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1 SUMMARY

Introduction

The Czech Republi@sa Party to the United Nations Framework ConventionCimate
Change (ConventiodlNFCCC), accedetb the Kyoto ProtocolKP) on 15November 2001
and became a Party to the Paris Agreement on 4 November. BMarch 2004Czech
Government adopteaiNational Programme to Abate the Climate Change Impacts in #ehCz
Republicwhich wasdealing mainly with mitigation and adaptation policies and measures by
2020 In March 2017he Czech Government adoptadnewClimate Protection Policy of the
Czech Republiceplacing theoriginal National Programme

The Climate Prtection Policyof the Czech RepublifPolicy) ses new GHG reductiorgoals

by 2020 and 2030 with a longer term outlook until 2@80ch corresponsito theexisting EU
climate and energgoals,policies and legislation in plac&hecommitmentof the Policyis to

to achive emission reduction targets a costefficient manner. Measures are proposed in the
following key sectors energy, final energy consumption, industry, transport, agriculture and
forestry, waste, science, research developnpoeosscutting measureand voluntary tools.

Primary emission reduction targets

1 Greenhouse gas reduction of 32 Mt£Q compared to 2005 until 2020
1 Greenhouse gas reduction of 44 Mt&@ compared to 2005 until 2030

Indicative emission reduction targets

1 Indicative level towards 70 Mt Ceeq.of emitted greenhouse gases in 2040
1 Indicative level towards 39 Mt C@q.of emitted greenhouse gases in 2050

The first evaluatiorof the Policyis planned in 2021 and on the basis of such evaluation the
Policy will be updated by 2@accordingly

The Strategy on Adaptation to Climate Change in the Czech Republic (Strategpeen
adopted by the Czech Government in October 2015 and is implemented by the Neatiiomal
Plan on Adaptation to Climate Change (Action Pfaon Januar2017. The Strategy presents
observed climate changethe Czech Republiand defines the adaptation measures including
their mutual linkages in connection to anticipatagactsof these changes.

National conditions

The Czech Republic is a parliamentamgntbcracy; the supreme legislative body is a-two
chamber Parliament. Executive power rests iwithe Government that is based on results of
general elections into the lower house of Parliame@hamber of Deputies. The Czech

Republic is a member of UN, ELINATO, OECD, WTO, IMF and many other notable

international organizations.

Czech population reached 1988200n 3L Decembef016; 70% of population lives in urban
areas. Demographic projections indicate slight growth in population by 2020 (by appsdximat
5%). Large number of scattered municipalities is characteristic feature of the country (as of
1.1.2016 there were @53 municipalities). As of 1January2016, 6 cities had population
exceeding 100 000 (Prague, Brno, Ostrava, Rilseerecand Olomaic).
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With 78870km? of territory the Czech Republic belongs among miditted European
countries. Average elevation above sea leveB®& #, which exceeds the average European
elevation 0f290m. The main European watershed traverses the country lethedorth,

Baltic and the Black Sea. Lotigrm precipitation is 8 mm and approximatel25% of this

volume is drained in the form of surface water. Alluvial plains and lowlands are mostly
cultivatedi croplandand meadows. Woods cover 1/3 of the teryitind significantly influence

micro- and mezzealimate. Most of the woodland (economically exploited monocultures with
prevalence of spruce and pine populations) has been artificially planted and does not correspond
to natural species compositions.

The sate of the environment considerably improved in the lagears, especially the ambient

air quality andwith respect to water protection and waste management. Significant levels of
polycyclic aromatic hydrocarbons (PAHs) and particulate matter (PM) iemsssiowever
persist, generated by household eo@d heating boilers and internal combustion engines.
After 1990 the Government adopted key environmental legislation, which is continuously being
improved upon in line with EU legislation. A number ofastgic environmental documents
were drafted in recent years addressing principles of sustainability. The most important
document in this domaiwas The Strategic Framework for Sustainable Developmanthe

Czech Republic (SFSDadopted by the Czech Gowmenentin 2010. SFSDOdetermind long-

term objectives for three basic pillars of modern society development (economic, social and
environmental).In 2017 the originalSFSD was replaced by aew overarching strategic
documentthe Czech Republic 203@hich shauld help to improve the quality of life in the
Czech Republic for present and future generatiohkis documends also deemed as part of

a joint effort for the sustainable development of the European Union and a contribution of the
Czech Republic to thechievement of the global sustainable development goals adopted by the
United Nations in 2015.

Climate

The Czech Republic lies within the Atlantontinental area of the moderate climate zone of
the northern hemisphere. Average annual temperature flastira relation to geographic
factors betweed.1and9.7AC. Aver age spring and T7ftoBIAIC, seas

during the summer the temperature risetorll7ZAC; i n wi nt elACt h€Ehangreas
in average annual temperature over kast 150 years indicate incremental rise in temperature;
bet ween 1861 and 1910 the average annual tem

also74 AC whil e bet weaeragd tOnfdratumerabert@ VC .5

Regardless of considerabyearto-year fluctuations, there is an apparent trend of gradual rise

in average annual temperature amounting to approximat2lA@ o v e r 10 years.
number of days with extreme weather / temperature and their changes over decades demonstrate
thatover the last decade there has been a marked increase of average number of days with high
temperatures and reduction in the number of days with low temperature. Number of summer
days during the year increased on average lokays, tropical days b§3 andconversely,

number of freezing days dropped 24

Similar trends in precipitation development are not apparent. During the last two decades, there
has been an indistinctive rise in annual precipitation amount. Decreases in the spring
precipitation are bahced out by summer precipitation mainly in the form of rainstorms.
Average anual precipitation between 20ldnd 205 wasapproximately4% lower than
between 1961 and 1990. Yeamyear variability in precipitation amount is high; for instance

in 2002 wehave recorded the third highest precipitation amount, but in the following year
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20031 the annual precipitation was the second lowest in 207 years of observations. Rainstorms
became more numerous ovke last two decades as well.

Economy and greenhousgas emissions

In 2013 the Czech economy moved on the trajectory of renewed recovery. The increasing
consumer confidence was supported by low inflation and growing employment. Positive
macroeconomic development culminated in 2015, mainly due tofbfectors. While ending

of the previous financial perspective 200013, the strengthened investment activity and
coinciding plunge in the oil price led to strong GDP growth at 4.5% in 2015. The subsequent
slump in gross fixed capital formation after the extiawary year 2015 was partly compensated

by a positive contribution of foreign trade at 1.1 pp. Following a short period of stagnating
economic convergence, GDP per capita in PPP increased from 83% to 87% of-8% EU
average during the period 262915. Eonomic growth and low inflation was reflected in the
labour market dynamics. The unemployment rate has theelowest in the whole EU since

the beginning of 2016Strong employment growth rates in 2015 and 2016 amplified labour
shortage connected with lalsmismatch which is most notable in the manufacturing industries.

A gradual start of drawing of EU funds from the 202d20 programming periogksulting in

the positive contributiors assumed.

The energy intensity of the Czech economy decreased b%e2f28veen 2005 and 20Hnd

reached 249.9 kg oil equival&hiousand EURThe Czech Republic generates electricity
predominantly ircoal fired power plants. Steam power plants, which predominantlignge

as a primary fuel, accounted for productiorb8t4% (44816.5 GWh) of electricity in 2015.

Anot her significant source are nucl ear power
for 32.0% (26 840.8 GWh) of all electricity generated in 2015.

Exploitablelignite and hardcoal deposits are low anlde operational life of existing mines is
roughlyestimated from 10 to 50 yeatdardcoal deposits in the Czech Republic are estimated
to be depleted by 203@stimated deposits by the CGS d& million of tons in the whole
country) Thereforethe sustaiable developmemteedsdependespeciallyon the proliferation

of renewableand nucleasourcesand energy savings.

The Czech Republic generates sufficient volume of electricity to cover all of its domestic
demand and therefore it is able to export a amrable portion abroad. The Czech Republic
exported in 2015 a total of 28.8 TWh of electricity, i.e. 34.2% of the total electricity produced,
and imported only 16.1 TWh. The net exports of electricity in 2015 \#asTWh, which
amounts to 14.9% of the &dtelectricity generated in the Czech Republic (83 888.3 GWh). The
Czech Republic thus currently belortgghe largest European electricity exportétewever,

due to the expected gradual declim@ power generation capagit mainly due to
decommissionin@f old lignite power plars, theexported volumes of electricigreexpected

to decline.

In 2015, RES produced 9 423 GWh of electricity, which representsoyegar increase of
2.7%. RES production in 2015 represents 11.2% of the total gross geredeatedity in the

Czech Republic, which was &B88 GWh (in 2014 this share was 10.7%). Volume of heat
generated using RES has been steadily growing; 2014/201%ygear increase was 4.0%.

In 2015, RES accounted for 19.82%fimial consumption in heatghand cooling sector. The
largest volume is produced from solid biomass (87.5%), where the decisive factor is use of
wood in household sourceBhe Czech Republic committed itself, in line with the EU targets,

to achieve 13% share of RES in the gross faomlsumption of energy sources by 2020. This
target includes gross consumption of electricity, final consumption in the sector of heating and
cooling and final consumption of energy in transportation. In 2015 the Czech Republic already
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achieved 15.1% of RE in the final consumption of energy sources (electricity: 14.1%;
transportation 6.5%; heating and cooling 19.8%).

Individual automobile transportation recorded a steady increase in passenger transport, from 58
% in the year 1990 to 71 % in 2015. Withir tihansport performance of road freight transport

was recorded a fluctuating trend in the years Z2AD4 with an increase in 2015. The
performance and also the number of passengers have increased in the passenger railway
transport. Values of transport pammance of the freight railway transport show variable trend.
Railway transportation in 1990 processed almost 70 % of the total freight transportation in
Czech Republic, while today it is only approximately 21 %. The vast majority of freight in the
CzechRepublic is transported by road.

In 1990, the transportatiegenerated emissions amounted to mere 6.1 % of totaé@@sions

in the Czech Republic. In 2009 this value raised to 17.7 % and maximum of value was reached
in 20141 18 %. Greenhouse gasse©¥_N-O and CH) from this sectoshow increasing trend

from 1990 to presenfThe values of these emissions decreased between yeaiis ZD0%only

due to the economic crisis and reduction of fuel consumptioat positively affected the
emissionmpactof transporton the environment.

The Czech Republic is traditionally an industrial country anttlistry represent®7% of the
Czech GDPIn 2015, industrial production grew by 4.6 % yearyear. The sector with the
highest growth rate was manufactureaefaring apparel which grew by 16.9% yearyear,

the rise mainly reflected base effects. Industry with high level of growth was manufacturing
apparel which grew by 12.7%. The increase with high impact on total/manufacturing industry
is connected to the tamobile industry which grew by 12.1% yeamyear.As in the previous
years growth of industrial production was driven by growth of foreign demand (increased by
8.0% yeaton-year). The industries with a significant decrease were repair and installation of
machinery and equipment (dropped by 6.3% ymayear) and printing and reproduction of
recorded media (dropped by 4.6% yearyear).

Total waste generation in the Czech Republic rea@7e838million tons in 205, which is
15.76 morethan in2009 Totd production of municipal waste in the Czech Republic reached
approximatelyb.274million tons, i.e. aboub00kg per inhabitant. Betwee2009and 205 the
growth in material recovery of municipal waste has been apparent, growin2&a%h to
35.8%, nevetheless, there is still a large volume of waste that is being landfilled. B&01
total of47.4% of municipal waste was landfilled. Mixed municipal waste represents the largest
share of waste that is landfilled. From the total municipal waste produ@&d5r85.6% had

been materially recovered, energy recovery processed a6 bf waste.

Cropland represented 386 of the total area of the country (approximately 7.9 million ha) in
2015 (in 2003 the figure was 54.1%). Wheat remains the predominant roduction of
rapeseed grew in the recent years (due to its use as a component in motor fuel).

Bio componentsn fuel include rapeseed oil methgkter (MERO i FAME) and bio ethanol
produced mainly from sugar beet. Agriculture contributed to the totaliat of greenhouse
gas emissions iB015by about 6/%. NoO emissions from agriculture amounted 81%o of
the total national emissions of this particugas in 205.

Woodland area has been steadily growing, especially as a result of afforestatitertiéd in
cropland (in recent years the annual gain was approxim@&@§0ha). The total area of
woodland in 20% reached %68 thousancha, which represent approximately one third of the
Czech territory (383% of the entire state territory) and $lity exceeds European average.
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National Greenhouse Gas Inventory System and emissions trends

Emission inventory is being maintained in line with the standard IPCC methodology. Emission
factors and activity data that were used are included innvea Nationalnventory Report
National Inventory System (NIS) has been launched in 2005. The body responsible for its
administration is the Ministry of the Environment, which delegated these powers to the Czech
Hydrometeorological Institute (CHMI) as the organiaatiresponsible for coordination of
emission inventory preparation and elaboration of the required data and text outputs.

CHMI has been tasked especially with the following:

1 Management of sectoral data sources,
Determination of uncertainties using therizeMonte Carlo methods,
QA/QC review procedures,

1
1
1 Reporting of data in the prescribed CRF format (Common Reporting Format),
1

Elaboration of the National Inventory Report (NIR),

1 Maintenance of the inventory archiving and documentary system.

Official greenhaise gas inventory outputs (CRF, NIR) are completed by the CHMI and
submitted to the Ministry of the Environment for approval. The Ministry of the Environment
cooperatesurther with other departments and state organizations, especially with the Czech
Statstical Office (&ZSO). Besides that, the Ministry of the Environment communicates with
the European Commission and the UNFCCC Secretariat.

