Good Practice Guidance
and Uncertainty Management.

Macroeconomic assumptions used in the “with measu-
res” scenario expect the annual averaged GDP growth to be
5.1% during 2005-2010, 5.2% in 2011-2015 and 4.8% du-
ring 2016-2020. According to demographic projections, Po-
land’s population will continue to decline in the projected pe-
riod. In 2005-2020, according to energy forecasts, we may
expect steady improvement of the energy efficiency in all
sectors of economy, and also a significant increase in the
use of natural gas and renewables for electric energy pro-
duction. The demand for electric energy is expected to grow
steadily.

The report includes detailed data on greenhouse gas emis-
sions in the base year and years covered by the projections.
In both scenarios GHG emissions are expected to grow in
2005-2020, whereas the growth is to be higher in the case of
the “without measures” scenario. However, the projected emis-
sion for 2020 for both scenarios does not exceed the base year
level. The projected emission increase would mainly be cau-
sed by the increasing demand for energy resulting in emission
growth in sector 1. Energy.

Emissions of GHG have reduced in Poland due to the im-
plementation of policies that are described in the report. The
most effective policies and measures include: increased sha-
re of biomass in fuel balances, fuel conversion, increased sha-
re of cogeneration, use of biogas from landfills and processing
of sewage sludge and implementation of best available tech-
niques as well as energy-saving and material-efficient tech-
nologies.

The national GHG emission reduction target is going to
be met by Poland in the first commitment period of 2008-2012
without applying additional measures. Therefore, it is not ju-
stified to adopt and implement such measures both from the
economic point of view and from the point of view of meeting
the Kyoto Protocol targets.

11



Executive summary

A flexible mechanism in the form of emission allowance
trading scheme, pursuant to Directive 2003/87/EC establi-
shing a scheme for greenhouse gas emission allowance tra-
ding within the Community and amending Directive 96/61/WE®)
has been transposed into Polish law in Act of 22 December
2004 on emission allowance trading for greenhouse gases
and other substances’). Pursuant to the decision of the Euro-
pean Commission of 8 March 2005, after introducing appro-
priate changes to the National Allocation Plan for CO, Emis-
sion Allowances for the Years 2005-2007 (KPRU 1), Poland
has been incorporated in the Community emission trading
scheme. Pursuant to the provisions of Directive 2003/87/EC,
by 30 June 2006 each Member State should have submitted
to the European Commission for acceptance its National Al-
location Plan for CO,, Emission Allowances for 2008-2012.
Such a plan (KPRU Il) has been submitted by Poland to the
European Commission on 30 June 2006. The Polish NAP
(KPRU 1) was prepared on the basis of sectoral development
strategies elaborated by industry assaciations representing
economic entities covered by the system.

Poland does not take part in the implementation of the
Clean Development Mechanism (CDM), but participates ac-
tively in the implementation of Joint Implementation (JI) me-
chanism by undertaking — on the Polish territory — jointly with
other countries from Annex | to the United Nations Frame-
work Convention on Climate Change, measures that reduce
emissions of greenhouse gases. The common will to jointly
undertake activities targeted at the Convention's goal thro-
ugh the mechanism of Joint Implementation was expressed
by signing agreements and MoU (Memorandum of Understan-
ding) by the Governments of Finland, Canada, Denmark, the
Baltic States and the International Bank for Reconstruction
and Development (Prototype Carbon Fund). Poland also parti-
cipates actively in international programmes and funds de-
aling with the realisation of Joint Implementation projects,
like e.g. the Dutch ERUPT programme. Several projects have
been described in this report that were carried out during the
pilot phase of the mechanism of the Kyoto Protocol (under its
Art. 6) — Activities Implemented Jointly (AlJ), as well as
under the mechanism of Joint Implementation. Moreover,
there are a number of potential Joint Implementation projects
in various stages of preparation, beginning with those in ini-
tial phase, and ending with those in advanced phase, which
are awaiting final approval. A new act is being drafted which
will regulate matters concerning Joint Implementation pro-
jects in Poland, providing the legal basis for project appro-
vals and for project implementation by the entities.

The major obstacles in the implementation of Poland’s Cli-
mate Policy include:

— coal-based use structure of primary fuels, conditioned hi-
storically through availability of domestic resources and
accompanying social circumstances,

— still relatively low energy efficiency of the economy,

— dynamic development of road transport.

1.6. Financial assistance and technology
transfer under Art. 4.3, 4.4 and 4.5
of the Climate Convention

Poland as a Party not listed in Annex Il to the Convention
does not have a duty to fulfil the obligations under Articles
4.3, 4.4 and 4.5 of the Climate Convention. However, by un-
derstanding the need for supporting sustainable development
in the developing countries and in those with economies in
transition, provides such assistance to the extent possible.

The Polish development assistance undergoes constant
increase, for instance, in 2004 Poland provided 137.3 million
USD to support the development of the developing countries
and of those in transition (mainly the developing countries).
Additionally, over 20 million USD were transferred primarily to
countries in transition. Poland also provides funds for promo-
ting technology development.

1.7. Research and systematic observation

Polish scientific research studies in the field of climatolo-
gy cover a wide range of topics among which the following
can be distinguished:

— physical climatology,

— topoclimatology (climatology of urban areas, in particular),

— dynamic climatology,

— regional climatology, applied climatology and climate chan-
ge survey.

The following major issues may be identified in climate
change research:

— historical research on climate change, modelling of clima-
tic processes, and the development of scenarios for pre-
dicted climate change,

— climate change impacts on the natural environment, on the
economy and the public,

— impact of human activity on climate,

and

— social and political aspects of climate change.

6 0J L 275 of 25.10.2003, p. 32; 0J EU Polish special edition, Chapter.15, vol. 7, p.631.

7 Dz.U. of 2004 No. 281, item 2784.
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The National Framework Programme in which the environ-
ment is among one of its priorities in scientific research has
been adopted in 2005. A research theme entitled The econo-
my as a climate change factor has been launched under this
Programme. Its aim is to define the ways of reducing greenho-
use gas emissions in Poland and to increase their capture, re-
duce the use of non-renewable energy sources in favour of the
renewables, as well as to combat the negative consequences
of emissions of these gases to the economy and nature.

Around 80 research projects on climate change and on
the process of global warming have been carried out between
1994 and 2004. They included both projects of European im-
portance and those considered important at national and local
levels, e.g.:

— assessment of climate changes in the 20th century,

— adaptation of living organisms and crops to climate change,

— applied research on the impacts of climate conditions on
economic and technical activity,

— extreme meteorological and hydrological events in Poland.

Furthermore, scientists from various Polish research cen-
tres participated in numerous projects on climate changes and
their specific consequences, which were funded with the use
of foreign resources, mainly from the European Union.

1.8. Education, training and public awareness

Environmental education raises public awareness and
awakens public interest in cross-cutting environmental, eco-
nomic, social and political issues. It allows for every man to
obtain knowledge and capabilities essential for environmental

improvement, and creates new behavioral patterns, develops
proper attitudes, approaches, values and opinions of the indi-
viduals and of social groups taking account of the concern for
environmental quality. Environmental education covers the
entire public, all age and occupational groups, as well as high-
level governmental administration at central and local levels
in the process carried out by both the institutional entities spe-
cially designated for that purpose and also by non-governmen-
tal environmental organisations and the media.

Environmental education in Poland is conducted by a num-
ber of institutions, among which is the Ministry of National
Education. The Ministry of the Environment is involved in envi-
ronmental awareness raising of the Poles by organising vario-
us competitions, exhibitions, conferences, as well as other
information and educational events.

A significant role in the process of developing environ-
mental attitudes is played by mass media. The Minister of the
Environment is cooperating with them to disseminate updated
and reliable information on environmental protection and wa-
ter management. The Minister also organises press conferen-
ces on climate change as well as seminars for journalists de-
dicated to this issue. This theme is also present in radio broad-
casts commissioned by the Minister of the Environment and
financed by the National Fund for Environmental Protection and
Water Management.

The Ministry of the Environment publishes an information
bulletin on Climate change, which contains a broad package of
information, inter alia, on greenhouse gas emission trends,
research projects, undertakings for preventing and adapting to
future climate change, and on domestic and international me-
asures that are taken.
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2. NATIONAL CIRCUMSTANCES WITH RESPECT TO GREENHOUSE

GAS EMISSIONS AND REMOVALS

2.1. Institutional arrangements

The Republic of Poland is a constitutional republic ruled

upon a mixed parliamentary and presidential system of po-
wer and with a classical power system broken into three sub-
systems (encompassing legislative, executive and judicial
powers).

Legislative power is exercised by a two-chambered Par-

liament composed of the Sejm (Chamber of Deputies) and the
Senate (Chamber of Senators). Both Chambers of Parliament
sitting in joint session act as the National Assembly. The De-
puties, the Senate, the President and the Council of Ministers,
as well as citizen groups of at least 100 thousand persons
having the right to vote, are entitled to legislative initiative.

The executive power belongs to the President of the Re-

public of Poland and to the Council of Ministers.

The Government performs its duties through government

administration organs and units:

at the national level — the ministries and central offices, as

well as foreign services;

at the regional level:

— the voivodes (representatives of the Government in 16
voivodships); the voivodship offices subordinated to vo-
ivodes, and territorial units of governmental combined ad-
ministration (inter alia, police and fire services, inspecto-
rates for environmental protection and for plant protec-
tion), territorial units of governmental non-combined ad-
ministration subordinated to ministers and heads of cen-
tral offices (inter alia, duty offices, statistical offices etc.).

Judicial power is exercised in Poland by courts and

tribunals:

the Supreme Court, the Constitutional Tribunal and the
Tribunal of State;

the common courts (district, voivodship and appeal courts);
the administrative courts (voivodship administrative courts,
the Chief Administrative Court);

the military courts (garrison courts and regional courts).

The Supreme Court exercises supervision over both com-

mon courts and the administrative and military courts regar-
ding judgements.
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The Constitutional Tribunal is a fully independent judicial
body enacted to settle disputes concerning constitutional com-
pliance of activities undertaken by public authorities.

The Tribunal of State is a judicial body, which settles di-
sputes concerning constitutional responsibilities of individu-
als exercising supreme state duties, i.e. the President of the
Republic of Poland, members of the Government, the Presi-
dent of the Supreme Chamber of Control, the President of the
National Bank of Poland, the chiefs of central administration
bodies and state senior officials.

Poland has a three-level territorial division, which consi-
sts of self-governmental units — communes (gminas) and co-
unties (poviats), and governmental and self-governmental
units — voivodships (provinces). By the end of 2004 there
were 16 voivodships, 314 poviats and 65 cities with poviat
status and 2,478 gminas in Poland.

The major burden related to the implementation of, inter
alia, the Climate Convention and the Kyoto Protocol lies within
the Minister of the Environment (issuing regulations concer-
ning emissions trading and coordination of measures related
to the protection of the environment, including climate protec-
tion are among his tasks).

A number of ministerial research and development insti-
tutes are engaged by the Minister of the Environment for un-
dertaking tasks related to the implementation of the Conven-
tion and the Kyoto Protocol by Poland. The following are among
the main ones:

— the Institute of Environmental Protection (10S) — with its
Secretariat for administrative and technical tasks in the field
of the Climate Convention and the Kyoto Protocol, as well
as the National Administrator of Emission Trading Scheme
(playing arole of the national coordinator for the Communi-
ty GHG emissions trading scheme), including the National
Emission Centre, NEC (KCIE),

the Institute for Forestry Research (IBL) —involved in issu-
es connected with carbon dioxide removal in the field of
land use, land-use change and forestry (LULUCF),

the Institute of Meteorology and Water Management
(IMGW) — inter alia, responsible for climate change syste-
matic observation. The National Focal Point for the Intergo-
vernmental Panel on Climate Change is operating within
the structure of IMGW.
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The Minister of the Environment has supervisory powers
over the Chief Inspectorate for Environmental Protection. The
regional level Voivodship Inspectorates for Environmental Pro-
tection are subordinated to voivodes (voivodeship heads) wi-
thin the governmental combined administration. The Chief In-
spector for Environmental Protection coordinates the activity
of the national and regional networks of the State Environmen-
tal Monitoring (PMS) system to monitor the state of the environ-
ment, which includes a measurement and observation network
of the Institute of Meteorology and Water Management, and
measurement networks of the Institute of Environmental Pro-
tection, of the Institute for Forestry Research and of the Polish
Geological Institute as well as the voivodship laboratories of the
National Inspection for Environmental Protection and inspectors.

Activities leading to the implementation of the Climate
Convention are carried out not only by the Minister of the Envi-
ronment, but also by other leading central bodies of govern-
mental administration (responsible for energy, transport, agri-
culture, industry, construction and forestry). The central level
competences regarding the Climate Convention are within the
following Ministers: the Minister of Economy — responsible
for the energy and industry sectors, for preparing the energy
policy, energy legislation, regulations concerning energy effi-
ciency etc., for the policy for industry restructuring, including
hard coal sector, for incorporating appropriate elements of the
sustainable development strategy, the state environmental
policy and Poland’s climate policy into the sectoral policy; the
Minister of Transport —responsible for the development of the
transport sector, including the transport policy and the imple-
mentation of elements of the state environmental and climate
policies; the Minister of Construction — responsible for the de-
velopment of the construction sector; the Minister of Agricultu-
re and Rural Development —responsible for the implementation
of the governmental policy in the field of agriculture, including
sustainable agricultural development and the implementation
of elements of the state environmental and climate policies.

The Central Statistical Office (GUS) maintains, collects and
provides access to survey results gathered under public stati-
stics. Data on environmental protection have been dissemina-
ted since 1972 in the form of statistical yearbooks published
annually under the GUS Environmental protection series. The state
statistics include aggregated data on emissions of greenhouse
gases and other air pollutants, the statistics on energy, fuel pro-
duction and consumption, and many other statistical data rele-
vant to the Climate Convention, as well as data on production,
import and export of ozone layer depleting substances.

Financial support for environmental activities is provided
by the National Fund for Environmental Protection and Water
Management — NFOSiGW (supervised by the Minister of the
Environment) and the voivodship, poviat and gmina- level funds.
The funds’ income comes from fees for utilising the environ-
ment and from fines imposed and executed for exceeding the
permissible emission standards or for environmental contami-
nation (environmental fees and fines). These financial resour-
ces are in return used for financing environmentally friendly
activities, including air protection, climate protection, environ-
mental education and other fields.

2.2. Population profile

After the post-war demographic explosion, since the mid
1980s the population growth rate has been successively dec-
lining in Poland, mainly due to dramatic fall of the birth rate
and as a result of emigration.

A significant fall in the number of births, together with a
rather stable number of deaths are the most important causes
for the reduction of Polish population (38.2 million by the end
of 2005). The long-term demographic prognosis for Poland until
2030 predicts that the present trends in the changes of popu-
lation numbers are to be further observed, mainly due to the
declining fertility rate, which has been continuing for more than
a decade now.

Figure 1. The vital statistics of the population of Poland in 1989-2004
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Table 1. Average life expectancy in Poland for people born
in 1995-2004
Year 1995 | 2000 | 2001 2002 | 2003 | 2004
Average life
expectancy 72.1 738 | 742 74.6 747 74.9
(in years)
Source: GUS.

In effect, despite projected further decline in the death rate
and systematic increase of the average life duration (which in
2030 should amount to 77.6 years for men and 80 for women)
the population of Poland should decrease by two and a half
million people by 2030, finally reaching the number of 35,600
thousand. Population losses would mainly take place in urban
areas, mainly due to lower fertility rates than in the rural are-
as, but also due to a new phenomenon — the lately observed
migration of part of the urban population to rural areas at the
outskirts of towns.

Since the 1990s the share of the urban population in the
total number of people in Poland has been quite stable (over
61.5%). The most urbanised areas are: the Silesian Voivodship
(79.6%) and the Lower-Silesian Voivodship (71,6%). In 2004
there were 886 towns and cities in Poland, including 18 cities
with over 200 thousand inhabitants each. Warsaw — the capi-
tal and the largest city of Poland — is inhabited by 1.691 mil-
lion people.

The average population density is 122 persons per 1 km?,
but in the most densely inhabited area of the Silesian Vo-
ivodship it reaches 381 persons per 1 km?, whereas in the
most sparsely populated north-eastern voivodships (War-
minsko-Mazurskie and Podlaskie) it amounts to 59—61 per-
sons per 1 km?Z.

Some summarising data showing trends in the changes
of population figures in Poland are presented in Table 2.

Table 2. Selected demographic indices for Poland for 1950-2004

Population Natural Population

Years Persons growth ra.te in urban areas

Total [thousand] > | of population [%]

per km [%]

1950 25035 80 19.1 36.9
1960 29795 95 15.0 48.3
1970 32658 104 8.5 52.3
1980 35735 114 9.6 58.7
1988 37885 121 5.7 61.2
1990 38183 122 41 61.8
1995 38620 124 47 61.1
2000 38256 122 0.3 61.9
2001 38242 122 0.1 61.8
2002 38218 122 -0.1 61.7
2003 38191 122 0.4 61.6
2004 38174 122 0.2 61.5

Source: GUS.
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2.3. Geographic profile

Poland is situated in Central Europe under moderate geogra-
phical latitudes of the Northern Hemisphere (49°00'-54°50" N)
and covers an area spreading from the southern coastline of
the Baltic Sea—in the north, to the mountain chains of the Sude-
ty Mountains and North Western Carpathians - in the south.

The Polish Baltic Sea coastline is fairly even. The very co-
astline zone is mainly flat accumulation-type land (sand-bars,
coastal lakes, beaches). The dominant sea landscapes include:
lowland delta-type, marshy-lake-like type and moraine plains.
From place to place the sand-bars with sand dune ridges sepa-
rate some dozen shallow coastal lakes from the sea. There are
only a few places with sea steeps and retreating cliffs, reaching
the height from a few to around 20 metres (or even more) above
the sea level. The greatest curve of the coastline is formed by
the Pomorska Bay with the Szczecinski Bay, in the west, and
the Gdanska Bay with the Vistula River Bay, in the east. The
Vistula River with its well-shaped delta, the so-called Zutawy
Wislane (Vistula Marshland), with its lowest land level of 1.8
metres below sea level, flows into the Gdanska Bay. This area
constitutes one of the most vulnerable places to changes of
the sea level in Poland. The country’s maritime boundary amo-
unts to 528 km. The area of the territory of Poland, with the
internal marine waters covering the Vistula River Bay and the
Szczecinski Bay as well as ports, amounts to 312,685 kmZ.

The terrain shows a latitude parallel configuration: star-
ting from the coastal lowlands spreading in the north of Poland
along the southern coastline of the Baltic Sea, through the hil-
ly lake district, a wide belt of central lowlands, up to the high-
lands and mountains located in the south (the Sudety and Car-
pathian Mountains form the southern boundary of Poland).

Lowlands are the dominating type of landscape — 54% of
the country’s area lies below 150 metres above sea level and
almost 37% at the altitude of 150-300 metres. Highland and
mountain areas (above 300 metres above sea level) occupy
almost 8% of the national territory, including only 0.1% cove-
red by high mountains. Two major Polish rivers crossing the
country originate from the mountain areas in the south: the
Vistula River (1,047 km) originating from the Carpathians and
the Odra River (854 km) running from the Sudety Mountains.

The land relief contributes to the economic use of the terri-
tory of Poland (Table 3) —the percentage of wasteland including
also natural wasteland, such as seashore sand dunes and na-
ked rocks in the higher parts of the mountains, is very low (1.6%).

Agricultural land and forests are the most dominating
forms of land use in Poland, accounting for almost 61% and
close to 30% of the country’s area, respectively. Arable land
predominates among agricultural land (covering almost 45%
of the national territory) as well as permanent grasslands (app.
13%) consisting of meadows and permanent pastures. The area
of agricultural land is systematically declining, mainly being
substituted by forests, wooded land and residential areas.
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Table 3. Total area of Poland by type of land-use in 2000-2004 and in 1990 (documented geodetic data)

Area in different years
Type of land-use 1990 2000 2001 2002* 2003* 2004*

[1000ha]| [%] |[[1000ha]| [%] |[1000ha]| [%] |[1000ha]| [%] |[[1000ha]| [%] |[1000ha]| [%]
Agricultural land 18784 60.1 18537 59.3 | 18504 59.2 19162 61.3 19241 61.5 19207 61.4
Forests and tree-land" 8884 28.4 9094 29.1 9122 29.2 9147 29.3 9214 29.5 9264 29.7
Waters 826 26 833 27 834 27 640 2.0 647 2.0 646 2.1
Mineral deposits (mining) 42 0.1 38 0.1 38 0.1 37 0.1 36 0.1 35 0.1
Transport areas 989 3.2 959 31 954 3.0 939 3.0 933 3.0 915 29
Residential areas? 952 3.1 1050 33 1061 34 547 1.7 489 1.6 508 1.6
Wasteland 504 1.6 499 1.6 499 1.6 495 1.6 489 1.6 499 1.6
Others 288 0.9 259 0.8 257 0.8 302 1.0 220 0.7 195 0.6

" Forest land, woodland, scrubland.

2 Housing and industrial areas, and other built-up areas, urbanised non-built-up areas, recreational and leisure areas.

* Significant alterations, which took place in 2002, 2003 and 2004 in the area of agricultural land as well as waters and residential areas, resulting,
inter alia, in “statistical” reversing the trends in area changes so far in place, are connected with the new rules, that are mandatory since 2002, for
record-keeping and with the updated ground and building records, as well as with amendments to the Act on agricultural taxes and the Act on local

charges and taxes, which have been in force since 2003.
Source: Head Office of Geodesy and Cartography (GUGIK).

Large forestland areas and the predominance of agricultu-
ral land in the land-use structure linked with a prevalence of
moderately intensive management practices in agriculture, are
allin favour of a high level of biological and landscape diversi-
ty in Poland. Besides wildlife species, also the old, local spe-
cies of crops and farm animals that are still present in Poland,
contribute to this high level of biodiversity.

Mineral deposits that are found in Poland include hard coal
and brown coal (lignite), crude oil and natural gas, copper ores,
zinc and lead ores, sulphur, stone salt and rock resources. Po-
land also has medical and geothermal groundwater deposits.
Balance stocks of the major minerals have been estimated as
follows (as of 31 December 20048)):

— hard coal — app. 43 billion tonnes (of which app.
16 billion tonnes - inmanaged deposits),

— lignite — app. 14 billion tonnes (of which app.
2 billion tonnes - in managed deposits),

— natural gas — app. 154 billion m? (of which app. 128
billion m3- in managed deposits),

— crude oil — app. 20 million tonnes (of which app.
18 million tonnes - inmanaged deposits),

— copperore — app. 2 billion tonnes (of which app. 1.4

billion tonnes - in managed deposits),

— zinc and lead ores — app. 174 million tonnes (of which app.
35 million tonnes - in managed deposits),

— sulphur — app. 469 million tonnes (of which app.
38 million tonnes - in managed deposits),
— rock salt — app. 80 billion tonnes (of which app.

11 billion tonnes - inmanaged deposits),

— rockresources  — app. 53 billion tonnes (of which app.

16 billion tonnes - in managed deposits).

Poland has also considerable, technically and economi-
cally accessible, renewable energy resources, mainly from
biomass and wind power. High variability of climate and
weather conditions causes smaller potential possibilities for
using solar energy, while the deep location of underground
geothermal water deposits limits their use as energy sour-
ce. As for waters, their limited resources and small natural
land gradients found in the majority of the country do not al-
low for increasing their use as hydropower. The total annual
technical potential of renewable energy resources from all
available sources is estimated in Poland at 1,750 PJ, which
constitutes almost half of the total domestic demand for ener-
gy and fuel, atits present level.

Water resources in Poland belong to the poorest in Eu-
rope — their level reflects the figure of around 1,600 m? per
capita annually, which is almost three times less than the
European average and over four times less than the world's
average. This situation is worsened by high seasonal va-
riability and considerable spatial differentiation of water re-
sources — in effect, many regions of the country are thre-
atened with either periodical shortage or surplus of water.
The capacity of retention reservoirs is rather small, allo-
wing to retain only as much as 6% of the annual run-off.
The reservoirs do not provide adequate protection against
drought or flood. Over 83% of water used is abstracted from
surface water resources, 15% from groundwater resources,
whereas mining waters (from the dewatering of mines)
constitute 2% of the water used.

8 Resources’ balance of mineral deposits and groundwaters in Poland as of 31 December 2004 — Polish Geological Institute, Warsaw 2005.
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Table 4. Water abstraction in Poland intended for the national economy and for the public in 1980-2004

Production purposes Irrigation in agriculture and forestry .
uptake from as well as filling and refillin Feeding of the water Total
Years (up g 9 supply network
own abstraction points) of fish ponds PP ﬁ’]ma] [hm3]
[hm3] [hm3]
1980 10137.6 1323.4 2722.6 14183.6
1988 10116.6 1622.7 3066.1 14805.4
1990 9549.4 1693.7 3004.6 14247.7
1995 8431.6 1176.8 24571 12065.5
2000 7637.9 1060.6 2350.1 11048.5
2001 7432.8 1033.3 22175 10683.5
2002 7554.8 1108.2 2170.5 10833.5
2003 7875.7 1014.8 2179.4 11069.9
2004 7817.0 1071.5 2101.5 10990.0
Source: GUS.

2.4. Climate

The warming observed in the 20th century in many re-
gions of the world is also confirmed by positive temperature
trends (measurements taken over the last 90 years) of annu-
al average air temperatures calculated for the Polish stations
located both in the zone of limited anthropogenic impacts and
in urban areas. For instance, in the mountain areas, on the
Sniezka Mountain, the temperature rose by 0.6 °C/100 years.
At the same time at certain Polish stations located in the
south of the country, in the vicinity of towns, the temperature
calculated for over a 100-year period grew by: 0.2 °C in Wro-
ctaw, 0.4 °C in Cracow, and 0.6 °C in Zakopane. Stations lo-
cated at the Baltic coast also demonstrated temperature
growth in 1901-1990 by 0.5 °C/100 years in Gdansk-
Wrzeszcz and in Hel (Figure 2) and by 0.7 °C/100 years in
Koszalin.

Analysis that was performed for the 18 Polish stations,
but for a shorter observation period (1954—2000), also shows
that it is getting warmer in Poland. An analysis of annual avera-
ge air temperatures for subsequent decades proved that the
1991-2000 decade showed higher values than the 1981-1990
decade, and this one in turn demonstrated higher levels than
in 1971-1980.

Furthermore, 4 out of 10 warmest years had taken place
in the last decade, three during the 1980s, and one in each of
the decades: the 1970s, 1960s, and 1950s (the latter decade
was incomplete). Whereas, among the ten coldest years only
one occurred during the 1990 decade, two in each of the deca-
des: the 1980s, 1970s and 1950s, and four in the 1960s. Thus,
in the 1990s warm summers occurred more often, whereas
the colder ones —rarely.

The mean annual air temperature in Poland in the pe-
riod of 1951-1980 was 7.4°C, whereas over the next ten

Figure 2. Average annual air temperatures at station Hel in 1851-2005
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Source: Institute of Meteorology and Water Management (IMGW).
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Figure 3. Average annual precipitation sums at station Hel in 1880-2005

annual precipitation [mm]
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Source: IMGW.

years in 1981-1990 its level increased to 7.9°C and in
the years 1991-2000 to 8.1°C%). In 2002 the mean atmo-
spheric temperature was 9.0°C, and in 2003 and 2004 it was
8.2°C. The maximum temperatures in Poland in 1971-2004
oscillated between 23.6°C and 38.0°C, whilst the mini-
mum temperatures varied from -18.2°C to -35.4°C. The
amplitude of the extreme temperatures in this period amo-
unted to 51.9°C at the coast and 70.9°C at the eastern
parts of the country.

July is the warmest month with its mean temperatu-
res (for the years 1951-1980) rising towards the south,
showing from 16.3°C at the coast to 18.1°C in the south-
western low-lands, whilst in the highest mountain parts the
average temperature in July does not exceed 9°C. January
is usually the coldest month of the year, with its mean
monthly temperature dropping towards the east — from
-0.1°C at the western coast to -4.2°C at the eastern ed-
ges of the country.

The average annual precipitation throughout the co-
untry is app. 600 mm with the lowest levels observed in
the low-lands of Central Poland (app. 500 mm) and the
highest in high mountain areas (app. 1,500 mm), where-
as summer precipitation prevails over winter precipitation.
Apart from significant geographical variation precipitation
in Poland shows considerable fluctuation year after year.
The average annual total precipitation sums in the period
of 1951-1980 (excluding the mountain stations) amoun-
ted to 611 mm. In 2004 the average annual precipitation
sum was 639 mm.

Long-term mean annual precipitation sums for the pe-
riod of 1880-2005 at station Hel are presented in Figure 3.

HEL, 1880-2005

1950 1960 1970 1980 19980 2000 2010

2.5. Socio-economic development level
and economy status

2.5.1. Brief overview
Dynamics of the major development trends

The process of deep socio-economic changes that began
in Poland in 1989 has been targeted at an in-depth ownership
transformation, the implementation of effective policy against
monopoly, liberalisation of prices and adaptation of their struc-
ture to the system operating on international markets, the ope-
ning of the economy worldwide, making the capital market
operational and allowing for foreign investments in the coun-
try. All these objectives have been achieved to a different extent
and activities targeted at the aforementioned fields are being
continued. There are four specific periods that can be distingu-
ished in the development of the Polish economy after 1989:
— 1990-1993, a period of the most intensive introduction of

changes adjusting the Polish economy to the requirements
of a market economy,

— 1994-1997, during which rapid development of the eco-
nomy was observed, the gross domestic product (GDP) in-
creased by 6.9% (in 1995), and the situation in the labour
market improved successively,

— 1998-2002, during which economic development slowed
down (the annual GDP growth dropped from app. 6% to app.
1%), and the unemployment rate grew once again (the num-
ber of unemployed exceeded 3 million people and the unem-
ployment rate increased to 18%),

— aperiod starting from 2003 until now, in which the growth
dynamics of GDP exceeded the level of 3% (5.3% in 2004),
but the high level of unemployment (19.9% in 2003) and

9 Data from 30 representative meteorological stations throughout the country (excluding high mountain stations).
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the difficult situation of public finances (high budget deficit
and public dept) are still maintained.

Gross Domestic Product

The value of the gross domestic product per capita, which
has been successively rising at different rates since 1990,
is still significantly lower in Poland than in highly develo-
ped countries. In 1990 it totalled 4,466 USD, based on pur-
chasing power parity (PPP), in 1995 — 7,442 USD, and in
2004 - 11,524 USD.

The service sector has become increasingly prominent
in the generation of GDP. Its share increased from 49% in
1995 to almost 57% in 2004. The second place in the for-
mation structure of GDP belongs to the industry, but its con-
tribution has been slowly declining from 25.8% in 1995 to
22.5% in 2004. A trend of positive changes has been fixed
in the industry sector, which is reflected by an increasing
role of the processing industry in the generation of GDP and
a decrease in the share of capital- and energy-consuming
resources sector. The contribution of agriculture and fore-
stry to the generation of GDP has also declined from app.
6% in 1995 to app. 4.5% in 2004. Data of major significan-

Table 5. GDP in Poland in 2000-2004 and in 1995

ce concerning the level, dynamics and structure of GDP in
Poland in the period of 2000—-2004 and in 1995 are inclu-
ded in Table 5.

Foreign exchange of goods

Since the 1990s the role of export of the electric and ma-
chinery industry products, transport sector products, rubber and
plastics industry products has been gradually growing, whilst
in the case of metallurgy and chemical industry products, mi-
neral products and agricultural products and foodstuffs — it has
been showing a declining trend.

Mineral fuels (crude oil and oil-derivatives, and natural gas),
passenger cars and car spare parts and accessories, combu-
stion engines, chemicals, plastics, synthetics and rubber pro-
ducts, rolled products, aluminium and aluminium products, te-
lecommunication equipment, pharmaceuticals, as well as com-
puters and computer hardware are among the most important
imported products. In foreign trade of goods a surplus of over a
dozen or so per cent in the import over export is maintained sin-
ce 2000, but it is gradually becoming smaller. Selected infor-
mation on the levels of export and import of goods and services
in the period of 2000—2004 and in 1995 is given in Table 6.

Specification 1995 2000 2001 2002 2003 2004

GDP [million PLN, current prices] 337222 744622 779205 807859 842120 922157
GDP per capita [PLN, current prices] 8739 19464 20371 21130 22048 24153
GDP dynamics [constant prices, previous year = 100] 105.0 104.2 101.1 101.4 103.8 105.3
GDP structure [%, current prices]
Total GDP 100.0 100.0 100.0 100.0 100.0 100.0
Taxes from products discounted by donations to products 12.9 12.5 12.3 12.6 13.0 115
Gross value added 87.1 87.5 87.7 87.4 87.0 88.5
Agriculture, hunting and forestry 5.6 3.0 3.2 2.7 2.6 45
Fishing and fisheries 0.0 0.0 0.0 0.0 0.0 0.0
Industry 25.8 221 20.8 21.0 21.3 225
Construction 6.2 741 6.2 5.8 53 49
Services 49.5 55.3 57.5 57.9 57.8 56.6
Source: GUS.
Table 6. Export and import of goods and services in Poland in 2000-2004 and in 1995

Specification 1995 2000 2001 2002 2003 2004
Export of goods and services [million PLN, current prices] 78234 201908 210919 231535 280888 346631
Import of goods and services [million PLN, current prices] 70975 249702 239486 259227 302470 364959
Ratio of export value and GDP [%)] 232 27.1 27.1 28.7 33.4 37.6
Surplus of import over export [%] 9.3 23.7 13.5 12.0 7.7 5.3

Source: GUS.
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Employment and unemployment rate

In the period of 1995-2004 there has been a signifi-
cant decrease in the number of employed persons in Poland
(according to the statistics by almost 3 million people, ho-
wever a significant part of this drop is connected with the
reviewing of data on employment in the agricultural sector
on the basis of the results obtained from the National Cen-
sus for 2002 r.)'0),

Some selected data on employment in Poland in 20002004
and in 1995 are presented in Table 7.

Table 7. Employment in Poland in 2000-2004 and in 1995

Economic transformation caused an increase in the unem-
ployment rate in Poland. In 1995 the average registered unem-
ployment rate (i.e. the ratio of the number of registered unem-
ployed and the number of working age civil population)'" was
13.1%, while in 2004 it amounted to 19.0%. The unemployment
rate is significantly differentiated spatially, which is mainly cau-
sed by the uneven level of economic development in different
regions and by varied demographic situation. The highest unem-
ployment level is found in the northern and north-eastern regions,
which are economically less developed and dominated by agri-
cultural activity. The phasing-out of the state-owned agricultural

Specification 1995 2000 2001 20021 2003" 2004"
Number of employed persons [thousands] 15485.7 15488.8 14995.6 12803.3 12640.7 12720.2
Employed by economy sectors [%]
Agriculture, hunting and forestry 27.1 27.8 28.6 16.9 16.9 16.8
Fishing 0.02 0.02 0.02 0.02 0.02) 0.02
Industry 24.1 20.2 19.8 225 22.7 23.0
Construction 5.3 5.3 4.9 5.3 4.9 4.6
Services 43.5 46.7 46.7 55.3 55.5 55.6
Total 100.0 100.0 100.0 100.0 100.0 100.0

Specification 1995 2000 2001 2002 2003 2004
Employment rate [%]
Total 50.7 47.4 45.5 441 44.0 443
Men 58.5 55.2 52.5 50.7 50.4 51.0
Women 437 40.3 39.0 38.1 38.2 38.2
Urban areas 49.3 46.3 44.4 427 429 43.3
Rural areas 53.1 49.3 472 46.4 45.9 46.1

) Considerable changes in the number of employed and in the employment structure in 2002, 2003 and 2004 in relation to previous years are

connected with the revised number of persons employed in agriculture on the basis of results obtained from the National Census for 2002.
2 The number of persons employed in fishing is so small that their share is as low as below 0.1% in the total number of employed people.

Source: GUS.

Table 8. Unemployment in Poland in 2000—-2004 and in 1995

Specification 1995 2000 2001 2002 2003 2004
Number of unemployed persons [thousands] 2628.8 2702.6 31151 3217.0 3175.7 2999.6
Unemployment rate [%]
Total 13.1 16.0 18.5 19.7 19.6 19.0
Men 121 14.2 17.3 19.0 19.0 18.2
Women 14.4 18.1 20.0 20.6 20.4 19.9
Urban areas 13.7 16.9 19.6 21.3 20.8 19.8
Rural areas 12.2 14.3 16.7 17.2 17.8 17.6
Unemployment structure [%]
Unemployed men 44.9 44.8 47.3 48.8 47.7 52.0
Unemployed women 55.1 55.2 52.7 51.2 52.3 48.0
Unemployed living in urban areas 64.1 66.1 66.0 67.0 65.8 64.7
Unemployed living in rural areas 35.9 33.9 34.0 33.0 34.2 35.3
Unemployed under 24 years of age 34.6 30.5 29.5 27.8 26.0 24.3
;Jgsorggl;);/ed with education lower than 714 70.4 69.2 68.6 67.9 66.2

Source: GUS.

10 According to data from the 2002 census the number of employed persons in that year, including those working in private farms,
was 12 million 803 thousand people, whereas according to the estimates from the 1996 census — 14 million 924 thousand people.

) Working age civil population comprises working and unemployed persons not less than 15 years of age excluding those in the army and those
employed in the budgetary units of the national defense and public security services.
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farms significantly contributed to the generation of unemploy-
ment in these areas. The lowest unemployment rate is noted in
voivodships with large urban agglomerations of the highest urba-
nisation level as well as the highest development rate of the
industry and services. Problems in the labour market connected
with a generally high number of unemployed persons and high
average unemployment rate are also accompanied by serious
problems deriving from the unemployment structure, suchas a
high percentage of young people (under 24 years of age) in the
total number of unemployed people (24.3% in 2004), a high per-
centage of unemployed persons constantly without work for lon-
ger than a year (35.3% in 2004) and a high share of the unem-
ployed with low educational level (in 2004, 66.2% of the unem-
ployed represented lower than secondary school level educa-
tion). Selected information on unemployment in Poland in the
years 2000-2004 and in 1995 is given in Table 8.

Income level and poverty

The average monthly wages in Poland are increasing fol-
lowing economic restructuring and development, although the
relatively high dynamics of this increase, demonstrated in the
1990s, has slowed down recently (Table 9).

Human Development Index (HDI)

The HDI index is a synthetic measure defining the social
and economic development level of a given country, which has
been developed and used since 1990 under the United Nations
Development Programme (UNDP). In 2003 the HDI value for
Poland was 0.858. Table 11 shows the HDI values in Poland in
the period 1992-2003.

Table 11. HDI values in Poland in 1992-2003

Years 1995
HDI 0.883

2000
0.834

2001
0.840

2002
0.850

2003
0.858

Source: “Human Development Report Poland 2004 — Working out
Employment”, Warsaw 2004.

The level of HDI higher than 0.81 places Poland among the
highly developed countries. In 2003 Poland ranked 36th among
the 55 most developed countries. Poland’s position in the world
development ranking with regard to HDI level is higher than its
GDP per capita rating.

Table 9. Average monthly wages in Poland in 2000-2004 (gross values in PLN)

Specification 2000 2001 2002 2003 2004
Wages total 1893.74 2045.11 2097.83 2185.02 2273.44
Public sector wages 2065.62 2233.17 2325.36 2422.57 2553.71
Private sector wages 1760.07 1912.18 1939.91 2023.67 2092.16
Wages in public sector with public ownership 1520.03 1613.80 1623.11 1712.39 1759.32
Wages in private sector with foreign ownership 2728.99 2933.63 3044.46 3079.37 3137.76

Source: “The situation of households in 2003 in terms of household budget results”, GUS.

The highest income level was reached by self-employed
persons in households (by 53.3% higher compared with the
income of the total number of households). The income higher
than the average has also been gained by household workers
(by 22.1%), by employees working in agricultural farms (by
15.7%) and farmers (by 6.3%). The zone of poverty is enlar-
ging in Poland (Table 10).

Table 10. Poverty zone in Poland in 2000-2004 and in 1995

1995 | 2000 | 2001 | 2002 | 2003 | 2004
Percentage of persons below the poverty limits

Poverty limits

Relative (50% of average

monthly household 128 | 171 | 17.0 | 184 | 204 | 203
expenditures)

Statutory - 136 | 150 | 185 | 181 | 192
Minimum of subsistence - 8.1 95 | 111 | 109 | 118
Source: GUS.
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2.5.2. Energy sector

The energy sector in Poland encompasses electricity, heat
and gaseous fuel supply (liquid fuel supply is included in other
sectors, despite the fact that these fuels are taken into acco-
unt in the total energy balance).

At the end of 2005 the total installed power capacity in
power plants was 34.7 thousand MW, which placed Poland at
the end of the list of the EU Member States, with regard to the
total capacity per 1000 inhabitants. The technical state of the
national power transmission network does not pose arisk to
the security of electric power supply to the recipients. Howe-
ver, it requires successive modernisation and reconstruction.

The electric power supply sector comprises the following
sub-sectors responsible for: energy production (power plants,
and combined heat and power — CHP plants), transmission
(Polish Power Grid Company — PSE S.A.), and electric power
distribution and marketing (14 joint stock companies) and
enterprises operating under appropriate authorisation.
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As compared with the level in 1999, the installed power
has increased thanks to new investments and due to technolo-
gical modernisation and an increase of turbine power in the exi-
sting plants. Modernisation activities carried out in the existing
plants also include reduction of coal consumption and adjust-
ment of boilers to enable the use of other types of fuels, as well
as measures to install, extend or modernize pollution control
systems, inter alia, targeted towards compliance of the Polish
power plants and CHP plants with the requirements of the EU
Directive on the limitation of emissions of certain pollutants into
the air from large combustion plants (Directive 2001/80/EC).

Heat supply covers production as well as distribution and
marketing of thermal energy — the heating network (public
and autoproducing CHP plants, public and municipal heat
plants, and local production and distribution enterprises).

The Polish Qil and Gas Company (PGNiG S.A.) is the lar-
gest gas enterprise in Poland, which is involved in gas marke-
ting and storing and in activities connected with the explora-
tion and extraction of natural gas and petroleum oil. The Com-
pany remains the owner of the transmission system assets
until it is totally sold to OGP Gaz-System Ltd., operating as a
sole-shareholder company of the State Treasury. Since July
2005 the OGP Gaz-System Ltd. has been managing the trans-
mission system on the basis of a Transmission Network Le-
asing Contract concluded with PGNiG S.A. The distribution
activity is carried out by six gas companies belonging in 100%
to the Capital Group of PGNiG S.A. and by other independent
gas enterprises, out of which 6 provide services for more than
100 recipients. The distribution companies gathered in the
Capital Group are involved in marketing and distribution, and
also serve as operators of the distribution system (OSD). Acti-
vities connected with the selling of gas to the marketing com-
panies (intermediates) are carried out mainly by one enterpri-
se—PGNiG S.A. and partly by distribution companies. At pre-
sent, over 60 enterprises in Poland have concessions for gas
marketing. The percentage of dwellings equipped with district
supply gas in urban areas accounts for app. 74%, whereas in
households in the rural areas it is app. 17.5%.

The tariffs for electric power, heat and gaseous fuels are
set by energy distribution enterprises in line with the princi-
ples provided by the Act on Energy Law and its executive re-
gulations issued by the Minister of Economy and then appro-
ved by the President of the Energy Regulatory Office. The bil-
ling system distinguishes the costs of the energy carrier as
well as transmission and distribution costs.

The energy balance in Poland is balanced and the structu-
re of the use of energy carriers undergoes successive chan-
ges towards reducing the use of hard coal and lignite in favour
of other carriers. However, the dominating role of coal as a
source of primary energy is still very much in place, it is also
an important final energy source, especially in coal-fired in-

12) Data from the Energy Market Agency (ARE S.A.)

dividual heating systems. In 2004 the share of hard coal and
lignite in the structure of primary energy consumption was
62.4 % (in 1994 — 79.3%, and in 1960 — 94%). Petroleum oil
accounted for 19.8% of primary energy consumption, natural
gas for 12.8%, and the remaining energy sources (peat, waste
fuels and wood, hydro energy and other renewable energy
sources) —for 5.0%.

Consumption of hard coal and lignite as a source of primary
energy has been showing a decreasing trend since the mid
1990s, also in absolute values. On average, in 19952003 hard
coal consumption has been decreasing by app. 3% annually and
lignite consumption by app. 0.9% annually. Also, the total pri-
mary energy use decreased on average by app. 0.8% annual-
ly'2), while the use of oil and natural gas demonstrated an incre-
asing trend by 3,5% and 2.3%, respectively, on average annual-
ly. Detailed data concerning the level and structure of primary
energy consumption in Poland in 1995, 1999, 2003 and 2004
are presented in Table 12, which confirms significant reduction
in the share of coal in the consumption structure of primary ener-
gy carriers in favour of hydrocarbon fuels. The share of the re-
maining energy carriers, including renewable energy sources,
in the primary energy consumption exceeded 5%.

Table 12. The level and structure of primary energy consumption
in Poland in 1995, 1999, 2003 and 2004

Specification 1995 1999 2003 2004
Igrtg'uﬂ:'g:iz;y [gﬁ?rgy 41484 | 37701 | 3939.8 | 38845
Percentage of different energy sources [%]

Hard coal 60.21 52.39 52.20 48.49
Brown coal (lignite) 12.93 13.83 13.12 13.92
Petroleum oil 13.50 18.85 18.83 19.77
Natural gas 9.16 10.29 12.93 12.80
Other? 4.20 4.64 2.91 5.02

) Wood, peat, waste fuels, hydro energy and other renewable energy
carriers.
Source: GUS.

Table 13. The level and structure of final energy consumption
in Poland in 1995 and 2002

Specification 1995 2002
Consumption level [Mtoe?)] 60 55
Consumption structure [%)]

Hard coal 35 23
Liquid fuels 20 29
Gaseous fuels 10 12
Electric power 13 15
Heat (from network supply) 15 13
Other 7 8
Total 100 100

") Mtoe — million tonnes of oil equivalent.
Source: “Energy efficiency in 1993-2002", GUS.
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The demand for hydrocarbon fuels is satisfied, mainly thro-
ugh import, which in 2004 covered almost 96% of the total oil
demand and app. 60% of natural gas demand. Also, around
30% of petrol and app. 80% of liquified gas is supplied through
import. Comparison data regarding the level and structure of
final energy consumption in Poland in 1995 and 2002 are inc-
luded in Table 13.

A declining overall consumption of final energy is prima-
rily affected by the decreasing use of solid fuels, especially
coal, which is to a great extent influenced by a general fall in
the use of energy for heating purposes. Instead, increased
final consumption of liquid fuels, especially oil-derivatives,
electric power, natural gas and other final energy sources is
observed. An increase in electric power consumption is noted
mainly in the services sector and in households, whereas a
decrease in the use of this type of energy is observed in in-
dustry and agriculture.

The demand for final energy in the form of hard coal, electric
power and heat from the supply network is fully covered by do-
mestic production, while import has a dominating role in sup-
plying liquid and gaseous fuels. The level of domestic electricity
generation also enables profitable export of this type of energy
—asurplus in the export over import has been maintained over
the entire period of 1995-2004 in Poland. Data on the national
electric power balance as well as on heat production and sales
in 2000-2004 and in 1995 are presented in Table 14.

Table 14. Electric power balance, and heat production and sales
in Poland in 2000-2004 and in 1995

still around twice as high in Poland as the average index for the

old EU Member States (EU-15). Detailed data on primary energy

consumption in Poland in 2000-2004 and in 1995 in relation to

the GDP level and the population number are included in Table 15.
The following features maintained in the energy produc-

tion and distribution systems in Poland are among the unfavo-

urable ones:

— asignificantly lower energy transformation efficiency than
in highly-developed \West European countries,

— high energy losses in transmission systems, consisting
of: losses in electric power transmission of app. 10% of
energy generated and app. 11.5% of energy introduced into
the power grid system, and losses in heat transmission
connected with leakages of pipelines and water losses.

Both these factors together cause that the efficiency of
the heat transmission system in Poland is between 50% and
86%, whereas in the EU-15 it ranges between 70% and 91%.
The scale of the aforementioned unfavourable phenomenais
significantly affected by the advanced age and a high decapi-
talization rate of the technical machinery and equipment from
the energy sector, which is 68% on average.

According to the most recent projections regarding primary
energy demand in Poland until 2020 that take account of addi-
tional improvement in energy efficiency in electric power gene-
ration, transmission, distribution and use, thanks to active do-
mestic policy in this field, successive increase in the final ener-
gy consumption is expected. Detailed data on projected primary
energy demand in Poland in 2005, 2010, 2015 and 2020 are
included in Table 16. They were used to prepare projections of

Specification | 1995 | 2000 | 2001 | 2002 | 2003 | 2004 greenhouse gas emissions described in Chapter 5.
Electric power
Production [TWh] 139.0 | 145.2 | 145.6 | 144.1 | 151.6 | 154.2 Table 16. Projected primary energy demand in Poland until 2020
Import 4.4 3.3 43 45 5.0 5.3 (in Mtoe)
Domestic consumption 118.1 | 124.6 | 124.7 | 1242 | 127.1 | 130.5
Export 79 97| 10! 115! 151 | 146 Specification 2005 2010 2015 2020
Lpsses and statistical 184 | 142 | 12| 129 144 | 143 Hard coal* 42.2 48.2 52.8 577
differences Brown coal (lignite) 128 130 | 139 128
Heat (in steam and hot water) Petroleum oil* 226 247 27.9 31.3
Production [PJ] 674 558 578 564 577 560 Natural gas 123 145 16.6 18.7
Sales [PJ] 420 | 340 | 420 | 352 _ _ Renewable energy 45 7.0 78 9.0
Source: GUS and ARE. Other fuels 0.6 0.7 0.6 0.4
Electric power total -0.9 -0.9 -0.9 -0.9

A decrease in the primary energy consumption observed in Primary energy total 94.0 | 107.2 | 118.7 | 129.0
Poland over the recent years resulted from a declining energy  « with import-export balance of derivative products.
intensity index in the national economy. This index, however, is Source: ARE.
Table 15. Primary energy consumption in Poland in relation to GDP level and population number in 2000-2004 and in 1995

Specification 1995 2000 2001 2002 2003 2004

Primary energy consumption [PJ] 4148.4 3870.3 3917.8 3786.7 3939.8 3884.5
Energy intensity of GDP [PJ/1000 PLN] 12.3 5.2 5.0 47 47 42
Primary energy consumption per capita [PJ/capita] 107.4 101.2 102.4 99.1 103.2 101.8

Source: GUS and MS.
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2.5.3. Industry

The industry remains the major factor that generates eco-
nomic and GDP growth, beside the dynamically developing
services sector, despite the fact that its share in the GDP total
has significantly decreased.

The sold production of industry has been systematically
rising, after significant initial fall in the period of economic
recession and decrease of GDP in 1990-1991. The highest
growth dynamics of the sold industrial production was noted
in 1994 (12.2%), and from 1995 to 2004 it was 6.5% annually
on average. Data regarding the level and structure of sold in-
dustrial production in 2000-2004 and in 1995 are presented
in Table 17.

The recent years faced a significant growth of the impor-
tance of the private sector in the Polish industry, which has
already in 2004 generated 80.9% of the total sold production
of industry. The significance of the private sector will keep on
rising due to planned continuing ownership transformation in
this economy sector. Transition into the market economy also
forced transformation in the sectoral structure of the Polish
industry, which until the end of the 1980s has been dominated
by heavy industry. In the 1990s and after 2000 the situation
deeply changed - inter alia, the share of mining and quarrying

activity in industrial production has significantly declined in
favour of manufacturing, as well as other production fields,
such as, e.g. metal production.

A positive phenomenon is observed in the form of more
rapid, than in other sectors, growth in industrial production
sections and groups considered as the driving-forces of tech-
nical progress. A high industrial production growth rate is
noted, inter alia, in the field of production of office equipment
and computer hardware, production of motor vehicles and
transport equipment, manufacture of radio, television and
communication equipment and apparatus, as well as publi-
shing and printing activity. It is also worth emphasising that
significant improvement in work efficiency (productivity) in
the industry sector is observed. The productivity, measured
by the value of sold production in constant prices per em-
ployee has risen in the period of 1995-2004 by almost 120%.
Structural changes in the industry in spatial terms resultina
slight reduction of disproportions in the industrialisation le-
vel among different regions. However, those disproportions
still remain high. Transformations in the industrial ownership
structure and in the production branch structure are accom-
panied by organisational as well as technical and technolo-
gical changes in production processes, and all these trans-
formations jointly contribute to a decrease in energy intensi-

Table 17. Sold production of industry in Poland in 2000-2004 and in 1995

Specification 1995 2000 2001 2002 2003 2004
Sold production total [million PLN"] 244433 488801 500781 527908 582663 678521
Sold production per capita [PLN] 6334 12777 12960 13374 14783 17772
Sold production per employed person [PLN)] 65062 151658 161539 174000 194552 231994
Sold production by ownership sectors [%)]
Public sector 53.1 28.7 24.7 23.7 22.0 19.1
Private sector 46.9 71.3 75.3 76.3 78.0 80.9
Dynamics of sold production? [%] 9.7 6.7 0.6 1.1 8.3 12.6
Sold production by activity sections and divisions™) [%]
Mining and quarrying 8.0 X X 5.0 45 4.9
Industrial processing (Manufacturing). including: 82.0 X X 83.2 84.1 85.0
Manufacture of food products and beverages 19.1 X X 19.9 18.9 16.7
Manufacture of clothing and furriery 2.6 X X 1.9 1.6 1.4
Manufacture of wood and wood products 2.8 X X 3.1 3.0 3.1
Manufacture of coke and oil refinery products 4.1 X X 40 42 5.0
Manufacture of chemical products 6.8 X X 5.9 6.2 6.0
Manufacture of rubber and plastic products 32 X X 44 48 47
Manufacture of metals 6.6 X X 35 3.6 4.8
Manufacture of metal products 3.8 X X 53 5.6 5.8
Manufacture of machinery and equipment 5.6 X X 43 46 4.6
Manufacture of motor vehicles and transport equipment 5.9 X X 7.0 8.1 10.3
Manufacture of furniture and other production activity 3.1 X X 37 42 4.1
Electricity, gas and water supply 10.0 X X 11.8 114 10.1

") Current prices.
2) Constant prices.
Source: GUS.
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ty of industrial production. This decrease particularly takes
place in those production fields where the energy consump-
tion is high, as in these production fields the energy prices
significantly affect production costs. According to the esti-
mates a decrease of the production energy intensity of the
most energy consuming products of the following industries:
metallurgy, metal processing, chemical, cement, glass,
wood, pulp and paper, and sugar industry, has reached the
level of 26% in 1994—2002, and the overall fall of the energy
intensity in the entire processing industry amounted to al-
most 20% in this period. It can be assumed that the rate of
favourable changes in this scope will slow down in the futu-
re, as further energy saving will require more advanced and
costly investment measures directed at modernising produc-
tion technologies and machinery stock or as a minimum re-
newal/reconstruction of machinery and equipment with the
highest decapitalization rate.

2.5.4. Transport

From the beginning of the 1990s, the transport sector,
like the industry sector and many other economy branches,
has been undergoing significant structural changes in the
ownership and organisational spheres and in the transporta-
tion structure.

The share of the sales of transportation and storage servi-
ces for the public sector has decreased from 50.1% in 1995 to
29.6% in 2004, while the share of the private sector, both with
the domestic and foreign ownership involved, increased from
49.9% to 70.4%, respectively. A significant organisational
partitioning of the sector has taken place.

The share of railway and water transport in the transporta-
tion total has also decreased in favour of road transport. Deta-
iled data on transportation services in 2000—2004 and in 1995
are presented in Table 18.

Table 18. Transport services and the level and structure of passenger and freight transportation in Poland in 2000-2004 and in 1995

Specification | 1995 | 2000 | 2000 | 2002 2003 | 2004
Sales revenue from transport products and services, and stock management [million PLN, current prices]
27586.9 81652.3
Total (100%) 55897.6 63117.1 70477.7 78775.8 (100%)
i 13823.4 241942
Public sector (50.1°%) 22359.3 214751 24279.2 25683.7 (29.6%)
. 13763.5 57458.1
Private sector (49.9%) 33538.3 41372.0 46198.5 53092.1 (70.4%)
Transport of goods [thousand tonnes]
1380810 1324511
Total (100%) 1271529 1241382 1233209 1238842 (100%)
. 225348 282919
Railway transport (16.3%) 187247 166856 222908 241629 (21.4%)
1086762 956939
Road transport (78.7%) 1006705 996517 931190 911997 (72.2%)
i 33353 53378
Pipeline transport (2.4%) 44342 45301 46132 51782 (4%)
. 26019 22499
Marine transport (1.9%) 22774 22426 25222 25435 (1.7%)
9306 8747
1
Inland water transport) (0.7%) 10433 10255 7729 7968 (0.7%)
. 22 29
Air transport (00%) 28 27 28 31 (0.0%)
Transport of passengers [thousand persons]
1601089 1085509
Total (100%) 1319972 1236583 1124940 1112533 (100%)
_ 465901 272162
Railway transport (29.1%) 360687 332218 304025 283359 (25.1%)
1131593 807281
Road transport? (70.7%) 954515 898710 815041 822875 (74.3%)
_ 540 626
Marine transport (0.0%) 625 582 559 526 (0.1%)
1208 1396
1)
Inland water transport (0.1%) 1265 1637 1648 1795 (0.1%)
_ 1847 4044
Air transport (0.1%) 2880 3436 3667 3978 (0.4%)

" Including coastal transport.

2 Excluding municipal public transport fleet.

Source: GUS.
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The recently observed decrease in transportation demand,
despite gradual economic development and GDP growth, sho-
uld be considered as a positive trend in the transport sector.
This refers both to the transportation of goods and of passen-
gers, however in the latter case the overall situation picture
should be corrected by the rising trend in individual motor trans-
port. Stabilization, observed since 2002, or even a slight incre-
ase in railway transportation of goods with a decreasing trend
in road transport of goods, is also a positive phenomenon.

Road transport accounts for almost 90% of the total energy
consumption in the transport sector. Railway transport accounts
for app. 6%, and the remaining 4% is assigned to air and water
transport. In 1990-2002 there has been a constant increase by
almost 2.5% annually in the total level of fuel consumption in
road transport, irrespective of the observed decrease in the unit
fuel consumption per vehicle equivalent, from app. 0.61 toe
in 1990 to app. 0.52 toe in 2001, as well as irrespective of
a decrease by app. 17% of the average fuel consumption per
1000 km of truck (heavy-duty vehicle) transportation in the years
1994-2002. Following modernisation of the aircraft fleet a de-
crease in the energy intensity of the air transport is observed.
However, the average unit fuel consumption in transport is still
by app. 20% higher than the EU average. Biofuels have only a
very small share in fuel consumption in the transport sector.

Detailed data on the number of motor vehicles and tractors in
2000-2004 and in 1995 are included in Table 19.

Despite significant rise in the number of passenger cars
in the recent years in Poland, there were still only 314 cars per
1000 inhabitants in 2004, which is significantly less than in
highly developed countries. Also, the level of the mean annual
passenger car mileage amounting to almost 9.5 thousand km
is lower. A high level of import of used cars is typical for Po-
land. Several year-old or even over ten-year old cars, often de-
monstrating unsatisfactory technical condition, purchased
mainly in Germany and other West European countries are re-
paired in Poland to serve further users. From the beginning of
2004, 828.3 thousand such cars have been imported to Po-
land by mid 2005.

Despite the changes that have taken place in the recent
15 years, transport still remains a falling-behind sector, as it
insufficiently invested and generally offers low quality servi-
ces to businessmen and the public.

2.5.5. Construction and housing

Basic data on economic activity in the construction sector
in Poland in the period 2000—2004 and in 1995 are presented
in Table 20.

Table 19. Registered motor vehicles and tractors in Poland in 2000-2004 and in 1995

, 1995 2000 | 2000 | 2002 | 2003 2004
Vehicles -
[in thousands]

;L%tla,l 11186 14106 14724 15525 15899 16701
Passenger cars 7517 9991 10 503 11029 11244 11975
Buses 85 82 82 83 83 83
Trucks and road tractors 1354 1879 1979 2163 2313 2392
Ballast and agricultural tractors 1212 1253 1257 1294 1322 1319
Motorcycles 929 803 803 869 845 836

Source: GUS.

Table 20. Sold production of the construction sector in Poland and buildings completed in 2000-2004 and in 1995

Specification 1995 2000 2001 2002 2003 2004

. - 378171 97449.4

Sold production total [million PLN] (100%) 107177.5 104197.8 99543.5 92315.7 (100%)

) 4681.0 3144.0

Public sector (12.4%) 4421.0 3604.4 3226.7 3289.1 (3.2%)

. 33136.1 94305.4

Private sector (87.6%) 102756.5 100593.4 96316.8 89026.6 (96.8%)
Buildings completed [numbers] 61233 50205 54219 66321 139702 80756
Urban areas 27187 28429 30275 34283 59380 37385
Rural areas 34046 21776 23944 32038 80322 43371
Cubic volume of buildings completed [dam?] 59590 80795 97275 92877 145856 110144
Urban areas 33716 57812 68119 60888 76349 64355
Rural areas 25874 22983 29156 31989 69507 45789

Source: GUS.
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The number of dwellings in Poland reached 12,683 tho-
usand in 2004, of which 8,513 thousand dwellings were fo-
und in urban areas (67.1%) and 4,170 thousand (32.9%) — in
rural areas.

The total surface area of the existing dwellings amounted
to 875,494 thousand m?in 2004, of which 59.6% — for dwel-
lings in urban areas and 40.4% — for dwellings in rural areas.

Dwellings owned by natural persons predominate in the
ownership structure of the housing stock (in 2004 57.4% of
the total number of dwellings and 69.3% of the total usable
floor space). Next come the co-operative dwellings (27.4% and
20.0%, respectively), municipal (gmina-owned) dwellings
(10.4% and 6.9%) and company-owned dwellings (3.7% and
2.8%). The remaining dwellings are owned by other entities.

0ld dwellings with a high decapitalization rate and low
usable standard constitute a significant part of the housing
stock in Poland. In 2004 the number of persons per dwelling
totalled 3.1 on average (2.76 in urban areas and 3.53 in rural
areas), and the number of persons per room —0.82 (0.79 and
0.87, respectively).

Most dwellings are fitted with basic household installa-
tions. In 2004 on average 98.4% were fitted with central wa-
ter supply systems, 94.2% — with a lavatory, 91.9% — with a
bathroom, 74.1% — with network supply gas installation and
84% — with central heating. However, these figures as far as
the situation in the rural areas is concerned differ significantly
from the country’s average value, i.e. 88.1% of dwellings are
fitted with a water supply system, 73.3% — with a lavatory,
74.7% — with a bathroom, 17.5% — with network gas installa-
tion and 63.3% — with central heating.

After a breakdown period in the 1990s, the number of an-
nually completed dwellings, which is presently rising succes-
sively, amounted on average to 77.3 thousand in 1996-2000,
87.8 thousand in 2000, 106,0 thousand in 2001, 97.6 thousand
in 2002, 162.7 thousand in 2003 and 108.1 thousand in 2004.
In 2004, 67.1% of the newly built dwellings were put into use
in urban areas and 32.9% — in rural areas. The number of annu-
ally completed dwellings still does not satisfy the current ho-

using demand in Poland, which is estimated at 1.5 to 2 million
dwellings.

The advanced average age of the existing dwelling stocks
(over 40 years) and their worsening technical condition has a
negative impact on the energetic parameters of dwellings and
on energy consumption in households. It is estimated that in
these households, which are the major final energy consumers
at country’s scale (app. 34% of the total final energy consump-
tion, with a slight rising trend), as much as 77% of the energy
consumed is used for heating homes, and almost 11% for pro-
ducing hot water. Nearly 10% of energy is used for lighting
purposes, preparing meals and supplying household applian-
ces with electricity.

2.5.6. Agriculture

Polish agriculture has to a great extent retained its tradi-
tional character — multisectoral production type and the use of
extensive production methods. Over 40% of private farms (in
2004 private farms accounted for almost 87.6% of the overall
agricultural land) carry out mixed production without clearly
defined specialisation. Field crop production predominates in
almost 30% of farms, whereas animal breeding and raising —
in app. 20% of farms. There are also farms assigned to diffe-
rent crop production types classified as special sectors (or-
chards, vegetable production, greenhouse production, herb pro-
duction, tree nursery, etc). Production models and the structu-
re of crop production vary in different regions of the country,
depending on local natural and economic conditions (e.g., the
vicinity of trade markets) and on strong tradition. Maintaining
multisectoral and extensive production is favoured by signifi-
cant farm partitioning, which is typical for Polish agriculture. In
2004 the average area of agricultural land per farm amounted to
7.5 ha, however, the majority of farms (58.2%) had a significan-
tly smaller farmland area (1.01-4.99 ha), while farms exce-
eding 50 ha accounted only for 1%. The size structure of farms
in 2000-2004 and in 1995 is illustrated by data in Table 21.

Table 21. Private farms in Poland in 2000-2004 and in 1995 by size groups

Specification 1995 2000 2001 2002 2003 2004
Number of farms [thousands] 2048 1881 1882 1952 1850 1852
Average agricultural land area per farm [ha] 6.7 7.2 7.1 74 74 7.5
Percentage of farms by agricultural land area
e 1.01-1.99ha 20.9 23.8 22.8 26.5 25.8 26.1
e 200-4.99 ha 33.7 32.6 33.8 322 33.0 32.1
e 5.00-9.99 ha 26.7 23.8 24.3 21.9 221 21.8
e 10.00-14.99 ha 10.7 9.9 9.7 9.3 9.2 9.6
e 15.00-19.99 ha 4.4 45 4.4 43 42 43
e 20.00-49.99 ha 33 47 4.4 49 47 5.1
e 50.00 ha and more 0.3 0.7 0.6 0.9 1.0 1.0

Source: GUS.
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Crop production predominates in the gross output level of
agricultural production (53.5% in 2004), whereas in the mar-
ket output it is animal production (59.6% in 2004). Private farms
provide a significant part of the gross production and market
output, 89.0% and 86.0%, respectively in 2004. In 2004 the
market output accounted for 49.0% of gross output in crop pro-
duction and 83.2% of gross output in animal production.

Detailed data on the level and structure of gross and mar-
ket outputs in Polish agriculture in 2000-2004 and in 1995
are presented in Table 22.

Arable land dominates in the structure of agricultural land
accounting for 77.7% in 2004. Meadows and pastures cover
20.6% of agricultural land, and orchards — 1.7%.

The following are the main crops that are grown: cere-
als, potatoes and industrial crops, especially sugar beet and
rape. Wheat and rye predominate among cereals that are cul-
tivated, and to a smaller extent — cereal mixtures for feed-

stuff and barley, triticale and oat, as well as buckwheat and
millet, and maize for feed and grain, which are cultivated on
even smaller areas. Major agricultural crops constituted al-
most 88.4% of the total sown area, which amounted to 11,285
thousand ha in 2004.

Animal production output focuses mainly on the breeding
and raising of cattle, pigs and poultry. The breeding level for
sheep and horses is much smaller. Detailed data regarding
animal livestock in Poland in 2000—2004 and in 1995 are inc-
luded in Table 23.

Extensive production predominates in animal breeding in Po-
land, covering almost 50% of cattle livestock and nearly 35% of
pig livestock. Only 2% of cattle and 16% of pigs are bred under
highly intensive production conditions. Animal feeding is main-
ly based on bulky feed produced in farms and on fodder feed
produced from own cereal mixtures. A litter rearing system and
grazing on pastures are commonly used for animal raising.

Table 22. Gross and market agricultural outputs in Poland in 2000-2004 and in 1995 (current prices)

Specification 1995 2000 | 2001 | 2002 2003 2004

Global production

To?tfv'h[ircnr;',“m PLN 433474 | 559854 | 603195 | 557060 | 562636 | 66985.4

Crop production [%] 58.6 53.2 52.4 52.8 52.8 53.5

Animal production [%] 414 46.8 47.6 472 472 46.5

incl. private farms [%)] 89.1 90.0 90.1 90.1 89.6 89.0

Market output

To?tfv'h[ircnr;',“m PLN 217112 | 334914 | 350338 | 847393 | 365429 | 434650

Crop production [%] 39.4 374 36.8 38.7 40.0 40.4

Animal production [%] 60.6 62.6 63.2 61.3 60.0 59.6

incl. private farms [%] 84.7 86.4 86.9 87.1 86.3 86.0

Share of market output in gross output [%]

Total 50.1 59.8 59.6 62.4 64.9 64.9
Crop production 337 421 419 45.8 49.2 49.0
Animal production 73.2 80.0 79.0 80.9 82.6 83.2

Production output per 1 ha of agricultural land [PLN]

Gross output 2417 X X 3296 3480 4103
Market output 1211 X X 2056 2260 2662
Source: GUS.
Table 23. Animal livestock of cattle, pigs, sheep, horses and poultry in Poland in 2000-2004 and in 1995
Specification 1995 2000 2001 20021 2003 2004

Cattle [in thousands] 7306 6083 5734 5533 5489 5353

Pigs [in thousands] 20418 17122 17105 18629 18605 16988

Sheep [in thousands] 713 362 343 345 338 318

Horses [in thousands] 636 550 546 330 333 321

Catlle + pigs + sheep + forses 9600 8013 7726 7578 7542 7177

[in terms of large heads in thousands]

Poultry (hens + geese + turkeys + ducks) [in thousands] 51740 53261 55582 198783 146321 130289

") From 2002 data revised on the basis of the results of the Agricultural Census.

Source: GUS.
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Table 24. Consumption of mineral and lime fertilisers in Poland in 2000-2004 and in 1995 (in kg of pure ingredient per 1 ha of agricultural land)

Specification 1994/1995 1999/2000 2000/2001 2001/2002 2002/2003 2003/2004
l\l_/rl:gle.ral or chemical fertilisers total, 79.7 85.8 90.8 93.0 936 99.3
Nitrogenous fertilisers 46.6 48.4 50.3 51.0 51.5 54.8
Phosphatic fertilisers 15.5 16.7 17.9 18.9 18.7 19.7
Potassic fertilisers 17.6 20.7 22.6 23.3 23.4 24.8
Lime fertilisers 131.9 95.1 94.2 941 94.6 93.5

Source: GUS.

The use of mineral fertilisers has been considerably re-
duced in Poland after 1990. The current consumption of mi-
neral and lime fertilisers in Polish agriculture to a great extent
does not satisfy the justified needs resulting from agricultu-
ral production carried out on agricultural land with the majo-
rity of light soils, which are poor in nutrient elements and
significantly acidified. Assessment results indicating that the
level of mineral and lime fertilisation should and may be hi-
gher have, inter alia, taken account of the fact that under Po-
lish soil and climatic conditions the process of forming and
releasing nitrous oxide is less intensive and thus losses/re-
leases of nitrogen from mineral fertilisers are also smaller.
An increase in the use of lime fertilisers is essential due to
progressive soil acidification resulting from soil-forming pro-
cesses and deposition of nitrogen and sulphur compounds
that are emitted into the air from the energy sector, industry
and transport (strong acid pH or acid pH is presently found
over app. 55% of agricultural land area). The actual level of
lime fertilisation does not counterbalance the progress of this
phenomenon. Detailed data on the consumption of mineral
and lime fertilisers in Poland in 2000-2004 and in 1995 are
included in Table 24.

2.5.7. Forestry

In 2004 forests in Poland covered an area of 8,973 tho-
usand ha, accounting for 28.7% of the total country’s area
(recorded forests and wooded land, including forest, wo-
oded and shrub land, covered an area of 9,264 thousand ha
in that year).

The forest cover index is differentiated regionally — ran-
ging from 20.6% in the tddzkie Voivodship (Central Poland) to
48.7% in the Lubuskie Voivodship (\Western Poland). In Poland
the forestland area per capita is almost 0.23 hectares.

The forest structure is dominated by public forests (82.5%,
of which 81.6% are owned by the State Treasury and 0.9% by
gminas), 95% of which are managed by the ‘State Forests’
National Forest Holding (LP). Private forests — owned by natu-
ral persons or land communities —account for the remaining

30

17.5% of the total forest area in Poland.

The habitat structure of forests is dominated by conifero-
us species covering around 60% of the total forest area; the
remaining 40% are covered by broadleaved tree species. The-
re is little differentiation in the species composition of tree
stands. The dominating coniferous tree stands account for al-
most 76.7% of the total forest area, of which 69% is covered
by pine trees. However, the species structure of forests, due
to targeted appropriate afforestation measures and cultivation
activities, undergoes gradual changes. During the recent 50
years the share of broadleaved trees in the total forest area
increased from app. 13% in 1945 to app. 23% at present. Also,
the average age of tree stands in forests shows a growing
trend reaching 60 years of age in 2004.

A high level of spatial fragmentation is an unfavourable
feature of forests in Poland. The Regional Directorates of the
State Forests have 28 thousand forest complexes under their
management, of which over 6 thousand do not exceed the area
of 5 ha each.

Due to undertaken afforestation activities and introduced
limitations in tree felling the total treestand stocks are incre-
asing in the Polish forests. In forests managed by the State
Forests the growing stock of standing wood amounted to
1,555.4 million m3 in 2003 (1,322.6 million m3in 1995). The
average annual removals of wood are maintained at around
1.5% of the growing stock of standing wood and have never
exceeded the level of the current increase of treestand wood
thickness. Detailed data on forestland area and treestand spe-
cies, their age structure and stocks in Poland in 2000-2004
and in 1995 are presented in Table 25.