In 2013, the inventory team completed preparations for designation of key categories using the
Tier 2 method, i.e. inluding uncertainties. This method will be implemented in the coming
years.

QA processes include control activities and review undertaken by third party, which is not
involved in national inventory preparation. CHMI cooperated on QA processes with Slovak
experts, who are involved in preparing the Slovak national inventory. The Ministry of the
Environment, to whom CHMI submits national inventory results for evaluation and approval,
also carries out reviews.

Results of the greenhouse gasdntories betweett990 and 201%vere provided in basic
sectoral categories in and separate AnhefCTF Tables 1la, 1b, 1c) and Annex Tbtal
greenhouse gas emissions incl. LULUCF decréas¢he Czech Republic from 191nllion
tons CQequivalent to 1990 to 1218illion tons CQequivalet in 2015 Emissions exading
LULUCF decreased from 197.9 million tons to X®illion tons CQequivalent, which means
that in terms of 1990 figures there has been a tegudin national emissions by 364/
Emission inventory alsontluded HFC, PFC and §Kthe secalled Fgases) emissions.
Individual gas shares on the total greenhouse gas ensggxrl. LULUCF) reached in 2015
the following amounts: 86% for CQ, 10.7% for CH;, 4.8% for NO and 2.86 for Fgases.

The emission rediion trend has been permanent since 1994 and potential fluctuation are
caused for instance by different temperatures during wintersoyegear changes in GDP or

by the degree of implementation of adopted measures. A noticeable decrease is apparent in th
Energy sector (stationary combustion) and in Agriculture sector; on the contrary, emissions
produced by Transport sector have been steadily rising over long term. Additional reduction

1 National Inventory Report and inventory data sets for each year are available at
http://www.chmi.cz/files/portal/docs/uoco/oez/nis/nis_uv_cz.html
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of emissionare apparent in the manufacturing sector and in othaoeeiicluding housing,
institutions and service&iventhe fact that the total greenhouse gas emissions have decreased
by 2015in comparison with 1990 by 384 (incl. LULUCF), respectively by 35% (excl.
LULUCEF), there is avery high probabilityof sucessful achievement of the national emission
target for thesecondcommitment perid under the Kyoto protocol (20132020.

Manufacturing sector and construction sector, as well as households and public institutions and
services sectors have all contritiite the reduced emissions between 1990 and 2011. Trends
indicating reduced use of solid fuels and increase in naturabgasimptiorhave had positive
impactwhich may be also assigned to energy savings (new technologies, modern equipment
and household ppliances, heating insulation of buildings et®Bgtween 2010 and 2015,
emissions in the Transport sector have slightly increased (by 4.31%).

F-gases emissions increased sinc®5l9reference year) from 84.1 t053988 Gg CQ
equivalentin 2015 and relaitve share of Fgases on total emissionsew similarly (0.1% in
1995 to 2.8% in 2015 Thesesubstances are not being manufactured inCthech Republic
and their entire consumption is miegy imports. Increase in these emissions is caused by
substituting @aone depleting substances but also by increased applicatiomgaxfels in new
technologes especially in cooling equipment(HFCs), electronics (Sf and in some
specialized manufacturing processes (kEwergy windows, fire extinguishers, propellants for
aerosols ad expanding agentstc).

National emission trading registry

The Czech greenhouse gas emissions trading re(#SIfy) has been administered since 2005
by OTE corp. under authorizatioof the Ministry of the Environmen#s of June 2012 the
single Union Registry habeen established’he ETRallows access only to duly authorized
representatives of the account holders.|édjal entities operatingts instalations whicthave
the obligatios, pursuant to Act No. 383/2012 Coll., on conditions @iding with GHG
emission allowancebave the obligatioio open an accounh ETR. Since 2012he same
obligation is imposetb aircraft operators who fallinto thEU Emissions Trading Syste(BU
ETS).

The Registry information system had been reviewedeimg of DES, by the UNFCCC
Secretariat within the framework of the initiation procedure prior to integration with EUTL

and further by using and set of testing scenarios. The Registry has undergone all these tests
successfully and received the necessartyfications on 1 July 2012.

Policies and measures

In the Czech Republic, there are several levels of measures used to reduce greenhouse gas
emissions (strategic, legislative and programmiag)to help to adapt to climate change
negative impactsSince D00, the Czech Republic has been implementing a system of strategic
and operational planning, which is being continuously modified in line with the Czech
international commitmestand relevantEU climate and energyolicies and legislation.
Legislative franework determines institutional responsibilities for coordination and
implementation of programmes as well as imposing regular review ofrtipacts.

The set of strategic instruments includes especially the following measures:

2 European Union Trsaction Log
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1 Climate Protection Policyfahe Czech Republiafloptedoy the Czech Government
in 2017 and setting goals till 2030 with outlook till 2050)
Strategic frameworkzech Republic 203@¢opted by the Czech Governmentin 2017),
National Reform Programme (which is updated annuallyuiadate in2017),

Strategy of the Regional Development for 20142020 (approved by th€zech
Government in July 2@),

1 Strategy on Adaptation to Climate Change in the Czech Regatbptedy the Czech
Governmentn 2015),

1 National Action Plan on Adamtion to Climate Changéadoptedby the Czech
Governmentn 2017).

1 Concept for the Prevention of the Drought of the Czech Rep(duioptedby the
Government in 2017

1 State Energy PolicfAdopted by the Czech Government in 2015)

Programming documents wittirect or demonstrable indirect impact on greenhouse gas
emissions include:

1 State Environmental Policy 202020 (SEP)

1 The mediurterm Strategy for Improving Ambient Air Quality (by 2020), which also
includes the National Emission Redoat Programmescenario involving additional
measures within this programme anticipates implementation of the following measures:
reducing the share of solid fuels in the energy mix, increased efficiency of energy
production and distribution, considerable investments inteséhold heating, support
focusing on savings to be achieved in buildings) etc.

1 National Action Plan for Clean Mobility

1 National Action Plan for Energy Efficiency
1 National Renewable Energy Action Plan
1 Waste Management Plan 2018024

Additionally, the folowing legislation has been adopted or amenddldarecent years, having
direct impact on greenhouse gas emissions:

1 Act No. 383/2012 Coll.,, on conditionsf trading with greenhouse gas emission
allowances

Act No. 201/2012 Coll., on protection of ambtiexir,

Act No. 73/2012 Coll., on substances damaging ozone layer and on fluoride greenhouse
gases,

1 ActNo.76/2002Coll., on integrated prevention and limiting pollution andridegrated
pollution register, as amended,

Act No. 406/2000 Coll. on energy magement, as amended,

Act No.458/2000Coll., on business conditions and public administration in the energy
sectors (Energy Act), as amended,

1 Act No. 310/2013 Coll. on supported energy sources, as amended.
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Emission projections scenarios

Projections haveden revised in line with Guidelinéd)ecision 280/2004/EC and Decision
2005/166/ES for the following scenarios:

1 With existing measures (WEM), i.e. implemented measures which came into force
before the projection preparatiperiod(June, 2018

1 With addtional measures (WAM), i.e. with existing measures and measures, which are
to be implemented shortly or which are being planned.

Additional measures included in projections are especially:
1 Sustainable Development Strategy (2004),
Strategic Framework fd8ustainable Developme(adopted by Government in 2010),
National Strategic Reference Framework (20@013),
National Reform Programme (updated aaliy last in 20%),
Strategy of the Regional Development 2012020 (adopted in June 2013).

The methodology for preparing emission projections has been already used in preparation of
the Fifth and theSixth National Communication, which enables theirtoah comparison.
Scenarios used in creating projections are based on the-aisoi®ned strategic and
programming documents. Historical emissions along with both projections (WEMWAM)

are given in graph below.
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Figure 1.1: Historical emissions and emission projections (Mt £59./year)
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Mechanisms accordingo Art. 6, 12 and 17 of the Kyoto Protocol

The Czech Government approved the Framework agreement on cooperation in implementing
projects seeking reduction of greenhouse gas emissions with the International Bank for
Reconstruction and Development (IBRD)daother investor countries by its Resolution No.

3 UNFCCCReporting Guidelines on National Communicati6@CC/CP/199F, partl|
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648 dated 306.2003. In 2012, there were 86int Implementation (JI) projects approved.
During the first commitment period of the Protocol (200812) there have been issued
approximately 0.88#illion ERUs annually. Implementation of all JI projects during 2002
2012 generated approximately 7.446 million AAUs, and from this amount the issued ERUs
reached 4.413 millionAct No.383/2012 Coll.on conditionsof trading with greenhouse gas
emission allowares allows use of free AAUs to support project according to &rf the
Protocol.From the perspective of the total reduction of emissions betweena2d@812 the

JI projects contribution to total reduction is estimated at 3% and the share of thH@IS
programme (AGreen Saiv3onThesGzeclpGovemeritosupppredat 2. 5
selectedspecificprivate sector projects within the Clean Development Mechanism (CDM) in
developing countries.

Estimated vulnerabilities, climate change impacts ath adaptation measures

Integration of the regional climate model (RCM) ALADINLIMATE/CZ with emission
scenario A1B for the 196112050 period, with horizontal resolution of 25 km, was completed

in 2008. The shorterm estimate (midpoint in 2030) shows thhé average annual air
temperature in the Czech Republic will increase, according to the ALARUMNMATE/CZ

model, approximately by A Ctemperature growtin the summer and winter is only slightly

less than in the spring and autunSimulations also indate that change in temperature is
linked to certain related temperature characteristics. In the summer, we may anticipate slight
increase in the number of summer and tropical days and nights, in the winter a decrease in the
number of frost, ice or arctitays.

Total precipitation changes are more complex. Most nodal points in winter show in simulation
decrease of precipitation (depending on specific location by up to 20%), while in the spring the
same show increase (by 2 to approximately 16%); in the suamdeespecially in the autumn

the situation varies place to place (some locations show slight decrease by several per cent in
the autumn, while elsewhere an increase by up i@&¥%, in the summer slight decrease
prevails, but in some location (for instanin Western Bohemia) there is an increase by up to
10%) Between the beging of autumn until the beginning of the summer the anticipated
increase of precipitation is accompanied by identical increase in territorial evapotranspiration
caused by increaséemperature. In the summer, there is a decrease in precipitation and due to
a drop in water reserves in the soil, this will probably leadto a significantincrease in
territorial evapotranspiration. An important factor is a shift in snow cover mdiiginer
altitudes due to higher temperature, roughly from April to January/February.

In mediumterm timeframe (midpoint in 2050), the simulated warming becomes more

significant, temperature will rise 1{(bhe8 most
A C The mediurterm perspective makes winter decreaseratipitation more apparent (for
instance in Krkonoge, Leskomor aissnkréasevhyheo!| i n a

autumn. During the summer, the decrease in precipitation becomes dominant factor, which will
be even more significant in lostigrm rorizon, while decrease of winter precipitation will be
lower in comparison with the preceding period.

More frequent occurrence of extreme meteorological evisngdready being reflected in
changes in the water regime, in agriculture and forestry ang pkd affect the state of health

of the population. In the medium term (around 2030, see the scenario for thé 2030
period), it can be expected that there will be a further increase, especially in detrimental impacts
on the individual components dfie natural environment, and it has been relatively newly
pointed out that impacts will be felt in the energy sector, potential for recreation and tourism
and overall wellbeing of the population, especially in larger residential agglomerations.
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Water mangement

In the medium term, it can be expected that the average flow rates will decrease in many river
basinsby152 0% ( Aopt i mi s tii4c00% s(chiepneasrsiion)i sttoi c205 s c e n &
lead to fundamental changes in the overall hydrologicahmegbDecrease in flow rates will be
demonstrated in changes in the quality of surface waters through an increase in the water
temperature and its subsequent eutrophication. This will augment the water deficits in the
summer and autumn months, even in reiy wetter regions Intense precipitation episodes

that occur during summer thunderstorms will present a greater risk of flash floods even when

the longterm total precipitation does not change much.

Agriculture

Adaptation of the agriculture sector to céite change relates not only to ensuring food supply
and general food security, but also to maintaining sustainability of ecosystem services provided
by the agriculture. Climate change will affect plantifodder production as well as production

of other aw materials, it will also affect genetic diversityagriculture, soil fertility and
erosion, quality and availability of water and recreational potential of the landscape.

Changes in vegetative seasons may affect plant compasiéispecially those, vith find it
harder to adapt to changing conditions. Climate change will also influence changes in
environment in terms of extending territory for diseases and pests.

Forestry

Anticipated increase in average temperature will be manifested in a shiftoodheence of
many tree species to higher altitudes. For example, an increase in the average annual
temperaturebyl2 AC can |l ead to a shift in the tree

From climate change perspective drought remainsiibst pronounced rislactor, increasing

the risk of forest fire, and having a negative effect on forest ecosystem production and services
they provide. Climate change effects will play a significant role in terms of worsened health
and stability of regulated area felling tretands which are mostly spruce monocultures, in
lower and medium altitude locations, which are locations which are pivotal for logging in
Czech Republic. At the same time, they contribute to more frequent occurrences of calamities
caused by abiotic eftts during sudden climatic events (destructive gusty winds, wet snow,
landslides after extreme rainfall, forest fires etc.).

Biodiversity

From climate change perspective, the madnerale emsystems in the Czech Republic
include alpine emsystems and ecosystems congsting of residues of the origina grasslands.
Changes are manifested most in easystems above the shifting upper bourdary of forests,
where their relatively small area exacerbates the vulnerability.répmately one tenth of
monitored plant specieswill bein danger of extinctionby the end ofthe century, whil e onefifth
of plant gedes can rapidly and eff ectively adapt to a changing climate. Climate change will
enable the spreading of invasive nonindigenous spedes, i.e. spedes who intentiona planting
or inadvertent introduction and subsequent spreading endangers biologicd diversity, biotopes
or even entire emsystems.

Urbanized landscape

Climate change will affect housing, technological constructionganstruction sector as such
The fluctuations between temperature minimamagima will be dramatic, affectinexposed
materials and buildings. More intensive precipitation events and strong winds, among other,
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will increase the danger of building constructions being damaged,itmMéreir value and
lifetime, thus increasing repair and maintenance costs

Health and hygiene

Climate change may affect health of the population by an entire complex of direct and indirect
impacts. Direct impact is a consequence of changes in physicatelvalue (temperature
change, consequences of more frequentiraedsive extreme weather events, increase UV
radiation etc.). Indirect impacts are a combination of environment with other living conditions
accentuated and modified by climate changejristance air pollution, depleted ozone layer,
pollen, which may trigger increase in seasonal occurrence and duration of allergies and changes
in occurrences of contagious diseases.

Population migrations related to climate change will represent healthotiskor the migrants

and for the receiving population. Deteriorating conditions may lead to higher population
mobility. There may be increased demand for humanitarian aid and healthcare for the migrant
groups, demanding more healthcare capacity and @attauticals.

Emergency events amdotection ofthe population and the environment

It is anticipated that the intensity and frequency of extreme meteorological events will rise
(extreme heat, precipitation, wind) as well as lomgn droughts, largscale flooding,
landslides, rock formation collapses and lasgale forest fires. If there will be more disasters

in the future, triggered by climate change, there will be more need and demand on civil
protection, more demand on resources, crisis and riskeande management.

We must also anticipate the possibility of increase in local and-baodgr conflicts related to
lack of access to basic natural resources, which could trigger migration waves into EU and to a
certain degree to the Czech Republic.

Tourism and recreation

There has been a trend in shatening of the winter sking seasonin recent yeas, and this
can be expeded to continuein the future. Artificial snowand itsproduction on ski slopes
and crosscourtry ski tradks, which could prolongthe season, wil be increaingly complicated
by lak of water souces and energy barriers (espedally increaing prices). The expeded
increase in summer temperaures could increaeinterest in sunmmer reaedion around natural
and attificial water reservoirs, but prolonged high temperaures will cause subtantial hedaing
of water volumes with subgquent reduction in water quality, accompanied by the growth of
blue-green algae.

Transport

Extreme weather fluctuations such as sudden intensive rain or snow&alinf, heat waves

or low river water levels may significantly affect road, railway, river and also air transport.
More frequent occurrences of extreme weather events will aameseilability of transport
infrastructure due to flooding, physical damagedestruction, fallen trees etc. Landslides
falling on roads and railways may also considerably disrupt traffic.

Industry and energy sector

As a result of climate change, the energy sector in Europe will most probably suffer from
differences between avdile energy supply and demand for energy. Climate change will also

affect volume and distribution of precipitation during the course of the year and that will have
effects on hydropower electricity generation. Climate change may also affect transmission and
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distribution networks, which mamakeit difficult to cope with demand for cooling during
summer peaks, but also with damage caused by high wirildeding.

Lack of precipitation may lead to reduced production of biomass usegnarationof
electricity andheat, and limit production in sectors which are water intensive (such asopaper
chemical plants). Conversely, heavy precipitation / flooding may disrupt electricity supply
networks and produgtipelines as well as limit or shutdovdeliveriesby road or railway,
disable production in industrial plants, disrupt hydropower plagsration andcause
hazardous materials leakages.

Adaptation measures

The Strategy on Adaptation to Climate Change in the Czech Reffsitthtegy)wasadopted

by the Czech Gvernment in October 2015 and is implementedhieyNationalActionPlan on
Adaptation to Climate Chang@Action Plan) since January 2017. The Strategy presents
observed climate change and defines the adaptation measures including their mutual linkages
in connection to anticipatathpactsof these changeMoreoverthe Concept for the Prevention

of the Drought of the Czech Republias approved by the Government in July, 2017. The main
objective of the Concept for Drought Protection for the Czech Repslilicdreate a strategic
framework for the adoption of effective legislative, organizational, technical and economic
measures to minimize the impacts of drought and water scarcity on the lives and health of the
population, environment and the overall quatit life in the Czech Republic.

Forest management

Adaptation measures will be implemented within the framework ofNhgonal Forestry
Programme Il, which is the key document for foresahated policies (approved by
Government Resolution No. 1221/2008Bhis mainly involves ensuring species, age and spatial
diversity of forests, prioritizing natural recovery and stabilisation of carbon bound in forest
ecosystemSome specific solutions and measures for forestry have been included in the
adaptation NAP.

Agriculture

Sustainable use of croplagelg. protection against erosion and degradation, restoration of its
water retention capacity, and preservation of soil fertility) is a key condition for climate change
adaptationSolutions should be based on thmpiples promoting sustainable farming and good
agricultural practicessome practical solutions and measures for agriculture have been included
in the adaptation NAP.

Water regime in the landscape and water management

Water retention in the landscape&heeved by optimizing its structure and by utilization of
effective and clos¢o-nature technical preventive measures, forms a fundamental basis for
protection against extreme hydrological evehitsthese ends the following measures are being
implemented:

1 measures to ensure the stability of water regime in the landscape
1 systems of rainwater management and watersee

1 river basin plans and flood risk management plans

Urbanlandscape
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Adaptation measures in urbanized landscape are implemented in camméeztand following

onto water management measures. Additional measures are being supported especially via
provisionsaiming atminimization ofsurface runoff, reduckpollution of water, variability of

the urbanized areandstable system of urban greemdvioreover there are specificaasures

in the field of urban development and architectmeh reduce the risks associated whigher

air temperature and summer heat waves

Biodiversityand ecosystem services

The most important implemented or plannedasuwges include:
1 analyses of climate change impacts on biodiversity,

1 protection, restoration, and improvemehtcosystems and natural or cldsenatural
areas and elements contributing to adaptation to the impacts of climate change
(protection and manament of urban vegetation, revitalization of ecosystems and
natural elements in open landscape),

increasing the capacity of ecosystems to provide key services,

protection and restoratioof the connectivity and permeability of the landscape
(implemented \a Territorial System of Ecological Stabiily5ES),

measures preventing and limiting the spread of invasive species,

protection and improvement the status of populations of rare and endangered species
in key biotopegqprotection and management of spégigrotected areas (SPA) and
NATURA 2000, revitalization of landscape elements, measures supporting nesting /
breeding of bird populations, bmorridors, protection and implementation of TSES
etc.),

1 ensuringnterlinkages betweeadaptation and naturegiectionmeasures

Health and hygiene

Policies and measures in the healthcare sector include:

1 monitoring of pathogens and distribution of information to clinical and laboratory
experts,

1 research into zoonotic contagion cycles with emphasis on changesctior \and
reservoir animal ecology,

1 identification of risk areas, seasonal changes and groups of population which is
especially vulnerable to risk factors, whether of contagious oicootagious nature
and preparation of earlyarning system,

1 raising awaeness about healthcare within the public.

Emergency events amdotection ofthe population and the environment

Measures in this particular sector include:
1 protection of the population, early warning systems,

1 development and further strengthening of dméded rescue system (IRS), which
ensures coordinated actions of all its units (Fire Rescue and fire protection units, Police
and emergency services),
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measures protecting critical infrastructure,

environmental security, including crisis management fougig flood, forest fire
situations, improved meteorological and hydneteorological services,

1 security research and development.

Financial resources and technology transfers

Key strategic documents includ@evelopment Cooperation Strategy of the CzeepuBlic
20102017andMultilateral Development Cooperation Strategfythe Czech Republic 2013
2017,

The Czech Republic is not a party to Annex Il to the Convention and as such is not obliged to
adopt measures, in line with Article 12.3 of the Convendind fulfil obligations pursuant to
Articles 4.3, 4.4 and 4.5 of the Convention and provide additional financial sources.
Nevertheless, the Czech Republic as the EU member state, along with other developed countries
committed itself at the 15session ofthe Conference of Parties to thénited Nations
Framework Convention on Climate ChangeDecember 2009 i€@openhagen, to a goal of
mobilizing jointly USD 100 billion annually by 2020 to address the needs of developing
countries in the context of meaningfuitigation and adaptation actions and transparency on
its implementation. Thereforéhe Czech Republic is pleased to provide on voluntary basis
available information on the support provided to developing countries for activities related to
climate chang(see chapter 7)

Research and systematic observation

The objective of the researpblicy in the Czech Republis to contribute to the knowledge of

the causes and effects, size and time of climate change factors and their sectoral, economic and
socialimpacts. Attention is also given to international cooperation, respectively exchange of
scientific, technical and soceconomic information. Researabf the current state and
development of the global climate system as well as regional clim#te i@imof the the

following institutions:

1 Technology Agency of the Czech Republic

1 Environmental Committee of the Academy of Sciences of the Czech Republic,
1 NationalForestryCommittee,
)l

Research institutes of Academy of Sciences of the Czech Republic, uregeasit
other state research organizatioespeciallythe CzechGlobe Global Change
Research Institute of thézech Academy of Sciences (CAS

Systematic observation of the climate system is undertaken in required extent by the CHMI,
which acts as the sponsible state body in the air protection, hydrology, water quality,
climatology and meteorology with competences to establish and manage state monitoring and
observation networks, including international data / information exchanges according to the
WMO principles.

During the period described in thidational Communication there werep to 100projects
involved in research, development and innovations which were connected with climate change.
Projects were focused on development of climate scenaridsef@zech Republic, evaluation

of water management vulnerabilities, including supply of drinking water, statistical assessments
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of the probabilities of climate extremes, variability of agricultural production, food security and
development of new lowarbontechnologies.

CHMI establishes and operates national monitoring and observation systems which record the

guantitative and qualitative states of atmosphere and hydrosphere and causes leading to their
pollution and damage; it processes the results, measoterand monitoring in compliance

with EU legislation, creates and administers databases and provides information on the state of
atmosphere and hydrosphere, including forecasts and alerts to dangerouséiganmlogical

events.

Environmental education and public awareness

National policy relating to environmental education and public awareness (ER&¥#) Czech
Republicis based mostly on Chapter 36 Agenda 21 of Aarhus Convention on Access to
Information, participation of the public on decisiorakingand access to legal protection of

the environment, which the Czech Republic ratified in 2004 and the Regional Strategy
(UNECE) for education for sustainable development, adopted in Z0@5.obligation to
promoteenvironmental educaion and publicawareness (EE&A) arises from valid legislation,

the fundamental statute being Act N@3/1998 Coll., on the right to information on the
environment awareness and Act 961/2004Coll. on School EducatiorThe key strategic

and crosssectional document for elatation of detailed environmental programmes, including
climate change, is the State Environmental Policy 202@20 (SEP).
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2 NATIONAL CONDITIONS

2.1 Structure of the State administration

The fundamental constitutional arrangement, defining positions and th#ks major state
institutions, is laid down by the Constitution of the Czech Republic, which was adopted in 1992.
The Czech Republic is a parliamentary democracy with division of powers between the
legislative, executive and judicial branchestlid Govenment. President is the head of the
State, elected directly by the electorate féiva yearsterm The supreme legislative body of

the land is the twa@hamber Parliament, comprising of the Chamber of Deputies (lower house)
and the Senate, which adoptk@bposed bills, approves international treaties, conventions,
protocols and other important political strategic documents in the industrial, military,
environmental, agricultural and other sectors. The executive powers rest with the Government,
which isformed on the basis of elections into the Chamber of Deputies. Its members usually
come from the political parties, which obtained the strongest mandate from the electorate.

Since 1 January 2000, constitutional Act No. 347/1997 Coll., established 14 tagiterial
self-governing unitd Regionsi whose size corresponds to similar administrative units in the
EU defined adNUTS 3. Regional Authorities act as the local bodies exercising delegated
powers of the state Government; a Director General heagisrizé Authority. The head of
eachregioral countyis agovernor in Prague the head is the Mayor.

Regions represent a sgjdverning level between the Government and local municipalities, be

it cities, towns or smaller units. Regions ensure selecteddasand services to citizens within

the framework of soci@conomic and other development (incl. environmental services) based
on their specific regional needs, better local knowledge and independent financial governance.
Municipalities are currently thenly selfgoverning units managed by the locally elected
municipal and city boards of representatives headed by mayors.

In the environmental sector, the highest executive body is the Ministry of the Environment
established od9 December 1989 by Act No. 3/1989 Coll. as of 1 January 1990 to function

as the central body of State administration and supreme supervising body in all matters related
to the environment.

The Ministry of the Environment acts as the central executive body of the State administratio
in the following areas:

1 protection of natural accumulation of water

protection of water sources and protection of subsurface and surface water quality
protection of air

protection of climate system

protection of nature and landscape

protection of agricliural land fund

performance of state geological service

protection of mineral deposits, incl. protection of natural resources and ground water

geological work and ecological supervision of mining

= =4 4 A4 -4 -4 -4 -5 -

waste management
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1 evaluation of environmental impact assasnt andts impact on the environment, incl.
crossborder impacts

1 gamekeeping, fishery and forestry in national parks
{ stateenvironmental policy.