Since many years insects, fungi, adverse climatic pheno-
mena, fires and air pollution have been constantly endange-
ring the condition of Polish forests. Observations that are car-
ried out within the framework of the international biological
monitoring of forests show that since 1995 the forest condi-
tion has improved (in particular, the percentage of severely
damaged forests has declined), but the treestands are still si-
gnificantly endangered. Detailed data on treestand damage in
Poland in 20002004 and in 1995 are presented in Table 26.
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Table 25. Forestland area and forest treestands in Poland in 2000-2004 and in 1995

Specification 1995 2000 2001 2002 2003 2004
Forestland area [thousand ha]"
Total 8756 8865 8894 8918 8942 8973
Fi’#cbl“_c forests, 7262 7341 7349 7363 7379 7400
Forests managed by the State Forests 6868 6953 6968 6987 7006 7030
Private forests 1494 1524 1545 1555 1563 1573
Forest cover index [%] 28 28.4 28.4 28.5 28.6 28.7
Forest area by treestand species [thousand ha, forests managed by the State Forests]?)
Conferous trees X x x 5364 5366 5371
pine and larch X X X 4842 4844 4850
Broadleaved trees X X X 1604 1621 1635
Growing stock of standing wood [hm3, forests managed by the State Forests]
Total 1323 1466 1480 1500 1523 1555
Coniferous trees X X X 1181 1199 1227
Broadleaved trees X X X 319 324 328
Timber removal [dam?]
Total 20651 26025 25017 27137 28737 30427
Coniferous removals 15365 19540 18047 19828 20838 22348
Broadleaved removals 5286 6485 6970 7309 7899 8079
Total removals in forests managed by the State Forests 18774 24097 23471 25595 27134 28699
1) Status as of the end of a year.
2 Status as of the beginning of a year.
Source: GUS.
Table 26. Treestand damages in forests in Poland in 2000-2004 and in 1995 (%)

Specification 1995 2000 2001 2002 2003 2004

Undamaged trees 5.7 10.4 9.9 8.8 8.1 8.3
Slightly damaged trees 41.6 57.7 59.4 58.5 57.1 57.1
Moderately damaged trees 49.5 29.9 28.7 30.7 32.6 324
Severely damaged trees 3.0 1.6 1.6 1.6 1.6 1.7

Source: GUS.

Almost 8% of forestland is threatened by infectious fun-
gi diseases. Insect pests attack smaller areas, but almost
4.1% of the forest area is endangered by leaf-eating pine tree
pests, including nun moths, which pose a threat to 1.6% of
forestland area.

The age structure of treestands and the predominant
share of coniferous habitats causes a great risk of fires,
especially in early spring and in the summer season during
long-term periods of drought, creating favourable conditions
for both the generation of fires and their rapid spreading. In
2000-2004 around 51.1 thousand forest fires have taken
place in Poland, which covered an area of app. 40.9 tho-
usand hectares.

Apart from forests representing mainly a productive func-
tion, vast forest areas (37.2% in 2004) are occupied by pro-
tective forests (water-protective, soil-protective, spa areas,
public recreation zones, etc.), which are subject to protection
due to other roles they play. Forest management in these are-
as is targeted at those other specific environmental and social
functions fulfilled by forests in a given area.

The size of the forestland area in Poland is on one hand
affected by forestland exclusions for non-forest purposes, and
on the other by forest renewal (after felling, fires, etc.) and
afforestation of new areas. Data on the levels of exclusions,
as well as renewal and afforestation in 2000-2004 and in 1995
are presented in Table 27.
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Table 27. Forestland exclusions for other purposes and the level of renewals and afforestations in Poland in 20002004 and in 1995

Specification 1995 2000 2001 2002 2003 2004
Exclusions [thousand ha] 0.4 0.7 0.5 04 0.7 0.7
Renewals and afforestations [thousand ha] 778 68.9 65.4 56.8 66.1 61.7

Source: GUS.

2.5.8. Waste management

The industry and the municipal sector are the major pro-
ducers of waste in Poland. In 2004, 124 million tonnes of
industrial waste were generated due to industrial activity.
Almost 64% of waste was produced in the mining and me-
tallurgy industries (metal ore smelting), and around 18% in
the energy sector.

The majority of industrial waste is utilized in a variety of
ways, and only partly deposited on landfills (almost 14% in
2004). Also industrial waste that has been already deposi-
ted on landfills is processed and used in the economy. There-
fore, the amount of industrial waste accumulated in the re-
cent years on landfills is systematically declining. In 2000 it
amounted to 2,011 million tonnes and in the proceeding years
until 2004: 1,977.9 million tonnes, 1,813.3 million tonnes,
1,779.9 million tonnes, and 1,745.3 million tonnes, respec-
tively. The dominating method of treatment for industrial wa-
ste is its use for energy recovery purposes, for producing
construction materials and for levelling and hardening land
surface. These waste management options account for al-
most 73% of all waste that is utilised in the economy.

Municipal waste is mainly waste from households, se-
rvice facilities for the public and from open areas, such as
roads and parks. Average municipal waste amount genera-
ted annually per capita is 256 kg and keeps rising gradually.
In 2004 the municipal waste management enterprises col-
lected 9,759 thousand tonnes of municipal waste, of which
as much as 9,194 thousand tonnes (94.2%) were deposited
on 1,049 operational landfills occupying an area of 3,385 ha.
Only as little as below 3% of municipal waste is recovered
from waste paper, glass, plastics and metals, and around
2.4% is composted.

The total amount of waste generated includes also slud-
ge from industrial and municipal wastewater treatment
plants, which in 2004 amounted to 1,087.2 thousand tonnes
(in dry matter). Out of this quantity 453.3 thousand tonnes
were deposited in landfills. By the end of 2004 the amount of
sewage sludge accumulated at the sites of all treatment
plants totalled to 10,150.6 thousand tonnes.

Detailed data on the amounts and management methods
for industrial and municipal waste in 2000-2004 are pre-
sented in Table 28.

Table 28. Generation and management of industrial and municipal waste in Poland in 2000-2004

Specification 2000 2001 2002 2003 2004

Industrial waste [thousand tonnes]

Generated 125500 123800 117900 120600 124030
Utilised in the economy 96500 96800 93200 95400 97415
Deposited on landfills 22300 20500 17100 16100 17133
Accumulated on landfills 2011000 1977900 1813300 1779800 174347
Municipal waste [thousand tonnes]*

Collected by municipal enterprises 12226 11109 10509 9925 9759
Collected selectively (separated during collection) 13 147 116 145 243
Treated (incineration and composting plants) 248 323 251 171 322
Deposited on landfills 11965 10638 10142 9609 9194
Sewage sludge from wastewater treatment plants [thousand tonnes of dry matter]

Generated 1063.1 X 1083.7 1008.7 1087.2
Thermally transformed 341 X 315 47.0 39.9
Landfilled 4745 X 469.5 453.1 453.3
Accumulated at the premises of wastewater treatment plants X X 10714.2 10364.6 10150.6

* Information on municipal waste that has been collected not generated.
Source: GUS.
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2.5.9. The state of the environment

Consequently enforced provisions of the environmen-
tal policy, and implementation of restructuring and moder-
nisation processes in the economy contributed to the re-
duction of environmental pressures. Air emissions of ma-
jor pollutants — 80, NO, and particulates - have declined
by around 55%, 38% and 76%, respectively, compared with
the level of the early 1990s. Over 95% of industrial waste-
waters and app. 88% of wastewaters from the municipal
sector are treated in conformity with the law. These achie-
vements enabled radical improvement of air quality in indu-
strialised areas, and an improvement in the quality of the
majority of watercourses, although to an insufficient extent.
Considerable progress has also been obtained in the mana-
gement of industrial and municipal waste. Annual expendi-
tures on environmental protection reached 1.6% of GDP in
the recent decade. At the same time new sources of ha-
zards have occurred, such as an increasing number of on-
road vehicles or an increasing individual consumption (elec-
tricity, household chemical agents, packaging). The signi-
ficance of other traditional sources of pressure — municipal
economy sector and agriculture — has also grown. More
stringent legal requirements, including Poland'’s internatio-
nal commitments, enforce implementation of new solutions.
Further improvement of environmental conditions requires
further investments in the industry, especially in the ener-
gy sector, including measures for fuel diversification (in-
creased gas consumption). The present challenge is to fur-
ther reduce the adverse impact of released pollutants on
the environment and human health.

2.6. Special circumstances for fulfilling
obligations by Poland

Pursuant to Article 4.6 of the United Nations Framework
Convention on Climate Change and paragraphs 4a and 7 of
Decision 9 of the Second Conference of the Parties to this Co-
nvention, Poland recognises justification for a flexible appro-
ach to fulfilling its commitments resulting from the Conven-
tion as regards the following issues:

— Poland has adopted 1988 as the base year for the asses-
sment of its commitments,

— the 1990 emission level may only be used for the asses-
sment of the state of global emissions, but it cannot be
used as a basis for reviewing Poland’s compliance with
the obligations of the Convention,

— this Communication was drawn up in conformity with the
reporting guidelines as adopted by the Fifth Conference of
the Parties to the United Nations Framework Convention on
Climate Change, and meets the required scope of information
and way of presentation to the maximum extent possible.

The reason for Poland to decide on changing the base year
from 1990 to 1988 was that the year 1990 was the first year
in Poland after major political and economic transformation,
which significantly affected the stability of the Polish econo-
my'3). It was in 1999 that the transitional breakdown of the
economy took place. Therefore the level of greenhouse gas
emissions in 1990 neither corresponds with the normal emis-
sion level, which results from the country’s development ne-
eds, nor with the actual economic potential of Poland. Cho-
osing 1990 as the base year would not be reliable for evalu-
ating the potential and condition of the Polish economy.

13) Detailed justification for selecting 1988 as the base year has been presented in the First National Communication to the Conference of the Parties

to the Climate Convention (1994).
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3. INFORMATION ON GREENHOUSE GAS INVENTORY

AND REMOVALS

3.1. Inventory

Each year, Poland submits detailed inventories of GHG
emissions and removals to the UNFCCC Secretariat in Bonn.
Since 2002, GHG inventory results have been submitted in the
form of CRF (Common Reporting Format) tables — spreadshe-
et files that cover the 2000-2004 period. National GHG in-
ventories are subject to periodic reviews carried out by
expert review teams (ERT) designated by the Secretariat for
the Climate Convention.

For the needs of the UNFCCC Convention and the Kyoto
Protocol, Poland selected year 1988 as the base year for the
main greenhouse gases: carbon dioxide, methane, nitrous oxi-
de, and year 1995 for fluorinated industrial gases (F-gases):
HFCs, PFCs and sulphur hexafluoride.

The results of the inventory of greenhouse gas (GHG) emis-
sions and removals for the period of 1988-2004 presented in
this report may change following the emissions recalculations
carried out during 2006 in accordance with the methodology
given in the Revised 1996 IPCC Guidelines, and in Good Prac-
tice Guidance and Uncertainty Management. Detailed inven-
tory results of GHG emissions and removals by IPCC sectors

for the years 1988-2004 that have been obtained so far are
presented in Annex 1.

The results for the base year (1988/1995) have been cor-
rected in relation to the Third National Communication to fol-
low the current IPCC inventory methodologies and to apply
recommendations of the expert team (ERT) that reviewed the
Polish GHG emission inventory in 2005. Also for the first time,
the 1989 GHG emission inventory results are presented here,
which are consistent — from the methodological point of view
—with the updated 1988 inventory.

Poland committed itself to 6% GHG emission reduction
in the 2008—2012 period compared to the base year 19884
The inventory results show that over the period 1988—-2004
GHG emissions decreased significantly (excluding sector 5.
Land use, land-use change and forestry) reaching the level as
much as 31.7% below the base year. The GHG emissions
decrease has been caused primarily by decreases of emis-
sions of carbon dioxide, methane and nitrous oxide that drop-
ped by 33.6%, 23.7% and 25.7%, respectively. The decre-
asing trend had continued until the year 2002, after which
GHG emissions began to grow by 3.3% in 2003 and by fur-
ther 1.5% in 2004 (Table 29).

Table 29. Emission changes of carbon dioxide, methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons and sulphur hexafluoride
in 1988-2004 expressed in carbon dioxide equivalent (Gg CO, eq.)

Years
GHG Base | 1989 | 1990 | 1991 | 1992 | 1993 | 1904 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
year
witr?soezct_orS 440973 422698| 340737| 324003| 334738 323209| 331430| 307935| 331514| 320725|298107| 291011 278212| 277990| 275359| 290871| 290541
withgjtosfs;tor 5 477004|459734| 380697 366959| 371591 363133| 371588 348172| 372530 361626 | 337448| 329697 | 314812| 317844| 308277 319082| 316700
CHs 51151| 50676 58819| 54362 51952| 51061| 51805| 51598| 47296| 47845 49041| 47252| 45848| 38816| 37787| 37684| 39025
N20 40384| 41877| 19428| 16126 15562| 15426| 15574| 16734| 16715 16743| 15984| 23284| 23895| 23946| 22633 23936| 30004
HFCs* 26 0 0 0 0 0 0 26 97| 154| 167| 206| 595 1073| 1523| 1825 2436
PFCs* 250 0 0 0 0 0 0] 250 236 249| 251 240 224| 270 287| 278 285
SFe* 13 0 0 0 0 0 0 13 8 9 12 14 16 18 21 20 23
em-ir:stiagn“ 568829| 552287| 458944| 437447| 439105| 429619| 438968| 416794| 436881| 426626| 402903 400694| 385390| 381968| 370529| 382825| 388473

* 1995 is the base year for: HFCs, PFCs and SF.

** CH,, N,0 and total GHG emissions excluding sector 5. Land use, land-use change and forestry.

Source: Ministry of the Environment (MS).

14 The base year emissions include: emissions of carbon dioxide, methane and nitrous oxide in 1988, and emissions of HFCs, PFCs and sulphur

hexafluoride in 1995.
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Total GHG emissions in 2004 are dominated by carbon
dioxide emissions that contribute 81.52% to the total. Me-
thane emissions contribute 10.05% to the total, while the
share of nitrous oxide is 7.72%. The shares of individual gre-
enhouse gases in 2004 changed slightly compared to those
in 1988. Carbon dioxide share decreased by 2.3% and was
compensated by increases of methane (by 1.6%) and nitrous
oxide (increase by 0.6%). F-gases account for 0.71% of the
aggregated 2004 GHG emission total.

3.2. Trends in emission changes by gases

Carbon dioxide

The basic source of carbon dioxide emissions in 2004
was combustion of fuels in sector 1. Energy, that makes up
almost 96% of CO, emissions, including: Energy Industries
—57.1%, Manufacturing Industries and Construction — 12.7%,

Figure 4. Carbon dioxide emission share in 2004*

share of hydrocarbon fuels increased from 20.0% to 26.8%,
respectively. In 2003 emissions were higher than in 2002 by
3.5% following increasing economic growth, which resulted
in increasing energy demand. However, 2004 emissions
were lower than in the previous year by 0.7%.

Removal of carbon dioxide by forests in 2004 was es-
timated at 26,159 Gg, i.e. 8.3% of total emissions of that
gas (see Annex 1) and was by 27.4% lower than in 1988.
Until 2001, CO, removal had been higher than in the base
year and in 1991 it was higher by as much as 19.2%. Since
2002 the amount of removals has dropped below the 1988
level and has continued to fall in the following years. The
drop of removal is caused by increasing commercial harve-
sting accompanied by fairly constant biomass growth in
forests and decreasing trend in afforestation. The latter is
caused by increasing trend of using land for other than af-
forestation purposes related to socio-economic development
of Poland.

/ ™\
Poland national CO, emission in 2004 with IPCC sectors share
(without emissions and removals from IPCC sector 5. LUCF)
6. Waste 1.A.1. Energy
0.1% Industries

4. Agriculture 57.1% 1.A.2.
0.0% Manufacturing
Industries and
3. Solvent and Con:;n;c?/tlon

Other Product Use 1o
0.2% 1.A.3. Transport

10.6%
2. Industrial
1.A.4. Other
Processes
4.2% 1.B. Fugitive Sectors
Emissions from 1.A.5. Other 144
Fuels 0.6%
0.1%
N J

* Sectors names and numbering according to IPCC classification used in national inventories of sources
and removals of greenhouse gases; in sector 4. Agricufture CO, emissions do not occur.

Source: MS.

Transport — 10.6%, Other sectors — 14.4% (Figure 4). Since
1988 the shares of individual emission sources have chan-
ged insignificantly.

Over the period: 1988-2004 carbon dioxide emissions
decreased by as much as 33.6% (with 34.1% accounting for
C0, removals). The largest decrease app. by 20% occurred
during 1988-1990 period. At the same time, the fuel struc-
ture had changed so that the share of liquid fuels increased
from 12.5% in 1988 to 20.4% in 2004, the share of gaseous
fuels dropped from 7.5% in 1988 to 6.4% in 2004 and the

Methane

The largest source of methane is sector 1. Energy, whose
share in total CH, emissions in 2004 was 45.6%. Here, the
largest contribution came from fugitive emissions resulting
mainly in extraction of hard coal (app. 30% of the national
total). Another important source of methane is the Waste
sector 24.8% of the total. Within the Waste sector, largest
contribution came from solid waste disposal on sites (20.9%
of the total). Sector 4. Agriculture contributed 28.8% of the
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Figure 5. Methane emission share in 2004*

3. Solvent and
Other Product Use
0.0%

2. Industrial
Processes
0.8%

1. Energy
45.6%

~
Poland national CH, emission in 2004 with IPCC sectors share
4. Agriculture 5. Land-Use
28.8% Change and

6.A. Solid Waste
Disposal on Land
20.9%

Forestry
0.01%

6.B. Waste-water
Handling
3.9%

v

*  Sectors names and numbering according to IPCC classification used in national inventories of sources and
removals of greenhouse gases; in sector 3. Solvent and Other Product Use CH, emission do not occur.

Source: MS.

total. The dominating subsector here was the enteric fermen-
tation, 20.7% of emission total (Figure 5).

Compared to 1988 methane emissions in 2004 were lower
by 23.7%. Significant decrease occurred in sectors: 1. Energy
(23.7%) and 4. Agriculture (44.2%). In the former sector the de-
crease was caused by decreasing fugitive emissions from hard
coal mines (47%), due to sector restructuring and decreasing
coal extraction. In agriculture, the emissions decreased follo-
wing systematic decrease of livestock population, resulting in
decreasing emissions from enteric fermentation (by 50.6%). Si-
gnificant effect on methane emissions had the increase in sec-
tor 6. Waste, by 31.5%. The large difference in CH, emission
estimates from waste between 1988 and 2004 is related to the

Figure 6. Nitrous oxide emission share in 2004*

application of new emission estimation methodology for years
1988-1989. The same methodology is going to be applied for
the entire time series.

Nitrous oxide

The largest source category of nitrous oxide was agricultu-
re, which made up 74.7% of the national total. Emissions from
agricultural soils contributed 56.3%, and emissions from ani-
mal manure 18.3% of the total. The second largest source cate-
gory was chemical industry (almost 15%). The other two sec-
tors 1. Energy and 6. Waste (waste-water handling) contributed
7.6% and 2.7% respectively (Figure 6). Emissions in 2004 were
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lower than in the base year 1988 by 25.7% due to significan-
tly lower livestock population. N,0 emissions in 2004 grew
by 25.3% compared to 2003. This increase was caused by
adding to the 2004 estimates indirect N, 0 agricultural emis-
sions from soils, which were not accounted for in previous
national inventories.

Industrial F-gases

Since 1995 — the base year for F-gases — until 2004, F-gas
emissions grew from 289 Gg to 2,744 Gg of CO, eq., but the
changes were different for various groups of F-gases. Thereis a
clear increasing emission trend of hydrofluorocarbons (HFCs).
HFC emissions grew from 26 Gg to 2,436 Gg CO, eq. mainly
due to increased emissions from increasing number of refrige-
ration and air-conditioning equipment both stationary and mobi-
le and general trend of substituting CFC gases by HFCs. On the
other hand, emissions of perfluorocarbons (PFCs) changed insi-
gnificantly in the 1995—2004 period, following the trend of alu-
minium production —the main source of PFC emissions. Slight
PFC emissions increase was also caused by increased use o
perfluorobuthane (C4F10) in fire extinguishers. The increase of
sulphur hexafluoride (SF¢) emissions from 13 to 23 Gg CO,
eq. was caused by the increased use of that gas in electrical
appliances. During 2006, the entire time series 1995—2004 of
F-gas emissions was recalculated (Annex 1).

3.3. Uncertainty evaluation of GHG emission
data and key source analysis

Uncertainty analysis of GHG emission estimates was
carried out in accordance with international guidelines'®.
The analysis was made by applying recommendations made
by the Expert Review Team designated by UNFCCC Secretariat,
which made the in-depth review of Polish GHG inventory in 2005.

The uncertainty analysis for the year 2004 brought the fol-
lowing total uncertainties for individual greenhouse gases and
their groups:

CO, - 7.4%
HFC — 42.0%

CH, — 20.9%
PFC — 40.0%

N0 - 47.7%
SF, — 100.0%

15) IPCC Tier 1 level.

These results are in line with corresponding values obta-
ined in GHG national inventories in other countries. The ran-
ges of uncertainty estimates in other countries vary within
the following intervals: for CO, 0.2-10%, CH, 5-50% and
N,0 between 5 and 300%.

Relatively low uncertainty values for total CO, emissions
(7.4%) are caused by the fact that most of CO, emissions are
generated in sector 1.A in which activity data are relatively
precise (2-5%) as well as CO, emission factors (0.2-2%).
Higher uncertainty estimate for methane (20.9%) is due to
the fact that significant parts of CH, emissions come from
agriculture (from enteric fermentation of livestock and ani-
mal manure) where emission factors are quite uncertain (app.
50%). Like in other countries, large uncertainty of total emis-
sions was estimated in case of N, 0 (47.7%). The main cau-
se is large uncertainty of the respective emission factors in
dominating source categories including animal manure ma-
nagement (150%).

Large uncertainties of emission factors are caused by
inter alia uncertainties of measurement and chemical analy-
ses based on which emission factors were determined. Also
insufficient knowledge of processes leading to emissions is
another reason for large uncertainties. Uncertainties of acti-
vity data are often caused by the lack of suitable analyses
and due to inherent uncertainty of selected statistical analy-
sis used in public statistics and energy balances. Uncertain-
ty levels in GHG inventories can be lowered by studying the
uncertainties of the key sources especially those where un-
certainty ranges are highest.

In 2004, 14 key emission sources were identified in
Poland’s GHG emission inventory. The most important ones
are: stationary combustion of fuels (solid, liquid and gase-
ous) and road transport. CO, emissions from those sources
made up over 77% of the national GHG emission total
expressed in CO, eq. Emissions from solid fuel combustion
in stationary sources contributed app. 56% to total GHG
emissions in Poland.

Detailed results of uncertainty analysis and key source
analysis are given in the National Inventory Reports (NIR) of
sources and removals of GHG that are submitted annually to
the UNFCCC Secretariat.
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4. POLICIES AND MEASURES

Poland's Climate Policy. Strategies for greenhouse gas emis-
sion reductions in Poland until 20209 is the key governmental
document formulating the national climate policy, which conta-
ins the basic objectives, priorities and tasks for economic sec-
tors responsible for the major part of the national greenhouse
gas emissions. Reduction of greenhouse gas emissions depends
on the energy, industrial and forest policies as well as preferen-
ces used for the development of renewable energy sources.

Work is underway to incorporate the Climate Convention
and the Kyoto Protocol into the State Environmental Policy for
2007-2010, considering perspectives for 2011-2014. This
document is to be approved by the Parliament (Sejm) of the
Republic of Poland by the end of 2006.

4.1. Instruments

Since the beginning of 1990s the Polish economy has been
functioning and developing in line with the principles of a free
market economy and now it is becoming more and more affec-
ted by globalisation processes. Poland is successfully making
use of certain instruments to stimulate desired behaviour of the
users of the environment assuming that “environmental goods”
have a certain value, which should be taken into account in the
economic cost-benefit evaluation. The concept based on the
fundamental “polluter pays” principle is implemented by using
a number of new instruments of a fiscal nature or by enforcing
certain requirements or technical standards, which stimulate the
desired behaviour of environmental end-users. They include:

— promotion of production and services less-burdening to the
environment and therefore aiming at more sustainable con-
sumption,

— stimulation of multiple-use of goods, recycling and reco-
very of secondary resources,

— development of equipment and facilities that serve envi-
ronmental protection,

— use of the principle of preventing pollution “at source” and
promotion of implementing best available techniques/best
available practices (BAT/BEP),

18) Document approved by the Council of Ministers in November 2003.
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securing and developing work places that are less burde-
ning to the environment and serving the environment, the
so-called “green work places”,

strengthening and enlarging the export offer of Polish eco-
nomic entities involved in environmental protection, espe-
cially the export to the markets of Central and Eastern Eu-
rope and of the developing countries,

capacity-building in advisory services serving sustainable
development,

involvement of financial institutions to support market-ba-
sed undertakings in environmental protection and susta-
inable development.

Among these instruments are also the following ones:
emission standards for installations — permissible emis-
sion levels,
an obligation to measure emissions of pollutants,
environmental quality standards (qualitative requirements
that have to be met in a specified period of time by the
environment as a whole or by its natural components),
air protection programmes prepared by the voivodship head
(voivode), with the aim to meet the permissible levels of
substances in the atmosphere,

a system for air quality assessment (the assessment of
the quality of air is performed under the State Environmen-
tal Monitoring system, by using specified measurement or
modelling methods),
an obligation to measure the levels of substances in the air
(air monitoring within the State Environmental Monitoring
system (PMS) includes measurement and assessment of
air pollution with a view to the observation of continental-
nature phenomena and research in global-nature phenome-
na observation),
permits for utilising the environment (environmental permits),
environmental management systems — voluntary commit-
ments of organisations (manufacturing enterprises and
service companies, financial, educational, health protec-
tion institutions, public administration bodies, etc.) to take
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measures aimed at systematic reduction of environmental
impacts connected with the type of activity involved,

fees for releasing gases or dusts (particulates) —income
from those fees forms the funds for environmental pro-

tection and water management,

administrative fines (imposed for those exceeding the
amounts or types of substances specified in permits as

permitted to be released into the air),

“green certificates” ,(certificates of origin for electric po-
wer produced from renewable energy sources).

Table 30. Legal acts and strategic documents

4.2. Major legislative acts and strategic
documents

Legal acts that comply with the European Union legi-
slation as well as other strategic documents that are ap-
proved by the Council of Ministers and the Parliament (Sejm)
of the Republic of Poland are of great significance to clima-
te protection. Table 30 presents selected legislative acts
and strategic documents that are most relevant to climate
change.

I:‘eon? Title of document Information
I. MULTI-SECTORAL ISSUES

1 |Poland’s Climate Policy. Strategies for The strategic goal of the climate policy is “for Poland to join the efforts of the international community for
greenhouse gas emission reductions in Poland  |the protection of the global climate through the implementation of the principles of sustainable
until 2020 (adopted by the Council of Ministers  |development, particularly in the scope of the improvement of energy consumption, the expansion of the
on 4 November 2003) national forest and soil resources, the rationalisation of the use of raw materials and industrial products as

well as the rationalisation of waste disposal in @ manner ensuring the achievement of the maximum long-
term economic, social and political benefits”. This goal is consistent with the objectives of the European
Union climate policy.

2 |The Second State Environmental Policy (adopted | This document as one of its major goals sets out directions of actions to reduce the energy intensity of the
by the Council of Ministers on 13 June 2000 and |economy and lays down priorities in using renewable energy sources.
by the Parliament on 23 August 2001)

3 |Resolution of the Parliament (Sejm) of the The state environmental policy is implemented through changes in production and consumption patterns,
Republic of Poland of 8 May 2003 on the the reduction of material intensity, water intensity and energy intensity of the economy, and by the use of
adoption of the "State Environmental Policy for  |best available techniques and good management practices.

2003-2006, considering perspectives for 2007
2010” (M.P. No. 33, item 433)

4 | Poland 2025: Long-term Strategy for Sustainable |The Strategy assigns high priority to environmental problems and considers international co-responsibility of
Development (adopted by the Council Poland for environmental threats, including risks connected with climate change. This document indicates,
of Ministers on 26 July 2000) inter alia, the need to reduce the energy consumption in the economy in connection with the activity leading to

the fulfillment of commitments of the Kyoto Protocol.

5 | The National Reform Programme for 2005-2008 |The Programme points out a number of essential activities, such as: to facilitate the use of eco-
for the Implementation of the Lisbon Strategy technologies, to support energy efficiency and co-generation, to promote the development and
(adopted by the Council of Ministers on 27 modernisation of energy infrastructure, to provide assistance in developing renewable energy sources.
December 2005)

6 |Actof 27 April 2001 — Environmental Protection | The Act contains regulations concerning air protection so as to ensure possibly the best air quality.

Law (Dz.U. of 2006 No. 129, item 902)

7 |Act of 20 April 2004 on substances that deplete  |The Act sets out mainly the provisions for using and marketing ozone depleting substances and products,
the ozone layer (Dz.U. No. 121, item 1263, as  |equipment and installations containing these substances.
amended)

8 |Act of 20 July 1991 on the Inspection for This Act establishes the State Environmental Monitoring system and lays down the rights and duties of the
Environmental Protection (Dz.U. of 2002 State in the field of environmental control and execution of environmental legislation in all its elements
No. 112, item 982, as amended) (e.g., air, forests, waste control).

9 |Act of 27 March 2003 on spatial planning and Spatial management plans constitute an instrument for sustainable development and spatial order. The
management (Dz.U. No. 80, item 717, Act lays down the principles of sustainable development.
as amended)

10 |Act of 20 March 2002 on financial support for The Act lays down the principles and forms of providing financial support for businessmen undertaking
investments (Dz.U. No. 41, item 363, new investments or for those creating new work places associated with these investments.
as amended)

11 |Act of 22 December 2004 on emission allowance |A flexible mechanism in the form of an emission allowance trading scheme, pursuant to Directive
trading of greenhouse gases and other 2003/87/EC establishing a scheme for greenhouse gas emission allowance trading within the Community
substances (Dz.U. No. 281, item 2784) and amending Council Directive 96/61/EC, has been transposed into the Polish law by the Act of 22

December 2004 on emission allowance trading of greenhouse gases and other substances.

12 |Regulation of the Council of Ministers of 22 June |The National Development Plan sets out a short-term national socio-economic strategy; it is an overriding
2004 on the adoption of the National national socio-economic plan, which takes account of the regional development strategies — major sectoral
Development Plan 2004-2006 (Dz.U. No. 149,  |strategies (for agriculture, energy, housing, communication/transport) and horizontal strategies (education,
item 1567, as amended) innovation). Work on a document entitied the National Development Strategy for 2007-2013 is currently

underway.

13 | Water Management Strategy, elaborated by the |Measures laid down in the Water Management Strategy favour the adaptation of water management to
Minister of the Environment in 2005 changed climatic conditions. They mainly include measures to enhance the efficiency of protection against

floods and effects of droughts, inter alia, by improving retention in river valleys, stimulating activities that
capture water in soils by modernising irrigation or building and modemising flood control facilities (reservoirs,
falls, flood control embankment, polders).
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I:Ieon.1 Title of document Information

14 | Strategy for changing the production and One of the Strategy’s goal is to “eliminate, successively, economic activities that harmful to the
consumption patterns to those favouring environment and human health, to promote environment-friendly management systems, to change
implementation of the principles of sustainable  |production and consumption models, and to revitalise the natural environmental status in all those places
development (adopted by the Council of where the natural equilibrium has been disturbed”.

Ministers on 14 October 2003)
15 |National Strategy for biodiversity preservation | The ultimate goal of the Strategy is to preserve all natural environmental values and ensure sustainability
and reasonable use with an action programme'” |in the development at all organizational levels. Biodiversity preservation must apply to the entire nature of
Poland, irrespective of the form of its use or the degree of its transformation or damage. The National
Strategy for biodiversity preservation and reasonable use with an action programme is taken account of in
undertaking all activities connected with the protection and management of natural resources in Poland.
Il. ENERGY SECTOR

16 |Act of 10 April 1997 — Energy Law (Dz.U. of 2006 | The Act lays down the principles for energy management and for saving energy resources, as well as

No. 89, item 625, as amended) supports the use of renewable energy sources. Of great significance is the requirement to develop
consistent development plans for enterprises and communes (gminas), which, inter alia, need to include
undertakings related to the use of renewable energy sources.

17 |Energy Policy of Poland until 2025 (adopted by | The document defines measures that need to be taken to ensure national energy security,
the Council of Ministers on 4 January 2005) competitiveness of the economy and its energy efficiency as well as environment protection.

18 | Strategy for renewable energy development The Strategy assumes an increase of the share of renewable sources in the national fuel and energy
(adopted by the Council of Ministers on 5 balance by 7.5% in 2010 and by 14% in 2020 in the structure of primary energy carrier consumption. An
September 2000 and by the Parliament (Sejm)  |increase in the use of renewable energy sources (RES) will, above all, facilitate reaching the targets set in
on 23 August 2001) environmental policy related to emission reduction of pollutants that are responsible for climate change,

and acidifying substances.

19 |Act of 18 December 1998 on supporting thermo- | The Act is targeted at the reduction of energy used for heating buildings and for supplying hot water; at the
modernisation projects (Dz.U. No. 162, item reduction of energy losses in local heating networks and local heating sources, as well as at shifting from
1121, as amended) conventional to renewable energy sources.

lll. INDUSTRY
20 |Seeitemno. 12. Sectoral strategies for different industrial branches are incorporated into the National Development Plan.
At present the preparation of a document entitled the State Development Strategy for the years
2007-2015is underway.
IV. TRANSPORT

21 |State Transport Policy for the years 2006-2025 | The Policy’s aim is to achieve a transportation system that would be technically, spatially, economically,
(adopted by the Council of Ministers on 29 June |socially and environmentally sustainable under the country’s developing market economy taking account
2005) of international cooperation, mainly at the European scale.

V. AGRICULTURE

22 |Act of 28 November 2003 on supporting the The Act lays down the tasks and properties of organisational units and bodies in supporting the
development of rural areas with financial resources |development of rural areas from resources originating from the Guarantee Section of the European
originating from the Guarantee Section of the Agriculture Guidance and Guarantee Fund, related to the support provided, inter alia, for: agricultural
European Agriculture Guidance and Guarantee activity on less-favoured areas, for agri-environmental and animal welfare improvement measures, for
Fund (Dz.U. No. 229, item 2273, as amended) agricultural land afforestation and adaptation of farms to European Union standards.

23 | Rural Development Plan for the years The Plan sets out objectives, priorities and principles for supporting sustainable development in the rural
2004-2006 (M.P. No. 56, item 958) areas

VI. FORESTRY

24 |Act of 28 September 1991 on forests (Dz.U. of | The Act lays down the principles for preserving, protecting and increasing forest resources, as well as the
2005 No. 45, item 435, as amended) principles of forest management in conjunction with other elements of the environment and of the national

economy.

25 | National Programme for the Augmentation of This Programme sets out measures targeted at increasing the national forest cover from 28% to 30% by
Forest Cover (KPZL), adopted by the Council of |{2020. It determines the quantitative transfer of land from agriculture to forestry, and presents a complex
Ministers in 1995 and updated in 2003 action plan towards rationalization of the natural land-use structure of the country’s natural habitat area.

New afforestations are elements of the implementation of the multifunctional and sustainable development
of the country.
VIl. WASTE

26 |Act of 27 April 2001 on waste (Dz.U. No. 62, item | The Act sets out the rules for handling waste in a way that ensures the protection of human life and health

628, as amended) as well as environmental protection pursuant to the principle of sustainable development, and in particular
lays down the rules for waste generation or waste reduction and for the limitation of their adverse effects
on the environment, and the rules for waste recovery and treatment.

27 |Resolution no. 219 of the Council of Ministers of |The Plan includes measures for preventing and minimising waste, for providing recovery, mainly recycling
29 October 2002 concerning the national waste |of waste, waste treatment and landfill that would be safe for human health and the environment.
management plan (M. P. No. 11, item 159)

28 |Act of 11 May 2001 on packaging and packaging | The Act lays down the requirements with which packaging must comply with regard to environmental
waste (Dz.U. No. 63, item 638, as amended) protection, as well as rules for handling packaging and packaging waste that ensure human life and health

protection and environmental protection pursuant to the principle of sustainable development.

29 |Actof 11 May 2001 on the duties of The Act introduces a new economic instrument targeted at rationalising the management of packaging
businessmen in managing certain wastes, and  |waste and end-of-use product waste.
on product fees and deposit charges (Dz.U. No.

63, item 639, as amended)

7 Document approved by the Council of Ministers on 25 February 2003.

40




Policies and measures

4.3. Domestic policies and measures

Progress in the implementation of different measures for
reducing greenhouse gas emissions is differentiated and as
shown in the analysis below it depends to a significant extent
on the compliance of a given measure with the economic prio-
rities of a specific sector.

National emission reduction targets

The national greenhouse gas emission reduction target
included in Annex B to the Kyoto Protocol (-6% in relation to
the 1988 base year level) remains unchanged and will be achie-
ved by Poland.