In order to exercise control activities of the Czech Government, the Ministry of the
Environment coordinageactivities of all other ministries and other central State administration
bodies in all matters relating to the environment.

At present time, the Ministry of the Environment is divided ifitce expert sections
(Directorate of EU Funds, Economics aMbluntary InstrumentsDirectorate of State
Administration Directorate of Nature and Landscapeotection,Directorate ofTechnical
Protection of Environmen@nd Directorate of Environmental Policy and International
Relations.

The Ministry of the Environnmd is also the founding body of expert institutions such as the
Czech Hydrometeorological Institutde T.G. Masaryk Water Research Instittie Agency

for Nature Conservation and Landscape Protection of the Czech RelibNtA i Czech
Environmental hformation Agency, the State Environmental Fofhthe Czech Republithe

Czech Geological Survey, the Silva Tarouca Research Institute for Landscape and Ornamental
Gardening.

The Czech Environmental Inspectorate (CEI) is an independent organizationalf time
Ministry of the Environment. CEl is an expert body of State administration charged with
supervision and enforcement of compliance with environmental standards in the Czech
Republic. It also supervises compliance with binding decision issued ey sitlte bodies in

the environmental sector. CEl was established in 1991 by A@8k1991 Coll. on the @zh
Environmental Inspectorate.

2.2 International activities

The Czech Republic is a member of the UN, EU, NATO, OECD, WTO, WHO, IMF, World
Bank, Coundiof Europe, OSCE; it is a part of the Schengen area, member of the Visegrad
Group and other notable international structures. The Czech representatives take active role in
environmental activities and sustainable development of all these organizatiomsnpiasis

being placed on cooperation within the framework of the EU, OECD and UN (especially the
UN Environment Programmiethe UNEB. The Czech Republiwas actively involved in the
preparation of the UN conference on sustaindelelopment Rio + 20 (June 2012), which

was the watershed event in the international environmental protection of this decade.

The Czech Republic is a party to more than 40 multilateral environmental agreements (MEAS).
The list of those most important MEASs is provided in Téblebelow. The country is involved

in a number of projects abroad, which seek to fulfil tasks stemming from broader international
commitments. In the area of development cooperationCteeh Republic provides aid
especially to the less developed cowdyiby providing expert assistance and supporting
international development programmes (OECD, UNDP etc.). Since 2013, the Czech Republic
has been a member of DAC OECD, which attests to the quality of the Czech development
cooperation activities abroad.

Table 2.1: Multilateral environmental agreements, which the Czech Republic is a Party to (list of the most
important MEAS)
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Area

Name/ Title

Climate change

United Nations Framework Convention on Climate Change (UNFCCC)
Kyoto Protocol
Paris Agreement

Nature and landscape
protection

Convention on Biological Diversity (CBD)

Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable Sharing o
Benefits Arising from their Utilization (AB®rotoco)

United Nations Convention to Combat Desertifica in Those Countries Experiencing Serig
Drought and/or Desertification, Particularly in Africa (UNCCD)

FrameworkConventionon the Protection andustainabléevelopnent ofthe Carpathians
(Carpathian Convention)

Convention on Wetlands of Internatidimportance especially as Waterfowl Habitat (Ramsg
Convention)

European Landscape Convention

Species tection

Convention on International Trade in Endangered Species of Wild Fauna and Flora (CIT]|

Convention on the Conservation of Migratory Specied/id Animals (CMS or Bonn
Convention)

Agreement on the ConservationAffican-Eurasian Migratory Watesirds (AEWA)
Convention on the Conservation of European Wildlife and Natural Habitats (®errention)
Agreement on the ConservationRibpulations bEuropean Bats (EUROBATS)

Biological security

Cartagena Protocol on Biosafety (CPB)

Air protection

Convention on Longrange Transboundary Air Pollution (CLRTAP)

Ozone layeprotection

Vienna Convention for the Protection of the Ozone Layer
Montreal Rotocol on Substances that Deplete the Ozone Layer

Water protection

Convention on the Protection and Use of Transboundary Watercourses and Internationa

Chemicals Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous
Chemicals and Pesticides in International Trade
Stockholm Convention on Persistent Organic Pollutants (POPs)
Minamata Convention on Mercury

Waste Basel Convention on the Control of Transboundary Movements of Hazardous Wastes ai

Disposal

Industrid accidents

Convention on the Transboundary Effects of Industrial Accidents

Public access to
information on the
environment

Convention on Access to Information, Public Participation in Dedisitaking and Access to
Justice in Environmental Matters (AashGonvention)

Protocol on Pollutant Release and Transfer Registers (PRTR Protocol)

Environmental Impact
Assessment

Convention on Environmental Impact Assessment in a Transboundary Context (Espoo
Convention)

Protocol on Strategic Environmental Assessni8&A Protocol)

2.3 Population

Source: MoE

The Czech Republic had population of 8820 as of 3 Decembef016, which places it at
the 11'" placein Europ@n Union

Average population density of 4thabitants per kimakes the Czech Republic one of
relaively densely populated countries in Europe. High population density and high urban
dwellers ratio (0%) means that a large number of inhabitants live in areas with disrupted

4 http://www.czso.cz/csu/redakce.nsf/i/obyvatelstvo_lide
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environment, especially due to emissions from intensive traffic, householddhasing solid
fuels mostly in smaller municipalities and other local negative impacts.

In 2013the Czech Statistical Office projections related to demographic development in the
Czech Republic indicate that the future trends are nearly idettiche BJ-15 trends: the
Czech population will slightly grow until 2020, reaching 7L@nillion. This demographic
projection also anticipates that the share of inhabitants over 65 will be higher by approximately
5% in 2020 in comparison with the existing numbe&%% against currently approximately
15%).

From the perspective of demographics, one of the issues with principal importance is the change

in education structure. According to the study published by the Faculty of Economics, the
University ofEconomics Prague? it is anticipated that by 2020, the number of inhabitants with
completed university education will grow. Given that emphasis is put on the increased
environmental awareness from the lowest levels of school education, it is anticipated that the
popd ati onbs awareness of | mpor tamentlissueswilr e ven
also grow.

2.4 Geographic conditions

With area of 7870km?, the Czech Republic is one of the small to 4sizkd countries and

currently ranks at the5" placeinEurpe by si ze. The hi ghe@ant moun
Mountains (1603ma bove sea | evel), | owest point in t
place where the River Elbe crosses into Germany (Xliowve sea level). From the perspective

of altitude, tle lowlands and territory generally under 208bove sea level take up 5.0%, areas
between 200 500mabove sea level take up 74.1%, areasi6D000mMabove sea level take

up 19.3% and areas with altitude exceedin@g0@mabove sea level take up 1.6% otth

territory. Average altitude is 450 m, which is higher than the average altitude in Europe)(315

The divide among the main watersheds of Europe passes through the Czech Republic (the
North, Baltic and Black Seas). This position on the main Europeateds not favorable from

the standpoint of water management, as most rivers have their source here. Thus, precipitation
becomes the main source of water. The lmrgh average precipitation equal376nm and
approximatel\25% of this amount flows out dhe country in watercourses. The river network

in the Czech Republic has a density of3km/km?. The vast majority of the territory of
Bohemia is drained by the Elbe into the North Sea, the major part of Moravia is drained by the
Morava River into the Daube and Black Seas and part of Moravia is drained by the Odra River
into the Baltic Sea. The fashaped river network in the Odra watershed is characterized by the
concentrated confluence of larger rivers in the Ostrava basin with an elevated risldsf floo
Compared to the surrounding countries, there are only a very fewHatese (i n t he G
area). Artificial water reservoirs are far more numerous, with more th@fQ@#bcated in the
country, the vast majority of which are fishponds. Mineral sprangvery common, @tirring

in about 35Qocations.

The current condition of the biosphere is the result of natural developments over the last several
thousand years. The vegetation in valley floodplains and lowlands corresponds mainly to
agricultural land Lowland meadows cover large areas. Forests are the most important of all
plant communities (about 1/3 of the area of the country), and form a microclimate and
mezoclimate, absorb more solar radiation, reduce wind speed and affect outflow conditions.

5 http://kdem.vse.cz/resources/relik09/Prispevky PDF/Fiala_Langhamrova_Huli.palf
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Most presentday forest stands were planted artificially and do not correspond to the original
species composition of the forests. They consist mostly of sspgleies stands with a
predominance of spruce and pine. The development of the contemporary lendsafégcted
primarily by secondary ecosystems. Original, natural ecosystems are scarce in the landscape. A
large part of the country consists of fields, vineyards, orchards and gardens, used for food
production.

The Czech Republic is characterized bgtsred settlement structure, based historically on the
large number of municipalities (there were3@2nunicipalities as of January 1,4 i only

a small fraction of these municipalities can be called towns by international staistbacises
havenor e t han 100 thousand i nhabbetamOlBMoUPr ague
Compared to the other countries of Central Europe, the Czech Republic has a smaller number
of mediumsized and especially large cities. Territorial differences in tharacter of
settlements are significantly affected by natural conditions. The areas of the uplands of central,
southern and western Bohemia, which do not have very favorable conditions for agriculture,
have a dense network of small settlements, while thes rfestile lowlands of Bohemia and
especially central and southern Moravia have larger rural settlements, frequently-2vith 1
thousand inhabitants.

2.5 Protection of the Environment

2.5.1 Development of legislation and strategic documents

The state of the environmehas markedly improved over the course of the last twenty years,
especially with regard to air quality, water protection and waste management. On the other
hand, the environment remains in several aspects unsatisfactory (for instance the dust particle
emission levels) and represents, in the affected areas, a risk to both human health and the
ecosystems.

A number of key componenegislative acts weradopted after 1990, and this is being
continuously updated to comply with EU legislation, especialljératreas of protection of air,
water, waste management and protection of nature and the landscape. The following norms
belong among the most important legislation:

1 Act No. 134/2016 Coll. on Public Procurement
1 Act No.1652012Coll., on supported sources of energg amended

T Act No. 383/2012 Coll.; on Conditions of Trading with Greenhouse Gas Emission
Allowances

! ActNo. 201/2012 Coll ., on Air Protection (/!
into effect on 1. 9. 2012 and determines primarily rights and obligations of pollution
source operators, instruments reducing the amount of substances which pollute the air,
competence of administrative bodies and measures leading to remedies and sanctions.
Additionally, an Act was adopted last year regulating ozone depleting substances and
fluorinated greenhouse gases;

1 Act No. 732012 Coll.,, on ozone depleting substances funarinated greenhouse
gasess, as amended

1 Act No. 254/2001 Coll. regulates Protection of Waters, their use and associated rights;
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1 Act No. 185/2001 Coll. on Waste management defined fundamental principles of waste
management, objectives and measures lgaditheir fulfilment as defined in the Waste
Management Plan of the Czech Republic 20033,

1 Act No. 114/1992 Coll. on Protection of nature and the landscape defines what
constitutes generalrotection of territories and species;

Act No. 100/2001 Col] on Environmental Impact Assessment;

Act No. 76/2002 Coll., on Integrated prevention and limiting pollution and integrated
pollution register;

1 Act No. 289/1995 Coll., on Forests.

In addition, a number of strategic environmental documents covering proteaft the
environment incl. principles of sustainable development were adopted. The most important of
these are: the State Environmental Policy (SEP), updai@elli& the Strategy for Sustainable
Development of the Czech Republic (200#)e Strategic Framework for Sustainable
Development of the Czech Republic (SFSDadopted by the Czech Government on 11
January 201@nd its replacement, the strategic framew@©dech Republic 2030The SFSD
determines the lonterm objectives in three basic areas of mmodeocial developmerit
economic, social and environmental. This document is structured into 5 priority axes:

1 Society, man and health;

9 Economy and innovations;

1 Territorial development;

1 Landscape, ecosystems and biodiversity;
i Stable and secure society.

TheCzech Government approved thate Environmental Policyin 2013; the Policy defines
main priorities for the protection of the environment for 2012020 taking into account the
condition and development of the environment; it focuses, in line withzeehdnternational

commitments, on the 4 key areas:

1 Protection and sustainable use of resouncelsiding protection of natural resources,
ensuring protection of water and improvement of its condition / quality, preventing
waste generation, ensuring maximwaste recovery and limiting its negative influence
on the environment, protection and sustainable use of soil and mineral deposits /
environment.

1 Climate protection and improvement of air quaktiyning to reduce greenhouse gas
emissions, limiting negate impact of climate change in the Czech Republic, reducing
the levels of air pollution and support to efficient and environménéaldly use of
renewable sources of energy and achieving energy savings.

1 Protection of nature and the landscdpeusing @ protection and strengthening of
ecologi@l functions of the landscape, maintenance of natural and landscape values and
improvement of urban environment quality

1 Safe environmenincluding prevention of natural disasters / risks (floods, droughts,
landsldes, erosion etc.), and prevention of anthropogenic risks.

The SEP contains a detailed implementation section outlining the individual objectives,
measures, responsibilities and deadlines. In the area of greenhouse gas emissions, the SEP
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emphasizes simaheous and synergic resolution of air emissions posing greatest health risks
(primarily PAH, PM 2.5, PM10, PMISTS.

The 2016 update of SEP focused on the key area Safe environment, including new measures
for natural risks management and adaptationitoecthange.

On 19 April 2017 he Czech Governmemtdopted aroverarching strategic docume@kzech
Republic 2030which effectively replaced the SFSD indicates the direction for sustainable
development of the Czech Republic for the next dedduedocurent sets out goals and targets

to be accomplished by the 2030 and consists of a detailed development analysis and strategy
for sustainable development that should be reflected in all sectoral and regional strategies. It
outlines six national priority aredpeople and society; economic model; resilient ecosystems;
municipalities; global development; and good governance). Another segment of the document
consists of an impact analysis of global megatrends on national development.

Among strategic goals of th€zech Republic 2030 which should directly contribute to
accomplishment of the Agenda 2030 goals and targets is the active participation of the Czech
Republic in international organisations based on national priorities, supporting good
governance for sustable development (SDG 16), ensuring policy coherence and
mainstreaming the Agenda 2030 into both national and foreign policies.

2.5.2 Air condition development

Solid polluting substances (STS) represent the main air pollutant in the Czech Republic,
primarily PMesand PMo, SO@, NOy, VOC, PAH and NH Current significant sources of these
emissions include generation of electricity and heating (from the perspective ah8QIG
production), transportation (producing NGTS and VOC)household heating (STS aR&H)

and metallurgy industry, including coking plants (STS, PAHBQ SQ). Agriculture is one

of the main sources of Ndsectors using solvents are the main producers of VOC.

There has been a decrease in grelenel ozone precursors (VOC, NOCO am CHs) by

68.7% between 1990 2015.Between2005and2015the NG emissions dropped b40.9%,

SO emissions by5.1%. Positive development in terms of lowered emission burden was
caused primarily by reduced emissions generated by transportation duerdadespgf the
vehicle pool and emissions generated by stationary sources (energy sector). At present, the
Czech Republic complies with valid national emission ceilings. Despite reduced emissions
there has been very little improvement in air quality in thedh Republic since 2000, which

is mostly due to emissions, besides meteorological factors, that continue to be generated by
transportation and probably also by increased emissions frorartossion sources, which are
mostly represented by household hagtappliances, where there has bdetected a trend of

a return to solid fuels, while the technical level of these combustion appliances remains very
low.

Currently (according to 2015 databhe imission limits for Phb, PMu s, groundlevel ozone,
andbeno(a)pyrene (BaP) anepeatedlyexceededn certain areadn additionthe emission
limit for NO:2 is being exceedenh two locations with high traffic intensity in Prague

Production of S@emissions is caused mostly by coal use in electricity andgesatation

From the perspective of SQrolumes, the largest group of sources consist of public and
industrial energy sector sources, which provide for approximately 85% of emissions; in this
sector, it is anticipated that there will be a significant drojh@se emission in the future due

to strengtheneeémissions limits. Almost the entire remainder of these emissions (nearly 15%)

is generated by local household heating appliances, where there has been only a very slight step
away from burning solid fuels.
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NOx compounds are being discharged into air mostlgibgrgyand heasector(34% in 2014
and transportatio(23%).

VOC emissions are generated mostlythy mananufacturing processes and solventuitbe
about 526 sharan 2015 Heating of householdsegeratesbout17% of VOC emissiongand
transportationl5%. Ammoniac is produced in connection with farming; industrial sources
represent a smaller share. Transport and small sources have little influence emisstions.

2.5.3 Water condition development

Similarly to air, pollution of surface water is decreasing, and there has been positive
improvement in its quality. Quality is affected mostly by point sources (cities and
municipalities, industrial plants and industrial cattle farming facilities), as walle@ssources
(farming and application of mineral fertilisers and barnyard manure and other chemical
compounds, atmospheric depositions and erosion runoffs).

The number of inhabitants connected to drinking water supply sysemgeasing steadily,
with 94.4% of the population having access to high quality drinking water.

In longterm perspective, there has been a steady improvement in sewerage infrastructure and
waste water treatment plan(WWTP). Between 2000 ar2D16 the size of the sewerage
networkhas more thadoubled, the numbers of people connectedteesage increased from

75% t085% and the number of people connected to sewerage teechined WWTP rose from

64% t096%; the ratio of treated waste water has inadasightly from 95% to 97%.

2.5.4 Urbanized landscape

Settlements in the Czech Republic are characteristicatlyer dispersed, there are2®3
municipalities, mostly small with population not exceeding 500 and that makes it considerably
different from other EU Member States.

During historical development, the original natural landscape has been more or less modified
on the majority of the Czech territory and the natural estesys became artificial. 2016 the
agricultural land took up 58% of the Czech territory, and its area hasn steadily decreasing
Forests take up 3% and their area has been gradually increasing. The remainder of the
territory are water surfaces, wetlands, bugtareas and other surfaces.

Changes commencing in 1989 are characterised primarily by bthugbsunization processes.

The most significant changes in the last two decades are therefore very intensive changes in
functional use of suburban and urban landscapes; extensive development of commercial zones
and residential districts with increased traorsgtion demands connected with daily commuting

to places of work. Suburbanization processes, and other real estate developments, take up
quality crop land, limit natural diffusion of floods on floodplains and fragmentatiaieof
landscape generally.

2.5.5 Nature

There are currently four nati onal par ks (Kr
Lesk® Gvicarsko ( Cz e clB5ksandaésmaleripratected landstagek i n g
areas (1¥35km?), which represent abod6% of the territory of th&€zech Republic. Upon
accession to the EU, the Czech Republic created the corresponding network of European system
of sites of Community importance and bird ardashe socalled Natura 2000 system
(comprisng of 41 bird habitats and 11k&es with Europeasignificance). The total area of

the Naura 2000 network exceeds 11 Ki?, i.e. 14% of the entire Czetérritory (EU average

37



is 18.24). Most of the naturally significant sites are protected by a special regime pursuant to
Act No.114/1992Coll., on proection of nature and the landscape, as amended.

2.6 Climate

The following description of the climate features is based ontiermy data recordeduring
the previous decadandthe National Action Plan on Adaptation to Climate Chanagopted
by the Governmdrnin 2017

The Czech Republic lies within the Atlanttontinental area of the moderate climabae of

the northern hemispherAverage annual temperature fluctuates in dependence on geographic
factors between 1.1t0 94C. The | owe st stam neposdedan mountinoasy e r a g
regions along the northern, eastern and sag$tern borders of the territory. The warmest

regions lie in altitudes not exceeding 2@Qlowlands in southeast and along the Elbe River).
Average spring and autumn temperatseiltates around 7or&C, during t he s um
the temperature risés 16 and 1A C o n ,dnvwénteratite éemperature drops to abeut

1AC on average. Prague represent §theaavemagee ci f i
annual temperatures higher by approximately 1 to2C above t heoritsal ue n
geographic location.

Beranov§, R. , Hut h, R. (2003) : Prague heat Ileéts b6ano.d, pd1BE4R,HISGN di f f er en
00261173.
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Figure 2.1: Average monthly air temperature (territorial temperatures) compared to 12820 in 2015

“c B Air temperature in 2015
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Source: CHMI

The annual course of average air temperatusarass the shape of a simple wave with the
minimum in January and the maximum inlyJuand August (Figure2.1). Comparing
temperature trends in 19611990 and2015 (Figure2.2) indicates that the average annual
temperature between these two periods inctebgé.9 AC, with highest increase December
(by 4.7 A C) Octobetthere has been a decrease HyAQ.

During the summerand wintermonths the fluctuations of average temperature are more
significant; in thespring ancautumn they are lower. Table Z)®es values of these fluctuations
from average temperature (AC) suppl ement ed
1961 1990 and2015 Increased precipitation in tleitumn and winter isostly attributed to

storm rainfall. Average precipitatiom R0O15is approximately21% lower than during 1961l

1990.

Figure 2.2: Average monthly temperature deviations between the 1B80periodand 2015
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Table2.22Changes i n aver ag epretiptatign@amoartsibetvecen(thd CIEIOandi2015

| Il 11l \Y Y, VI VI | VI IX X Xl Xl | Year
Temper at| 3.7 1.0 15 0.5 0.1 0.6 33| 49 03| -01| 31 | 47 1.9

Precipitation

(ratio) 126|032 1.20| 0.64| 0.66 | 0.69 | 0.46 | 0.86 | 0.62 | 1.24 | 1.51 | 0.42 ] 0.79
Precipitation (%) | +26 | +32 | +20 | -36 | -34 | -31 | -54 | -14 | -38 | +24 | +51 | -58 | -21
Source: CHMI

The ecordsregisteredat the Pragu&lementinunf meteorological station, which keeps
temperature records since 1775 and precipitation since 1805 (Figure 2.3 amday be used

to illustrate, for orientation, thlongterm development of the temperature and precipitation
regime in the Czech Republic. It is apparent that the end of theetiury had been warmer
and that the first half of the %entury had been colder. From the second half of tffe 19
centurythe temperature gradually rose, the rise steadied in th@@fidentury, but temperature
began rising steadily and markedly since the 80s of the@@tury again. Similar trends apply
to seasonal cycles.

Yearonyear fluctuations of precipitation ammots are very high; for instance, for 2002 we
record the third highest annual precipitation amount, while for 2003 the annual precipitation

was second lowest in the 207 years of records. Despite that, there is an indistinctive trend of

decreasing precipit@n since the thirties of J0century.

Figure23 Aver age annual air temper &Paguekiemgnth@ bet ween
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7 Temperature progression can be used for an entirely demonstrable manner of detection of temperature change due togdiroalg cha
with difficulty because the station is very specific urbgpe station ad measured valuese affected by the smalled heat island within
city, which is a value proportional to the degree of urbanization and urban development. It is clear that in the pe#ioti2] & city
gradually increased urbanization fromacomhpiel y unknown value to the present | evel of
anthropogenic heat contribution filtered from the measured temperature curve. For precipitation progression, the infheestation
position in the centre dhe city may be only negligible.
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Figure 2.4 Average annual precipitation (mm) between 1805 and 20RragueKlementinum
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Fluctuaton of average annual temperature over the last 150 years in the Czech Republic
indicates that there is an incremental growth of the temperatures; between 1861 and 1910 the
temperature in
bet weeni tl9wals a7n.d7 2/0CL.5 Si
precipitation cannot be discerned, however the basic rhythm of precipitation remains the same
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Figure 2.5 Development of average annual temperature (left) and average annual precipitation (right) in the
last 150 years
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development may be dathed in a more precise manner using time series of territorial

Source: CHMI
The two fundamental indicators of climate (temperature and precipitation) and their

Repl
ar chanc

temperatures, respectively territorial precipitation, which are available since 1961. Territorial

temperatures represent average air temperature reduced to medium altitude, considesing result

from the entire station network run by the CHMI, and illustrate the character of temperature
regime development in the Czech Republic over the last 50 years; territorial precipitation
models are construed in similar way.

Despite significant yeaon-yearchanges, Figure 2.6 makes the trend of gradually increasing

annual average air temperature appaiesge growth by approximately .2 C / yeads.The
differencesbetween periodsf the year are not marké&digher growth trends are apparent in

the summeand winter in thespring andautumn, the average temperature growth trend is, in
comparison with other seasof@yer. In the summer, Moravia heats up quicker, in the winter

and in the spring Bohemia warms up quicker. The differences between BoherMaravech
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in the autumn. Considering the substantial y@ayear fluctuation of precipitation amounts,
similar changes are statistically entirely negligible. Forminse, in 2002nd 201(Qrecipitation
levels were the highest in the entire run of records, while in 20@B2015the annual
precipitation was the lowest over the same period.

Figure 2.6: Average annual territoal temperature and precipitatiom the Czebt Republic in 19612015

°c %
10 140
9
120
8
7 - 100
X 80
5 -
x4 60
3 - 40
o L L 18 S R R 8 £
20
1 43 L 4 5 3 R J N L A N K % X 5 ¢t % X A ¢ ¢ R R P X & S S L A oA 4 £ 32 % R V. 8 - X B F X S 8 3 % A F L 3 B F]
o7 0
< ~ o © g @ o oy o) -« ~ o [se] © D o™ 0
& & & () o)) o () 3 <} o 3 & 3 = 8 8 8 o o
ol v - .« " -~ - . - ~N ™~ ~N N ~N N
Annual precipitation in % of normal (right axis) ===Long-term average temperature (left axis) mmaverage annual temperature (left axis)
Source: CHMI

The number of days when maximum (TMA) or minimum (TMI) air temperature exceeded or
failed to reach the determined threshold limit is a climatological characteristic used to describe
thermal regime of a monitored logat or territory. In order to describe the couwesed

etremaliteoc f t he warm part of the year, we use th
and tropical days (TMA O 30 AC) anettenulitiespi c a l
of the cold part of the year is characterised by and number of frost days (TMIGY, and i ¢
days (TMA<0O AC) and arci0 cAd)aysl { TMAde&r to get b
developmentofthesoal | ed Aheat waveso these statistioc

of the number of dAaC.s when the TMA O 35

Average nurbers of days with extreme temperatures and their change between two periods of
time (Table 2.3, values are rounded up to whole days) show that in the last two decades there
has been an increase in average number of days with high temperature and dedagse |

with low temperature in the Czech Republic, which complements the gradual growth of
temperatures and growing temperature extremality. Number of summer days has increased by
11 on average, number of tropical days&ywnd conversely the number ob$t days dropped

by 14 on average and ice days by. Similar trend has been recorded with respect to tropical
nights and arctiddays; however, statistically significant changes are not being recorded.
Numbers of days with t e my,edapendingoreastualemeatheresd i n g
far only exceptionally and their changes are also statistically negligible.
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Table 2.3: Changes in average number of days with extreme temperatures iri 196@ 20112015 periods

Year
Summer days 1961 1990 33
TMA O 25 0112015 44
change 11
Tropical days 19611990 5
TMA O 30 |30112015 13
change 8
Frost days 19611 1990 120
TME <0 A2011 2015 106
change -14
Ice days 19611990 39
TMA < 0 A20112015 28
change -11
Source: CHMI

Numbers of dayswith precipitation level above a certain threshold are an important
characteristic illustrating precipitation amounts in a territory generally. Precipitation days with
precipitation amou®t l18xmemedicegr Oi 8 mmmeagdech
entire course of the year and their monthly numbers correspond to the annual course of
precipitationi there is more precipitation in the summer, less in the winter. Days with
precipitation exceeding O 20 mm ochewyaar, al mos
occurrence in the cold period is extraordinary.