Complex measures for reducing emissions of green-
house gases:

— the scheme for greenhouse gas emission allowance
trading,

— the use of the Joint Implementation Mechanism (Jl),

— monitoring of emissions and of the implementation of the
Kyoto Protocol — monitoring of greenhouse gas emissions
is carried out on a current basis and its results are pre-
sented in the national inventory reports. Implementation
of the provisions of the Kyoto Protocol is subject to perio-
dical evaluations, which are submitted through National
Communications to the Conference of the Parties to the
Convention,

— financial mechanisms supporting measures for reducing
emissions of greenhouse gases —financial mechanisms
stimulating emission reduction of these gases are intro-
duced by the National Fund for Environmental Protection
and Water Management (NFOSiIGW), EcoFund and GEF in
order to support activities related to, inter alia, the impro-
vement of energy efficiency. For example, support provi-
ded by the NFOSiGW has led in 2001-2003 to the achie-
vement of CO, emission reduction by 1,135.382 Gg/year
in the course of the following undertakings: modernisa-
tion of heating systems (403.856 Gg/year), fuel conver-
sion (353.751 Gg/year), renewable energy sources
(212.344 Gg/year) and enhancement of energy efficien-
cy (165.431 Gg/year). The co-financing of projects by the
EcoFund has in 2000-2004 led to a reduction of emis-
sions of carbon dioxide and methane in the municipal-ho-
usehold sector in the following fields:

co, CH,
[Gg/year] [Gg/year]
Modernisation of heating systems ~ 235.110 -
Fuel conversion 1690.276 -
Utilisation of heat from waste 274298 3.133
Renewable energy sources 379.695 -
Total 2579.379  3.133

In general, support provided by these institutions has led to
an annual CO, emission reduction amounting to 3,714.761 Gg
and CH, emission reduction reaching 3.313 Gg. The Global Envi-
ronment Facility (GEF) has provided financial resources for the
following projects:

1. In1995-2004 - a project on the conversion of coal to gas
(Coal-to-Gas Project). The project has led to the reduction
of CO, emissions by almost 65% in the course of conver-
sion of small coal-fired boilers to gas boilers, and to the
reduction of CO, emissions by 28% as a result of energy
efficiency growth in the new residential buildings.

2. In 2000-2004 — the Zakopane/Podhale Geothermal Di-
strict Heating and Environment Project. The project was
co-financed by: the NFOSiGW, EcoFund, USAID, EU, Den-
mark, local sources and commercial banks. In 1995-2004
a CO, emission reduction by 2,700 Gg was obtained in
the course of project implementation. Also emissions of
other air pollutants declined and an improvement of air
quality was achieved by replacing local coal- and coke-
fired boilers in seven towns: Zakopane, Nowy Targ, Ko-
Scielisko, Szaflary, Bafiska Nizna, Biaty Dunajec and Po-
ronin. The new heating system embraced the following
elements: 5 geothermal wells, installation of a new geo-
thermal district heating plant with a capacity of 60—70
MW, installation of two new gas-fired peaking heating
plants (42 MW in Zakopane and 12 MW in Nowy Targ)
and developing almost 100 km of district heating network,
including transmission and distribution heating network
and end-user connections.

3. A project named Rural Environmental Project realized in
2000-2004 has been co-financed by the World Bank, the
Nordic Environmental Finance Corporation, Phare, NFOSiGW
and contributions of the beneficiaries and of the self-go-
vernments. The projects’s objective was to build facilities
for storing animal manure in almost 1,000 private farms.
The project covered app. 24 thousand animals and app. 29
thousand ha of agricultural land. Its implementation resul-
ted in a reduction of emissions of nitrogen compounds by
17 kg N/ha. It is expected that as time goes on this effect
will improve to 28 kg N/ha, which would make an annual
reduction of nitrogen emissions into the environment of
almost 800 Mg per year.

4. The Krakéw Energy Efficiency Project has been implemen-
ted since 2004 and its accomplishment is expected in
2007. The project is co-financed by the International Bank
for Reconstruction and Development (IBRD). The project’s
aim is to improve the energy efficiency of the heating sys-
tems of Matopolskie Voivodship within the region of Cra-
cow and to remove barriers in transactions in the market
economy, as well as to raise awareness regarding energy
efficiency in buildings. Replacement of coal-fired boilers
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with boilers fired by low-sulphur heating oil or low NO,
emission oil/gas-fired burners will reduce CO, emissions,
and Polish emission standards for SO, and NO, will be met.

. Integrated Approach to Wood Waste Combustion for Heat

Production. This project has been launched in 2001 and
should be finalised by September 2006. The project’s ob-
jective is to strengthen the development of the energy
market based on wood-like waste (biomass) as a substi-
tute for fossil fuels by establishing an inter-communal part-
nership public and private company on the territories of the

Jordandw and Bystra-Sidzina communes. The specific pro-

ject’s goals include:

— increased use of wood waste as fuel for heating homes
in Poland,

— the development of local wood waste purchasing (tra-
de) and management markets for heat production on
commercial terms,

— integration of investments related to boiler replacement
with activities of energy consumers targeted at redu-
cing heat consumption,

— anincrease of public approval for utilising wood waste
as a modern, economically feasible and widely acces-
sible type of fuel,

— anincrease of economic competitiveness of converting
coal to biomass in relation to coal-to-gas, to -oil or to
-electricity conversion.

Gdarnisk Cycling Infrastructure Project — its duration has been

planned for 2001-2005. The project’s objectives were:

— to reduce CO, emissions from road traffic in total by
250 Gg within 10 years starting from the fifth year after
accomplishing the investment,

— proportionate reduction of toxic emissions from traffic,

— toincrease the share of bicycle trips to the level
of 5—10% of all trips in Gdansk,

— to improve road traffic safety,

— toincrease the mobility of all groups of inhabitants; to
create a pattern for a model infrastructure investment
linked with an information campaign to be utilized in other
towns and countries.

The Polish Energy Efficiency Motors Programme (PEMP)
will be realised in 2004—-2009. The project is co-financed
by several domestic institutions. The aim of the project is
to achieve an increase in the sales of power efficient mo-
tors to the level of 30% of the total motors” market by 2010
and to obtain energy savings of 55.7 GWh in 2006, and
231.6 GWhin 2010 by optimising electric motors and dri-
ves; as well as a reduction of the national greenhouse gas
emissions by 885 Gg CO, by 2006 (accumulating during
the project life-time) and by 3,700 Gg CO, by 2010, inclu-
ding the medium-term impact (accumulating during the in-
vestment life-time). According to the estimates, the coun-

trywide use of energy efficient drives would decrease the
expenditures of enterprises for electricity by as much as
240 million USD annually.

Small (GEF) projects:

— 3 projects in the scope of biofuel production at a total of
27,742 USD including two installations for producing
rape oil with a capacity of 400 litres of oil and an agri-
refinery,

— 15 projects related to the conversion of fuels from coal
to biomass in 63 boiler plants amounting to a cost of
43,601 USD with a total capacity of almost 2,800 kW,

— growing a pilot plantation of 20 ha of basket willow
(Salix viminalis),

— b projects related to the conversion of coal heating to
solar collectors amounting to a sum of 135,653 USD
with app. 150 m? of collectors installed as an out-come,

— 1 project on the promotion of renewable energy sources
among school children amounting to 11,370 USD (two
boilers with a total capacity of 800 kW),

and

— 7 projects related to the development of almost 700 km of
bicycle routes and trails at a total cost of 232,251 USD.

4.4. Energy sector

The energy sector secures all manufacturing activities and

is the major indicator of the country’s economic development.
The following mineral resources create the basis for the Polish
energy sector:

hard coal — its extraction has been declining over the last
years due to the liquidation of the old and economically
unprofitable mines, and the use of energy saving technolo-
gies and machinery at energy users. Hard coal is found in
the Gdrnoslaskie (Upper Silesian), Dolno$laskie (Lower
Silesian) and Lubelskie Coal Districts,

brown coal (lignite) — extracted in open pits (the Konin-
skie, Turoszowskie and Betchatowskie Coal Districts),
crude oil — its extraction in Poland is scarce, Poland im-
ports oil from the Russian Federation, the Arab countries
and from the North Sea countries,

natural gas — the domestic extraction satisfies 40% of the
Poland’s gas demand, the remaining quantity is imported
from the Russian Federation and Ukraine,

other energy sources, clean hydropower, geothermal ener-
gy, wind power — increasing share from year to year.

Renewable energy

Biomass (especially wood and wood waste) and hydro

energy, and to a much smaller extent also wind energy and
geothermal and solar energy are among the most commonly
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currently used sources of renewable energy in Poland, which
provide around 5% of the primary energy total. A decrease inthe
extraction of coal and an increase of its prices, beside promo-
tion connected with the implementation of innovation technolo-
gy, environmental protection and sustainable development si-
gnificantly contribute to the increase of the primary energy use.

Solid biomass, mainly fuel wood and wood waste is used
mainly in low and medium capacity boilers in app. 110 tho-
usand households, especially in rural areas (the total capaci-
ty of these boilers is app. 5,500 MW,, ), as well as in app.
150 installations in local municipal heating plants (a total of
app. 600 MW,, ), and in several co-incineration installations
for biomass and fine coal in autoproducing CHP plants (a to-
tal of app. 330 MW, )'®). Straw is used for energy purposes
in app. 30 local heating installations (with a total capacity of
app. 50 MW,, ). Itis also estimated that app. 150 straw-fired
boilers (with a total capacity of app. 45 MW, ) are installed
in small and medium agricultural farms.

The use of biogas is developing in Poland, mainly landfill
gas and gas from wastewater treatment plants for the pro-
duction of electric power or combined heat and power pro-
duction. The total capacity of the 28 existing installations
using landfill gas is 9 MW, of electric power and 5 MW,y of
thermal power, whilst app. 30 installations using gas from
wastewater treatment plants amount to a total of 14.5 MW,
and 24.5 MW, respectively. However, 20 agricultural bio-
gas plants that were built in the 1980s are currently out of
operation. The biogas production level in Poland is estimated
at app. 62 ktoe'® (in 2002) and is similar to the production
level in Denmark. However, the biogas production scale in
Poland per 1000 inhabitants is much smaller than in Den-
mark, and also smaller than the average of the old European
Union Member States (EU-15) and reaches 1.6 toe (13 toe in
Denmark, 7.4 toe on average in the EU-15).

Bioethanol and fatty acid methyl esters are the main bio-
components that are produced and used in fuels in Poland.
According to data for 2004 the production capacity of the
Polish biorefineries for these biocomponents was around 80
million litres of bioethanol and 120 thousand tonnes of es-
ters annually. The share of petrol with 5% of bioethanol ad-
ded, in the total amount of petrol produced by the largest Po-
lish refineries in 2005 ranged from 35% to 60%. This kind of
petrol is to be one of the major types of petrol produced by
these refineries in future. The second half of 2006 should
see an introduction into the common use of the Diesel oil
with up to 5% of additive of the methyl esters, and of a biofu-
el — Diesel oil with 20% of ester additives.

Wind energy is used in Poland by public wind plants con-
nected to the power grid network, and various small power
plants operating for their own purposes of individual farms
and households. In 2004 the total installed capacity of wind
plants amounted to 65 MW, and electricity production total-
led 142 GWh. The largest existing wind farms are situated
at the Baltic Sea coast — in Zagorze near Wolin (30 MW )
and in Cisowo near Dartowo (18 MW ). The interest in wind
power is increasing. Construction of further wind farms is
planned at the coast of the Baltic Sea, at sea (near Stupsk),
as well as in other regions of Poland, particularly in the north
and north-east and south-east. It has been estimated that in-
vestments under construction will potentially account for a
total capacity exceeding 1,000 MW,

Hydro energy is used in Poland for electricity generation.
The total capacity of operating hydropower plants is almost
870 MW,. The majority of this capacity originates from aro-
und a dozen of large power plants. The installed capacity of
over 600 small power plants of below 5 MW, amounts to
around 178 MW, It has been estimated that app. 650 exi-
sting dams (after their appropriate modernisation,) and app.
400 that are planned could be potentially used for putting
into operation small hydro plants. The total capacity of these
power plants could be close to 200 MW ...

Geothermal energy, whose share in the structure of pri-
mary energy use has been estimated at 0.06%, is mainly used
in central heating systems and for water heating in the ho-
using sector and in public buildings, and also in balneology,
fish breeding and in greenhouse and drying room heating sys-
tems. The existing geothermal plants with the total capacity
of app. 34 MW, generate heat mainly for housing purposes.
The level of geothermal energy used in balneology, fish bre-
eding and in greenhouse and drying room-heating systems
is estimated at 20 MW,,. An increase in the utilization of
heat pumps has also been observed in Poland since several
years. Instead of using heat from water with elevated tem-
peratures, the energy it is used from the ground and shallow
groundwaters. There are almost 1,000 installations of this
kind with the total capacity of app. 12 MW,,. Geothermal
plants are located in Banska Nizna (Podhale), Pyrzyce, Msz-
czondw, Uniejow, Stomniki and Stargard Szczecinski.

The level of solar energy use in Poland is insignificant. It
is assumed that app. 60 solar air energy-collecting systems
with the surface of almost 6,000 m? are used for drying agri-
cultural crops. There are also a few thousand water heating
solar systems for heating in-door air and providing hot water,
mainly for the housing sector (in single and multi-dwelling

18) Installations for biomass and fine coal co-incineration in autoproducing CHP plants (330 MW in total) include 3 installations in pulp and paper industry
and in furniture manufacturing — data from a raport of the Energy Market Agency entitled Long-term prognosis for the development of fuel and energy

management until 2025.
19) 1 ktoe = 1 kilotonne of oil equivalent.
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buildings), summer houses and for sport, leisure and tourist
facilities (their total surface is estimated at app. 33,000 m2).
The overall surface of solar energy collectors that are instal-
led in Poland amounts to app. 39,000 m?, which gives aro-
und 1 m? per 1,000 inhabitants (the EU average is 34 m?).

4.4.1. Policy

The Energy Policy of Poland until 202529, which was ad-
opted by the Council of Ministers on 4 January 2005, is a prin-
ciple document formulating the basis for energy management
in Poland. It lays down measures to ensure energy security,
competitiveness of the economy and its energy efficiency as
well as environment protection.

The Polish energy policy is based on the following princi-
ples:

— harmonious energy management under social market eco-
nomy,

— fullintegration of the Polish energy sector with the Europe-
an and global energy sectors,

— market competitiveness and support for renewable energy
sources.

This Policy creates priorities and lays down measures, such
as: monitoring of the level of energy security, reduction of ener-
gy costs and improvement of energy efficiency, as well as
strengthening the role of self-governmental level administra-
tion towards energy enterprises.

4.4.2. Measures

Legislative, financial and organizational measures:

— Promotion of renewable energy sources. Introduction
of financial mechanisms supporting energy production
from renewable sources — the share of energy produced
from renewable sources in the total energy production is
systematically rising and in 2004 it accounted for 5.49%.
Promotion of renewable energy sources includes:

— introduction of financial mechanisms in 2002 suppor-
ting energy production from renewable sources in the
form of exemptions from excise tax on the sales of elec-
tricity from RES,

— introduction of a supporting mechanism, under the Ener-
gy Law, in the form of an obligation, imposed on energy
enterprises involved in energy selling to the end-users,
to obtain a specified number of certificates of origin for
electricity produced from RES and to submit them to the
President of the Energy Regulatory Office for cancella-
tion or to pay a substitute fee, as well as to enable the

20 M.P. of 2005 No. 42, item 562.
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marketing of property rights from these certificates. This
mechanism is supplemented by an obligation for ener-
gy enterprises, acting as officially authorised sellers, to
purchase all electricity generated from renewable sour-
ces within the territorial activity of the authorized seller,
as well as by a system of fines imposed on energy enter-
prises for incompliance with the aforementioned duty.

Financial resources obtained from the substitute fees and

from fines feed the budget of the National Fund for Envi-

ronmental Protection and Water Management and are
exclusively intended for providing financial support for
investments connected with renewable energy sources.

An additional support is an exemption from excise tax on

the sales of electricity from renewable energy sources

(RES). In 2004 the level of CO, emissions that was avo-

ided due to the substitution of conventional power plants

with renewable energy sources totalled 2,893 Gg,

— issuance of certificates of origin for electricity produ-
ced from renewable energy sources,

— Anincrease in the production and use of renewable ener-
gy in 2002—-2004 results from the following measures
that have been taken:

— introduction of an obligation to purchase energy from
renewable sources, which caused anincrease of ener-
gy purchased from these sources by 318,622 MWh
in 2004 in relation to the level of 2001. The duty to
purchase such energy allows for avoiding 288.353 Gg
of CO, emissions per year,

— introduction of financial mechanisms in 2002 sup-
porting energy production from renewable sources in
the form of exemptions from excise tax on the sales
of electricity from RES,

— granting certificates of origin for electricity produced
from these energy sources. This mechanism is
strengthened by a system of fines imposed on ener-
gy enterprises forincompliance with the duty to ob-
tain a specified number of certificates. Moreover, it
is possible to decrease by 50% the costs related to
the connection to the network of renewable electric
power sources and to take advantage of other disco-
unts for producing this type of energy.

— Promotion of combined heat and power production —
as shown in Table 31, the level of combined heat and po-
wer production and process efficiency are systematical-
ly increasing. As a result, the average CO, emission in
2000-2004 has decreased by 33,534.158 Gg per year.
At the same time the process of fuel conversion to more
environmentally sound fuels, including those reducing gre-
enhouse gas emissions, is underway in power plants and
in combined heat and power plants,
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Table 31. Combined heat and power production, and transforma-

Table 32. Transformation efficiency in the public energy sector in

tion efficiency in 2000-2004 2001-2004
Specification 2000 2001 2002 2003 2004 Year Efficiency [%]
Fuel energy iput | y5og0p | 1507571 | 1514717 | 1605269 | 1600696 2000 45.29
1]
Electricity 2001 45.90
production [GWh] 141032 | 141340 | 140159 | 148214 | 150326 ;882 jgg;
Combined heat .
production [TJ] 196780 | 209276 | 205570 | 225409 | 219274 2004 46.64
Efficiency [%] 46.10 47.01 46.88 47.28 4751
Source: GUS.

Source: IEA STATISTICS — Electricity Information 2005 & 2006.

— Introduction of the requirements concerning energy ef-

— Introduction of “green certificates”, certificates of ori-

gin for electric power produced from renewable ener-
gy sources — these certificates have been introduced un-
der the Act on Energy Law,

Introduction of a system of incentives for enterprises
to undertake investments leading to energy saving —
the system of incentives includes:

— preferential credits granted by a system of Funds for
Environmental Protection and \Water Management for
modernising energy production sources and for thermo-
modernisation activities,

— donations provided by the EcoFund foundation for mo-
dernising energy production and for renewable energy
sources,

— donations from the European funds within the framework
of the Integrated Operational Programme for Regional
Development, launched in 2004,

Introduction of a system of incentives for the public
sector to undertake investments leading to rational
energy consumption — the system of incentives includes
the aforementioned credits and donations, as well as do-
nations of the Global Environment Facility and mechanisms
of the Act on supporting thermo-modernisation activities
in public buildings (Table 30),

Modernisation of existing energy production techno-
logies and enhancement of energy transformation effi-
ciency — modernisation of technology has been carried out
in more than a dozen public energy plants and CHP plants,
by, inter alia, putting into operation of fluidised boilers, by
introducing biomass co-incineration and adjusting techno-
logy to combined energy production. Changes of the ave-
rage transformation efficiency in the public energy sector
in 2001-2004 (Table 32) caused a reduction of CO, emis-

ficiency of new water heating boilers fired with liquid
and gaseous fuels?),

Introduction of key requirements regarding energy ef-
ficiency for cooling equipment (appliances)??,

Energy efficiency labels — since 2001 an obligation has
been introduced of the labelling of household appliances,
however no market survey has been carried out to enable a
quantitative assessment of the effects of this activity. Frag-
mentary studies prove that e.g. in the case of use of ener-
gy-saving refrigerators CO, emission may decline by al-
most 77 Gg/year, and in the case of fluorescent lamps by
nearly 1.6 Gg/year,

Improvement of the efficiency of electrical household
appliances — measures leading to the improvement of ef-
ficiency of such equipment are subject to the GEF project
on Polish Energy Efficiency Motors Programme (described
in Chapter 4.3),

The use of methane from mines for heat generation —
measures connected with de-methanising are taken in hard
coal mines and their aim is to utilise this gas for industrial
purposes. The level of methane in-take from mines in the
given period of time is shown in Table 33. This measure
enabled to obtain a total reduction of CO, emissions by al-
most 367.366 Gg.

Table 33. Recovery of high-methane natural gas from hard coal mines

sions by almost 2,536.968 Gg/year.

Amount of methane captured

Year

[million m?3)] [TJ]
2000 226 7431
2001 330 10890
2002 297 9902
2003 344 11287
2004 368 12092

Source: GUS.

21) Act of 30 August 2002 on compliance assessment (Dz.U. of 2004 No. 204, item 2087, as amended) implementing Council Directive 92/42/EEC
of 21 May 1992 on efficiency requirements for new hot-water boilers fired with liquid or gaseous fuels (0J L 167 of 22.06.1992, p. 17).

22) Act of 30 August 2002 on compliance assessment (Dz.U. of 2004 No. 204, item 2087, as amended) implementing Directive 96/57/EC of the European
Parliament and of the Council of 3 September 1996 on energy efficiency requirements for household electric refrigerators, freezers and combinations
thereof (0J L 236, 18.09.1996, p. 36; Polish special edition Chapter 12, vol. 1, p. 305).
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— Exemption from an excise tax on electricity produc-
tion based on methane from hard coal mines — an
exemption from an excise tax on electricity production from
methane released and captured during in-depth mining
works is used.

4.5. Industry

Hard coal mining

A reduction of the production capacity as well as a decli-
ning impact of mines on the environment is observed in the
mining sector. Employment reduction in the mining industry
was compensated by special funds of the so-called Mining
Social Package.

Chemical industry

This industry sector demonstrates constant and slow incre-
ase of production and sales. In effect of restructuring measures
the property structure of the chemical industry has changed,
especially in large enterprises — small and medium-size plants
almost entirely belong to the private sector. Production techno-
logies have undergone intensive modernisation. Direct foreign
investments play a significant role in modernizing and restruc-
turing the chemical industry. Chemical industry is highly capital
consuming and strongly dependent on the sources of the reso-
urces. Its typical feature is also a very high production of semi-
products, which are later processes by other industry sectors.
The chemical industry is composed of the following branches:
1. Great chemical synthesis (WSCH), which includes:
— petroleum industry —based on crude oil processing,
— production of mineral fertilisers,
— soda industry — based on rock salt and limestone,

2. Low-tonnage chemistry —production of pharmaceuticals,
cosmetics and auxiliary products,

3. Chemical processing — manufacturing of end-products ba-
sed on high-tonnage products, which includes:

rubber industry,

plastics industry,

paint and vanish industry,

distribution and trade of chemical agents.

Cement industry

The cement industry in Poland encompasses around a do-
zen of plants producing cement. High season-dependence is a

characteristic feature of the domestic cement market, which
derives from the climatic conditions in Poland. In the course of
privatization the unit heat consumption for burning clinker has
decreased by 22% compared with the level achieved in the
early 1990s. Thus, the amount of off-gases emitted to the at-
mosphere per unit product also declined. Introduction of mo-
dern management methods and process control, production
concentration and assigning high priority to economic effecti-
veness and environmental protection currently allows to clas-
sify the cement industry as the leading industries in Europe —
technically and organizationally.

All these measures have led to the minimisation of ce-
ment industry’s impact on the environment in our country. As
compared with the late 1980s carbon dioxide emissions drop-
ped by over 25%. The cement industry in its activity uses lar-
ge amounts of waste as secondary resources for the produc-
tion of clinker and cement additives (substitution of non-rene-
wable fuels by waste). Alternative fuels are also used in this
industry, saving natural fuel resources.

Iron and steel industry

Iron and steel metallurgy is a basis for supplying mate-
rials for the general construction, road, water, energy and mu-
nicipal industries — it provides basic materials for the electro-
machinery, ship-building, machinery, transport, metal and
extraction industries.

Refrigeration sector

Measures taken in the refrigeration industry are targeted
at replacing gases used in cooling equipment that are subject
to commitments of the Montreal Protocol as well as at redu-
cing energy consumption in production processes. The refri-
geration sector is preparing to introduce Regulation of the
European Parliament and of the Council on certain fluorinated
greenhouse gases, whose aim is to reduce the emission of
certain greenhouse gases containing fluorine?? by introducing
monitoring of leakage from equipment and restrictions of use
for products and equipment containing these gases (regula-
tion also includes placing on the market prohibitions of the
products and equipment containing F-gases listed in Annex Il).
In Poland HFCs are used in the cooling sector and in air con-
ditioning, both as single substances (mainly HFC-134a) and
also as mixture components (HFC — 134a, HFC — 143a and
HFC — 125). Currently, PFCs are not used in Poland in the
refrigeration sector.

23) Fluorinated greenhouse gases (the so-called F-gases) means hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SFg). In
the majority of cases they are applied as substitutes for the commonly used so far substances that deplete the ozone layer (0DS), chlorofluorocar-
bons (CFCs) and hydrochlorofluorocarbons (HCFCs), which apart from having adverse effect on the ozone layer, also belong to greenhouse gases.
Regulation (EC) No. 842/2006 of the European Parliament and of the Council of 17 May 2006 on certain fluorinated greenhouse gases (0J L 161 of

14.6.2006, pp. 1-11).
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4.5.1. Policy

Inindustry priority has been given to restructuring of the
following sectors: hard coal, zinc and lead mining, iron and
steel metallurgy, sulphur mining and processing as well as
cement and chemical industry. Furthermore, among other prio-
rities addressed to the entire industry there are: privatization
and restructuring of economic entities and overall industrial
sectors, as well as consolidation of entities to strengthen the-
ir economic force, research and development activity, innova-
tion growth and implementation of provisions pursuant to the
updated Lisbon Strategy, inflow of direct foreign investments,
public assistance and its proper assignment and elimination
of barriers in business sector development.

4.5.2. Measures

Legislative and organisational measures:

— Improvement of technical standards for equipment and
facilities — such measures result in an improvement of the
energy effectiveness of industrial production?? (e.g., in the
iron and steel industry it results from the modernisation of
natural gas-fired tunnel furnaces),

— Implementation of best available techniques - integra-
ted permits are granted to installations and plants imple-
menting BAT/BEP?). The use of best available techniques
in the iron and steel industry was based on replacing open-
hearth furnaces with electric converters, optimisation of
the heating capacity of heaters, conversion from blast-fur-
nace gas and coke-oven gas to natural gas, and moderni-
sation of the process of steel smelting. In effect CO, emis-
sions decreased by about 240 Gg,

— Reduction of methane emissions from production pro-
cesses and fuel distribution — for this purpose certain
regulations on hermetic air-tight sealing of fuel distribu-
tion have been enacted?),

— Development of a set of measures supporting the acti-
vity of small and medium enterprises, mainly in the field
of introducing innovation and capacity improvement —
mechanisms supporting the activity used, inter alia, with
regard to small and medium enterprises. In 2001-2003
the programme for the development of innovation covered
18.3% of small and 37.1% of medium enterprises. In the

majority of cases it applied to manufacturing enterprises
in the field of technical equipment and devices, as well as
construction,

Promotion of environmentally sound and effective prac-
tices and technologies in industrial activity. Supporting
the development of environmentally friendly and tech-
nically profitable (feasible) methods for reducing gre-
enhouse gas emissions — to promote environmentally frien-
dly technologies a series of folders, which disseminate in-
formation on best available techniques for different produc-
tion areas (for instance, guidebooks for brickyards and tita-
nium white and soda production plants) have been published,

Setting of priorities for research and development tar-
geted at sophisticated ecological and material- and
energy-saving production technologies and provision
of their financing — many research and development (R&D)
projects have been carried out, including a project entitled
Approximation of the working conditions in Poland to the
standards of the European Union. Furthermore, the follo-
wing R&D projects have been prepared or undertaken:

— Improvement of innovation development systems in pro-
duction and maintenance processes in 2004-2008,

— Safety of exploitation of the technical infrastructure thre-
atened by corrosion effects,

— The state energy policy and energy security, and the
management of natural and energy resources taking ac-
count of the European Union standards and of environ-
mental requirements,

Technological modernisation in industrial plants, reduc-
tion of CO, emissions in iron and steel industry — tech-
nological modernisation in the mineral industry has led to a
decrease in CO, emissions from 10,573 Gg in 2001 to 7,588
Ggin 2004 as a result of energy efficiency improvement in
the production of clinker from 3,732 kJ/kg to 3,692 kJ/kg
for the dry method and from 5,795 kJ/kg to 5,432 kJ/kg
for the wet method, while maintaining the same produc-
tion level. In metallurgy measures aimed at energy recove-
ry from waste have led to a reduction of CO, emissions by
almost 450 Mg/year. These measures were based on fuel
conversion from coal to gas in boilers; the reduction of
electricity unit consumption in the production of ferrosili-
con; modernisation of heating furnaces and furnaces for
thermal processing; construction of installations using

24) Implemented Council Directive 92/42/EEC of 21 May 1992 on efficiency requirements for new hot-water boilers fired with liquid or gaseous fuels (0J
L 167 of 22.06.1992, p. 17) and Directive 96/57/EC of the European Parliament and of the Council of 3 September 1996 on energy efficiency
requirements for household electric refrigerators, freezers and combinations thereof (0J L 236, 18.09.1996, p. 36).

) The need to obtain such permits results from the Act on Environmental Protection Law, which implements Council Directive 96/61/EC of 24
September 1996 concerning integrated pollution prevention and control (0J L 257 of 10.10.1996, p. 26, as amended; 0J EU Polish special edition,

Chapter 15, vol. 3, p. 80).

26) Regulation of the Minister of Economy of 21 November 2005 on technical conditions that have to be met by liquid fuel bases and stations, long-range
transmission pipelines used for transporting crude oil and petroleum products, and their location (Dz.U. No. 243, item 2063).
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waste heat from rotary sinter coolers on sinter belt, pur-
chasing and building of energy-saving ignition furnaces
in sinter plants and building of installations for converter
gas recovery.

4.6. Transport

The following are the most significant features of
transport:

— increased general mobility of the inhabitants of Poland, fast
development of individual transportation means and a drop-
ping share of public passenger transport as well as rapid
increase of passenger air transport,

— insufficient development and quality of transport infrastruc-
ture, which does not allow the infrastructure to keep up
with the trends in place regarding the scale and ways of
transportation (especially in road and air transport). It also
does not keep up with the needs connected with the ne-
cessity to influence such trends, which are regarded as
negative in order to limit their range and dynamics (overlo-
aded road transport, especially on major national roads and
in urban areas; lack of adaptation to the traffic loads and
bad condition of road surface; bad technical quality of a
significant part of the collective transportation fleet and of
railway and tramway tracks; lack of sufficient fitting with
sophisticated systems of traffic control).

4.6.1. Policy

The State Transport Policy for 2006—-2025 (alike the pre-
vious policy) sets out its major goal to fulfill the rational expec-
tations of the public to modernise the basic transportation sys-
tem and ensure high quality transport services, taking due ac-
count of, inter alia, the need to reduce the negative impact of
transport on the environment and the living conditions. This
requires parallel action in three directions:

— to optimize traffic and transportation growth rate,

— to have influence on the way passengers or goods are
transported to use to a maximum extent those means of
transport that are least harmful to the environment,

— touse technical and organisational solutions that reduce
unfavourable environmental impacts.

The policy directions that are followed include, in particu-
lar, the improvement of the state of all category public roads
and development of a network of motorways and express ro-
ads, modernisation of railways and improvement of the state

of the railway infrastructure; safety improvement in transport;
improvement of the quality of public transport in towns, the
development of aviation service market and improvement in
the operation of the inland water transport. The greenhouse
gas reduction reserves in the transportation sector are to be
found in the improvement of the organisation of passenger and
freight shipment, and with associated infrastructure underta-
kings, as well as in the use of biofuels.

Preparations are underway to implement Directive of the
Council and of the European Parliament on emissions from air
conditioning systems in motor vehicles, whose aim is to redu-
ce emissions of fluorinated gases (F-gases)?’.

4.6.2. Measures

Legislative and financial measures:

— Promotion and use of bhiofuels —on 2 October 2003 the
Parliament adopted an Act on biocomponents used in liqu-
id fuels and liquid biofuelsZ8). Currently, work on the amend-
ment of the act on biofuels is under-way; a system of ta-
xes for fuels has been introduced, which promotes alterna-
tive fuels, an additional instrument has been used in the
form of fees for making use of the environment, which are
generally imposed for utilising motor fuels produced from
non-renewable resources; excise duty levels for LPG?9)
that have been introduced are much lower than the ones
for petrol or Diesel oil, which makes this type of fuel pri-
vileged. This has also caused greater interest of users in
fitting their cars with LPG installations, which led to the
development of service facilities and a distribution network
for this fuel,

— Introduction of a road tax — work is underway to introdu-
ce charges for using road infrastructure, dependant on the
distance driven and the ecological category of a vehicle,

— Energy efficiency changes in road transport — differen-
tiated fee rates for driving on domestic roads have been
introduced depending on the level of exhaust gas emis-
sions from vehicles,

— Promotion of “environmentally clean” motor vehicles
—a system of fees for making use of the environment has
been established, which distinguishes vehicles with lower
emissions of pollutants or with lower fuel consumption.
Moreover, an information system on fuel consumption and
CO, emissions in the marketing of new passenger cars
has been introduced. Additionally, control of exhaust gas
emissions as an obligatory element of the vehicle techni-
cal control plays animportant role in this area.

1) Directive 2006/40/EC of the European Parliament and of the Council of 17 May 2006 relating to emissions from air-conditioning systems in motor
vehicles and amending Council Directive 70/156/EEC (OJ L 161 of 14.6.2006, pp. 12-18).

28) Dz.U. of 2003 No. 199, item 1934, as amended.
29) Liquid Petroleum Gas.
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Technical measures:

— Construction of motorways, by-pass roads and

express roads — in 2000-2004 the implementation of
the programme for building motorways and modernising
the road network has been intensified and this resulted in
the building of almost; 297 km of motorways, 38 km of
express roads, and 38 by-pass roads, which improved
road traffic flowability and reduced energy losses resul-
ting from congestion,

Improvement of vehicle energy effectiveness, inclu-
ding measures connected with vehicle construction
— as a result of technological progress declared by the
producers of passenger cars and decisions of car buyers
the consumption of fuels dropped markedly and thus CO,
emissions decreased. For instance, a unit emission of CO,
from passenger cars decreased from the level of 165 g/km
in 2001 to 154 g/km in 2004. Introduction of noise limi-
tations at airports in air transport is connected with the
use of aircrafts with engines with technologically lowest
possible fuel consumption,

Technical measures connected with vehicle construc-
tion — there is an on-going progress in the improvement
of fuel consumption efficiency in new passenger cars,
trucks, buses, rail vehicles and aircrafts put into service
in Poland,

Introduction of restrictions in speed rates in towns —
a legislative obligation has been introduced on speed
limits in urban built-up areas during daytime up to 50 km/h
(and up to 60 km/h during the hours between 23.00 and
5.00)%),

Legislative and administrative measures:

Improvement of the infrastructure for cyclists and
pedestrians — activities that were undertaken focu-
sed on promoting bicycles as a means of transport and
on building bicycle routes. Promotion of bicycle trans-
port is favoured by the setting or building of bicycle
paths and pedestrian pathways for the every-day local
and tourist transport, both in the urbanised areas and
beyond them. In 2003 the total area of pavements and
bicycle routes in Poland for roads within the admini-
strative limits of towns amounted to 79,910 thousand
mZ, and for roads outside the administrative limits of
towns 16,399 thousand mZ. Actions of non-govern-
mental organisations promoting bicycle use as a me-
ans of transport, as well as attractive bicycle prices,
which encourage their purchasing and use play a si-
gnificant role in the popularisation of bicycles. Further-

more, the idea of multimodal transport (bicycle and
collective means of transport) is being implemented
by creating bicycle parking places close to places
where modes of transport are changed and by provi-
ding possibilities for transporting bicycles by collecti-
ve transportation means,

Promotion of public transport — the structural chan-
ges that have been introduced in the Polish State Rail-
ways Joint Stock Company (PKP S.A.) should facilita-
te involvement of railway operators in providing servi-
ces for collective transport at local and regional levels.
Support is also provided for investment undertakings
for the development of collective transportation servi-
ces in towns, such as the co-financing with the state
budget resources the building of an underground train
in Warsaw,

Programme for the development of combined trans-
port—in 2001-2004 there has been an increase in the
share of intermodal railway transportations in the total
transportation from 1.2% in 2001 to 1.6% in 2004,

Improvement of the quality of water transport — in-
land navigation ship-owners may apply for financial re-
sources for undertakings to promote inland water trans-
port as the most ecological branch of transport, and in
particular for activities aimed at environmental protec-
tion (repairs, replacement of old engines with new ones
that meet environmental requirements),

Measures to reduce greenhouse gas emissions from
air transport — the aviation space has been divided into
two types: A and G, which will enable flights from point to
point following the shortest route. The expected fuel-sa-
ving effect has been estimated at 6—8%. Implementation
of the newest air navigation devices allows to reduce the
waiting time of planes to land, and thus to reduce energy
consumption.