Table 2.4, giesaverage precipitation and their changes between the two monitored period
show, that there has not been any statistically significant change in the last 50 years. Primary
cause of tts results is that significant precipitation events with strong (often raindewet)
precipitation are considerably inhomogeneous due to terrain topography over time and area and
cannot be always recorded within the framework of existing weather statRadar data
however confirm that the frequency of rainstorms have grown over the last two decades.

Table 2.4: Change in average precipitation amouifilsm) in 1961 1990 2011 2015 and 2015

I Il Il 1\ V \i VIl | VI IX X Xl Xl | Year
mm 2015 53 |12 48 | 30 | 49 | 58 | 36 | 67 | 32 | 52 | 74 | 20 | 532
1961 1990 42 38 | 40 | 47 74 | 84 79 78 | 52 | 42 49 48 | 674
Change[%] 126 | 32 | 120 | 64 | 66 | 69 | 46 | 86 | 62 | 124 | 151 | 42 | 79
1961 1990 674
2011 2015 646
Change[%] 96
Source: CHMI

Relative humidity, cloud amount, sunshine, snow carel duration trends remain mutually
consistent and correspond to temperature trends and their amplitudes. Winter, spring and
summer are characterised by extended sunshine, lower cloud amount and lower relative
humidity. Conversely, in the autumn, whempeerature and daily amplitude drops, we record

the opposite. Average number of days with snow cover in altitudes below 600m above sea level
andin higher altitudes has dropped in the last two decades in comparison with the usual number
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of days in the secahhalf of the 28 century. Snow cover maxima have decreased in lowlands
and alsan uplands. Similar trends are also recorded for overall new snow total precipitation.

2.7 Economy

The manufacturing industry plays the most important role in the Czech ecoimoteymns of

both gross value added and employment, which is reflected by a persistent trade balance
surplus. The most significant macroeconomic advantages include balanced banking system,
stable and low inflation, qualified labour force and relatively lmblic debt. On the other

hand, some improvements are needed in legal system and labour market flexibility. The Czech
economy is substantially reliant on the performanagésdfade partners (mostly Germany and
other EU countries).

The Czech economy begtmutilize benefits of the common market after accession to the EU

in 2004. The custorAsee zone accession resulted in the unprecedented improvement in the
trade balance. The foreign trade development turned into the thriving domestic figures, the
employment growth reached almost 2% in 2007. Consequently, the domestic demand and gross
fixed capital formation generated the vast majority of economic growth in these years. The
convergence tendency of the Czech economy was characterized by an intensetiappoécia
Czech koruna in 2007. After a seriesyafars withhigh GDP growth the Czech economy
followed the financial crisis and fell into a recession at the end of 2008. This considerable
downturn was reflected by worsening all relevant economic fundareeMabest growth in
20102011 was followed by another recession in 2012. Low level of confidence affected
development of domestic consumption and investment that erased positive contribution of
foreign trade.

In 2013 the Czech economy moved on the trajgctd renewed recovery. The increasing
consumer confidence was supported by low inflation and growing employment. Positive
macroeconomic development culminated in 2015, mainly due tofbfectors. While ending

of the previous financial perspective 200013, the strengthened investment activity and
coinciding plunge in the oil e led to strong GDP growth at %3n 2015. The subsequent
slumpin 2016in gross fixed capital formation after the extraordinary year 2015 was partly
compensated by a positigentribution of foreign trade at 1.2 pp. Followinglaort period of
stagnating economic convergence, GDP per capita in PPP increased oo 8% of the
EU-28 aveage during the period 2012016 Economic growth and low inflation was reflected

in the labour market dynamics. The unemployment rate hasthedowest in the whole EU
since the beginning of 201&trong employment growth rates in 2015 and 2016 amplified
labour shortage connected with a skill mismatch which is most notable in the manogact
industries.

2.7.1 Anticipated development

High levels of confidence indicators and good economic conditions of households point to the
favourable growth of domestic demand. The household consumption is anticipated to be the
key driver of economic growtim the next yearsA gradual start of drawing of EU funds from

the 20142020 programming perioesulting in the positive contribution is assumed. Inflation
rate might overcome the Czech National Barsko irfflation target this yeaReal GDP growth

could reach 4.% in 2017driven especially by growth of strong private consumptibime
Ministry of Finance expects also apparenGDP growth rate for period 2018020 driven by

the domestic demand. Some industries might continue to report adverse devel@prgent,
construction omining and quarryingvhere a decline in gross value added was recorded in
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2016 quarterly data. There are predominantly external risks underlying the forecast. Besides
migration crisis and the upcoming elections in Eurdpeted Kingd o més wi t hdr awal
EU is associated with a high degree of uncertainty.

Table 2.5: Development in population growth and main economic indicators in 1.98516

Year 1995 2010 2013 2014 2015 2016
Number of inhabitants (thousand) 10 331 10 517 10516 10512 10538 10 554
GDP (billion CZK) 1580.1 3953.7 4098.1 4313.8 4595.8 4773.2
GDP (PPS3 per capita 11548 21100 22 400 23 800 25 300 25600

Average gross monthly wage of employee

the national economy (CZK) 8 010 23 864 25035 25768 26 591 27 575

Inflation rate (%) 9.1 15 1.4 0.4 0.3 0.7
Price indexes in the consumer sphere, 1

(2005=100) 64.5 114.9 122.7 123.2 123.6 124 .4
Foreign direct investments in the Cze 68.0 194.7 144.0 168.1 416 1588

Republic (billion CZK)

Foreign debt of th&€€zech Republic (billior

CZK) 457.3 2164.4 2733.0 3023.9 3195.8 3528.1

(Aé’ceba)ge annual exchange rate CZKvs B 5, 51| 5509l 2508|2753 2728 278

Average annual exchange rate CZK vs U{ 26.54 19.11 19.57 20.75 24.60 24.43

Unemployment level (%) 4.0 7.3 7.0 6.1 5.1 4.0

Balance of foreigrdirectinvestment (billion
CZK)b

a) PPS (Purchasing Power Standard); average purchasing power 1 PPS corresponds to avetasgemower of 1 EUR in
EU-28.
b) + outflow /- inflow of investment

-67.0 -95.0 7.4 -80.4 49.7 -141.0

Source: CzSO, CNB
Table 2.6: Sources of GDP in current prices in 1992016 period, iimillion CZK (Part 1)
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1995 62 908 32 906 341 494 77 314 109 229 149 890 45 768, 100 65
2002 68 731, 29 347 602 222 106 732 153 439 289 432 63 668 170 691
2003 66 374 27 539 617 309 106 381 165 534 294 762 66 479 185 972
2004 70 609 33 642 703 950 122 097 183 603 306 030 70 629 189 039
2005 72 190 36 828, 752 014 126 410 197 029 332 290 64 260 190 495
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2006 72 821 41760 827397 145787 203255 363025 67 516 205 921
2007 75 389 44822 901750 155893 225677 381854 75585 224 039
2008 77 800 50 933 894 785 189 699 239 307 394 309 76 509 227 157
2009 64 525 43 669 812 564 211 119 239 B0 357 448 73 410 215 561
2010 60 217 45029 840146 186559 2461271 375 160 72103 2200918
2011 86 632 48 181 889 814 184 897 224 714 376 540 73 167 212 741
2012 95 396 42 979 902 251 187 584 213 612 383 154 71774 211 471
2013 98 504 31957 911 016 192 400, 210 879 377 535 72 104 209 304
2014 106 720 392741 1043 300 180 092 214 628 403 612 72 975 217 799
2015 102 390 37658 110885¢4 183417 232259 449 382 81488| 233 344
2016 105 308 33905 1162392 183466 234341 471 827 85971 242 045
Source CzSO

Table 2.7: Sources of GDP in current prices in 1992016 period, immillion CZK (Part 2)
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1995 48 096/ 177 082 99 529 58 112 49 195 37 633 1439 752
2002 65532 358076 179 001 95 959 94 528 63 036| 2 451 226
2003 86731 366202 187461 107 700 99 200 69 046 2567 430
2004 92112 3940200 192617] 113063 105610 70990 2 772 866
2005 93913] 426656 205371 122597 113 976 71967 2949 463
2006 99820 457501 214699 130100 120 365 80 243] 3191413
2007 126 764 5059500 227184 139641 123 040 84 064 3473 464
2008 149991f 559506 235442 146165 135 335 81977 3647 113
2009 159 791 565115 243872 151454 145033 81580| 3553172
2010 169583 559433 244690, 1515200 146 746 80 946| 3582 869
2011 168816 558461 232773 155772 155080 84 899| 3640 335
2012 164 197] 556409 232889 157831 159 859 82 865 3648517
2013 170694 568088 235930, 161565 161 732 82 134] 3668 332
2014 168093 587104 244185 167684 172 069 85 398| 3898 599
2015 177087] 619953 254186 173517 178540 91 313 4135579
2016 181421 646237 264559 180392 186 353 93592 4292 397

Source: CzSO

2.8 Energy and energy intensity of economy

The energy intensity of the Czech economy has been decreasing over the long term, among
other also due to use t&#chnologies that are less energy intensive, heat insulation of buildings
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and savings achieved by households. The Czech Republic however remains one of the countries
with high energy intensity per GDP unit in international comparison.

The energy intensity since 2005 has been decreasing with the exception of years 2010 a
2013. Both of these were caused by periods of economic recession, when the energy
consumption has been temporarily growing faster than GDP. Besides economic growth, this
situation has ben also influenced to a large degree by implementation of domestic measures
and utilisation of EU structural funds energy efficiency programmes and projects

The energy intensity of the Czech economy decreased b%e2f28veen 2005 and 20Hnd
reached249.9 kg oil equivalefthousand EURThe largest shares on energy intensity in
sectoral structureare contributed by transpotitan, industry and agriculture.

Figure 2.7: Energy intensity of the economy [kg oil equivalent / thousand EUR]
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2.8.1 Development of energy consumption

The primary energy consumption (refer to Figure 2.8) is marked by a decreasing trend since
2007, despite increases in 2010 and 2013. Causes of this decrease include, besides savings, also
various impacts of the economidsis as energy consumption in the Czech Republic is by
largest degree influenced by the industrial sector, which lost its output. The share of solid fuels

in primary energy consumption has decreased most significantly, driven mainly by energy
efficiency neasures, support for renewable sources of energy, depleting of domestic coal
reserves and more stringent environmental standards.
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Figure 2.8: Primary energy consumption according to eggrsources, Czech Republic [PJ]
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Figure 2.9: Total enduser energy consumption according to sectors, Czech Republic [PJ]
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From the viewpoint of the total engser energy consumption accordtogsector, the industrial

sector is the most energy intensive (30.9% in 2015). Energy consumption sedtos has
fluctuated but since 2006, and thanks to restructuring of the sector and efforts to introduce less
energy intensive technologies, there has been steady annual decrease until 2014. Energy savings
are being implemented both in the energy trams&tion area (replacement of less efficient
technology in steardriven power plants and heating plants, which are near the end of their
useful life) as well as in the area of consumptioby application of the best available
technologies, use of energgvng appliances, construction of energgving buildings, use of
high-quality insulation, use of energy audits, labelling of appliances, increased efficiency of
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energy cycles, obligation to combine electricity generation with heat generation and host of
other measures.

Significant yeaton-year fall in consumption occurred in 2009 as a consequence of the
economic crisis, followed by a slower decrease until 2014. In 2015, the consumption was
stimulatedby economic growth and yean-year consumption in the indtrial sector grew
again. The most energy intensive areas in the manufacturing industry include metallurgy,
production of normetal mineral products, chemical andmidnufacturing industry.

Other significant contributors to total energy consumption i@ @ezech Republic are
households (consuming 27.7% of total energy in 2015). Heating takes up most of the household
energy consumption.

Transportation sector contributed to total consumption in 2015 by 26.8%. This sector is the only
sector steadily growingni the past, and in recent years its consionpis marked by
fluctuations.

2.8.2 Electricity generation structure

The Czech Republic generates electricity predominantlgoad fired power plants. Steam
power plants, which predominantly uses coal as a primagly &ccounted for production of
53.4% (44816.5 GWh) of electricity in 2015.

Another significant sourcef electrictyar e nucl ear power plants (L
which accounted for 32.0% (26 840.8 GWh) of all electricity generated in ROfEEant years

there was also significant increase in installed capacity of renewable energy, espcecially photo
voltaic and biogasgdetails in 2.8.4).

The share of electricity generated in nuclear power plants has been grooviyer future of
nuclear powerin the Czech Republicemains a widely discussed topic. On one hand, it
represents almost emissinee technology, which is very beneficial to the environment,
especially air and climate; on the other hand it produces wasté final disposal or recovery
has not been resolved yet.