Educational measure:

Information and educational activity related to the
need for behavioural changes - this activity resolved
itself into information and educational activities related
to economic driving, which is in favour of a significant
reduction in fuel consumption and exhaust gas emis-
sions (the so called “eco-driving”) — many projects have
been accomplished and standards and requirements of
the European Aviation Safety Agency (EASA) have been
incorporated into the operational procedures at airports
and by aviation transporters (carriers) which contribu-
ted to more environmentally sound behaviour.

30) Act of 20 June 1997 — Road Traffic Law (Dz. U. of 2005 No. 108, item 908, as amended).
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4.7. Construction and housing

4.7.1. Policy

The housing policy is decentralised and subordinated to
the decisions of the local self-governments®!). The develop-
ment of the housing sector for the poorest social groups is
financially supported by self-governments (gminas), which
also provide financial aid for the poor. Also the housing co-
operatives take advantage of the country’s assistance in pay-
ing back housing credits.

4.7.2. Measures

Legislative and organisational measures:

— Introduction of energy standards in the construction
sector —the technical and construction requirements on ef-
fective and rational energy use in buildings have been exten-
ded by: thermal protection and heating, ventilation and air-
conditioning installations, and hot water supply systems.
Work on the energy performance of buildings is underway,

— The process of thermo-modernisation of buildings —
more stringent requirements were put into effect regarding
buildings intended for thermo-modernisation with the use
of budgetary sources in the form of heating efficiency im-
provement bonuses. A new energy standard has been elabo-
rated for buildings by introducing a new regulation®?. In the
case of existing buildings the energy demand drops by 50%
on average after thermo-modernisation. For example, mo-
dernisation of public buildings caused a CO,, emission re-
duction by 70.772 Gg in 2004 in relation to the level in 2001,

— Raising awareness of the users and owners of buil-
dings in energy saving — an educational and information
programme has been implemented, which is addressed to
investors of new buildings, as well as managers and
owners of the existing buildings. Its role is to motivate to
improve the technical standard of construction resources
(building stock), including the energy standard. Furthermo-
re, a number of publications have been prepared and disse-
minated to promote energy-saving activities, such as: Ener-
gy-saving house, Thermo-modernisation of buildings.

4.8. Agriculture

4.8.1. Policy

The basis for agricultural management is provided in the
Strategy for the development of rural areas and agriculture for

2007-2013 (with elements of prognosis until 2020). The Strate-
gy's aimis to improve the living and working conditions of inha-
bitants of rural areas through economic growth taking account
of environmental requirements. This goal is to be achieved by
implementing the following priorities, such as: improvement of
the competitiveness in agriculture and forestry, rationalisation
of land management and improvement of the quality of living
in rural areas. Priorities of the agricultural policy for the ne-
arest years include, inter alia: influence on the development of
multifunctional agriculture through financial and legal instru-
ments and maintenance of competitiveness of farms and of
the entire European agriculture on the world market and main-
tenance of spatial agricultural management, including the pro-
blem areas. In the development of rural areas the most impor-
tant targets are: sustainable development of agriculture and
rural areas (the key issue is to engage resources and sources
of wealth), economic stability of rural areas developed on the
basis of work in agriculture and beyond, as well as social ap-
proval for transformation and environmental integration.

4.8.2. Measures

Legislative and organizational measures:

— Rational use of fertilisers, including nitrogenous fertili-
sers — in 2000 in the course of measures taken by the
Minister of Agriculture and Rural Development the doses
of natural fertilisers have been limited to 170 kg N/ha-year
in terms of pure ingredient. Also the use of fertilisers in
flooded soils, in soils covered with snow and in frozen so-
ils, as well as soils on mountain slopes has been forbid-
den. Moreover, a requirement for large commercial farms
to have a fertilisation plan has been introduced. To facilita-
te rational fertilisation a consultancy system has been in-
troduced to provide assistance in determining the exact
required doses of fertilisers, and farmers are obliged to use
the Common Good Agricultural Practice. In order to deter-
mine the contents of mineral nitrogen in agricultural soils
monitoring of soils in Poland is carried out in early spring
and in autumn. The use of mineral fertilisers in 2001-2004
is presented in Table 34.

Table 34. Consumption of mineral fertilisers in 2001-2004

[inﬁ]%:::%”gﬁ:esl 2001/2002 | 2002/2003 | 2003/2004
msl'f fertiisers total, 1574.2 15117 1622.1
Nitrogenous fertilisers 861.8 831.7 895.0
Organic fertilisers 56800.0 48800.0 56000.0
Source: GUS.

31) In over 90% of cases it is individual or commercial housing. Building investments are subject to Building Law and are subject to control from building

supervision.

32) Regulation of the Minister of Infrastructure of 15 January 2002 on detailed scope and format of the energy audit (Dz.U. of 2002 No. 12, item 114).
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— Rational energy management in agriculture, including
energy production from biomass waste, and from solid
and liquid manure — new boiler houses using biomass
waste, timber and straw were built in the rural areas with
financial support. It is estimated that around 200 straw-fired
boilers and 250 wood-fired boilers were built in 2001-2004.
They are low- and medium-capacity boilers (<500 kW).
Apart from these measures taken in agriculture other ac-
tivities focused on: supporting the purchase of seeding
material for energy plants, supporting the purchase of in-
dividual installations for energy supply from renewable
sources, and introducing preferential credits for the pro-
duction of raw agricultural spirit or rape oil used as bio-
components in liquid fuels. These activities reduced CO,
emissions in 2001-2004 by app. 2.843 Gg and CH, emis-
sions by 5.7 Mg,

— Support for using other renewable energy sources in
agricultural production — thanks to various forms of sup-
port app. 1,000 mZ of solar water collectors and app. 300 m2
of air collectors were created in agriculture, which corre-
sponds to app. 2,046 GJ of energy obtained. This caused
CO, emission to fall by app. 0.185 Gg/year,

— Reduction of solid fuel coal and coke demand - a de-
crease in the consumption of traditional fuels is observed
in agriculture in 2001-2004. This resulted in a reduction of
CO, emissions, which declined in 2004 in relation to the
year 2001 by 883.450 Gg,

— A change in the structure of fuels used in favour of hy-
drocarbon fuels and reduction of Diesel oil consump-
tion — in 2004 app. 48.5 million litres of bioethanol have
been put into the fuel market, which caused a decrease in
petrol consumption in agriculture by almost 50% compa-
red to the period of 1996—1998. The share of biofuels (bio-
ethanol and esters) in fuels used in transport (petrol and
diesel oil) accounted for app. 0.3% in 2004. It is expected
that this share will rise in 2006 to the level of 1.5%. Howe-
ver, the rapid growth of transport development in the rural
areas, despite these measures, caused an increase in the
total CO, emissions,

— Technical modernisation of farms — modernisation me-
asures focused mainly on adapting farms to the EU stan-
dards. As regards environmental protection they concer-
ned water and soil protection aspects. The problem of re-
ducing greenhouse gas emissions had a lower priority in
these activities. The only activity affecting reduction of
methane emissions was the building of manure plates (gut-
ters) for animal excrements and containers for liquid fer-
mented and unfermented manure,

— Improvement of farm animal raising systems, reduc-
tion of methane from animal excrements, application
of methane removal methods in litter-free raising of
ruminants — methane emissions from these sources dec-

lined by almost 51.000 Gg, while nitrous oxide emissions
increased by 750 Mg. These changes resulted mainly from
changes in the population of animals, and to a lesser extent
from measures taken in this field,

- Preference to crops with a high CO, removal factor —

subventions to energy willow (Salix sp.) and Japanese rose
(Rosa multiflora var.) plantations have been introduced
(55.46 EUR/ha). The cultivated area of these plants covers
app. 6,000 ha,

— Development of new technologies for growing and
harvesting plant biomass intended for use as a rene-
wable energy source and raw material for the indu-
stry — new technologies for growing and harvesting wil-
low, miscanthus (Miscantus sinensis), Pensylvanian mol-
low (Sida hermoaphrodita) and hemp (Cannabis sativa)
have been developed. The total area grown with these
crops has been estimated at 67 thousand ha and shows
an upward trend.

— Apart from the aforementioned support provided by GEF for
such measures taken, other preferential credits for in-
vestments on new production technologies have
been put into operation, including those connected
with manufacturing of raw material for the produc-
tion of bioethanol and bio-components, as well as
animal production.

4.9. Forestry

4.9.1. Policy

The ultimate goal of the forest policy, which has been for-
mulated in a document the NMational Forest Policy, adopted by
the Council of Ministers in April 1997, is to lay down measu-
res targeted at sustainable multifunctionality of forests, their
usefulness and protection, as well as their role in the shaping
of the environment. This goal will be achieved through an in-
crease in the national forest cover to 30% in 2020 and to 33%
in the mid 21st century, reinstatement and rehabilitation of fo-
rest ecosystems and regeneration of the devastated and ne-
glected treestands in private forests. Implementation of the-
se measures should lead to increased removal and capture
of carbon dioxide.

4.9.2. Measures

Legislative and organisational measures:

— Combating changes in land-use — transformations of fo-
rest land into non-forest purposes are of marginal significan-
ce inrelation to the constantly growing total forest land area,

— Rational forest management, incentives and measures
supporting afforestation, preservation of environmental
stability of forests — forest management is conducted
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pursuant to Act of 28 September 1991 on forests (Dz.U. of
2005 No. 45, item 435, as amended) and it includes both
afforestation of non-forest land, reforestation, and enlarge-
ment of standing stocks with timber removal limitation to
the level of 50—60% of the annual biomass growth. In 2004
in total 12.7 thousand ha of agricultural land used for agri-
cultural purposes including 9.7 thousand ha owned by the
State Treasury has been afforested,

— A plan for the utilisation of wood for energy purposes —
in 2004 an installation for co-incineration of biomass has
been put into operation in the “Potaniec” Power Plant. The
annual use of timber amounts to about 400 thousand m3,

— Research on the level of carbon removal — a research
project has been launched, named The role of forests and
forest management in designing CO, balance in Poland.

4.10. Waste and wastewater

4.10.1. Policy

The major goals of waste management in Poland have been
laid down in the Second State Environmental Policy. Issues
concerning the actual waste management status, by individu-
al sectors, are presented in the National Waste Management
Plan33) (KPGO) covering the period of 2003—2014.

The ultimate objective is to prevent the generation of wa-
ste “at source”, to recover the resources and to re-use waste,
as well as to finally dispose of unused waste in an environ-
mentally safe manner. This can only be achieved by reducing
the material and energy-consuming production, by using alter-
native renewable energy sources and by applying full product
“life-cycle” analysis.

4.10.2. Measures

Utilisation of waste by plants that are their generators is
slowly improving. In 2001 out of the total number of 1,369
plants producing waste that are covered by public statistics,
1,281 plants utilised their own waste, of which 676 plants
used over 95% of waste. Whereas in 2004 the relevant fi-
gures were as follows: 1,482, 1,321 and 823, respectively.
A particularly positive effect is an increase in the number of
plants with a high percentage of waste that is recovered.

Legislative and organisational measures:

— Recovery and recycling of waste — as shown in Tables
35 and 36, in 20002004 the amount of waste recove-
red from the economy sector remained at a similar level

Table 35. Waste generated in the economy sector (excluding
municipal waste) in 2000-2004

Waste generated

Total Treated
Years [ﬁmﬁfgﬁ Recovered| Daifm?fﬁl:f tenf:)cg;ﬂily

Mal million Mg (% of generated)
00 ] 155 (7%%52) (2%?61/0) (127?63}0) (3:_31'2/0)
00| 128 (7%6.32'53/0) (13?3'8/0) (1%(,)5(2/0) (2?53/0)
02| 17 (73.3624) (127(.)63/0) (111.751/0) (3‘.149/0)
W03 | 1208 | o5y | oo | 9% | @9
204 | 1240 (798.75":4) (1?3?2'9/0) (1;.7551/0) (3‘_‘3'8/0)

Source: GUS.

Table 36. Waste generated in the economy sector (excluding municipal waste), treated and deposited on land, and the state of landfill sites

in 2000-2004
Waste generated annually
Treated Waste deposited Waste landfill sites
through on landfill sites
Years | Total |Recovered Stored temporarily | (accumulated) so far -
Total | thermal composting | landfillin P ! as of end of a year) Unrt(e;:lsa:)l;n:gdarea Reclaimed
processing P g 9 area annually
of a year)
in thousand Mg in hectares
2000 (125484.1| 96468.5 |25117.7| 186.9 73.7 22346.7 3897.9 2011034.5 10973.1 368.6
2001 (123810.0| 96771.0 |23857.1| 2453 86.1 20506.7 3181.9 1977946.6 10642.4 2915
2002 (117894.2 | 931755 |20768.0| 309.7 82.8 17051.9 3950.7 1813329.6 10194.4 145.9
2003 |120551.4| 95415.0 |21657.6| 4117 115.3 16064.7 3478.8 1779769.2 9895.0 145.2
2004 (124029.5| 974147 |22578.3| 263.0 158.1 17133.3 4036.5 1745347.0 9685.5 375.2
Source: GUS.

33) Resolution no. 219 of the Council of Ministers of 29 October 2002 on the national waste management plan (M.P. of 2003 No. 11, item 159).
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Table 37. Recovery and recycling of packaging and products (in %)

2002 2003 2004
Waste products Recovery Recycling Recovery Recycling Recovery Recycling
[%] [%] [%] [%] [%] [%]

Packaging - 24.7 - 26.7 36.3 245
Lubricating oils 35.5 26.8 52.3 33.9 423 30.5
Tires 275 43.5 58.9 11.5
Air-conditioning equipment 6.2 6.2 20.5 20.7 776 96.7
Refrigerating equipment 10.6 10.6 6.2 10.5 39.5 49.9
Household refrigerators 3.8 3.8 21.1 21.1 - -
Nickel-cadmium accumulators 55 54 12.7 13.2 35.1 394
g:t'tvefj?éz cells 10 0.0 5.0 44 97 6.8
Discharge lamps 7.5 2.7 13.2 13.3 18.2 18.5
Source: MS.

(app. 79%), the amount of waste that were disposed of
rose insignificantly (from 17.6% in 2002 to 18.2% in 2004),
the amount of waste deposited in landfills declined syste-
matically (from 17.8% in 2000 to 13.8% in 2004), and the
amount of waste that was stored remained at the same
level; changes in waste recovery and recycling are shown
in Table 37.

Modernization of the landfilling of solid waste — pur-
suing the implementation of measures, identification of
landfills intended for liquidation has been undertaken and
ranking lists of landfills intended for modernisation have
been prepared. In 5 voivodships this task has been fully
accomplished, while in others work is still underway; as
shown in Table 38, the amount of municipal waste that is
collected for disposal at landfills is constantly and signi-
ficantly declining with a decrease in 2004 in relation to
2000 by app. 20%.

Table 38. Quantities of municipal waste deposited in 2000-2004

Year 2000 2001 2002 2003 2004
Amount of waste
[thousand Mg] 12225.7 | 11109 10509 9924.8 | 9759.3
Source: GUS.

At the same time the monitoring of municipal waste, con-
ducted in 20002004, especially related to the waste ac-
cumulation indicator (kg/Mg-year) shows a stagnation of
this indicator. Taking account of the demographic chan-
ges, the amount of municipal waste collected for dispo-
sal should remain at a similar level (with a tendency to-
wards a slight increase). A decline observed in the amo-
unt of municipal waste collected for disposal is unlikely
to be connected with a reduction in waste generation. This
drop may be affected by: increasing poverty of the pu-
blic, limited waste collection services, and in particular
“incomplete” reporting on collected municipal waste by
economic entities.

Utilisation of landfill gas and biogas for energy pro-
duction —in 2001 out of a total number of 1,036 munici-
pal waste landfills in Poland 112 were fitted with de-gas-
sing installations (for landfill gas recovery); out of this
number 7 disposed of the landfill gas without recovering
the energy, and 21 with energy recovery (4 for heat pro-
duction and 17 for electricity production). In 2004 the
number of landfills declined to 1049, out of which 207
applied de-gassing: 9 without energy recovery, and 32
with energy recovery (5 for heat production and 27 for
electricity production),

Wastewater

— Implementation of biological wastewater treatment

processes based on BAT — data of the years 20002004
(Tables 39 and 40) indicate a significant progress in the bio-
logical treatment of wastewater, especially in an increased
share of high-performance treatment processes, which are
to a great extent based on BAT. This relates to ENR treat-
ment plants with an elevated removal of nutrients (nitro-
gen and phosphorous). Building of new treatment plants
and modernisation and reconstruction of the old ones allo-
wed to increase the high-efficiency treatment in biological
treatment plants from 36.2% to 56.4% in 2004,

Reduction of energy intensity in wastewater treat-
ment processes — over the last decade the energy con-
sumption of wastewater treatment plants has decreased,
as a result of:

— changes in wastewater treatment technologies and in-
troduction of BAT,

— the use of energy-saving equipment and introducing sys-
tems for their operation adjusted to the actual pollution
loads in treated wastewaters,

— utilisation of biogas from sludge fermentation for the
production of heat and electricity for the purposes of tre-
atment plants.
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Table 39. Treated and untreated municipal wastewaters

" 2000 2001 2002 2003 2004
tewater il il il il il

T e | ™ e | O | o | P | e | P | oy |
Total 1494.0 100.0 1425.3 100.0 11909 100.0 1323.7 100.0 1293.6 100
Treated 12434 83.2 12274 86.1 1353.1 88.0 1159.1 87.6 1152.3 89.1
Mechanically 84.8 56 74.0 5.1 61.1 45 59.5 45 54.2 42
Biologically 1158.6 776 1153.4 81.0 1129.9 835 1099.6 83.1 1098.0 84.9
including ENR* 450.5 30.2 5014 35.2 546.3 404 608.7 46.0 650.8 50.3
Untreated 250.6 16.8 197.9 13.9 162.2 120 164.8 124 141.3 10.9

* ENR - treatment plants with Enhanced Nutrient Removal, largely based on BAT.

Source: GUS.

Table 40. Percentage of different methods of municipal wastewater

treatment
Wastewater treatment method | 2000 | 2001 | 2002 | 2003 | 2004
Total 100.0 | 100.0 | 100.0 | 100.0 | 100.0
Mechanical treatment 6.8 6.0 5.1 5.1 47
Biological treatment 932 | 940 | 949 | 949 | 953
including ENR 36.2 | 40.9 | 459 | 525 | 56.4
Source: MS.
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The percentage of treatment plants equipped with clo-
sed fermentation chambers has increased from app. 46% to
app. 54%, and also the level of biogas use has increased from
app. 80% to 98%. The methane emission level has signifi-
cantly decreased. The estimated CH, emissions from wa-
stewater treatment plants and from sludge processing amo-
unted to app. 30 Gg CH,/year in 2000, whereas in 2003 to
around 8 Gg CH,/year.
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5. PROJECTIONS OF GHG EMISSIONS AND REMOVALS,
AND THE EFFECTS OF POLICIES AND MEASURES

5.1. Projections of greenhouse gas emissions
and removals

Following the guidelines of the UNFCCC, two projection
scenarios were developed for GHG emissions: “with measu-
res” and “without measures” for the years: 2005, 2010, 2015
and 2020. The key scenario is the “with measures” scenario
in which currently implemented policies and measures were
accounted for. Both scenarios were elaborated in accordance
with the requirements for national GHG inventories following
methodologies presented in the Revised 1996 IPCC Guideli-
nes for National Greenhouse Gas Inventories and in Good Prac-
tice Guidance and Uncertainty Management.

Macroeconomic assumptions used in the “with measures”
scenario are presented in Table 41. Annual averaged GDP growth
is expected to be 5.1%in 2005-2010, 5.2% in 2011-2015 and
4.8% during 2016-2020. According to demographic projec-
tions, Poland’s population will continue to decrease from
38,123 thousand in 2005 to 37,626 thousand in 2020. Accor-
ding to energy forecasts, during 2005-2020 we may expect
steady improvement of effectiveness of energy use in all sec-
tors of economy (Table 42), and also significant increased use
of natural gas and renewables for electric energy production.
The demand for electric energy is expected to grow steadily.

In forecasting the development of energy sector, the me-
thodology introduced by International Atomic Energy Agency

(IAEA) was applied. The methodology is used worldwide in
energy related studies. In this methodology, the driving force
behind the growing energy demand is the economic growth
described by macroeconomic variables. To elaborate the ener-
gy demand forecast, the end-use model MAED was applied,
i.e. bottom-up approach. Model of this type is the only recom-
mended by IAEA approach for projections of energy demand in
long-term forecasts (10 or more years). Projections of useful
energy use were made based on assumed scenario of macro-
economic development, energy policy, progress and innovati-
ve measures adopted in energy use. These projections were
made for each direction of energy use within each sector of
economy. Coefficients of energy efficiency improvement were
determined based on 1994-2004 statistical data. Results of
MAED model provide input to energy-ecological simulation
model BALANCE, which determines demand for final energy
disaggregated into energy carriers and determines national
energy balances and provides estimates for the amounts of
emitted air pollutants. The basic idea behind the model is the
market approach: each producer and each energy user operate
on a simulated energy market, which results in optimal costs
for energy supply. Hence, the BALANCE model brings the most
probable projection of future state of energy economy —under
given assumptions and boundary conditions with respect to
primary fuel prices, national energy policy, technological pro-
gress, limited access to energy carriers, and also time limita-

Table 41. Projected changes of main macroeconomic indexes in 2005—2020 according to scenario “with measures”

Specification Changes 2005-2010 2011-2015 2016-2020
GDP Mean annual increase [%] 5.1 52 48
Population Change over a period [%] 0.6 0.7 -1
Change of gross electric energy demand Per cent increase over the period 20.5 16.5 15.3
Increase of electric energy production based on . .
natural gas Per cent increase over the period 26.7 35.1 64.9
Increase of electric energy production based on Per cent increase over the period 1976 208 219
renewable sources
Increase of share of electric energy produced . .
based on natural gas Per cent increase over the period 0.21 0.56 1.69
Increase of share of electric energy produced . .
based on renewable sources Per cent increase over the period 45 0.3 0.5

Source: ARE.

55



Projections of GHG emissions and removals, and the effects of policies and measures

Table 42. Projected improvements of effectiveness of energy use in
relation to 2003 (expressed in %)

Specification | 2005 | 2010 | 2015 | 2020

Heavy industry

Electric energy users 1.78 8.79 13.87 17.87
Hot water and steam 2.35 11.60 18.32 23.59
Process heat 2.77 13.67 21.58 27.79
Non-energy use 0.00 0.00 0.00 0.00
Other industry

Electric energy users 1.77 8.75 13.81 17.79
Hot water and steam 452 22.27 35.15 45.27
Process heat 1.06 5.21 8.22 10.59
Agriculture

Electric energy users 1.26 6.19 9.77 12.58
Motor fuels 0.06 0.34 0.57 0.77
Other fuels 2.01 9.93 15.67 23.90
Services

Space heating 3.01 9.50 15.03 19.94
Water heating 253 8.00 12.66 16.79
Cooking 1.90 6.00 9.50 12.59
Lighting 2.85 9.00 14.24 9.00
Electric appliances -1.27 -4.00 -6.33 -8.40
Households

Space heating 1.06 3.67 5.56 7.05
Water heating -0.14 2.47 4.36 5.85
Cooking 0.46 3.07 4.96 6.45
Lighting 9.65 12.20 14.05 15.51
Electric appliances -0.35 2.20 4.05 5.51
Source: ARE.

tions for investment processes. The optimal pathways for so-
urces of electrical energy in the national grid were determined
using WASP-IV model. For tasks “what happens, if?" optimi-
zation model MESSAGE was applied — which communicates
with the BALANCE model. The energy demand is determined
by using the MAED model on the basis of statistical data of
1994-2004 and the economic development scenario that has
been prepared (together with the GUS population projections).
This energy demand is an input information to the BALANCE
model, whose one of the outputs is information on final ener-
gy demand. Projected final electric energy consumption, with
the results of the simulation regarding the development of
public and industrial combined heat and power plants, and with
the agreed modernisation plan of the existing system power
plants are all inputs for the WASP optimisation model. The
model outcome is an optimum pathway for the development
of system power plants. The known structure of combined heat
and power production — together with the previously determi-
ned final energy demand — allow to determine by the BALAN-
CE model the projected demand for primary energy carriers,
projected energy prices and emissions of pollutants.
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In the case of the “without measures” scenario, the fore-
cast of GDP growth was made upon a multi-year 1995-2004
trend based on data of the Central Statistical Office — GUS,
which was then extrapolated for the 2005-2020 period, by
applying the growth rates used in Energy Policy, i.e. 5.8%
growth during 2005-2010 and 5.1% growth in 2011-2020.
Moreover, a modified trend of primary energy use to GDP ra-
tio for the period 1995-2020 was assumed, which assumes
slower but continuous decrease of that ratio. A linear, decre-
asing trend of the ratio was assumed with annual decrease
by 0.35%. The starting year for the assumed trend was 1997.
Based on the modified trend of primary energy use to GDP
ratio, a new projection was made for the primary energy use:
“without measures” scenario. According to the projection for
the year 2020, the total use of primary energy is higher by
976 PJ (19.6%) than the respective figure in the “with me-
asures” scenario.

Figures 7 to 12, presented below, show the comparison
of projected emissions “with measures” and “without me-
asures” scenarios in the base year, 2000, 2003 and 2005,
2010, 2015 and 2020 in the main IPCC source categories. In
the case of the following source categories: 3. Solvents and
other product use, 4. Agriculture and 5. Land use, land-use
change and forestry, both scenarios “with measures” and
“without measures” yield very similar results, so no diffe-
rences can be seen in the respective figures. It should be
noted that GHG emission estimates for the base year and the
following years may change due to recalculation of the enti-
re time series scheduled for 2006. The need for the recalcu-
lation of the national GHG emission inventory comes from
the necessity to standardize the inventory methodology and
in order to follow the recommendations made by the Expert
Review Team of the UNFCCC Secretariat that reviewed the
Polish GHG inventory in 2005.

In sector 1. Energy (Figure 7) GHG emissions in 2000—2003
were much lower than in the base year. While in the 2005-2020
period, emissions are expected to grow in both scenarios
(in scenario “without measures” the growth is higher), but still
the level of emissions remains well below 1988.

The projected emissions in sector 2. Industrial Proces-
ses (Figure 8) in both scenarios: “with measures” and “wi-
thout measures” differ only in case of sulphur hexafluoride
— SFg emissions — from production, assembly and use of
electric appliances that contain that gas. Therefore, the dif-
ferences in sector emissions expressed in CO, equivalent
are insignificant and cannot be seen in the figure. The pro-
jections show that GHG emissions in that sector will conti-
nue grow in the period 2005-2015 and then they will sta-
bilize until 2020.

In sector 3. Solvents and other product use (Figure 9) GHG
emissions are expected to decrease during the time period
covered by the projections. Projections for that sector co-
ver only the period until 2010 due to the lack of 2010-2020
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projections for the non-methane volatile organic compounds
based on which carbon dioxide emissions are estimated in this
source category.

In sector 4. Agriculture (Figure 10) 2005-2020 GHG emis-
sions are generally expected to stabilize after 2005 except for
enteric fermentation, which is expected to decrease due to the
projected decrease of livestock population of cattle. Emission
data for years covered by the projections cannot be directly
compared with the respective data for the period 2000-2003
because of the ongoing in 2006 recalculation of greenhouse
gas emissions in that sector.

Emission projections made for sector 5. Land use, land-use
change and forestry (Figure 11) showed a decreasing trend for

Figure 7. Greenhouse gas emissions from sector 1. Energy
in 1988-2020 (Tg CO, eq.)

net removal of greenhouse gases, from app. 28 Tg in 2005 to
slightly above 20 Tg in 2020. These changes are mainly cau-
sed by the projected increase of biomass removed in commer-
cial harvest until 2020. This will bring net decrease of removal
despite projected growth of forest area (due to afforestation)
and projected growth of biomass stocks.

In sector 6. Waste (Figure 12) GHG emissions are expec-
ted to grow in 2005-2020, especially after 2010 due to
projected completion of new municipal waste incineration
plants and growing amounts of sewage sludge. Emission data
for years covered by the projections cannot be directly compa-
red with those for 2000—2003 due to ongoing recalculation of
greenhouse gas emission estimates in that sector.

Figure 9. Greenhouse gas emissions from sector 3. Solvent
and Other Product Use in 1988-2020 (Tg CO, eq.)

4 ™\ 4 )
500 0.5
480 K \
460 0.4
o \\ /) \\
g 420 \. g 03 -
Q 400 -2 o
> 380 A\ / | o > 02
- N\ / 7 =
360 7
340 \\ [/ ~ A 0.1
320 ./
300 T T T T T T T ' 0.0 T T T T T T T T
1988 1992 1996 2000 2004 2008 2012 2016 2020 1988 1992 1996 2000 2004 2008 2012 2016 2020
\—l = scenario "with measures" =——scenario "without measures" L )
Source: MS. Source: MS.

Figure 8. Greenhouse gas emissions from sector 2. Industrial
Processes in 1988-2020 (Tg CO, eq.)

Figure 10. Greenhouse gas emissions from sector 4. Agriculture
in 1988-2020 (Tg CO, eq.)
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Figure 11. Greenhouse gas net removals from sector 5. Land use,
land-use change and forestry in 1888-2020 (Tg CO, eq.)

Figure 12. Greenhouse gas emissions from sector 6. Waste
in 1988-2020 (Tg CO, eq.)
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Detailed data on greenhouse gas emissions in the base
year and years covered by the projections are shown in
Table 43 (“with measures” scenario) and Table 44 (“wi-
thout measures” scenario). In both scenarios, GHG emis-
sions are expected to grow but without exceeding the le-
vel of the base year emissions. The emissions increase in
the 2005-2020 period is caused mainly by increasing

demand for energy and therefore resulting in emissions
growth in sector 1. Energy.

In Tables 45 and 46, below, the current greenhouse gas
emission projections for: 2005, 2010, 2015 and 2020 are
compiled against the levels projected for the purposes of the
Third National Communication. Therefore, scenarios for indi-
vidual sectors that correspond best with the present scena-

Table 43. GHG emission projections for the “with measures” scenario; comparison with the base year

. . 1988/1995 2005 2010 2015 2020 2005 | 2010 | 2015 | 2020
GHG in CO: equivalent S
[Gg] [Gg] [Gg] [Gg] [Gg] % of base year
1 |Energy 482817.0 314564.67 349991.6 381014.2 405993.1 65.2 725 78.9 84.1
2 |Industrial processes 24170.2 21377.80 24503.5 25741.0 25755.8 88.4 1014 106.5 106.6
3 |Solvents and other product use 1006.5 357.33 292.5 0.0 0.0 35.5 29.1 0.0 0.0
4 |Agriculture 517416 36068.33 35001.1 34856.6 35045.1 69.7 67.6 67.4 67.7
5 |Land use, land-use change 360224 | -2846129 | 254423 | -227634 | 206376 | 790 | 706 | 632 | 573
and forestry

6 |Waste 9093.6 9484.42 10204.5 11148.3 12232.9 104.3 112.2 122.6 134.5
Sum of projections in sectors
(without sector 5) 568828.9 381852.55 419993.2 452760.2 479026.9 67.1 738 79.6 84.2
Source: MS.

Table 44. GHG emission projections for the “without measures” scenario; comparison with the base year

GHG in COs equivalent 1988/1995 2005 2010 2015 2020 2005 | 2010 | 2015 | 2020
[Gg] [Gg] [Gd] [Gg] [Gd] % of base year
1 |Energy 482817.0 377896.4 402315.1 420898.9 4444483 63.5 67.6 70.1 755
2 |Industrial processes 24170.2 21385.4 24515.9 25758.2 25777.8 88.5 101.4 106.6 106.7
3 |Solvents and other product use 1006.5 357.3 292.5 0.0 0.0 355 29.1 0.0 0.0
4 |Agriculture 51741.6 36068.3 35001.1 34856.6 35045.1 69.7 67.6 67.4 67.7
Land use, land-use change . . . i .

5 and forestry 36022.4 28461.3 25442.3 22763.4 20637.6 79.0 70.6 63.2 57.3
6 |Waste 9093.6 9484.4 10194.6 11148.3 11881.6 104.3 112.1 122.6 130.7
Sum of projections in sectors
(without sector 5) 568828.9 445191.9 472319.1 492662.0 517152.8 783 83.0 86.6 90.9
Source: MS.
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Table 45. Comparison of greenhouse gas emission projections in selected sectors with data included in the Third National Communication

Third National Communication Fourth National Communication

Scenarios | 2005 | 2010 2015 2020  [Scenarios 2005 200 | 2015 | 2020
Power engineering [million tonnes of COz] Sector 1.A.1.a Electricity and heat production [million tonnes of CO2]
base-line 128 123 - 101.5 "with measures” 180 200 224 241
passive 159 173 - 187 "without measures" 217 228 236 250
Energy [million tonnes of COy] Sector 1. Energy [million tonnes of CO;]

base-line 382 394 428 439  |"with measures” 300 334 364 388
passive 372 372 379 383 "without measures" 363 385 402 423
Transport [thousand tonnes of CO2 eq.] Sector 1.A.3 Transport [thousand tonnes of COz eq.]

base-line reduction 32188.0 34527.0 35182.0 35755.0 [|"with measures” 38971.1 45629.4 50813.7 56496.9
base-line reference 34203.0 37776.0 39153.0 39611.0 [|"without measures" 40690.1 447931 49735.4 54983.2
Manufacturing industry [million tonnes of CO2 eq.] Sector 1. Energy (without transport) [million tonnes of CO2 eq.]
base-line 224 283 364 469  |'with measures” 275.6 304.4 330.2 349.5
passive 203 259 339 442 "without measures" 337.2 357.5 371.2 389.5
Forestry [million tonnes of COz] Sector 5. Land-use change and forestry [million tonnes of CO2]

Full implementation of KPZL - 32.9 - 37.1 28.5 25.4 22.8 20.6
Without implementation of KPZL - 32.2 - 34.8
Source: MS.
Table 46. Comparison of nitrous oxide emission projections in selected sectors with data included in the Third National

Communication
L Third National Communication Fourth National Communication
N20 emission [Gg]
2005 2010 2015 2020 2005 2010 2015 2020

Sectors progress scenario "with measures" scenario

1.A Fuel combustion 7.880 8.093 8.406 8.725 6.892 7.892 8.621 9.190
2.B Chemical industry 13.890 14190 7.890 7.890 15.116 15.116 15.116 15.116
4, Agriculture 61.094 63.717 65.006 66.334 74.426 73.746 74.455 75.491
Sum 82.864 86.000 81.302 82.949 96.434 96.755 98.193 99.797

reference scenario "without measures" scenario

1.A Fuel combustion 7.808 7.794 7.980 8.168 8.114 9.581 10.214 10.917
2.B Chemical industry 13.890 14.190 14.090 13.990 15.116 15.116 15.116 15.116
4, Agriculture 57.063 59.852 61.539 62.714 74.426 73.746 74.455 75.491
Sum 78.761 81.836 83.609 84.872 97.657 98.444 99.786 101.524
Source: MS.

rios “with measures” and “without measures” prepared for
the Fourth National Communication have been taken from the
Third National Communication. It is difficult, however, to com-
pare those data directly due to the limited scope of sectors
considered in previous projections. Projections of greenho-
use gas emissions in the Third National Communication re-
lated only to carbon dioxide and nitrous oxide, and for certain
sectors projections covered total emissions, expressed as
CO, equivalent.

Tables 47 and 48 present GHG emissions expressed in
CO, equivalents disaggregated into individual gases for the
base year (1988 for basic gases, and 1995 for F-gases), 2000,
2003 and for the years covered by projections: 2005, 2010,
2015 and 2020 for the “with measures” (Table 47) and “wi-
thout measures” (Table 48) scenarios and broken down into
the main source categories.

Emissions trends in both considered scenarios are close
to each other. Until 2005, GHG emissions continue to decre-
ase. After 2005, the emissions are expected to grow steadily,
following the changes in sector 1. Energy, in which steady
growth of emissions is projected over the entire 2005-2020
period. Steady emissions growth 2005-2020 is projected also
in sector 2. Industrial Processes. In sector 4. Agriculture, GHG
emissions will grow significantly compared to 2003 emissions
estimates, with slight downward trend in the 2005-2015
period followed by a slight increase towards 2020. GHG emis-
sions in sector 6. Waste are also projected to grow during
2005-2020, mainly because of putting into operation new
waste incineration plants.