Structure of electricity generation according to technology is given in Figure 2.10.

Figure 2.10: Structure of electricity generation according to technology, Czech Republic, 200&5][ %]
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’ —
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Source:ERO, MIT

Total producton of electricity fluctuates. In comparison with 2010, there was 2.4% less
electricity generated in 2015; however in 2013 the production was 1.3% higher congpare
2010. The yeaon-year decrease (2014/2015) reached 2.6%.

The Czech Republic generatesfmignt volume of electricity to cover all of its domestic
demand and therefore it is able to export a considerable portion abroad. The Czech Republic
exported in 2015 a total of 28.8 TWh of electricity, i.e. 34.2% of the total electricity produced,
and inported only 16.1 TWh. The net exports of electricity in 2015 wag TWh, which
amounts to 14.9% of the total electricity generated in the Czech Republic (83 888.3 GWh). The
Czech Republic thus beloed tothe largest European electricity exportéiswever, due to

the expected gradughaseout of old power generation capacities, mainly coal fired power
plant, the exported volumes of electriciire expected tdecline.

2.8.3 Heat production structure

The Czech Republic produces heat mostly in power plantbeatthg plants (70.9%) and in
district heating plants (19.6%). Other sources contribute only sthgliepercentage points.

Overall, the volume of produced heat is falling, which demonstrates economic and prudent use
of heat and efforts leading to loweg of heat consumption in the industrial and public sector.
Net heat production iB015reachedl59 334TJ, which marks a yeam-year decrease by 2%.

The Czech Republic is one of the countries with a very high utilization of centralized heating
systems.

2.8.4 Energy and renewable energy sources

The significance of renewable energy sources (RES) in the Czech energy sector has been
steadily growing. The volume of produced energy has been growing annually (see Figure 2.11)
as well as its share in the total elesty generation. Before 2011, the largest sources of RES
energy in the Czech Republic were hydropower plants, but these were overtaken in 2011 by
photovoltaic power plants. However, in the year 2015 the highest share of renewables in terms
of electricitygeneration wakom biogas stations, electricity from biogas more than quadrupled
since 2010. Considerable electricity production also comes from biomass. In 2015 hydropower
plants were the fourth largest source of electricity.
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Structure of electricity geeration from RES in 2014 was as follows: biogas (27.7%),
photovoltaic sources (24%), biomass (22.2%), hydropower (19.1%), wind (6.1%) and energy
produced by incineration of solid municipal waste (0.§%).

In 2015, RES produced 9 423 GWhaedectricity, whch representgearon-year increase of
2.7%. RES production in 2015 represents 11.2% of the total gross generated electricity in the
Czech Republic, which was &88 GWh (in 2014 this share was 10.7%).

This increase is a result of development in wind tgbaltaics, biomass and biogas production,
where electricity generation rose yearyear by 20.2%, 6.6%, 5.0% and 1.2%ther RES
recorded decrease, hydropowei6(0%) ard solid municipal waste 1,5%)

Figure 2.11: Electricity generation from RES andenewable waste in the Czech Republic [GWh] between 2003
and 2015
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Volume of heat generated ugirRES has been steadily growjriz014/2015 yeaon-year
increasevas 4.0% (see Figure 2.12). In 2015, RES accounted for 19.88alafonsumption
in heating and cooling sector. The largest voluvas produced from solid biomass (87.5%),
where the decisive factaras theuse of wood in househdadYearon-year increase of biomass
heat production (2014/2015) was 3.6%. Other sources contribute fardassvable waste
2.6%, biogas 4.7%, heat pumps 4.3%, solar thermal collectors 0.8%).

The Czech Republic committed itself, in line with the EU targets, to achieve 13% share of RES
in the gross final consumption of energy sources by 2020. This target mocgrdes
consumption of electricity, final consumption in the sector of heating and cooling and final
consumption of energy in transportation. In 2015 the Czech Republic already achieved 15.1%

8 Note: rounding up the figures results in the sumhtotalling 100 %.
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of RESsharein the final consumption of energy sources (eleityri 14.1%; transportation
6.5%; heating and cooling 19.8%).

Figure 2.12: Heat production using RES and renewable waste in the Czech Republic [GJ] in RQIA5
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Composition of fued and technologieimvolvedin generation oknergy from RESncreases
diversification, which assists in improved security of energy supplies and reduces CO
emissions. Production of energy from RES is currently costlier, in the majority of cases, than
theuse of conventional fuglbutthese differencelsave been gaduallydiminishing especially

when the related external costsnnected witlproduction of greenhouse gas emissions and air
pollutants areountedn.

In comparison with other EU Member States, the Czech Republic is among countries with lower
RES utilization in terms of electricitproduction despite continues growing annual trends in
recent yearsThe mainreason lies in loer availablepotential of certain RES in the Czech
Republic, as theris nolarge potential fonew hydropower such as in Norway Austria, or

wind turbines such as in Germaay Denmark Biomass potential is comparable with other
countries in Central Europe.

Table 2.8: Electricity balance (GWh)

52

GWh 2011 2012 2013 2014 2015
Gross production 87 561 87574 87065 86003 83888
Own caasumption 6 533 6 485 6 207 6117 6 007
Net consumption 81 028 81088 80858 79886 77881
Imports 10 457

Exports 27 501

Importi export -17 044 -17120 -16 887 -16 300 -12516
Overdraft reserve 944 982 1217 1363 1660
Transmission loses 4 405 4187 4098 3847 4067
Energy sector consumption 1875 6485 6207 6117 6 007
Final consumption 56 653 58799 58656 58295 59280

Source:ERO



Table 2.9: Gross electricity production from renewable energy sources (GWh)

2012 2013 2014 2015
Hydropower 2 129166 2 734740 1909223 1 794807
SHP <1 MW 391425 478721 465482 445888
SHP 1 up to < 10 MW 525548 614803 546192 555909
LHP O 10 MW 1212193 1641216 897549 793010
Biomass total 1817337 1683272 199217 2 091495
Wood chips etc. 0 190 595 268
Cellulose 881041 787970 971632 1064771
Plant materials 535848 623117 714459 687784
Pellets and patent fuel 102761 104445 104926 100042
Other biomass 295591 165045 198499 236546
Liquid biofuel 0 0 0 0
Biogas total 1467684 2 293593 2 583363 2 614065
Municipal WWTP 85902 90206 91091 86878
Industrial WWTP 8517 8800 17419 16537
Biogas stations 1264273 2 083546 2363319 2411843
Landfill gas 108992 111041 111534 98808
Bio!ogicallly. degradable parts of 86686 83842 87946 86652
Solid Municipal Waste
Wind 415817 480519 476544 572612
Photovoltaic plants 2148624 2 032654 2 122869 2 263846
Total 8 065314 9 308620 9172162 9 423476
Source MIT
Table 2.10: Heat production from renewable energy sources (TJ)

2012 2013 2014 2015
Biomass total 67 340,1 73 018,6 74578,7 77 263,7
Biomass outside households 16 447,3 20 053,9 20 369,0 22214,8
Firewood 4252 514,4 488,0 477,7
Wood chips etc 8397,4 10 012,7 10 896,9 12 313,6
Cellulose 6 602,1 7827,0 7611,8 7 962,9
Plant materials 513,4 687,4 660,8 654,4
Pellets and patent fuel 4795 1007,5 707,6 801,1
Other biomass 0,0 0,0 0,0 0,0
Liquid biofuel 29,7 4,9 3,9 5,1
Biomassi househdds 50 892,8 52 964,7 54 209,7 55 048,8
Biogas total 24529 35711 39645 4 158,5
Municipal WWTP 681,9 664,6 598,9 617,8
Industrial WWTP 105,0 85,1 148,0 218,7
Biogas stations 1580,8 27243 31294 3239,7
Landfill gas 85,2 97,1 88,2 82,2
Biologically degradable parts of 2136.9 22045 22846 2306.9
Solid Municipal Waste ' ' ' '
Heat pumps 2700,0 29111 33354 38098
Solar thermal collectors 561,7 630,3 690,9 741,8
Total 75191,6 82 335,7 84 854,1 88 280,7
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2.9 Resources managend

The Czech Republic has relatively large mineral resources potential, especially in the field of
industrial minerals and construction materials deposits. Some mineral resources, for example
energy reservedavebeen already depleted. Surplus of chegportedhard coal in the world
markethasled to suppression of hard coal mining. Lignite mining in open strip mines has
considerable negative environmental impacts, but covers still approximately half of electricity
production in the Czech Republic. Frotime perspective of sustainable development, the
increased use of renewable energy and energy savings are well justified. Recycling of industrial
and consumer waste and its energy recovery is still small, but increasingly an important factor.
Secondary rawnaterials market (aluminium, steel, glass, plastics etc.) reacts sharply to the
prices of primary raw materials and fossil fuels.

2.9.1 Mineral resources

Mineral resource mining reached approximately 1.1% on the total GDP in 2015. The Czech
economy depends omports of a number of mineral resourcespecially from the group of
energy fuels (as crude oil and natural gas) or ores and m&tgiesent time, from the field of
metals, the Czech Repubhas mineral deposibf gold, tungsterandlithium, some ofwhich

can be significant in the future. Mineable reserves of lignite and hard coal are partly limited by
administrative decisions, partly (in case of hard coal) by difficult situation in the world hard
coal market The country has sufficient supply of @n nonmetallic and construction raw
materials, with deposits sufficient for tens up to hundreds of years. The Czech Republic has raw
material basis especially for development of traditional industrial séctpassmaking (silica

sand, feldspars), caracs and porcelain (wide variety of ceramic clays, feldspars, china, kaolin)
and papemaking (paper kaolin). Technical quality of cement production, lime and plaster are
comparable with production in the highly developed EU countries. Former mineraitsepos
natural gas and oil are used for underground storage of natural gas.

At present timethe Czech Republienines the folbwing mineral resources: brown coal
(lignite), black coal, crude oil, natural gas, uranium, kaolin, clays, bentonite, feldsigar, s
sand, limestones, diatomitglomites, gypsum, and wide variety of decorative stones, building
stone, sand and gravel and bradky. In terms of volumé20132016) the most importans
bown coamining in open mines, which fluctuates between 88 million tons annually. Black
coal mining is still quite significant (6 9 million tons annually), limestones (around 10 million
tons annually) as well as production of construction materials (especially exclusivadpuildi
stone and sand and gravel).

2.10 Transport

The Czech Republicdéds central | ocation withi
transportation; at the same time, the country has one of the densest transportation infrastructures
within the EU. The fundamental pillar is combinatiorr@dd and railway transportation.

In terms of transportation output in personal transportation there had been a decrease in 2010
and 2012 (Table 2.11), which may had been caused by a rapid growth of consumption tax and
fuel prices in this period. Anotheradtor which contributed todecrease of personal
transportationoutput, but also freightransport in 2009, was economic crisis in the 2008.
Individual automobile transportation recorded, except the years-Z13, a steady increase

in passenger transpgpfrom 58% in the year 1990 @il% in 2015 (Table 2.129f the total
personal transportation outplis decrease between years 20@®12 was to certain degree a
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positive development, because cars contribute to the worsehithg air quality in hight
urbanized area®Biking became more popular in this period especially in smaller cities and
towns, which had been greatly assisted by development of safe infrastructure. In towns with
5000 up to 50 000 inhabitants, bikinglated transportation reache®25% of transportation

to and from workWithin the transport performanad road freight transport wagcorded a
fluctuating trend in the years 202014 with an increase in 2015 (Tabl2@. The performance

and also the number of passengers haveased in the passenger railway transport since the
significant decline in 2009. Values of transport performance of the freight railway transport
show variable trend. Railway transportation in 1990 processed almost 70% of the total freight
transportationn the Czech Republic, while today it is only approximately 21%. The vast
majority of freight in the Czech Republic is transported by road. This is a problem particularly
in terms of the high intensity of freight transport on the main routes, increagpedation and
degradation of transport network. Data for air transportdfiaile 2.14)yepresent domestic
carriers on domestic and international commercial routes as well as charter flights (persons and
freight).