In both scenarios: “with measures” and “without me-
asures”, and for all years beginning with the base year,
carbon dioxide emissions have the largest contribution to
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Table 47. GHG emissions in main IPCC source categories for the “with measures” scenario

GHG in CO, eq. 1. Energy 2. Industrial 3. Solvents and 4, Agriculture Ia:&-l;.lzr:edclll\ﬁge 6. Waste Sumiﬁfspercot]::rcst one
[l processes other product use and forestry (without sector 5)

CO:2 457005.1 18550.38 882.5 -36030.7 566.2 477004.14

CHs 23337.9 336.62 0.0 20112.0 75 7364.0 51150.55

N20 24741 4993.43 124.0 31629.6 0.8 1163.4 40384.46

1988/1995 HFC 26.44 26.44
PFC 250.18 250.18

SFe 13.15 13.15

Sum 482817.03 24170.20 1006.46 51741.63 -36022.44 9093.60 568828.93

CO2 302465.4 12346.7 0.0 -36600.1 0.0 3148121

CHs 17212.9 174.9 9857.9 41 18602.0 45847.7

N20 2228.9 4349.3 16510.6 04 806.0 23894.8

2000 HFC 594.7 594.7
PFC 224.4 224.4

SFe 16.3 16.3

Sum 321907.2 17706.3 0.0 26368.5 -36595.6 19408.0 385390.0

CO:2 307099.8 11479.8 473.8 0.0 -28211.2 29.1 319082.4

CHs 17746.6 294.9 9281.4 3.9 10361.0 37683.8

N20 2322.9 4401.4 16418.4 04 793.3 23936.0

2003 HFC 1824.8 1824.8
PFC 278.3 278.3

SFe 19.7 19.7

Sum 327169.3 18298.8 473.8 25699.8 -28206.89 111834 382825.0

CO:2 300275.2 13895.3 357.3 -28463.8 293.1 314820.9

CH4 12152.9 312.6 12996.3 2.3 8367.2 33829.0

N20 2136.5 4 686.1 23072.0 0.2 824.2 30718.8

2005 HFC 2178.66 2178.7
PFC 285.08 285.1

SFe 20.08 20.1

Sum 314564.7 21377.8 357.3 36068.3 -28461.3 9484.4 381852.5

CO:2 333920.6 16994.3 292.5 25444 .8 293.8 351501.2

CH4 13624.6 326.4 12139.6 2.3 9081.8 35172.5

N20 2446.4 4686.1 22861.4 0.2 828.9 30822.9

2010 HFC 2188.96 2189.0
PFC 282.83 282.8

SFe 24.86 24.9

Sum 349991.6 24503.5 292.5 35001.1 -25442.3 10204.5 419993.2

CO:2 363714.8 18222.8 -22765.9 1102.3 383039.8

CH4 14626.9 326.0 11775.4 2.3 9215.0 35943.3

N20 2672.6 4686.1 23081.2 0.2 831.1 31271.0

2015 HFC 2204.78 2204.8
PFC 271.63 271.6

SFe 29.64 29.6

Sum 381014.2 25741.0 0.0 34856.6 -22763.4 11148.3 452760.2

CO: 387623.5 18222.8 -20640.1 2012.3 407858.5

CH4 15520.8 328.0 11643.1 2.3 9382.1 36874.1

N20 2848.8 4 686.1 23402.1 0.2 838.5 317754

2020 HFC 2217.69 2217.7
PFC 266.73 266.7

SFe 34.42 34.4

Sum 405993.1 25755.8 0.0 35045.1 -20637.6 12232.9 479026.9

Source: MS.
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Table 48. GHG emissions in main IPCC source categories for the “without measures” scenario

GHG I[rég]o 2€q: 1. Energy 25::3::;2:' 3‘.)3‘(::1;:1;3:;d 4., Agriculture Iar?(]-laz:dcﬂzi’ge 6. Waste Sumizfsircc;]:’eglons
use and forestry (without sector 5)
CO 457005.1 18550.4 882.5 -36030.7 566.2 477004.1
CHs4 23337.9 336.6 20112.0 75 7364.0 51150.6
N20 24741 4993.4 124.0 31629.6 0.8 1163.4 40384.5
1988/1995 HFC 26.4 26.4
PFC 250.2 250.2
SFs 13.1 13.1
Sum 482817.03 24170.20 1006.5 51741.6 -36022.4 9093.6 568828.93
CO 302465.4 12346.7 0.0 -36600.1 0.0 314812.1
CHs 17212.9 174.9 9857.9 4.1 18602.0 45847.7
N20 2228.9 4349.3 16510.6 0.4 806.0 23894.8
2000 HFC 594.7 594.7
PFC 224.4 224.4
SFs 16.3 16.3
Sum 321907.2 17706.3 26368.5 -36595.6 19408.0 385390.0
CO: 307099.8 11479.8 473.8 0.0 -28211.2 29.1 319082.4
CHs4 17746.6 294.9 9281.4 3.9 10361.0 37683.8
N20 2322.9 4401.4 16418.4 0.4 793.3 23936.0
2003 HFC 1824.8 1824.8
PFC 278.3 278.3
SFs 19.7 19.7
Sum 327169.3 18298.8 473.8 25699.8 -28206.89 11183.4 382825.0
CO: 362895.1 13895.3 357.3 -28463.8 293.1 377440.7
CHs4 12485.9 312.6 12996.3 2.3 8367.2 34162.0
N20 2515.4 4686.1 23072.0 0.2 824.2 31097.7
2005 HFC 2178.66 2178.7
PFC 285.08 285.1
SFs 271.72 271.7
Sum 377896.4 21385.4 357.3 36068.3 -28461.3 9484.4 445191.9
CO; 384975.8 16994.3 292.5 -25444.8 293.8 402556.4
CHs4 14369.0 326.4 12139.6 23 9081.8 35916.9
N20 2970.2 4686.1 22861.4 0.2 819.0 31336.7
2010 HFC 2188.96 2189.0
PFC 282.83 282.8
SFs 37.28 37.3
Sum 402315.1 24515.9 292.5 35001.1 -25442.3 10194.6 472319.1
CO; 401647.3 18222.8 -22765.9 1102.3 420972.3
CHs4 16085.2 326.0 117754 23 9215.0 37401.7
N20 3166.3 4686.1 23081.2 0.2 831.1 31764.7
2015 HFC 2204.78 2204.8
PFC 271.63 271.6
SFs 46.84 46.8
Sum 420898.9 25758.2 0.0 34856.6 -22763.4 11148.3 492662.0
CO; 423185.5 18222.8 -20640.1 1662.3 443070.5
CHs4 17878.7 328.0 11643.1 23 9382.1 39231.9
N20 3384.1 4686.1 23402.1 0.2 837.2 32309.5
2020 HFC 2217.69 22177
PFC 266.73 266.7
SFs 56.40 56.4
Sum 444448.3 25777.8 0.0 35045.1 -20637.6 11881.6 517152.8
Source: MS.
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GHG emissions with sector 1. Energy as the dominating
source category. In case of methane, the two dominant so-
urce categories are: 1.B. Fugitive emissions from fuels and
6. Waste. Methane emissions are expected to grow over
the 2005-2015 period following the growth in sector 6.
Waste, in which methane emission are supposed to incre-
ase over the entire period 2005-2020. Trend and level of
emissions of nitrous oxide depend mainly on developments
in sector 4. Agriculture. Projections for 2005-2020 indica-
te slight increase of N,0 emissions.

5.2. Effects of policies and measures

Information on the inventory of greenhouse gas emissions
and removals has been presented in Chapter 3 and it relates to
the period 1988—2004. Identification of sectors and sub-sec-
tors with the highest reductions of GHG emissions has been
carried out on the basis of inventories of: 1997, 2000 and 2003.
This work focused mainly on CO, emissions in the two sub-
sectors of sector 1.A. Fuel combustion: Energy industries, and
Manufacturing industries and construction, as they account
for 73% of the total emission from fuel combustion, i.e., 59%
of the total national CO, emissions. Emissions of CH, and N,0
from fuel combustion, in terms of CO, equivalent, are rather
low and do not significantly affect the national greenhouse gas
emission total. Analysis of changes in emissions and emis-
sion intensities over the years 1997-2003 shows that the
emission reduction may result from a change of activity or
emission factor. Sub-sectors with highest share in the total
national emission were mainly subject to evaluation. Figure
13 presents the percentages of CO, emissions in the national
emissions total, excluding sector 5. Land-use change and fo-
restry, broken down into sub-sectors. The figure illustrates the

most important emission sources taking account of only tho-
se sub-sectors that accounted for over 0.5% of the total emis-
sions in 2003. It shows that public power plants clearly have
the highest share in the national CO, emissions.

The highest decrease in CO, emissions over the period
1997-2003 has taken place in the sub-sector related to metal
production (a decrease of emissions by over 10,000 Gg). Emis-
sions have also significantly declined, by over 5,500 Gg, in
the manufacturing of products from other non-metal resources
(inter alia, cement, lime, glass and ceramics). A significant
reduction in CO, emissions in 1997-2003 has also occurred
in heat production processes. In this sector emissions drop-
ped in public heating plants (by almost 3,700 Gg), in public
power plants in heat production (by almost 2,200 Gg), in he-
ating boilers of the public energy sector (by over 2,100 Gg)
and in autoproducing heating plants (by over 1,500 Gg), which
in total demonstrates considerably high reduction of CO, emis-
sions from thermal energy production. CO, emissions also
declined in the following sectors: production of food products
and beverages (by app. 3,000 Gg), refineries (by 2,800 Gg)
and production of chemical products (by app. 2,000 Gg). The-
se changes are illustrated in Table 49.

However, Table 50 shows that in 2000—2003 the highest
emission decrease took place in metal production and manu-
facture of other non-metallic mineral products. Decreased CO,
emissions result mainly from the reduction of emissions from
fuel combustion in the sub-sectors considered.

Additionally, CO, emissions from industrial processes were
taken into consideration in the following sectors: manufacture
of chemicals and chemical products, manufacture of other non-
metallic mineral products, and manufacture of basic metals.

Sectors with greatest changes in emissions over the exa-
mined period were subject to in-depth analysis based on stati-

Figure 13. Share of CO, emissions from selected sub-sectors in the total national CO, emissions in 2003 (taking account
of process emissions for the distinguished sub-sectors)
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* Sub-sectors with CO, process emissions included, apart from emissions from fuel combustion.

Source: 10S/KCIE.
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Table 49. Reduction of CO, emissions in 1997-2003 [Gg]

Table 50. Reduction of CO, emissions in 2000-2003 [Gg]

munication equipment and apparatus
Manufacture of tobacco products 16 20.5 20.5

Manufacture of office machinery
and computers 30 36 36
Total 40681.60 | 41497.10

* Sub-sectors with CO, process emissions included, apart from emis-
sions from fuel combustion.

** PKD — Polish Classification of Activities.

Source: MS.

stical data by examining the emission intensity for the selec-
ted most important sub-sectors (Table 51).

As shown in Table 51, CO, emission intensity for all ana-
lysed periods was lower in 2003 in relation to the 1997 level.
The highest fall in CO, emission intensity (excluding steel pro-
duction from open-hearth furnaces that was not produced in
2003) took place in iron casting (over 42%), production of su-
gar (app. 28%) and electrolytic copper (over 26%). As mentio-
ned above, a drop in the emission intensity is mainly caused
by reducing the emission intensity from fuel combustion, which
was affected by reduced energy intensity of production in the

Including | Excluding Including Excluding
SUB-SECTORS PKD™”| process process SUB-SECTORS PKD process process
emissions | emissions emissions | emissions
Manufacture of basic metals* 27 | 10123.5 10101.0 Manufacture of basic metals* 27 5244.6 5368.3
Manufacture of other non-metallic mineral Manufacture of other non-metallic
products* 26 55125 4297.5 mineral products* 26 3898.8 1818.0
Public thermal plants 3679.4 4133.0 Manufacture of chemicals 24 644.6 17347
and chemical products* ) )
Manufacture of food products 15 30818 3679.4 : : o
and beverages Exiraction of metal ores and minerals | " 4535 4535
Petroleum refineries 2809.2 3081.8 N bicth Tojant YR YR
on-public thermal plants . .
Public power plants (heat) 21561 | 2809.2 > pf o 1'7 - 5o 5o
. . - anufacture of textiles : :
Public energy sector heating boilers 2128.5 2156.1 Wiac X - -
Vanufact F chemicals and chemical Manufacture of electrical machinery 31 150.6 150.6
rzztd;;ure of chemicals and chemica o4 2080.0 21285 and apparatus X .
p - Petroleum refineries 129.9 129.9
Non-public thermal plants 1531.7 1531.7 -
Manufacture of machinery 29 129.4 129.4
Other energy industries 1264.7 1264.7 and equipment : :
Manufacture of machinery and equipment | 29 | 1246.6 1246.6 Manufacture of motor vehicles, 34 1218 1218
: trailers and semi-trailers ' '
Manufacture of textiles 17 960.6 960.6
. Manufacture of other transport
Manufacture of furniture; . 35 110.6 110.6
. S 36 7253 7253 equipment
other manufacturing activity Other energy industries 80.8 80.8
Manufacture of pulp and paper 21 693.0 693.0 bublc h oy At 78.1 78.1
Manufacture of coke 580.8 580.8 bllc ierma” prants : :
. Manufacture of wood and wood
Manufacture of metal products / excluding 20 67.0 67.0
machinery and equipment 28 4413 4413 products
Marit y f quip s g Processing of leather and 19 183 183
z;nu ac?utrello motor vehicles, trailers 34 340.4 340.4 manufacture of leather products : :
and semi-rarers : Manufacture of wearing apparel ] 1 1
Manufacture of other transport equipment | 35 280.1 280.1 and furriery 8 9 9
Processing of leather and manufacture 19 | o402 2402 Manufacture of tobacco products 16 107 10.7
of leather products : Manufacture of radio, television
Manufacture of rubber and plastic products | 25 229.7 229.7 and communication equipment 32 7.4 7.4
Manufacture of electrical machinery and apparatus
and apparatus 3 2196 2196 Manufacture of office machinery 30 38 3.8
Manufacture of wood and wood products 20 194.5 194.5 and computers ) '
Manufacture of wearing apparel 18 823 823 Total 11744.40 10907.40
and furriery * Sub-sect ith CO issions included L .
Manufacture of medical, precision 3 25 25 ub-sectors wi 2 Process emissions included, apart from emis-
and optical instruments - - g sions '\f/Tgm fuel combustion.
i isi - ource: MS.
Manufacture of radio, television and com 3 239 239

sectors examined. Below is an example of unit energy con-
sumption [MJ/tonne of manufactured product]:

1997 2000 2003
iron casting 13963.7 10306.8 9028.2
electrolytic copper 10390.5 9575.2 6936.7
sugar 10187.4 8181.0 6917.2

Generally, a decline of emission intensity factor over
time reflects the changes in the shares of fuels towards
reducing the use of coal, increasing energy efficiency and
introducing low-emission intensity technologies (e.g., in-
creased share of clinker production by using the dry me-
thod with a lower emission intensity factor compared to
the wet method of production).

Data presented in Table 52 show that CO, emissions
from public power plants producing electricity over the
years 1997-2003 increased by 1,773 Gg, but the emission
intensity from this sub-sector has been systematically drop-
ping (in 2003 it was by over 5% lower than in 1997), while
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Table 51. Emission intensity and emission intensity changes
for selected sources in 1997-2003

emissions from public power plants producing heat decre-
ased in the given period by 2,156 Gg (emission intensity

Source: MS.

Emission intensity | Change of h_als been also declining in thist sul_)-sector). Emission inten-
o [kg CO2/Mg] _emission sity for the total heat productionin 1997-2003 fell by app.
Emission source or [kg COzeq./Mg] T;S;s'z%g 4% despite fluctuation in different heating sub-sectors. As
1997 | 2000 | 2003 [cy_o] regards total electricity production the emission intensity
Steel from open-hearth fumaces |  312.5 753.0 0.0 | -100.0 decreased by almost 5%. Additionally, N20 emissions from
Iron casting 2767.8 | 18557 | 16039 | -42.1 the production of nitric acid and caprolactam in the chemi-
Sugar 14263 | 10716 | 10317 | 277 cal industry sector were analysed (Table 53).
Electrolytic copper 25040 | 22317 | 19078 | -265
Nitric acid 1426 | M3 1129 ] -08 Table 53. Emissions of N,0 from industrial processes in selected
Coke 2390 | 2133 | 1893 | -208 sub-sectors of the chemical industry (expressed in CO,
Petroleum refineries equivalent)
(manufacturing and processing 3633 | 2912 | 2974 -18.2
of petroleum products) . N0 emission expressed
Steel from electric furnaces 6088 | 5384 | 5156 -15.3 industral process 1997as s e:t;:;loa e [Gg]2003
Pigriron 25418 | 23185 | 22872 | -120 Chermical industry 487010 | 434930 | 440138
Hot-rolled products and semi- | a5y o | 5749 | 0884 | -112 Production of nitric acid 190619 | 4007.68 | 405356
finished products Other (caprolactam and medical 26784 339.76 34782
Cement clinker-wet method 1152.3 | 1079.5 | 1022.9 -11.2 use of nitrous oxide) : : :
Burnt lime (quicklime) 1305.0 | 12144 | 1188.7 -8.9 N20 emission changes in 2000-1997 | 2003-2000 | 2003-1997
Cement clinker-dry method 9093 | 8704 | 8420 | 74 specified years [Gg] -520.8 52.1 -468.7
Electrolytic aluminium 16332.3 | 15931.7 | 15384.2 5.8 Source: 10S/KCIE.
Cement - milled 46.4 441 452 2.5
Amrmonia $5130 | 33790 | 34635 | 14 During 19972003 N0 emissions declined in this sec-
Converter steel 1696 | 1688 | 1674 -13 tor by 1.5 Gg, i.e. by almost 470 Gg CO, eq., and in 1997
Coke (CHa in CO2 €q.) 43 42 42| 086 —2000 emissions dropped by app. 521 Gg C0, eq., while in
Nitric acid (N20 in CO2 eq.) 1996.40 | 1996.89 | 1996.90 0.02 2000-2003 an increase in emissions by 52 Gg COZ eq. has
Ammonia (CH in CO2eq.) 10399 | 10398 | 10404 | 005 been observed. Emission changes in this case reflect the

changes in activities, i.e. production level/product use.

Table 52. CO, emissions and emission intensity connected with heat and power production

CO2 emission level Energy output CO2 emission intensity emisi?g:?stgzsity
issi G J kg/GJ of oduced
Emission source [Gal (1] [kg/GJ of energy produced] in 1997-2003

1997 2000 | 2003 | 1997 | 2000 | 2003 | 1997 | 2000 | 2003 %]
Public power plants — electricity | 125146.6 | 123619.0 | 1269196 | 471454.3 | 481790.1 | 5047833 | 2654 | 2566 | 251.4 53
Public power plants — heat 19780.9 | 172429 | 17624.8 | 187460.4 | 1660403 | 172859.4 | 1055 | 1038 | 1020 34
’e\lift‘r’irc‘i’guc'”g power plants — 50784 | 48554 | 51974 | 287471 | 259253 | 28579.8 | 1767 | 1873 | 1819 29
ﬁé‘;‘t’p“’duc'”g power plants — 36002 | 27710 | 52883 | 35867.6 | 307403 | 502647 | 1004 | 901 | 1012 08
Public heat plants 162145 | 126132 | 12535.1 | 1346607 | 1082391 | 1079478 | 1204 | 1165 | 116.1 36
Non-public heat plants 25189 | 14289 | 9872 | 192188 | 116443 | 93572 | 1311 | 1227 | 1055 195
Ec‘)‘i?g;e”ergy seclor heating 43580 | 21615 | 20205 | 422000 | 21049.8 | 211687 | 1032 | 1027 | 1053 20
Total elecricity production | 1302250 | 128474.4 | 132117.0 | 5002014 | 507715.4 | 533363.1 | 2603 | 2530 | 247.7 49
Total heat production 464725 | 362175 | 38664.9 | 4194275 | 3377138 | 363507.8 | 1108 | 1072 | 1063 40

Figures written in bold are used for calculations of emission intensity from industrial processes.

Source: MS.
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5.3. Assessment of emission reductions
under current policies and measures

In the course of implemented policies that have been de-
scribed in detail in previous chapters, certain economic sec-
tors experienced further reduction of greenhouse gas emis-
sions. In the remaining sectors the total emissions demonstra-
ted a rising trend, while the unit emissions declined due to
measures that have been taken (Chapter 4).

Increased share of biomass in fuel balance. \When
assessing emission reduction resulting from the increase of
biomass share in fuel structure, it was assumed that, if there
were no increase of biomass combustion compared to 2003
level, the additional amount of energy from biomass combu-
stion would have to be compensated by additional use of fos-
sil fuels. Projected CO, emissions from biomass combustion
amounted to: 21,455 Gg in 2005, 29,587 Ggin 2010, 32,732 Gg
in 2015 and 34,829 Gg in 2020. CO, emission reduction re-
sulting from projected increased use of biomass was esti-
mated at more than 2,100 Gg in 2005, and 1,600 Gg in 2020
(the rate of biomass share increase will drop over 2005-
-2020). Biomass combustion is the dominating source
among all renewable energy sources (REN). In 2003, app.
85% of energy (electrical and heat) generated by REN came
from biomass combustion.

Fuel conversion. The amount of emission reduction rela-
ted to the change in fuel structure, was estimated as a diffe-
rence between emission calculated according to projected fuel
use for years 2005, 2010, 2015 and 2020, and emission cal-
culated under the assumption of the same total fuel use but
with the fuel structure frozen at the 2003 level. Emission re-
duction resulting from the projected fuel conversion (mainly
coal to natural gas) excluding biomass, was estimated at over
5,300 Gg in 2005, and app. 24,000 Gg in 2020.

Increased share of cogeneration. CO, emission reduc-
tion effect resulting from cogeneration (simultaneous pro-
duction of electrical energy and heat) was estimated compa-
red to 2003 level. It was assumed that the emission change
can be estimated based on the percentage changes of re-
spective shares of cogeneration during 2005-2020 period,
compared to cogeneration share in 2003. CO, emission was
calculated based on the estimated fuel amount that would
have to be combusted if there were no increase of cogenera-
tion share. CO, emission reduction resulting from projected
increase of cogeneration, was estimated as 2,400 Gg in 2005
up to app. 31,700 Gg in 2020.

34 M.P. of 2005 No. 42, item 562.

Summary effect. The total CO, emission reduction re-
sulting from the projected increase of biomass use, fuel
conversion (excluding biomass) and increased cogenera-
tion was estimated as over 9,900 Gg in 2005 and over
67,000 Gg in 2020. These estimates were made on the
basis of “effective variant” included in Poland’s Energy
Policy until 2025%%, adopted by the Council of Ministers
on 4 January 2005.

Additional measures required for implementation. Ba-
sed on the analysis of activities included in the Climate Poli-
cy, Poland will achieve the emission reduction target in the
first commitment period covering 2008—2012 without addi-
tional measures. Therefore, taking and implementing such me-
asures is unjustified both from the point of view of the imple-
mentation of the Kyoto Protocol and also economically.

5.4. Participation in emission trading, JI and CDM

Emission allowance trading — a flexible mechanism, pur-
suant to Directive 2003/87/EC establishing a scheme for gre-
enhouse gas emission allowance trading within the Commu-
nity and amending Directive 96/61/EC3®), was transposed into
Polish law in Act of 22 December 2004 on emission allowan-
ce trading of greenhouse gases and other substances®®). Work
on the National Allocation Plan for the years 2005-2007 be-
ganin 2003, and in September 2004 the NAP was submitted
to the European Commission. The European Commission in its
decision of 8 March 2005 accepted the NAP under the condi-
tion that the Polish Government reduces the total amount of
allowances by 16.5%. As a result the total limit of allowances
in the 2005-2007 period was set at 717.3 million allowan-
ces (i.e. 239.1 million annually), which lead to verification of
allocated amounts of allowances for individual installations
covered by the scheme. After analysis, corrections were made
to allocation methodology which resulted in updated alloca-
tions to sectors and individual installations set in the Regula-
tion of the Council of Ministers of 27 December 2005 on the
adoption of the National Allocation Plan for carbon dioxide
emissions for the years 2005-2007 and the list of installations
temporarily excluded from the Community emission trading
scheme for the period between 1 January 2005 until 31 De-
cember 2007 (Dz.U. No. 264, item 2206). On 30 June 2006,
the European Commission confirmed that the Polish National
Allocation Plan for 2005-2007 CO, emissions is consistent
with the Commission Decision of 8 March 2005 on the Polish
NAP and hence Poland was included into the Community emis-
sion trading scheme.

3) 0J L 275 of 25.10. 2003, p. 32; 0J EU Polish special edition, Chapter 15, vol. 7, p. 631.

%) Dz.U. of 2004 No. 281, item 2784.
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By virtue of the Act of 22 December 2004 on emission
allowance trading of greenhouse gases and other substances,
the following regulations were adopted:

— Regulation of the Minister of the Environment of 10 April
2006 on the conditions and ways to set costs of verifica-
tions of annual reports (Dz.U. No. 71, item 496),

— Regulation of the Minister of the Environment of 31 March
2006 on types of installations covered by Community emis-
sion allowance trading scheme (Dz.U. No. 60, item 429),

— Regulation of the Minister of the Environment of 7 March
2006 on information required for the development of the
National Allocation Plan (Dz.U. No. 43, item 308),

— Regulation of the Minister of the Environment of 12 Janu-
ary 2006 on the way to monitor emission levels of sub-
stances covered by Community emission allowance tra-
ding scheme (Dz.U. No. 16, item 124),

— Regulation of the Minister of the Environment of 13 Sep-
tember 2005 on the designation of the National Admini-
strator of emission trading scheme (Dz.U. No. 186, item
1562). The function of the Administrator is played by the
Institute of Environmental Protection in Warsaw. The Ad-
ministrator is a unit that coordinates the functioning of
emission allowance trading scheme,

— Regulation of the Council of Ministers of 27 December
2005 on the adoption of the National Allocation Plan for
carbon dioxide emissions for the years 2005-2007 and
on the list of installations temporarily excluded from the
Community emission allowance trading scheme betwe-
en 1 January 2005 and 31 December 2007 (Dz.U. No.
264, item 2206).

The National Administrator of Emission Trading Scheme
was established at the Institute of Environmental Protection in
Warsaw. A necessary condition for the functioning of the Com-
munity system was the establishment of the national registry.
Poland selected SERINGAS system developed by French Cais-
se des Depots et Consignations. On 16 May 2006, Poland sub-
mitted to the European Commission additional information, in
which confirmed that Poland fulfilled all the conditions inclu-
ded in the Commission Decision of 8 March 2005 and provi-
ded a description of measures that were undertaken by the
Polish Government for that purpose.

Pursuant to the requirements of Directive 2003/87/EC,
by 30 June 2006 each Member State should have submitted
to the Commission for acceptance its Mational Allocation Plan
for C0O,emission allowances for 2008—2012. To fulfil the re-
quirement, work on the development of the National Alloca-
tion Plan was initiated. The National Administrator of Emis-
sion Trading Scheme (KASHUE) developed the NAP for the
years 2008-2012 (NAP — KPRU ll), which was then submit-
ted to the European Commission on 30 June 2006. The basis
for the NAP elaboration were the sectoral development stra-
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tegies worked out by industry associations that represent
plants covered by the system.

Clean Development Mechanism (CDIM) — Poland does
not take part in the implementation of that mechanism.

Joint Implementation (JI) — Poland has large potential
for greenhouse gas reduction from agriculture, waste and
some industry branches. Our country has also significant
potential for the implementation of projects on renewable
energy sources. These areas provide the field for projects to
be implemented within the framework of Joint Implementa-
tion. Poland implements actively the mechanism of Joint
Implementation through undertaking — on Polish territory —
jointly with other countries from Annex | to the UN Frame-
work Convention on Climate Change, measures resulting in
emission reduction of greenhouse gases. The will for com-
mon realization of the Convention goal, through the mecha-
nism of Joint Implementation was expressed in signed agre-
ements and MoU (Memorandum of Understanding) by the
Governments of Finland, Canada, Denmark, the Baltic States
and the International Bank for Reconstruction and Develop-
ment (Prototype Carbon Fund). Poland also participates acti-
vely ininternational programmes and funds dealing with re-
alization of Joint Implementation projects, like e.g. Dutch
ERUPT programme. During the pilot phase of Art. 6 mecha-
nism of the Kyoto Protocol — Activities Implemented Jointly
(AlJ) the following projects were implemented:

— Polish-Dutch project of using cogenerated electrical ener-

gy and heat in Szamotuty — completed in December 2000,
— Polish-Norwegian project of fuel switch from coal to natu-

ral gas in app. 30 non-industrial boiler houses all over

Poland — completed in 2002.

The cooperation concerning the proper mechanism of
Joint Implementation led to the acceptance of the following
projects:

— Polish-Dutch project on use of biomass from municipal gre-
ens for heating purposes in Jelenia Géra — project comple-
ted in October 2001,

— Polish-Canadian project on hydro power plant on the Bébr
River at Leszno Gérne — completed in 2001,

— Polish-Danish project on 30 MW wind farm Zagdrze — com-
pletedin 2002,

— Polish-Dutch project on landfill gas recovery in Konin,

— Polish-Danish project on use of landfill gas and sewage
sludge in Zakopane,

— Prototype Carbon Fund — project on geothermal heating
plant in Stargard Szczecinski — project completed in
March 2005,

— Polish-Dutch project on use of landfill gas in the War-
minsko-Mazurskie Voivodship — project currently imple-
mented.
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There are a number of potential Joint Implementation pro-
jects in various stages of preparation, beginning with those in
initial phase, and ending with those in advanced phase, which
await final approval. As regards the initial phase of project pre-
paration, the Ministry of the Environment has already issued
approximately thirty Letters of Endorsement. The number is in-
creasing with the increasing number of submitted JI project pro-
posals. The Polish procedure of analyzing and approval of Joint
Implementation projects is consistent with the respective inter-
national guidelines, however it has not yet been officially adop-
ted by the Polish Government. A new act is being prepared which
will regulate matters concerning Joint Implementation projects
in Poland, providing legal basis for approvals of project, and for
project implementation. The new act will also transpose into
the national law the provisions of the so-called “Linking Directi-
ve” (2004/101/EC)*"). The drafted act is expected to come into
force on 1 January 2007. The provisions of the new act will
introduce into the Polish law procedures and principles concer-
ning joint implementation projects, thus providing transparent
framework that should facilitate their realization.

5.5. Main obstacles in the implementation
of domestic policies and measures

Most obstacles have their origin in problems commaon to
most of the countries that undergo political and economic trans-
ition. These problems include:

— coal based structure of primary fuels, conditioned histori-
cally through availability of own resources and accompa-
nying social circumstances,

— still relatively low energy efficiency of the economy,

— dynamic development of road transport.

5.6. Programmes for improving emission
factors, activity data and information
on socio-economic models used for
preparing greenhouse gas emission
projections

In making the national greenhouse gas inventory, emis-
sion factors are used that come from various sources:

— energy — CO, emission factors for fuel combustion are na-
tional factors (for main fuels they are updated annually ba-
sed on empirical functions derived from domestic studies).
Also for assessment of fugitive emissions national emis-
sion factors are used,

— industrial processes —in some processes default factors
are used3® from IPCC methodology or international publi-
cations, and in other processes domestic emission fac-
tors are used (e.g. for iron and steel production, ammo-
nia, nitric acid)

— agriculture — in enteric fermentation sub-sector for horses
and pigs default factors are assumed, while for the other
animals (cattle and sheep) domestic factors are used. In
manure management sub-sector, default emission factors
are used taking into consideration domestic data on sha-
res of different waste management systems. Emission es-
timates from soils are based on default or literature emis-
sion factors,

— land use change and forestry — for emission assessments
from forest areas domestic factors exist, while for the other
activities default emission factors are used. The biggest
problem remains in removal factors in forests and espe-
cially forest soils,

— waste — for this sector default emission factors are used
at various stages of calculations, in combination with de-
tailed domestic data.

Domestic emission factors are derived when there are re-
asons to assume that default emission factors do not reflect
national conditions. The necessity of deriving domestic fac-
tors results from fragmentary results of various research pro-
jects and experts’ assessments. A separate problem is the
periodic updating of existing emission factors that undergo
changes following technological changes. However, due to fi-
nancial reasons such updates are made to a limited extent. No
socio-economic models are used when compiling the national
emission inventories. The source for activity data is the offi-
cial public statistics and all the changes in assessment of ac-
tivities result from national and Community law.

Projections of the demand for useful energy are made ba-
sed upon the economic development scenario, energy policy
and upon the progress and innovation in energy use. Projec-
tions are made for each direction of energy use and for each
sector of economy. Models applied for projections of greenho-
use gases emissions are described in detail in Chapter 5.1.
Models: BALANCE, MAED and WASP were developed in Ar-
gonne National Laboratory, Argonne, lllinois, USA: WASP in
1970s, while MAED and BALANCE in 1980s. These models —
as a package of analyses of the energy system ENPEP (Ener-
gy and Power Evaluation Program) — were distributed freely
by IAEA among IAEA member states within the framework of
Technical Cooperation Projects. Model MESSAGE was deve-
loped in 2000 at [IASA in Vienna and is distributed by IAEA.

37) Directive 2004/101/EC of the European Parliament and of the Council of 27 October 2004 amending Directive 2003/87/EC establishing a scheme
for greenhouse gas emission allowance trading within the Community, in respect of the Kyoto Protocol’s project mechanism

(0J L 338 of 13.11. 2004, p. 18).
38) Emission factors in IPCC Guidelines.
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6. VULNERABILITY ASSESSMENT, CLIMATE CHANGE EFFECTS

AND ADAPTATION MEASURES

6.1. Agriculture

An analysis of vulnerability of the agricultural sector to
climate change that was carried out in Poland in the late 1990s
proves that the following, in particular, are to be expected:

— an extended agricultural economic and vegetation period,

— widened possibilities to cultivate and obtain increased
yields of thermophilous crops,

— shorter crop ripening periods,

— increased photosynthesis intensity,

— reduced yields due to increased pests’ population and plant
diseases,

— interference of germinating processes resulting from tem-
perature rise,

— reduced soil humidity,

— increased costs of animal production.

Assessment of adaptation costs is complex and difficult.
The adaptation of agriculture will be a long-lasting process,
considering an additional need for the adaptation of this sector
to the requirements of the European Union Common Agricultu-
ral Policy. The adaptation processes will mainly include: chan-
ges in plant cultivation, agri-technology modifications, chan-
ges in the selection of plant species grown and places of culti-
vation. Costs will depend on the adaptation period. If the ada-
ptation is to be extended over time the annual costs will be
smaller. At present, a research project is underway, whose aim
is to prepare a regional programme for the adaptation of agri-
culture in north-eastern Poland with guidelines on good agri-
cultural practice under climate changing conditions.

Some of the projected effects of climate change in agri-
culture are already observed in Poland. A good example is the
reduction of thermal barriers for growing corn for seeds, which
contributed to increased growing area of this crop. At the same
time in the south-eastern part of Poland an increasing harmful-
ness of the European corn borer (Ostrinia nubilalis Hb) is noted
in corn growing, which should be associated with improved
thermal conditions favouring the development of this pest. In
the course of temperature rise over the last decade the limita-
tions in the production of other thermophilous plants such as
soya bean, millet or sunflower, have also declined.
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Whereas, under the observed increasing trend of the ave-
rage annual air temperature (by 0.9°C in the 20th century),
maintained also in the period of 2001-2010, the vegetation
period is likely to become longer, by even as much as 10 days
(taverage> 5°C). Longer vegetation period will affect changes
in the dates of crop sowing and other agritechnical activities.
It will also create possibilities for intercrops and stubble after-
crops. Increased development rate is of special importance to
thermophilous plants such as corn, soya bean, millet and sun-
flower, whose thermal requirements have limited their growth
in Poland in the past. So far, only over small areas of Dolny
§Iqsk (Lower Silesian Region) and the Sandomierska Basin
the probability of corn ripening exceeded 80%. While, the pro-
bability north of the Szczecin-Biatystok line was below 20%.
A simulation that was performed shows that in 2001-2010,
further temperature rise will create favourable conditions for
growing corn (apart from small areas in the northern Poland
and in the mountains), and the probability of corn ripening thro-
ughout the country will significantly exceed 80%.

Simulation of climate changes in Poland carried out on
the basis of GFDL and GISS general models of atmospheric
circulation and on statistical and empirical models elaborated
for country-specific crop production circumstances correspond,
in general, with other yield projections in Europe. Thus, the
simulations according to the GFDL scenario showed app. 10%
reduction in wheat and rye yields, while according to the GISS
scenario the average yields of wheat and rye will only under-
go slight changes compared to the present levels. Sugar beet
yields will rise by a few per cent, and those of corn, soya bean
and sunflower by several dozen per cent. Both scenarios pre-
dict very serious decreases in potato yields, and in the case of
the GFDL model even to the level of app. 30% of the present
yields. The regional variability inside Poland may be, in the
case of certain crops (e.g. potatoes), greater than at present,
while for other crops — smaller (e.g. corn). It is worth noticing
that the prognoses presented above did not take into account
other elements of non-climate-related plant cultivation back-
ground, such as e.g. the nutritional effect of carbon dioxide,
possible changes in the spreading and intensity of agropha-
ges, as well as soil transformation. It also should be added
that in higher temperatures the frequency of extreme weather
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events would possibly be higher, which will specifically af-
fect agriculture.

Adaptation of agriculture to the climatic conditions alre-
ady observed and predicted requires alterations in the organi-
sation of production. Certain measures should be taken now,
and others in the long-term. Special attention should be given
to appropriate crop rotation. It is extremely important in the
production process to adjust the timelines of agritechnical tre-
atment activity to the vegetation conditions of plants (dates of
sowing, application of fertilisers and plant protection agents),
taking account of regionally-specific production to minimise
climate-driven risk of yield losses.

6.2. Coastal zone

The major measures aimed at the protection of the Baltic
Sea coastal zone and adaptation to potential sea level chan-
ges have been laid down in the Act of 28 March 2003 on the
establishment of a long-term “Programme on the protection of
the coastline” (Dz.U. No. 67, item 621). The main tasks of the
Programme are to: build, reconstruct and maintain a protec-
tion system against flooding of the coastal areas, including
removal of damages in the coastal flood control system, to
ensure stabilisation of the coastline and to prevent beach dec-
lining, as well as to monitor the sea coast. As an example of
the activities that have been undertaken may be the sand-fe-
eding of the foreland of the front bank at Krynica Morska on
the Vistula Sand-Bar or feeding with sand of the three parts on
the Helski Peninsula. Similar work has been carried out at open
sea, inter alia, the modernisation of coast strengthening in
many places, including Ustka and Ustronie Morskie, the con-
struction of flood embankments on Kopan Lake Sand-Bar, the
conservation of the cliff at Trzgsacz, modernisation of the sil-
ting pipelines in Kotobrzeg. Artificial feeding, modernisation of
bank strengthening or conservation of the flood embankment
were also carried out around the Szczecinski Bay. As a result
in 2004 actions aimed at protection of the coast from sea ero-
sion were undertaken over a total distance of over 120 km of
the Polish coastline. In 2004 the PAN Institute of Hydro-Engi-
neering has finalised updating the assessment of the impacts
of Baltic Sea level changes on the Polish coast. The analysis
shows that sea water level changes affect app. 2,400 km?
and over 244,000 people. The adaptation costs have been es-
timated at app. 30 billion USD and 18 billion USD is areas hi-
ghly endangered by flooding due to Baltic Sea water level rise.

6.3. Water resources
It is expected that climate impact on water management

in Poland may be revealed mainly through changes in water
balance (outflow and evaporation), inland water quality chan-

ges and increased frequency of extreme hydrological events
(droughts and floods). Adaptation measures of water mana-
gement to climate change should be taken in the above-men-
tioned areas in cases of possible or existing threats to the pu-
blic and the economy in fulfilling their water demand require-
ments, or to the safety of the country. Therefore, the problem
of preparing water management in Poland for climate change
currently resolves itself into monitoring of water balance chan-
ges and scientific research aimed at predicting potential chan-
ges in this balance in the future and changes of biological,
chemical and physical features of the aquatic ecosystems.

Research work on climate change impact and water ma-
nagement adaptation to these changes is carried out by diffe-
rent institutes and universities within the framework of their
statutory financial resources and individual research grants. It
should be mentioned that in 2004 work has been undertaken
under a research project entitled Extreme meteorological and
hydrological events in Poland. A task entitled Elaboration of a
projection model for predicted effects of extreme events and
practical measures for reducing risks of threats will be accom-
plished under this project.

Animportant role in the development of international co-
operation in climate research studies and their application in
water management is played by Centres of Excellence, esta-
blished in 2003 and co-financed by the European Commission,
inter alia, the Centre of Excellence on Geophysical Methods
and Observations for Sustainable Development, established at
the Institute of Geophysics of the Polish Academy of Scien-
ces, and the Centre of Excellence in Wetland Hydrology at the
Agricultural University in Warsaw.

Measures laid down in the Water Management Strategy,
prepared by the Ministry of the Environment in 2005 favour
the adaptation of water management to changed climate con-
ditions. They include, primarily, enhancement of the effective-
ness of protection against floods and drought effects, inter alia,
by increasing river valley retention, stimulating actions to re-
tain water in the soil through modernisation of irrigation sys-
tems or by building and modernising flood control facilities (re-
servoirs, water falls, flood embankments, polders). The Stra-
tegy also underlines the need for fulfilling future water demands
of the public and of the economy in compliance with the prin-
ciples of sustainable water consumption, by, inter alia, com-
pleting multi-functional retention reservoirs and developing
the so-called small water retention, as well as by building
new retention reservoirs of beyond-regional-level importance.
Caring for the quality of water and its availability also lies
under the scope of these measures.

6.4. Forestry

The forecasted climate change may cause a variety of
effects to forests in Poland, including, inter alia:
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— changes of the biotic environment,

— limiting capabilities for retaining groundwaters and miti-
gating extreme surface water flows,

— soil degradation and erosion, and landscape steppification,

— reduction of fauna and flora genetic resources,

— losses of biodiversity and natural landscape.

Climate change may also affect the frequency and spatial
range of fires, pests and pathogens. Certain social and recre-
ational functions of forests may also undergo limitation. Chan-
ges in vegetation caused by climate change and economic use
of land will most likely lead to fragmentation of plant species
and a decline in the diversity of landscape and biodiversity.
The species creating natural vegetation in certain areas now-
a-days, may have problems in adapting to new, unfavourable
environmental conditions, resulting from climate change in
these areas. These species may also be found too far from
new places with favourable conditions for their growth, cre-
ated in the course of climate change, so the colonisation of
these places may become impossible. Newly-created plant
populations will likely be composed of a small number of spe-
cies and it is possible to assume that they will be vulnerable
to invasions of the more adjusted species of phytophages and
pathogens, which in the ecological meaning, will partly resto-
re the species population and biodiversity.
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The use of non-local species and ecotypes may be justi-
fied if the predicted climate change goes beyond the toleran-
ce limits for the local species. It is also essential to esta-
blish a system of corridors of nature to allow natural migra-
tion of fauna and flora species, along with the changing cli-
matic conditions.

Efforts made by Polish foresters to enrich the composition
of forest species and to adjust it to the quality of forest habi-
tats have already led over the past 55 years to an increase in
the share of broadleaved trees from 13% to 22%, which was
also affected by climate warming in this period. It is planned
to further increase the share of broadleaved species up to 33%
of the total treestand, and the spatial share of multi-species
treestands up to 48%, by reducing at the same time the area of
pine-tree monocultures.

Monitoring of forests shows that the worsening of tre-
estand condition contributes to climate change, including the
observed warming and deepening water shortage in many
regions of the country. Increased deposition of nitrous com-
pounds and increased atmospheric concentration of CO, con-
tributing to the eutrophication of forest habitats and enhan-
cement of an increase in the treestand growth are also im-
portant factors affecting the treestand condition. This pheno-
menon makes treestands less resistant to adverse environ-
mental impacts.
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1. FINANCIAL ASSISTANCE AND TECHNOLOGY TRANSFER
UNDER ART. 4.3, 4.4 AND 4.5 OF THE CLIMATE CONVENTION

Poland as a Party not listed in Annex Il to the Convention
does not have a duty to fulfil the provisions, under Articles 4.3,
4.4 and 4.5 of the Climate Convention. However, by understan-
ding the need for supporting sustainable development in the
developing countries and in those with economies in transi-
tion, provides such assistance, to the extent possible.

1.1. International development assistance

The Polish development assistance for countries under-
goes constant and significant increase. For instance, in 2004
Poland provided 137.3 million USD for supporting the deve-
lopment of the developing countries and those in transition
(mainly the developing countries). This assistance accounts
for almost 0.05% of the Polish GDP in 2004. Irrespective of
the aforementioned development assistance in 2004 Poland
contributed to the development assistance budget of the
European Union.

Additionally, over 20 million USD was submitted mainly
to countries in transition. Activities related to bi- and multi-
lateral humanitarian assistance were also undertaken amoun-
ting to app. 1 million USD, which was divided among Iran, North
Korea, Sudan (Darfur) and the region of South and East Asia.

1.2. Transfer of technology

Poland provides support for the promotion of technological
development. For instance, the following financial resources
were provided in 2004 within the development assistance by:
— granting a preferential credit under a combined assistance

scheme for Serhia and Montenegro (projects for the ener-
gy and mining sectors),

— granting a preferential credit under a combined assistance
scheme for China for projects on environmental protection,
as well as on health protection, education, infrastructure,
communication and mining.
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8. RESEARCH AND SYSTEMATIC OBSERVATION

8.1. National-level activities

8.1.1. Introduction

The organisation of scientific research and development
in Poland is based on four pillars: the institutes of the Polish
Academy of Sciences (PAN), university-level high schools,
research and development institutes, and development units
(mainly in industrial enterprises). The Polish Academy of
Sciences is a corporation of scientists representing all scien-
tific fields, and at the same time conducting research stu-
dies in its own institutes, mainly in the area of basic rese-
arch. Universities, apart from playing their major role, which
is providing education for students, conduct research stu-
dies basing on scientific staff and students. Depending on
the nature of the university such studies include both the basic
research studies and development studies that are carried
out in collaboration with economic entities. Whereas, rese-
arch and development institutes have been established ma-
inly to meet the needs of the economy and the public in the
field of research and development studies, and to implement
the tasks of the state services. For the purposes of climate
research in the field of measurements and observations such
tasks are assigned mainly to the Institute of Meteorology
and Water Management.

8.1.2. Principles for funding research and observation

The financing of research from the state budget includes
funding of activities targeted at implementing the state poli-
cies onresearch, science and technology, and innovation, and,
in particular, research and development studies (R&D) as well
as undertaking other activities especially important for the ci-
vilization progress. Financial resources for scientific research
are granted to:

— research institutes —to conduct statutory activities and for
investments for the purposes of scientific research or de-
velopment studies,

— universities and other academic schools — for their own
research,

— scientific institutions representing scientific research
networks —for joint research projects,

— research institutes and other authorized entities — for un-
dertaking measures or tasks planned for implementation
at a specified time and under certain terms,

— ministers that coordinate different divisions of the govern-
mental administration, to the heads of the central govern-
ment administration bodies, and to the President of the
Polish Academy of Sciences — for activities supporting
research.

Financial resources for research and development origi-
nate also from other, non-budgetary, sources, such as: econo-
mic entities, research institutions of the Polish Academy of
Sciences (PAN), research and development institutes, as well
as those obtained under EU framework programmes and other
international research programmes and initiatives. The sha-
re of these financial resources in the funding of research in
Poland keeps rising, and it is expected to become even more
significant.

The budgetary expenditures on scientific research in
Poland are among the lowest in Europe and amount to 0.313%
of GDP (in 2005)3%). Whereas the gross domestic expenditu-
res on research and development (GERD) in relation to GDP
account for 0.58% of GDP (in 2004)*%). GERD per capita amo-
unts to 64.5 USD PPP*") (in 2003). The figures above place
Poland at one of the last positions among the old and new EU
Member States (the European GERD was 1.90% )*2. The cau-
ses of this unfavourable situation are complex and they, inter
alia, include:

39) Source: publication of the Department of Financing Scientific Research at the Ministry of Science and Higher Education (MNiSW).

40) Source: Science and Technology in 2004 (in Polish), GUS publication.

#1) USD PPP — acc. to purchasing power parity of US dollar. Source: Science and Technology in 2004 (in Polish), GUS publication.

42) Source: Science and Technology in 2004 (in Polish), GUS publication.
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— low budgetary expenditures on research and their inappro-
priate structure,

— lack of a sufficient number of economic mechanisms to
encourage the private sector to support research and deve-
lopment studies,

— lack of a developed network linking science with the eco-
nomy sector.

Asiillustrated in Figures 14 and 15, since the beginning
of the 1990s a constant decrease in the expenditures on

research has been observed, which resulted mainly from the
declining share of the state budget in the funding of research
and development (R&D) and from lack of increased financing
by the economy sector. Lack of effective mechanisms for
encouraging the enterprises to contribute to R&D funding
makes Polish research studies unattractive to the economy.
This affects the innovation initiative in the economy, which
is becoming more dependent on imported patents, licences
and technologies.

Figure 14. The share of budgetary expenditures on research in GDP in 1991-2004
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Figure 15. Budgetary expenditures on research in 1991-2004
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8.1.3. Climate studies in the state research policy

National Framework Programme. The National Frame-
work Programme, which was adopted in 2005, serves as a
basis for the minister responsible for science-related mat-
ters to announce calls for some several dozen research pro-
jects that are commissioned annually. This Programme sets
out nine research fields of considerable significance to the
socio-economic development of the country, within which
priority research fields have been identified with a view to
development acceleration. A research theme entitled The
economy as a climate change factor has been launched un-
der this Programme as one of the strategic research fields,
which is the environment. Its aim is to define the ways of
reducing greenhouse gas emissions in Poland and to incre-
ase their capture, reduce the use of non-renewable energy
sources in favour of renewable sources, as well as to com-
bat the negative consequences of emissions of these gases
for the economy and nature.

Poland's Climate Policy. This document, which was ela-
borated by the Ministry of the Environment in 2003 and adop-
ted by the Council of Ministers, contains the following re-
commendations on research studies, education, training and
raising public awareness.

As regards research it would be necessary to:

— conduct studies on the use of energy and its production,

— continue research studies to track climate change and the
variability of climate and climatic processes,

— continue research on climate change scenarios for Poland
connected with the growing concentration of greenhouse
gases in the atmosphere,

— continue research on the consequences of climate change
and on the adaptation to these changes in Poland,

— provide financing for the aforementioned activities.

Furthermore, it is necessary to conduct systematic obse-

rvations in the following fields:

— monitoring of the variability of Poland's climate,

— monitoring of emissions and removals of greenhouse
gases;

— monitoring of the state of the atmosphere and
hydrosphere,

and to participate in:

— the Global Climate Observing System (GCOS),

— the oceanic observation systems,

— the Earth's surface observation systems,

— international programmes, e.g. the World Climate Program-
me, the European Climate Change Programme, the Interna-
tional Geosphere-Biosphere Programme, the Intergovern-
mental Panel on Climate Change (IPCC).
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8.1.4. Research activity fields in climate change

Polish scientific research studies in the field of climatolo-
gy cover a wide range of topics among which the following
can be distinguished:

— physical climatology;

— topoclimatology (climatology of urban areas, in particular);

— dynamic climatology;

— regional climatology, applied climatology and climate chan-
ge survey.

The following major issues may be identified in climate
change research:

— historical research on climate change, modelling of clima-
tic processes, and the development of scenarios for pre-
dicted climate change,

— climate change impacts on the natural environment, on the
economy and the public,

— impact of human activity on climate, and

— social and political aspects of climate change.

Historical climate change is a subject of interest to many
climatologists, and similar to the situation in other countries,
most research studies cover mainly the period of instrumental
measurements, i.e. more or less from the end of the 18th cen-
tury and the beginning of the 19th century and surveys are
most often limited to country’s regions, sometimes only indi-
vidual towns. Long-term homogenous series of atmospheric
temperatures elaborated for the Polish stations, such as: War-
saw, Cracow, Putawy, Gdansk, Hel, Koszalin, Szczecin, Byd-
goszcz, as well as Sniezka may serve as an example. Com-
plex research studies relating to the territory of the entire co-
untry are only possible from the beginning of the 50s of the
20th century. The key role in this field is played by the Institute
of Meteorology and Water Management, which conducts work
on extending the scientific research background with the do-
cumentation from the beginning of the 1920s. These studies
dominate among other Polish climatic achievements. The pre-
instrumental period, for which the only available data are “pro-
xy" data in the form of geomorphology change, the dendrolo-
gical and limnological data, as well as historical records, is
also represented in Polish literature. The reconstruction of the
thermal and precipitation conditions was based on historical
materials from Cracow from the first half of the 16th century.
Studies belonging to this group aimed at seeking historical
climate change trends and potential regularities of these chan-
ges. In general, they confirm the results obtained in this area
in the neighbouring countries. Several surveys attributed the
causes of climate change observed in Poland, focusing mainly
on their links with the regional and global processes (changes
of regional atmospheric circulation, Oscillation of the North
Atlantic, Arctic Oscillation, temperature changes of the surfa-
ce of the North Atlantic, etc.).
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Special attention should be given to research studies ba-
sed on own observations related to the climatology of pollu-
tants (Slqsk, Cracowy), evolution of the urban boundary layer
(Cracow, t6dz), tropospheric ozone and UV radiation (Belsk,
Legionowo), as well as changes in the concentrations of gre-
enhouse gases and halogens (Cracow). These studies, despi-
te their relatively short data series, constitute animportant and
to a certain extent sophisticated contribution to the knowled-
ge on Polish climate.

The attainment of the Polish climatology is smaller in the
field of modelling climate change. This is mainly due to the
costs required for such research studies and to their cross-
cutting inter-disciplinary nature. Work undertaken in this field
to date has been carried out individually by different scienti-
sts, often in cooperation with foreign climatology centres. They
mainly focussed on the so-called “downscaling” (dynamic and
static) and on the interpretation of the results of the General
Atmospheric Circulation models (and sometimes also the ocean
circulation) in relation to the whole territory of Poland or its
selected regions. They constitute an interesting attempt of
evaluating the expected climate change in Poland and of attri-
buting the causes of the changes observed.

The second research field — the impact of climate chan-
ge on human activity — is strongly represented in the Polish
scientific community. Studies are focused on several scien-
tific areas most vulnerable to climate change. These are:
water resources, agriculture, coastal zone, ecosystems, fo-
restry and the energy sector. This relatively new research
field, also at global scale, is to a great extent of universal
nature, and thus the attainment of Polish scientists gains
greater approval and response reflected in scientific literatu-
re than studies on traditional climatology. The most complex
Polish elaboration in this area was a publication on greenho-
use gas emission reduction strategies and adaptation of the
Polish economy to climate change.

Climate change will also influence human technical ac-
tivity, especially the energy sector. An analysis has been
carried out in this field to identify measures which will be
essential to take in order to adapt this sector to the chan-
ged conditions (mainly reduction of greenhouse gas emis-
sions) through the improvement of energy efficiency, re-
duction of energy intensity of the economy, development of
renewable energy sources, changes in the energy supply
structure etc.

In 1994-2004 around 80 research projects on climate
change and the process of global warming have been carried
out. They included both, projects of European importance:

— climate change impacts on water resources,

— reconstruction of climate changes in the quaternary period
(geomorphologic methods) and in the historical period
(dendrochronology, historical sources),

— climate change impact on plant production,

— strategies for reducing greenhouse gas emissions and ada-
pting the economy to climate change (water resources,
agriculture, coastal management),

— analysis of changes in the greenhouse gas emissions and
atmospheric concentrations of ozone and halogens,

— regional scenarios of future climate change (within a limi-
ted scope),

and projects that were considered important at national and
local levels:

— assessment of climate changes in the 20th century,

— adaptation of living organisms and crops to climate
change,

— statistical analysis of climate elements at local and regio-
nal scales,

— applied research on the impacts of climate conditions on
economic and technical activity,

— extreme meteorological and hydrological events in Poland.

The following topics may be considered as priority tasks
under the Climate Convention and the Kyoto Protocol, as well
as the European Union (in the research policy of the Communi-
ty climate change problems have been given the highest prio-
rity by the European Community in the field of environmental
research policy):

— assessment of future climate changes in the light of incre-
ased greenhouse gas emissions,

— assessment of the impact of climate change on economic
activity and on the public (sea level rise, agriculture and
forestry, energy sector, human health, ecosystems, water
resources, extreme events, regional conflicts, migrations,
sudden climate change) taking account of their vulnerabili-
ty connected with these changes,

— climate change reduction methods with their cost
analysis,
— methods and costs of adaptation to climate change.

Furthermore, scientists from various Polish centres par-
ticipated in numerous projects on climate changes and their
specific consequences, which were funded with foreign re-
sources, mainly of the European Union. The IMGW, due to its
specific role in climate research in Poland, took part in a pro-
ject on the European Climate Assessment 2000 (ECA 2000)
concerning climate change in Europe, within the framework
of the European Climate Support Network (ECSN). Additio-
nally, the IMGW and certain other research centres are invo-
Ived in regional analysis of climate change and its consequ-
ences in the Baltic Sea region (Baltic Assessment on Clima-
te Change, BACC).
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8.2. Participation in international programmes

8.2.1. Polish contribution to the research activity of
the International Geosphere-Biosphere Program-
me (IGBP) and its subprogrammes

The activity of the Polish National Committee (PKN) of the

IGBP covers a broad research and organisational area:

— research on the impacts of global changes of the geosphe-
re, biosphere and anthroposphere on the entire natural envi-
ronment of the country,

— projections and examination of these impacts on domestic
economic and social development,

— research on increasing extreme events (floods, droughts,
hurricanes, landslides, hailstorms, storms, fires, etc.) and
on projections and prevention of their environmental, eco-
nomic and social effects.

PKN IGBP of the Polish Academy of Sciences (PAN) provi-
des information to the national community on the results of
research studies, as well as on the development of the IGBP
and other international programmes that cooperate with it.
Furthermore, the Committee provides inspiration and coordi-
nation of priority research studies related to global climatic
and environmental changes. The results of Polish research stu-
dies are presented at national and international conferences.
The Committee constitutes a forum for presenting domestic
research studies as well as research projects on global and
environmental changes, and on their consequences.

A special publication of the Polish National Committee,
Papers on Global Change IGBP, presents the results of Polish
scientists in global change, and heads for the papers of fore-
ign authors. The Advisory Board of this publication comprises
scientists of various research fields representing the world's
science (Japan, Germany, Russian Federation, Switzerland,
USA and Hungary). The Committee annually publishes the IGBP
Polish Newsletter within its informative and reporting activity.

Biospheric Aspects of the Hydrological Cycle (BAHC).
Studies on the impact of the unstableness of geophysical pro-
cesses on domestic water resources with particular conside-
ration of extreme hydrological events, such as floods and dro-
ughts, were subject to detailed analysis. The studies underta-
ken identify hazards of water resources and extreme hydrolo-
gical events resulting from temperature changes. The problem
of droughts was also investigated, inter alia, on the territory of
the Wielkopolska region with regard to the requirements of
different plant habitats, and the rate of global climate change
impact on the river regime was also analysed in selected river
basins with different physico-geographical features. The work
of Polish scientists has gained international recognition and is
used, inter alia, in the reports of the Intergovernmental Panel
on Climate Change. In the recent period a team of scientists
from ZBSRiL PAN got involved in research studies under the
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MICE programme (Modelling the Impact of Climate Extremes,
MICE), followed by its continuity — the ENSEMBLES project.
Other teams of Polish scientists were also involved in the
work on the impact of land-use on water and heat balances,
and others in the aspects of the protection of the coast against
predicted rise of the ocean level by analysing possible losses
connected with those changes and by identifying measures
essential for ensuring economic security in this area.

Global Change and Terrestrial Ecosystems (GCTE). Sta-
tionary research studies on pollution balance in forest ecosys-
tems were carried out in the Carpathians and Sub-Carpathian
Basins. Studies on the impacts of global change on the carbon
cycle in forest ecosystems and on the effects of forest recla-
mation in industrial areas were carried out in parallel. Also,
monitoring of ion exchange was carried out in the lowland and
post-lake ecosystems. By analysing changes taking place in
the population of pine forests in the southern cross-section of
Europe (from Laponia to the Carpathians) a clear trend was
noticed for forest range to move towards the north as climate
warming proceeds. Changes in the vertical structure of plant
species under global atmospheric temperature rise were sub-
ject to analyses carried out in the Carpathians.

Research in agriculture focussed on the assessment of
climate change impact on plant production and it was carried
out mainly in Pufawy. These studies proved that the expected
temperature changes will have a significant influence on plant
production and to ensure production efficiency it would be ne-
cessary to introduce changes in crop production structure. Stu-
dies on energy and material flows in agricultural landscape
form a separate group of issues.

Analyses of the consequences of climate change in fore-
stry and estimates concerning adaptation capacities of Polish
forests to changed climate conditions were also undertaken
that ended up with certain recommendations concerning chan-
ges in forest management. The range of avifauna in Poland in
the context of observed climate warming was also examined.

International Global Atmospheric Chemistry (IGAC). Vio-
nitoring of stable and radioactive isotopes in the atmosphere was
targeted at discovering the isotopic composition of CO, and CH,,
and the proceeding changes connected with human interference.
Research studies on the location of the boundary layer in the
vertical profile of the atmosphere in urban areas by using sodar
and teledetection methods were also carried out. These studies
correspond to research on atmospheric ozone changes, as well
as on changes in UV-B radiation and tropospheric ozone.

These studies partly include methods for impact asses-
sment of different types of activities on climate and their aim
is to establish relevant indicators and greenhouse gas emission
standards, as well as to develop methods to reduce adverse
effects. A number of studies in this field are of innovatory
nature and represent a very high level.
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Past Global Changes (PAGES). Research on past environ-
mental changes focussed on the investigation of mechanisms
of changes in the last glacial and Holocene periods. Special at-
tention in the glacial period has been given to climate changes
registered in loess sediments and to the deglaciation process
and permafrost recession. Particularly important was the disco-
very of one-year old laminas in Lake Gosciaz, representing the
last 12.5 thousand years. They provided the basis not only for
a detailed reconstruction of environmental changes, but also for
the calibration of radiocarbon curve and the determination of
the duration of the cooling period of the early dryas.

Reconstructions of hydrological changes mainly based on
analyses of sediments and river forms, as well as landslides,
lakes and marshlands were also carried out under internatio-
nal programmes. It was, inter alia, proved that Holocene con-
sisted of more humid phases with a high frequency of extreme
events. Vegetation changes were reconstructed using an iso-
topic method. Polish scientists participate also in interdiscipli-
nary research programmes on the history of Lake Baikal and
of Scandinavian lakes, and are involved in the European pali-
nology database.

Joint Global Ocean Flux Study (JGOFS). Studies on the
integration of solar radiation with the maritime environmental
biosphere, on the modelling of hydrophysical field structure,
and on energy supply for the seas through photosynthesis
were carried out in this area of interest. Several new me-
thods, inter alia, using satellite technology, were developed
that are useful for Baltic Sea monitoring. Implementation of
the elements of satellite technology in environmental moni-
toring is currently carried out by the IMGW and independen-
tly by the PAN Institute of Oceanology and the University of
Gdansk. Polish research studies in polar zones significantly
contribute to the knowledge on the impacts of global war-
ming on ocean ecosystems.

Land Ocean Interactions in the Coastal Zone (LOICZ).
Special attention has been given to the coastal zone in terms
of expected global warming leading to sea level rise and po-
ssible increase of the frequency of storms and of their
strength. Studies on the dynamics of the coastal zones and
sea sediments and on the evolution of the Baltic coastline
over a longer period of time were also carried out, similar to
the modelling of physical processes at river mouths, salt and
C0, exchange in the sea contact zones, as well as the che-
mistry and pollution of coastal waters. Extended studies on
long-term temperature variability of sea water, its salinity,
and on the inflow of nutrient substances into the Baltic Sea
are carried out in the IMGW.

International Human Dimensions Programme on Global
Environmental Change (IHDP). The IHDP programme gives
priority to the ,Social attitude as a driving force in the under-

standing of the causes and effects of changes in the environ-
ment and of the use of Earth’s natural resources”. Research
has been undertaken to integrate activities of physical, econo-
mic and social sciences to improve the understanding of hu-
man behaviour in the environment, which leads to its degrada-
tion, both at local and global levels.

The Polish National Committee of the International Geosphe-
re-Biosphere Programme (PKN IGBP) has taken the role of an
initiator to establish the IHDP National Committee. The problem
of human activity impacts on global climate change has been
a subject of interest of several seminars and conferences, orga-
nised by PKN IGBP, as well as of numerous publications.

8.2.2. Cooperation under the World Climate Programme
(WCP)

Polish scientists and experts actively participate in the
work of the WMO and its commissions and individual program-
mes. For example, the scientists from the Institute for Rese-
arch on Agricultural and Forest Environment (ZBSRIiL PAN)
were involved in research activities under the World Climate
Programme — Water aimed at seeking changes, both gentle
trends, as well as sudden jumps in the extreme values of the
long time series of river flows (for around 200 stations all over
the world). Three reports have been published as a result of
those studies under the WCASP series (2004), i.e. the World
Climate Applications and Services Programme.

In 2005 a Climate Atlas of Poland was published. It was
prepared by IMGW and it contains a broad spectrum of clima-
te elements observed in 1871-2000 in Poland. Furthermore,
a programme for saving historical data, including their scan-
ning and digitization from archive materials, inter alia, from
the period of 1930-1950, is implemented in the IMGW. Stu-
dies on the variability of climate conditions in Poland based on
long-term series of climate data are constantly continued.

8.2.3. Global Climate Observing System (GCOS)

Poland has designated a national focal point for coopera-
tion within the GCOS, which is located at the Institute of Mete-
orology and Water Management (IMGW). Two stations from
the territory of Poland were submitted for incorporation into
the observation network of the GCOS. Poland was also repre-
sented in a regional GCOS seminar organized for Central and
Eastern Europe, and thus showed its engagement in this field.
This engagement has also been proved, inter alia, by prepa-
ring by the IMGW at the request of the GCOS Secretariat the
regional strategy for the safeguarding of historical materials.
Detailed information on observing systems under the GCOS:
the Global Ocean Observing System (GOOS), the Global Terre-
strial Observing System (GTOS) and the Global Atmosphere
Watch (GAW) is presented in Chapter 8.3.
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8.2.4. Participation in the work of the Intergovernmen-
tal Panel on Climate Change (IPCC)

The Polish focal point for the IPCC has been designated in
1990 by the Minister of the Environment and it is currently loca-
ted at the Institute of Meteorology and Water Management in
Warsaw. It coordinates work for the IPCC in Poland, provides
opinions to IPCC documents and nominates experts to partici-
pate in working group sessions and expert meetings. Polish
scientists are involved in the preparation and review of IPCC
documents and reports.

Polish scientists took part in a series of preparatory meetings
(the so-called scoping meetings) for the IPCC Fourth Assessment
Report (AR4) on climate change. In the work related to the AR4
Poland is represented by Polish scientists preparing chapters on
fresh water resources and their management and on the asses-
sment of observed changes and natural impacts of managed
ecosystems on climate change. A small group of Polish scienti-
sts has been invited by the IPCC to participate in the so-called
expert review phase of the report. Polish scientists also partici-
pated in the preparation of two special IPCC reports on the pro-
tection of the ozone layer and the global climate system, and on
carbon dioxide capture and storing, as well as in the preparation
of a technical document — Climate change and biodiversity.

Polish contribution is also visible in the preparation of two
documents supporting national estimates on greenhouse gas
emission and removal inventories connected with deforesta-
tion and other changes in land use. Polish experts took part,
both in the preparation of Definitions and methodology options
for emission inventories connected directly with degradation
of forests and other plant habitats resulting from human activi-
ty, as well as a Guidebook on good practices in estimation,
measurement, monitoring methods and on methods for repor-
ting changes in carbon stocks and carbon dioxide emissions
connected with land use, land-use change and forestry.

8.2.5. Participation in the European Programme for the
Global Ocean Observing System (EuroG0OOS)

Polish institutions (IMGW, 10 PAN, IM) being members of
the EuroGOOS carry out important activities for the development
of the European operational oceanography, which will signifi-
cantly contribute to the Global Ocean Observing System—GOOS.
The key element of work carried out under the EuroGOOS is to
create and develop a stable system for oceanographic obse-
rvations and measurements within the Baltic Sea area.

8.3. Systematic observation
8.3.1. Meteorological observing systems

In Poland observation and measurements under the glo-
bal system for meteorological and climate observation are
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carried out by the State Hydrological and Meteorological
Services of the Institute of Meteorology and \Water Manage-
ment (Table 54).

Table 54. Summarised information on the atmospheric observation
system in Poland (this system includes IMGW stations,
which operate under GSN and GUAN, and out of 6 GAW
stations — 4 belong to IMGW, 1 to 10$ and 1 to PAN)

Scope of information GSN |GUAN | GAW | Other
How many stations are the responsibility
of the Party? 61 8 7o e
How many of them are currently operated?
(2005) 61 3 7 | 1182

How many of them participate in international
data exchange?

Does the Party operate any international
archive centre?

Does the Party operate any centre for
archive/control quality?

Source: IMGW.

61 3 7 | 1182

NO | NO | NO | NO

YES | YES | NO | YES

This system consists of:

1) 61 synoptic stations (GSN) with regular personnel and
additionally fitted with independent, automatic meteorolo-
gical stations;

2) 153 climatological stations and meteorological posts provi-
ding measurements and observations of meteorological pa-
rameters; equipped with automatic meteorological stations;

3) 1029 precipitation posts, of which 302 are fitted with au-
tomatic rain-meters for continuous measurements of pre-
cipitation levels;

4) 3 aerological measurement stations used for vertical
atmospheric profiles up to 30 kilometres high.

The whole network follows a programme for measure-
ments and observations, which is compliant with the standards
of the World Meteorological Organisation and the equipment
installed in the observation and meteorological network un-
dergoes systematic control and periodical calibration. For this
purpose, a Central Laboratory for Measuring Apparatus has
been established at the IMGW.

Information from the network of measurement and obse-
rvation stations and posts is, following its verification and con-
trol, stored in the IMGW national database on historical data,
with no validity date, on paper carriers (the oldest going back
to the end of the 18th century), on films and in electronic form
(digital data cover the period from 1951).

Every three hours IMGW transmits to the GTS, which is
supervised by the WMO, data from 22 GSN stations, and twice
a day — the aerological data from 3 GUAN stations. CLIMAT
DATA messages from 6 GSN stations, and CLIMAT TEMP
messages from 3 GUAN stations are forwarded to NCDC/NOAA
in Ashville (USA).

Apart from the IMGW and ZMSP networks, meteorologi-
cal measurements are also carried out by certain universities,
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such as Gdansk University (UG), Jagiellonian University (UJ),
Nicolaus Copernicus University (UMK), Maria Curie-Skiodow-
ska University (UMCS), Adam Mickiewicz University (UAM)
as well as research institutes (IUNG, IGiPZ PAN). These sta-
tions carry out long-term systematic meteorological and spe-
cialised measurements, e.g. related to surface evaporation (UG)
or take measurements of selected meteorological elements.

8.3.2. Ocean observing systems

The following research institutions participate in oceanogra-
phic observations: the Institute of Meteorology and Water Mana-
gement (IMGW), the Oceanology Institute (10 PAN), the Institute
of Hydro-Engineering (IBW PAN), both members of the Polish
Academy of Sciences (PAN); the Maritime Institute (IM), the
Maritime Institute of Fisheries (MIR) and Gdansk University (UG).

The key role in the system in Poland is played by IMGW,
which since the beginning of the 60s of the 20th century has
been actively participating in one of the largest global observa-
tion programmes coordinated by the World Meteorological Or-
ganisation, which is VOS (Voluntary Observing Ships). Under this
system, regular observations and meteorological measurements,
and surface oceanographic measurements, essential for proper
functioning of the system of forecasts and warnings for the sea
areas and coastal zones, are carried out by trade ships. At the
same time, IMGW participates in the Marine Climatological
Summary Scheme (MCSS), a worldwide programme, whose
ultimate goal is to collect data concerning observation and me-
asurement results (VOS) on digital carriers and to prepare clima-
te characteristics and atlases for sea areas. A representative of
Poland coordinates work under this programme, which is re-
alised under the auspices of a Joint WMO-I0C (UNESCO) Tech-
nical Commission for Oceanography and Maritime Meteorolo-
gy (JCOMM). Furthermore, IMGW, for the purposes of rese-
arch on climate change in NCAR (NOAA, USA), takes part in
the work on the development of an international and global
database containing results of all meteorological observations
carried out at seas and oceans (ICOADS, International Com-
prehensive Ocean-Atmosphere Data Set). Currently, the afore-
mentioned database contains almost 2 million records; the ol-
dest observations come from the 17th century.

The oceanographic activity of IMGW within the scope of
GCOS, includes regular measurements and observations of the

maritime environment of the Polish zone of the southern Baltic
Sea by using a research ship (measurements are carried out
since the late 1950s), and measurements in coastal stations
on the levels of the sea, temperature and water salinity, which
are carried out in some stations since 1945. During regular
sea expeditions meteorological observations and measure-
ments within the scope of SHIP telegrams, measurements of
temperature and water salinity in the vertical profile from wa-
ter surface to the bottom and profile measurements of sub-
surface sea currents are carried out. Three maritime measure-
ment stations in the region of the three Baltic deeps are ele-
ments of the international network of stations controlled under
the HELCOM monitoring programmes, where measurements
of the basic parameters of the state of the Baltic Sea environ-
ment have been carried out since several decades.

Inthe recent years the IMGW coastal measurement sta-
tions have undergone in-depth modernisation, and thanks to
that systems of measurements, transmission and storing of
data on sea levels and water temperatures improved.

Allmeasurement data are subject to quality control and they
are stored in the IMGW oceanographic electronic database. This
database contains all regular measurement data collected sin-
ce the 1950s, and measurement results of the sea level, tempe-
rature and water salinity at coastal stations since as early as
1938, and observations of sea condition, since 1962.

IMGW as a national centre for oceanographic data main-
tains an oceanographic database registered in I0DE, and ta-
kes part in regular exchange of basic oceanographic data (tem-
perature and salinity) with the database of the International
Council for the Exploration of the Sea (ICES) in Copenhagen. In
addition, IMGW represents Poland in the SeaSearch project,
which is funded by the European Commission under the Fifth
Framework Programme. The project’s aim is to develop a pan-
European network of oceanographic databases.

Measurements taken by the 10 PAN research ship during
its cruises in the Baltic Sea and in the Arctic include the follo-
wing parameters: solar radiation, sea surface atmospheric tem-
perature, concentration of aerosols and humidity above sea sur-
face, and sea temperature and salinity, sea currents, light trans-
mission deep into the sea for selected wave lengths, and others.

Currently, Poland has 67 Volunteer Observing Ship (VOS)
platforms, 3 Ship of Opportunity Programme (SOOP) platforms,
of which 1 is owned by IMGW and MIR, 1 by the 10 PAN and

Table 55. Summarised information on the oceanographic observing system in Poland

SUB-SFC MOORED

Scope of information VOS | SOOP |TIDE GAUGES | SFC DRIFTERS FLOATS BUOYS ASAP
For how many platforms is the Party responsible?(2005) 67 3 1 - - 2 -
How many of them participate in international data exchange? | 67 3 11 - - 1 -
Does the Party operate any international archive centre? NO NO - - - - -
Does the Party operate any centre for archive/control quality? | YES YES YES - - - -

Source: PAN.
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one by IM, 11 TIDE GAUGES (sea-level measurement stations),
all owned by IMGW, 2 MOORED BUQYS, i.e. autonomic measu-
rement buoys, each owned by: 10 PAN and IBW PAN (Table 55).
IBW intends to remain only with the one buoy currently used.
Further work by IMGW under the programme on measure-
ments of basic oceanographic parameters within the Polish
Baltic economic zone depends, to a great extent, on the natio-
nal policy concerning the maintenance of the basic measure-
ment network for the Baltic Sea and its funding. The present
measurement programme is carried out mainly thanks to the
existing Baltic Sea Monitoring programme conducted by IMGW
within the framework of the State Environmental Monitoring
system. This programme constitutes a consistent maritime
environment control system for the Baltic Sea covering both
the abiotic and biotic parameters, and provides basic data for
further studies on Baltic Sea status changes in the context of
climate change. However, its further operation is seriously thre-
atened in the light of the variable and unstable financial policy.

8.3.3. Terrestrial observing systems

Since 1998 the Department of Geomorphology at Ma-
ria Curie-Sktodowska University in Lublin (Table 56), and
since 2003 - the Department of Cryology and Polar Rese-
arch at Nicolaus Copernicus University in Torun have been par-
ticipating in the system for observing the Earth’s surface.

Table 56. Information on Poland’s participation in terrestrial obse-
rving systems

Scope of information GTN-P | GTN-G |FLUXNET
How many stations are the responsibility 303 _ _
of the Party?
How many of them are currently operated? 303 _ _
(2005)
How many stations participate in international
26 - -

data exchange?
Does the Party operate any international

; NO - -
archive centre?
Does the Party operate any centre for

. ) NO - -
archive/control quality?
Source: PAN.

Poland is a member of the International Permafrost Asso-
ciation (IPA) and is involved in the Circumpolar Active Layer
Monitoring (CALM) programme, which is a part of the Global
Terrestrial Network - Permafrost (GTN-P). The CALM program-
me was developed in the early 90s of the 20th century in order
to assess changes taking place in the active layer of long-
term permafrost and to provide information for regional and
global models. Measurement results that are collected by scien-
tists at CALM stations are transferred to the CALM data cen-
tre at the University in Cincinnati (USA) and to the National
Snow and Ice Data Center, Boulder Colorado (USA).
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8.3.4. Satellite climate observing systems

The Institute of Meteorology and Water Management has
a station for receiving and processing satellite data (Table 57),
which allows to take advantage of the following geostationa-
ry and circumpolar satellite systems:
— Meteosat,
— Meteosat — Rapid Scan,
— NOAA,
- MSG,
— METOR,
— FENJUN.

Table 57. Information on the satellite observing system
(for research and operation purposes) in Poland

Scope of information Possible answer
Has the Party a space-based research Series/missions: cooperation
programme in place? under EUMESAT
Is there any commitment concerning the
quality and continuity of the climate data NO
obtained from satellite data?
Is there any national programme for obtaining NO

climate data from satellite data?
Are the climate data files disseminated on Still in scientific/experimental
regular basis? phase
Are the data accessible free of charge? Within the IMGW network
Does the Party operate any international

; NO
archive centre?
Does the Party operate any centre for

. . YES
archive/control quality?

Source: IMGW.

The data received are processed into an image form with
possible animation, and made accessible to users within and
outside IMGW. Satellite system products supply the user se-
rvices systems and provide input to the forecasting systems.
Below are the most important types of satellite products that
are developed and updated operationally:

— satellite images in all spectral channels of satellite sen-
sors (calibrated and corrected geometrically),

— selected colour compositions RGB of 3 channels,

— products of satellite atmospheric sounding with ATOYS/
/NOAA sensors,

— products of SatRep — satellite image analysis,

— specialised products on the Earth’s surface (sea iceing,
SNOW cover, etc),

— products from other satellites retransmitted by Meteosat
and MSG systems: images from GOES-E, GOES-W, GMS,
JNDOEX,

— satellite products for media.

The Institute has a rich archive with the METEOSAT and
NOAA satellite data from the 1960s in a photographic form, and
since 1987 until now in a digital form. The Institute’s research
activity focuses mainly on the use of satellite information in
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meteorology and hydrology, with a direct goal to implement the
methods prepared into the services performed. Work on the
use of data available from meteorological satellites in other
fields, such as: oceanology, agriculture, research on natural
environment, early warning systems for extreme events, is
also carried out. The Institute actively cooperates with the Eu-
rope’s Meteorological Satellite Organisation (EUMETSAT).

8.3.5. Monitoring of greenhouse gases

Measurements of greenhouse gas atmospheric concen-
trations in Poland are carried out at two stations located in the
zone of limited anthropogenic impacts: in the Puszcza Borecka
forest in the north-eastern part of the country and on the Ka-
sprowy Wierch Mountain in the south of the country.

The measurement station on the Kasprowy Wierch Moun-
tain (1,987 metres above sea level) was established in 1994
by the staff of the Environmental Physics Chair of the AGH
University of Science and Technology (AGH) in Cracow. This
station is located in the building of the IMGW High-Mountain
Meteorological Observatory. Apart from atmospheric concen-
trations of selected greenhouse gases (CO,, CH,, SF;), me-
asurements also include their isotopic composition (d13C0,,
d13CH,, d18C0,, d14CO0,).

Although measurements of CO, atmospheric concentrations
on the Kasprowy Wierch Mountain have only been carried out
over a relatively short period of time, it is already possible to
come up with certain conclusions concerning long-term chan-
ges and compare the amplitudes of CO, signals in subsequent
years of observation. In 1998 and 1999 a significant rise in the
average measured annual concentrations was observed, amo-
unting to 4.2 ppm and 3.8 ppm, respectively. This rise was ac-
companied by a drop of the amplitude of the seasonal changes
to 14.7 ppmand 19.2 ppm, respectively. In 2000-2002 the am-
plitude of seasonal changes rose once again to 20.4—22.3 ppm.
The average annual concentrations also increased in the whole
observation period from 360.8 ppm to 373.4 ppm (Table 58).

Table 58. Average annual CO, concentrations and an amplitude of
seasonal CO, concentration changes, as well as average
annual CH, concentrations measured at station KASLAB
on the Kasprowy Wierch Mountain in 1995-2002

Average annual Seasonal CO: Average annual
Year | CO2 concentration concentration CHs concentration
[ppm] changes [ppm] [ppb]
1995 360.8 20.5 1827
1996 362.8 21.2 1837
1997 362.6 21.6 1829
1998 364.8 14.7 1839
1999 368.6 19.2 1850
2000 369.5 20.4 1859
2001 370.6 213 1851
2002 3734 223 1870

Source: AGH University of Science and Technology (AGH).

Similarly, the annual average methane concentrations
measured on Kasprowy Wierch increased from 1,827 ppb in
1995 to 1,870 ppb in 2002 (Table 58). In the measurement
recording of the average annual concentrations of this gas
numerous maximum and minimum peaks are observed which
are not connected with the seasonal changes (the summer lo-
west level is connected with the intensity of UV radiation and
with more intensive reaction of methane with the free OH radi-
cals). The origin for those relatively high oscillations of CH, is
not clear, they may be connected with the local sources of this
gas. Furthermore, comparison of data from Kasprowy Wierch
with measurements taken at other European stations shows
an increase in the average annual rise of CH, concentration in
the lower part of the atmosphere when moving from the Atlan-
tic Ocean towards the interior of the continent, which may be
caused by anthropogenic tropospheric emissions of this gas.

The average daily SF concentrations presented in Figure
16 show significant dispersion of results reaching as much as
30% of the concentration measured. Similar dispersion of ave-
rage daily values was observed at a German station Schauin-
sland (1,205 metres above sea level). This most likely results
from the variability of the SF; background concentrations in
the atmospheric masses flowing over the European continent.
For comparison reasons Figure 16 also shows the average
monthly SF; concentrations measured at Point Barrow station

Figure 16. Measurements of SF; concentrations at station KASLAB
on the Kasprowy Wierch Mountain between June 1996
and April 2003
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on Alaska and the average northern hemispheric concentra-
tion range of this gas, determined mainly on the basis of the
ocean stations. The growth rate of SF¢ concentrations on Ka-
sprowy Wierch Mt. corresponds with the curve representing the
northern hemisphere, but the majority of measurement results
lie above this curve, which proves the impact of the ground-
level emission sources of this gas on the European continent on
the concentrations measured in the interior of the continent.

81



Research and systematic observation

Figure 17. Average monthly CO, concentrations at station Puszcza Borecka
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The Station for Integrated Environmental Monitoring “Pusz-
cza Borecka”, managed by the Institute of Environmental Pro-
tection, is located in the Puszcza Borecka forest in the north-
eastern part of Poland and it plays the role of a regional station
for monitoring background concentrations of the pollution of
the terrestrial environment. The aim of research carried out at
the station is to provide long-term assessment of environmen-
tal changes caused by human activity.

Measurements of CO, carried out at the station in
1998-2002 proved that the average amplitude of an annu-
al cycle amounts to about 20 ppm, which accounts for al-
most 5% of the annual average. CO, concentrations reach
the highest values during springtime and in autumn, whereas
the lowest values are noted in summer. This cycle is associa-
ted with the activity of the biosphere and with increased com-
bustion of energy fuels in the winter season.

In 2002 the average annual CO, concentration reached
368 ppm and was by almost 5% lower than the mean value for
1998-2001. A significantly higher amplitude of changes

2002
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of average monthly values (57 ppm) has been observed in
relation to the average amplitude for 1998-2001 (38 ppm).
The amplitude of hourly changes was also record-breaking
with its highest values reached in July (92 ppm), in the
sweltering month with high rainfall and luxuriantly growing
vegetation (Figure 17).

In 2002 the highest average daily values were observed
from January to April and from November to December, like
in the previous years. They were slightly lower than the 4-
year average values. In the warm season the mean values
noted were the lowest observed and distinctly lower than in
the long-term period of 1998-2002 (by over 10%). At the
same time (from May to September) extreme average hourly
values were observed, which ranged from 293 ppm to 486
ppm. Such a high amplitude of changes of CO, concentra-
tions (51% of the annual average) was connected with a high
biogenic share in the vegetation period (CO, assimilation by
the biosphere, and soil emission), as well as with low anth-
ropogenic share.

Figure 18. Average CO, concentrations for the cold and warm seasons of 2002

and 1998-2001
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Figure 18 presents average seasonal CO, concentrations
in 2002 against the background of the 1998-2001 annual
average values. Both mean values are markedly lower than
the long-term average. The ratio of the average concentra-
tion for the warm season and the concentration in the cold
season in 2002 (0.95) is much smaller than the one for the
mean long-term series average (0.99). This reflects not only
the relatively high biogenic share (significant advantage of
vegetation assimilation processes over soil emission), but

also a relatively low anthropogenic share in carbon dioxide
concentrations in 2002.

Summing up, it can be stated that carbon dioxide concentra-
tions in 2002 were lower than in the previous years due to an
exceptionally warm and dry (with low relative humidity) spring
and autumn. The values were characterised by a record-breaking
amplitude of changes of average daily and average monthly levels,
connected with high biospheric activity, starting already in March
(similar to the years 2000-2001, but earlier than in 1998—1999).
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9. EDUCATION, TRAINING AND PUBLIC AWARENESS

9.1. Educational policy

Educational policy in the field of environmental protection
lies within the competences of two ministers: the minister
responsible for education and the minister responsible for envi-
ronmental issues. Raising public awareness and developing
public concern in environment-related matters begins as early
as at nursery school, through a six-year primary school, then a
three-year gymnasium and post-gymnasium schools. Manda-
tory programme contents in this matter is included in a docu-
ment issued by the Minister of National Education — Program-
me basis for nursery school level and for all school-type educa-
tion. This document serves as a basis for educational program-
mes and manuals that are prepared. The Ministry of the Envi-
ronment is responsible for supporting informal education, and
thus the activities aiming at raising awareness in environmen-
tal matters that go beyond the official school programme. These
activities are of countrywide nature and are addressed to the
entire public, with particular consideration of children and youth.

In Poland the legislation in force includes provisions on
conducting broad environmental education, which are laid down
in the Act on Environmental Protection Law (Section VII. Envi-
ronmental education, environmental research and advertising).
The amended in 2003 Act on the Educational System introdu-
ced the following wording: “the educational system provides,
in particular (...) dissemination among children and youth the
knowledge on sustainable development principles and deve-
lopment of approaches favouring its enforcement at local, na-
tional and global scales”.

Considerable attention to environmental education is also
given in the Second State Environmental Policy, in Poland 2025:
Long-term Strategy for Sustainable Development, and in Poland’s
Climate Policy. Environmental education and public participa-
tion in environmental matters has been indicated as one of the
tools forimplementing the Second State Environmental Policy .

The importance of environmental education is emphasi-
sed by a number of strategic documents, including the Natio-
nal Environmental Education Strategy — through education to
sustainable development, adopted for implementation in 1997.
In subsequent years the Strategy has been updated and adju-
sted to the changes connected with further reforms in Poland.
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The National Environmental Education Strategy identifies
and prioritises the key objectives for environmental educa-
tion, indicating, at the same time, the possibilities for their
implementation. Among one of its fundamental issues is that
environmental education should encompass the entire public,
including all age and profession groups, as well as decision-
-makers.

Environmental awareness of the public is developed in
schools and through different types of actions conducted by
public and social organisations and the media. Training of spe-
cific profession and social groups also plays a special role.

9.2. Formal education

The up-bringing of the public and the process of its educa-
tion regarding environmental care begin for children at nursery
schools, going through six-year primary schools, three-year
gymnasiums and post-gymnasium secondary schools (gene-
ral-grammar and profiled secondary schools, and technical and
vocational schools).

Mandatory educational programmes in the aforementio-
ned educational institutions have to follow the Programme ba-
sis for nursery school level and all school-type education, which
was issued by the Minister of National Education on 26 Febru-
ary 2002. Individual programmes of education and school
manuals that are prepared are based on this document.

Pre-school education, as it is foreseen in the aforementio-
ned Programme basis, includes transfer of knowledge on a
healthy life style, assessment of behavioural approaches that
are in favour of or threatening to health, creation and taking
advantage of opportunities to obtain knowledge on nature thro-
ugh observation, experimenting and discovery, as well as pro-
motion of environmental habits and behaviour.

For the first educational phase of primary school (elemen-
tary school), i.e. classes I-lll, the Programme sets the follo-
wing educational objectives, among others, to enhance the
need of contact with nature, and to observe natural phenome-
na and processes experienced by children. Other provisions
concern forms of environmental protection in the nearest sur-
roundings. In the second educational phase, in classes IV-VI,



Education, training and public awareness

environmental provisions are taken into consideration in a bro-
ader scope, mainly by introducing the so-called “environmen-
tal education pathway”. During these lessons school children
get acquainted with problems concerning the relationship be-
tween man and the natural environment, and sensitivity to thre-
ats resulting from human activity is developed. These issues
are also present in the objectives and provisions of the subject
named ‘nature’, within which the following, inter alia, aspects
are discussed: the understanding of relations present in the
natural environment; capabilities to observe natural phenome-
na and to describe them; the co-relations between humans and
the environment; the development of a sense of responsibility
for the environment.

In further phases of education, i.e. in gymnasium (lower-
level secondary school) and lyceum (higher-level secondary
school), environmental aspects regarding sustainable deve-
lopment and climate change are presented in educational pro-
grammes in the form of interdisciplinary “environmental pa-
thway” and within the programmes of other subjects, such
as: biology, geography, physics and chemistry. The educa-
tional programmes of these schools include the following
issues:

— causes and effects of adverse changes in the atmosphere,
biosphere, hydrosphere and lithosphere,

— environmental threats resulting from energy production and
transport; nuclear energy - safety and waste management,

— the functioning of the natural Earth’s ecosystem — pheno-
mena, processes, co-relations, environmental variability in
time and space, inter alia, weather changes and its foreca-
sts, natural disasters; environmental equilibrium,

— operational and spatial connections and co-relations in the
system of human-nature-economy; types of environmen-
tal management and their consequences, based on selec-
ted examples, e.g. covering zones, continents, countries,
with particular consideration of Poland,

— economic and social aspects of relations between humans
and their activities, and the environment; environmental
value; benefits and losses connected with its exploitation;
renewable and non-renewable natural resources,

— threats to civilization connected with conventional and nuc-
lear energy; renewable energy sources.

A broad spectrum of environmental aspects and the know-
ledge on climate change caused by human activity is also dis-
seminated by high schools and universities, especially by fa-
culties connected with environmental protection at universi-
ties, teachers’ education high schools and agricultural acade-
mies. There are also non-public high schools operating in Po-
land involved in education on hazards to the environment, inc-
luding climate. Furthermore, post-graduate studies for high
school graduates from different faculties also include environ-
mental aspects in their programmes. Scolars and high school
lecturers organise at their universities a series of open lectu-

res accessible to the entire academic society (high school or
town), which are carried out by experts in different fields of
science connected with environmental issues, including cli-
mate change.

9.3. General information on training

Training of personnel involved in air protection manage-
ment in Poland, covering climate change aspects, is just as
important as environmental education for children and youth
and awareness raising of the public. The Ministry of the Envi-
ronment has taken measures towards raising qualifications of
environmental personnel. The Programme on the training of
environmental personnel has been prepared in 2003 and it is
currently under implementation. Several training undertakings
addressed to the personnel from voivodship offices, poviats
and gminas are planned under the Programme.

Training on air protection (pursuing the commitments to-
wards the Climate Convention and the Kyoto Protocol) is also
carried out at the Training Centre for Environmental and Water
Management Personnel in Debe near Warsaw, which is su-
pervised by the Ministry of the Environment. This Centre pro-
vides additional training and upgrading of the managerial staff
of environmental experts and of other institutions and econo-
mic entities.

The Ministry of the Environment is also involved in the
implementation of programmes on vocational practices and
graduation training at the ministerial departments for stu-
dents and graduates from public and non-public high schools.
The aim of the Ecocareer programme is to create the possibili-
ty for students and graduates of environmental faculties to gain
their first professional experience at work. Also other units
subordinated to and supervised by the Minister of the Environ-
ment are engaged in this undertaking, as well as high school
authorities.

Ministerial research institutes also undertake many edu-
cational activities. All institutes carry out practices for post-
-secondary schools and high school students. The majority of
institutes provide educational courses for school students and
organise a variation of events, competitions, the so-called
“knowledge olympic games”, open days for the visitors, etc.

9.4. Information and educational activity
conducted by governmental institutions
and NGOs

Environmental education in Poland is carried out by a num-
ber of institutions. The Ministry of the Environment is involved
in developing environmental awareness of the Poles by orga-
nising various competitions, exhibitions, conferences, as well
as other information and educational events.
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Assignificant role in the process of developing environmen-
tal approach is played by mass media. The Minister of the Envi-
ronment is cooperating with a variety of them, especially those
that are branch-related, to disseminate updated and reliable in-
formation on environmental protection and water management.
The Minister organises press conferences on climate chan-
ge as well as seminars for journalists dedicated to this issue
(Climate Convention, the Kyoto Protocol, emissions trading).
This theme is also present in radio broadcasts commissioned
by the Minister of the Environment and financed by the National
Fund for Environmental Protection and \Water Management.

The Ministry of the Environment publishes an information
bulletin on Climate change, which contains a broad package of
information, inter alia, on greenhouse gas emission trends,
research projects, undertakings for preventing and adopting to
future climate change, and on domestic and international me-
asures that are taken.

In 2005 the Ministry of the Environment has launched a
special environmental website (Ekoportal — ekoportal.com.pl)
where information on the environment and its protection is pro-
vided. By providing broad communication capacities, the Eko-
portal will also develop other forms of communication such as
chats, discussion forums, news of the day.

The pan-European information and promotional campaign
on climate change, prepared by the European Commission and
running in 2008, is one of the examples of information and
educational activities in which the Minister of the Environment
is involved as an organiser or co-organiser. The campaign’s
objective is to raise awareness of the Europeans of climate
change impacts on the environment they live in and to convin-
ce them that each of us can contribute to GHG emissions into
the atmosphere through our every-day activity.

Two large promotional and information events planned for
2006 by the Ministry of the Environment will also take place
under the key theme of climate change. The first one is a cam-
paign on the European Mobility Week and a Car-free Day. The
campaign is targeted at direct engagement in activities rela-
ted to environmental protection by promoting public means
of transport as an alternative to private car transport. In 2005,
87 towns participated in this action, which allowed Poland to
rank fourth in Europe (following Spain, Austria and the Nether-
lands). The second event is the POLEKO International Ecologi-
cal Fair, which is to take place in November 2006. Climate
change will be its theme for this year. It is the largest envi-
ronmental trade fair in Central and Eastern Europe that cre-
ates a platform for information exchange and promotion of
the most sophisticated environmental technologies, and gi-
ves an opportunity to meet with environmental experts from
Poland and from abroad.

Many activities related to environmental education are fi-
nanced by the National Fund for Environmental Protection and
Water Management
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One of the elements of educational activities of the Mini-
ster of the Environment is the cooperation that has been main-
tained since many years with non-governmental environmen-
tal organisations and environmental education centres, who-
se major task is to develop public responsibility for the state
of the natural environment and to encourage to undertake acti-
vities for air protection, including climate protection. Educatio-
nal activities targeted at raising environmental awareness
among wider social groups are carried out, inter alia, by environ-
mental education centres, non-governmental organisations,
national and landscape parks, Regional Directorates of the
State Forests, educational centres of the Promotional Forest
Complexes, gmina-owned centres of culture, botanic gardens
and zoos.

A campaign TIRs on railway tracks serves as an example
of such activity and is a part of a campaign for environmental-
ly sound spatial and transport policy conducted jointly by the
Citizens’ Environmental Movement and the Greens’ Federation
—the Cracow Group. An exhibition has been organised and a
folder published under this campaign to promote among the
citizens the idea of transporting transit trucks crossing Poland
on railway platforms. This exhibition was presented in major
Polish cities.

The most active non-governmental organisations are in-
volved not only in seeking solutions to local problems but they
also participate in providing opinions to drafted legislation, and
organise their own, often countrywide, educational actions (e.g.
training, conferences, seminars). Their aim is to raise aware-
ness of the Poles on the benefits likely to be achieved thanks
to measures taken to reduce greenhouse gas emissions (un-
dertakings combating emissions of greenhouse gases causing
climate change — promotion of energy-saving and renewable
energy sources, elimination of methane from coal mines and
municipal waste landfills, and of freons from production pro-
cesses), on threats connected with lack of such activity and
on the potential consequences of climate change.

Activity related to transport, i.e. the economical driving
(the so-called “eco-driving”), which is in favour of a signifi-
cant reduction of fuel consumption and exhaust gas emissions,
can serve as an example of information and educational acti-
vities targeted towards the need for behavioural change. Many
projects have been accomplished in this field, and standards
and requirements of the European Aviation Safety Agency
(EASA) incorporated into the operational procedures at airports
and air carriers, which caused more environmentally sound
behaviour.

A Climate Coalition has been established in 2003 to dis-
seminate knowledge on threats connected with climate chan-
ge and to better coordinate the undertakings of the environ-
mental movement in climate protection matters. Nine non-
governmental organisations acceded to this open agreement.
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The Coalition is involved in organising conferences, workshops
and thematic training connected with climate change and in
publishing guidebooks for different addressees, as well as in
an information action through websites and mass media. The
following examples are among the educational and informa-
tion measures that have been taken:

— the programme My school protects the Earth’s climate,
whose mission was to promote in schools the knowledge
on climate change risks and on possibilities of self-redu-
cing our own impacts on the environment through rational
use of energy, fuel and water,

— the project Stop to global warming, which contributed to
the strengthening of cooperation between environmental
non-governmental organisations dealing with global war-
ming, and to the development of a stable form of coopera-
tion in this field,

— the project Institutions friendly to renewable energy sour-
ces (RES) — regional and local support for RES in Poland,
whose aim is to identify and inventory the institutions,
which should be potentially interested in various aspects
of the use of alternative energy sources,

— the Polish Energy Efficiency Motors Programme (PEMP),
whose aim is to reduce the national CO, emissions con-
nected with electric power production through effective
power use in electric motors. PEMP is an executive pro-
gramme co-financed by the Global Environment Facility
(GEF) under the global climate protection.

In 2006, under the patronage of the Minister of the Envi-
ronment and the Minister of Economy, the World Wildlife Fund
(WWEF Poland) has started a countrywide educational campa-
ign on climate change limitation and better use of the energy
efficiency potential. Its goal is to disseminate knowledge on
climate change, its effects and co-relations between CO, emis-
sions and Earth’s temperature rise, to become aware of the
relationship between the way of energy-use and surplus CO,

emissions, as well as to promote the energy saving and re-
sponsible attitudes towards energy use. An electronic quar-
terly bulletin entitled Climate Bulletin, which has been issued
by the Institute for Sustainable Development since 2002 se-
rves as a tool for presenting public opinion with climate chan-
ge issues and, in particular, climate policy.

9.5. Participation in international activities

The Ministry of National Education co-finances internatio-
nal environmental education programmes in which issues re-
lated to sustainable development are considered as a priority,
e.g. the GLOBE Programme (in 1997 the Ministry of National
Education of Poland signed an agreement with the United Sta-
tes National Oceanic and Atmospheric Administration regar-
ding cooperation under the GLOBE Programme). The Global
Learning and Observations to Benefit the Environment Program-
me is a worldwide environmental programme, which by cre-
ating a network of school pupils, students, teachers and scien-
tists enables gaining of knowledge on global environmental
problems. Around 80 Polish schools are currently participa-
ting in this programme.

Following the tradition, a large part of the Polish assi-
stance was provided for scholarships and raising professio-
nal qualifications and awareness of students and working
people from the developing countries and countries in trans-
ition. Poland has financed master’s degree, postgraduate and
doctoral studies as well as post-doctoral (habilitation) rese-
arch practices. Foreigners from over 90 countries all over
the world took advantage of this aid. Raising of professional
qualifications was undertaken through training on technical
assistance for Ukraine and Albania, and on environmental
protection for Moldova. Poland has organised international
seminars, e.g. the Polish-French seminar on climate change
(25 June 2001).
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AGH
AlJ
ARE
AR4
ASAP
ATOVS

BACC
BAHC
BAT/BEP

CALM
CDM
CHP
CRF
Dz.U.
EASA
EBRD

EC
ECA2000
ECSN
ENPEP

ENR
ENSEMBLES

EOTA

ERT

EU

EU-15
EU-25
EUMETSAT
EuroGOOS

F-gases
FLUXNET
GAW
GCOS
GCTE
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ABBREVIATIONS

AGH University of Science and Technology
Activities Implemented Jointly

Energy Market Agency (Agencja Rynku Energir)
Fourth Assessment Report

Automated Shipboard Aerological Programme
Advanced Television Infra-red Observation
Satellites

Baltic Assessment on Climate Change
Biospheric Aspects of the Hydrological Cycle
Best Available Techniques/Best Environmental
Practices

Circumpolar Active Layer Monitoring

Clean Development Mechanism

Combined Heat and Power

Common Reporting Format

Polish Journal of Laws (Dziennik Ustaw)
European Aviation Safety Agency

European Bank for Reconstruction

and Development

European Commission

European Climate Assessment 2000
European Climate Support Network

Energy and Power Evaluation Program
Enhanced Nutrient Removal

ENSEMBLES-based Predictions of Climate
Changes and their Impacts

European Organisation for Technical Approvals
Expert Review Teams

European Union

0ld EU Member States, before enlargement
Current EU Member States, after enlargement
Europe’s Meteorological Satellite Organisation
European component of the Global Ocean
Observing System (GOOS)

Fluorinated gases

Global Terrestrial Network—Carbon

Global Atmosphere Watch of WMO

Global Climate Observing System

Global Change and Terrestrial Ecosystems

GDP
GEF
GERD

GFDL
GHG
GISS
GLOBE

GMS
GOES-E

GOES-W

GOOS
GSN
GTN-G
GTN-P
GTN-C
GTOS
GUAN
GUGIK

GUS

HDI
HELCOM

IAEA
IBL

IBRD

IBW

ICES

Gross Domestic Product
Global Environment Facility

Gross Domestic Expenditure on Research
and Development

Geophysical Fluid Dynamic Laboratory
Greenhouse gases
Goddard Institute for Space Studies

Global Learning and Observations to Benefit
the Environment

Geostationary Meteorological Satellite
Geostationary Operational Environmental
Satellites — East

Geostationary Operational Environmental
Satellites — West

Global Ocean Observing System

GCOS Surface Network

Global Terrestrial Network-Glaciers
Global Terrestrial Network-Permafrost
Global Terrestrial Network-Carbon
Global Terrestrial Observing System
GCOS Upper Air Network

Head Office of Geodesy and Cartography
(Gféwny Urzad Geodezji i Kartografii)
Central Statistical Office (Gfdwny Urzad
Statystyczny)

Human Development Index

Helsinki Commission (Baltic Marine
Environment Protection Commission), under
the Convention on the Protection of the Marine
Environment of the Baltic Sea
International Atomic Energy Agency
Institute for Forestry Research (Instytut
Badawczy Lesnictwa)

International Bank for Reconstruction
and Development

Institute of Hydro-Engineering (Instytut
Budownictwa Wodnego)

International Council for the Exploration
of the Sea



Abbreviations

ICOADS

IDA
IGAC

IGBP
IGiPZ

IHDP
[IASA
M
IMGW

INDOEX
10

International Comprehensive Ocean-Atmosphere
Data Set

International Development Association
International Global Atmospheric Chemistry
Project

International Geosphere-Biosphere Programme
Institute of Geography and Spatial Management
(Instytut Geografii i Przestrzennego
Zagospodarowania)

International Human Dimensions Programme
International Institute for Applied Systems
Maritime Institute (Instytut Morski)

Institute of Meteorology and Water Management
(Instytut Meteorologii i Gospodarki Wodnej)
Indian Ocean Experiment

Institute of Oceanology (/nstytut Oceanologii)

I0C - UNESCO Intergovernmental Oceanographic Commission

|ODE
10S

IPA
IPCC
IUNG

JCOMM
JGOFS
Ji
KASHUE
KCIE
KPGO
KPRU
KPZL
LOICZ

LP

LPG
LUCF
LULUCF

of the United Nations Educational, Scientific
and Cultural Organization

International Oceanographic Data

and Information Exchange

Institute of Environmental Protection

(Instytut Ochrony Srodowiska)

International Permafrost Association
Intergovernmental Panel on Climate Change
Institute of Soil Science and Plant Cultivation
(Instytut Uprawy, Nawozenia i Gleboznawstwa)
Joint WMO-I0C Technical Commission

for Oceanography and Marine Meteorology
Joint Global Ocean Flux Study

Joint Implementation

National Administrator of Emission Trading
Scheme (Krajowy Administrator Systemu
Handlu Uprawnieniami do Emisji)

National Emission Centre, NEC (Krajowe
Centrum Inwentaryzacji Emisji)

National Waste Management Plan (Krajowy plan
gospodarki odpadami)

National Allocation Plan, NAP (Krajowy plan
rozdziafu uprawnieri do emisji)

National Programme for the Augmentation

of Forest Cover (Krajowy Program Zwigkszania
Lesistosci)

Land Ocean Interactions in the Coastal Zone
The ‘State Forests’ National Forest Holding
(Lasy Paristwowe)

Liquified Petroleum Gas

Land-Use Change and Forestry

Land Use, Land-Use Change and Forestry

MCSS
METOP
METEOSAT
MG

MICE

MIR

MNil

MNiSW

Marine Climatological Summary Scheme
Meteorological Operational satellite system
Meteorological geostationary satellites
Ministry of Economy (Ministerstwo Gospodarki)
Modelling the Impact of Climate Extremes
Marine Fishery Institute (Morski Instytut
Rybacki)

Ministry of Scientific Research and Information
Technology (Ministerstwo Nauki i Informatyzacji)
Ministry of Science and Higher Education
(Ministerstwo Nauki i Szkolnictwa WyZszego)

MOORED BUOYS autonomic measurement buoys

MoU
M.P

MSG
MS

NCAR
NCDC
NFOSiGW

NGOs
NIR
NOAA

NPR

0DS
0J
0SD
PAGES
PAN

PEMP
PGNiG

PHARE

PKD

PKN

PPP
PSES.A.

Memorandum of Understanding

Polish Monitor (Monitor Polski) - Polish journal
of official strategic documents

Meteosat Second Generation

Ministry of the Environment (Ministerstwo
Srodowiska)

National Center for Atmospheric Research
National Climatic Data Centre

National Fund for Environmental Protection

and Water Management (Marodowy Fundusz
Ochrony Srodowiska i Gospodarki Wodneyj)
Non-governmental organisations

National Inventory Report

National Oceanic and Atmospheric
Administration

National Development Plan (Marodowy Plan
Rozwoju)

ozone depleting substances

Official Journal of the European Union

Operator of the Distribution System

Past Global Changes

Polish Academy of Sciences (Polska Akademia
Nauk)

Polish Energy Efficiency Motors Programme
Polish Oil and Gas Company (Polskie Gérnictwo
Naftowe i Gazownictwo)

Poland and Hungary Assistance

for Restructuring of the Economy

Polish Classification of Activities (Polska
Klasyfikacja Dziatalnosci) — equivalent to
Nomenclature des Activités de Communauté
Européenne, NACE

Polish National Committee (Polski Komitet
Narodowy )

Purchasing Power Parity

Polish Power Grid Company (Polskie Sieci
Elektroenergetyczne S.A.)
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RES Renewable energy sources
R&D Research and Development
RGB Red Green Blue

SFC DRIFTERS Surface Drifters

SO0P Ship of Opportunity Programme
SUB-SFC Floats Sub-surface floats

TIDE GAUGES sea level monitoring stations

TIROS Television Infra-red Observation Satellite

TOVS TIROS Operational Vertical Sounder

UAM Adam Mickiewicz University in Poznan
(Uniwersytet Adama Mickiewicza)

UG Gdansk University (Uniwersytet Gdariski)

uJ Jagiellonian University in Cracow

UMCS Mary Curie-Sklodowska University in Lublin
(Uniwersytet Marii Curie—Skfodowskiej)

UMK Nicolaus Copernicus University in Torun
(Uniwersytet Mikotaja Kopernika)

UNDP United Nations Development Programme

UNFCCC United Nations Framework Convention
on Climate Change

USAID US Agency for International Development

Uv-B ultraviolet radiation type B

VOS Volunteer Observing Ship

WCASP World Climate Applications and Services
Programme

WCP World Climate Programme

WMO World Meteorological Organisation

WMOGTS  WMO Global Telecommunication System

WSCH Great Chemical Synthesis (Wielka Synteza
Chemiczna)

WWF World Wildlife Fund

ZBSRiL Institute for Research on Agricultural and Forest
Environment (Zakfad Badari Srodowiska
Rolniczego i Lesnego)

ZMSP Integrated Environmental Monitoring (Zintegro-
wany Monitoring Srodowiska Przyrodniczego)

Chemicals

Co, carbon dioxide

CH, methane

N,O nitrous oxide
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HFCs
PFCs
SF;
CFCs
HCFCs
C4F10
N

NO,
SO,

Currency

EUR
PLN
usD

Units

Mg
Gg
Tg

e
GWh

ppm
ppb
ppt

hydrofluorocarbons
perfluorocarbons

sulphur hexafluoride
chlorofluorocarbons
hydrochlorofluorocarbons
perfluorobutane

nitrogen

nitrogen oxides

sulphur dioxide

euro
Polish zloty
American dollar

megagramme, 1 Mg = 106 g (1 tonne)
gigagramme, 1 Gg = 10° g (thousand tonnes)
teragramme, 1 Tg = 10'2 g (million tonnes)
kilometre

square metre

hectare

cubic metre

cubic decametre

cubic hectometre

litre

tonne of oil equivalent

kilotonne of oil equivalent (thousand tonnes)
megatonne of oil equivalent (million tonnes)
kilojoule, 1kJ = 108 J

terajoule, 1 TJ = 10'2J

petajoule, 1 PT =100 J

megawatt

thermal megawatt

electric megawatt

gigawatt-hour, 1 GWh = 10° Wh
terawatt-hour, 1 TWh = 10'2Wh

gas particles per million air particles

gas particles per billion air particles

gas particles per trillion air particles



ANNEX 1. Greenhouse gas emission changes in 1988-2004 [Gg]
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