Table 2.11: Personal trarsportation ouput in 19901 2015(million vehicle-kilometres)

1990 | 1995 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Personal 22918 26597 30701 34945 34230 35086 34594 34804 35677 39532
Personabetrol 21394 24766/ 27216 28551 25014 24976 23647 23525 23 547 25 453
Personabiesel 1459 1755 3421 6338 9180 10074 10897 11223 12033 13967
LCV 146 543 1279 2231 3159 3345 3531 3717 39007 4088
Heavy trucks 3514 5480 7525 9063 8128 8240 7899 7792 7909 9031
Buses 790 790 665 639 472 478 459 453 460 522
Total 27 694 33740 40480 47169 46381 47541 46875 47 156 48 335 53 566
Source: TRC

Table 2.12: Personal tragportation output in 1990 2015(billion personkilometres)

1990 | 1995 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Roadi on own account | 39.90 54.50 63.94 68.64 63.57 65.49 64.2 64.65 66.26 69.71

Roadi public 1234 767 935 861 1034 927 9074 897 1001 9.99
Roadi total 5224 6217 7329 7728 7391 74.76 7329 73.64 76.21 79.70
Railway transportation 133§ 801 730 6.66) 659 671 726 760 7.79 8.30
Air transportation 219 303 58§ 974 1090 1059 1061 9.60 9.7 9.70
:’r\;ﬁ;g?&ﬁm 00d 001 001 0072 001 002 002 002 0074 0.01
Total 67.79 7327 86.46| 93.6 9141 9207 91.14 90.89 93.84 97.71

Source:MoT

Table 2.13: Transport outputi freight 199071 2015(billion tkm)

1990 | 1995 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Roadi on own account 8.01 9.60 7.67 5.33 3.87 4.92 4.88 4.68 4.47 5.58

Roadi public 8.81] 2290 31.39 38.17 4797 4991 46.35 50.21 49.63 53.14
Roadi total 16.84 3250 39.04 43.45 51.83| 54.83 51.23 54.89 54.09 57.2¢
Railway 41.14 2550 17.5¢ 14.87 13.77 14.37 1427 1397 1457 15.26
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1990 | 1995 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Air transportation 0.06 0.03 0.04 0.06 0.02 0.02 0.02 0.02 0.04 0.03
Water transpodtion 141 123 0.77 0784 068 070 067 069 0.6 0.59
Total 59.49 59.2 57.34 59.14 66.31 69.8§ 66.18 69.54 69.3§ 73.09

Source:MoT

Table 2.14 Air transportation 2000 2015
Indicator 2000 2008 2009 2010 2011 2012 2013 2014 2015
:”Oéf]"tgumbe“’f 53040| 105 083 101 153 95617 87334 85259 72937 71483 62227
Total number of
km flown 61554| 111 024] 110 729 105 926| 105 372 107 996 105 156 102 913 97 463
(thousand)
Total number of
persons 3483 7158 7354| 7466 75%5| 6420 6155 5623 5393
transported
(thousandy)

2 Only Czech commercial operators

Source: CzSO

The milway network density is comparatively high (1Rrh of railways per 10@m?). The
railway infrastructure however required substantial upgrade, which extends for several years
Modernization of the first transit corridor started in 1993 and it has been mostly completed
except the 10 km of track and some major railway junctions. Modernization of the second transit
corridor started in 1997 and it was completed except railwaytignscs® Se r o v
Modernization of third and fourth transit corridor started shortly after year 2000 and 2005.
Works on these corridors still continues and modernization will bring an increase in speed of
trainsets up to 160 km per hour. Currentigbate on higispeed lines, which could be built in

the Czech Republic is in progreSsartof theconstruction is not expected before the year 2030.

and

The oad network also required modernization and construction of new aoddsotorways.

In 2015 theroad infrastructure density was 70.67 km/10C kim 2012 the modernization of
the busiest highway D1 has begun. Modernization consists of extension of the width of the road
from 26.5 m to 28 m for the possibility of operation in mode 2 + 2 lanes in mw@idn during
one lane closures. Total renovation of the repaired section of higevaycluded in

modernization oD1. 21 sections will be repaired in 2018. Construction of new highways and

motorways is in progress. Length of highways increased fronkiB8#h 2010 to 776 km in
2015 and length of motorways increased from 422 km in 2010 to 459 km in 2015. Technical
neglect of road infrastructure was a permanent issue. This technical neglect was mostly caused

by transport failures, insufficient capacity,adjity and also inadequate parameters. Currently

Ost

the quality of roads is gradually improving thanks to a continuous increase of investment
in transport infrastructure.

In 1990, the transportatiegenerated emissions amounted to mere 6.1 % of totaé@Bsons
in the Czech Republic. In 2009 this value raised to 17.7 % and maximum of value was reached
in 20147 18 %. Greenhouse gasses RO and CH) show increasing trend from 1990 to
present. For the first time the values of these emissions decreasedrbgears 2000 2013

due to the economic crisis and reduction of fuel consumption. This trend positively affected the
emission load from transport to the environment.

Table2.15 gives an overview of the number of vehicles in the Czech Republic bet@@@n
and 2015. Vehicle numbers nearly doubled over the laste@& and reached a total of
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6.8 million in 201571 which is 46passenger cars per ldbabitants in 2015 (in 1990 this
number was 23).

Table 2.15: Number of motor vehicles in the Czech Repub®90i1 2015(in thousands)

1990 | 1995 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
Singletrack 1172 915 748 794 924 944 977 977 999| 1046
Personal cars 2411| 3043] 3439 3959| 4496| 458 | 4706 4729 4833 5115
Trucks 156 203 276 415 585 586 595 593 609 647
Buses 26 20 18 20 20 20 20 20 20 20
Total 3765 4181| 4481| 5188 6025 6131 6299 6319 6461 6829

1 Data valid as of 1. 7. 2018 due to changes in the vehicle registration system triggered by the EU legislation the data for
31.12. 2012 & not available Source: MoTTRC

Despite continuous improvements in the structure of vehicle fleet the average age of all
categories of vehicles in the Czech Republic remains high and continues to increase. Vehicles
older than 10 years represent 66.36 %atficle fleet in Czech Republic to date 30. 9. 2015.
Number of cars complying with higher EURO standard has been greameas the number

of motor vehicles operated on alternative fuels.

Table 2.16 gives data on static structure of personal carsdatwgdo vehicle age. In 2015
number of passenger cars older the 10 years is 3.1 million cars, in 2010 it was 2.7 million
passenger cars. Distribution of passenger cars in static composition of vehicle fleet according
to age in 2015 is following: 19.8 % sa@5 year old, 20.1 % cars®) year old and 61.1 %

cars more than 10 years old. Data on dynamic structure, which are collected every five years,
indicate significantly higher use of newer cars compared to older cars, which improves real
environmental pameters of the vehicle fleet as a whole. In 2010, distribution of personal cars
according to age was the following: 31.10% of cars fell withby@ars of age; 30.14% of
vehicles were 4.0 years old and 38.76% of cars were 10 years old or older. Cafledtihese

data is parallel to collection of national transportation, but unlike the national census, it concerns
only several areas in the Czech Republic (data in 12 profiles), and therefore may be relatively
uncertain. Data about dynamic structure dfigke fleet from 2015 is not available.

Table 2.16: Share of personal cars registered in the CzRelpublic according to their age

2009 2010 2011 2012 2013 2014 2015
0-5 years 17.55 17.81 18.09 23.64 21.08 20.31 19.86
6-10 years 23.15 22.17 21.51 22.20 21.54 20.81 20.09
10 years or older 59.31 60.02 60.40 54.16 57.38 58.88 60.05

Source: TRCMoT

Table 2.17 gives fuel consumption in individual transport sedfaird.consumption data shows

a downward trend from 2010 to 2014 in consumptionoatl petrb (from 1 755 to 1 455
thousand tons). Road petrol consumption increased in 2015 by 11 thousand tons. There was
recorded a decrease in consumption of road diesel between yeaiis Z2WBandafterwards

an increasing trend has appeared again (fr&d013in2010 to 3 799 thousand tons in 2015)
related to the increasing number of diesel vehicles.

Table 2.17: Fuel consumptio by sector (thousands of tons)

1990 | 1995 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
road- petrol 1069| 1637 1845| 2039| 1755| 1684| 156 | 1474| 1455| 1466
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road- diesel 904 | 1252] 1741] 3228| 3301| 3318| 3356] 3406] 3570] 3799
r0ad- LPG - 12 62 70 76 74 71 69 75 76
r0ad- CNG - 2 2 3 7 8 10 15 21 31
road- biodiesel - - 70 3| 196| 271| 248| 253| 284| 264
re?ﬁg,}fff" - - - - 90 94 87 83| 102 08
e — 208| 106| 104 92 92 90 87 85 86 83
waterborne- 18 18 5 5 4 3 5 2 3 4
diesel

air - AVGAS 45 4 3 2 2 1 2 2 2 3
air - Kerosene 169| 180| 192| 318| 310| 307| 286| 276| 283| 287

Souce: CzSO

Table 2.18 gives overview of fuetipe developmentThe average prices of gasoline with an
octane rating of 95 and higher as well as diesel oil are holding at a level above 30 CZK/I from
2010. LPG price had increasing trend since 2005 with the decline in 2009 and 2015. CNG prices
show sligntly increagng trend from 2010.

Table 2.18: Fuel price development (CZK/I)

1990 | 1995| 2000| 2005| 2010| 2011| 2012| 2013| 2014| 2015
Petrol 91 octi
Special 16.00| 19.08| 28.33| 28.02| 31.28| 33.75| 36.26| 35.55 - -
Petrol 95 oct.
Natural 12.40| 19.29| 28.71| 28.48| 31.74| 3458| 36.68| 36.17| 36.16| 31.37
Dieseli cars 9.80| 15.65| 24.70| 27.87| 30.57| 34.25| 36.46| 36.11| 36.31| 36.21
LPG - - -| 26.15| 26.98| 31.74| 32.87| 32.26| 32.46| 27.19
CNG - - - | 20.13| 23.03| 23.79| 24.81| 25.26| 25.91| 26.25
- Data is not available Source: TRC

Table2.19 demonstratewailable infrastructure for alternative fgeData shows that there has
been a favourable development in petrol station infrastructure in terms of the number of stations
where alternative fuels may be purchasedl.fuel stations wereewly registered in 2015
(including 52 newly built fuel stations) and 77 fuel stations were discarded from the evidence.
The increase of the numbef LPG filling stationsby 15 was recorded in 2015. The total
number of public CNG filling stations increasky 14. The number of fuel stations offering
biodiesel B100 increased byir82015 diesel blend B30 by 1 and ethanol E85 by 8.

Table 2.19: Available infrastructuré alternative fuel

2010 2011 2012 2013 2014 2015
Total 6 591 6 690 6 790 6918 7013 7010
Public 3672 3717 3728 3745 3792 3844
LPG 812 819 822 847 880 895
CNG 21 27 28 35 43 57
B30 93 111 209 217 233 234
B100 33 43 58 74 110 118
E85 37 53 118 147 189 197

Source: TRC

The financial crisisin the yarsafter 2008 influencd decreasen industrial output as well as
transport (freight) in 2009 (see Table 2.20). The value of transport performance in freight
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transportation in 2009 (58.36 bill. tkm) had reached its lowest level since 2001 (57.87 bill. tkm).
Exceptfor the year 2009 the thof transport performance in freight transport show long time
fluctuating trend.

Table 2.20:GDP development and development of transportation output/freight

1990 | 1995 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
GDP  (billion
CZK) - -1 2372.6/ 3258.0| 39537| 4033.8| 4059,9| 4098.1| 4313.8| 4554.6
Transportation
output / freight
(bill. tkm) 5943| 5926| 5734| 5914| 6630| 6986| 66.18| 69.58 69.36] 73.08
- Data is not available Source: MoT andRC

The financial crisis also caused reduction in investment directed into development of
transportation network in the Czech Republikhe largest investment was directed to
transportation in @08, amounting to nearly 83 billion CZK, which is more than double the
amount in 2012The volume of investment in infrastructure in 2013 has been the lowest in the
last 10 years and amounted to approximately 27 billion CZK (see Table 2.21). Since 2008
investment to transport infrastructure has been falling each year to the year 2014. Total
investment for transport infrastructure in 2015 was over 57.5 billion CZK. The amount is about
87.4%highercompared to 2014.

Tab 2.21: Total investment into transpotian infrastructure (millions CZK)

Type of

infrastructure 2000 2005 2010 2011 2012 2013 2014 2015

Railway 13200 14428 14245 10987 9594 8718 12787 31785

Road) 10988 42137 43494 31799 22036 22 036 16 827| 16632

National water| 4, 303| 1462 549 433 186 263 413

courses

Alr . 993 7045 2059 983 1187 1445 991 993

transportation

Pipelines 399 164 231 135 149 192 290 155

Total 25983 64078 61490 44454 33400 27 368| 30963| 57502
1 Data given for road infrastructure include motorway castswvell as I., 1. and Ill. class roads

Source: MoT

The Ministry of Transport completed in June 2@18 Transport Policy of the Czech Republic

for 201471 2020 with the Prospect of 2050he document for 2014 2020 was immediately

built upon the Transpb Policy for 2005i 2013 and it was based upon the analysis of its
fulfilment so far. The document identifies main challenges for the transport sector and proposes
measureso addresshem. No change has occurred to the fundamental principles of the new
Transport Policy in comparison to the previous one. The Transport Policy declares what the
Government is committed to do in the transport sector (international commitments, contracts),
what it intends to do (safety, sustainable development, economy, enembrpublic health)

and what it is able to do (financial and spatial aspects).

In August 2013The Ministry of Transportompletedts proposal for2" phase of Transport
Sectoral Strategywhich outlines mediurterm of transportation infrastructure devaioent
with longterm outlook. This document represents the fundamental departmental concept
formulating priorities and objectives for transportation development and transportation
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infrastructure over mediwterm horizons until 2020 and framework for deyetent up to

2050. This strategy anticipates growth in transportation intensity on roads by 11% in terms of
personal transportation and by 22% for freight, as shown in Table below (calculated using
arithmetic averages of proposed intensities in the emirefgoad clusters). A positive aspect

is anticipated in connection with reconfiguration of territorial distribution of road intensity on
existing roads, which are currently overloaded and locally significantly impact air quality.

Table 2.22: Theoreticayl anticipated change in daily transportation intensity if all contemplated measures
within the Transport Sectoral Strategy are implemented by 2050

Modelled transportation iansity (thousand vehicles/day)

Possibilities of transportation infrastructure developn  Arithmetic average of modelled intensities in the entire set

in the Czech Republic road clusters

Personal Freight
Starting position on existing infrastructure in 2050 ‘ 9238 2584
Target on complete set of proposed measures in 20? 10232 3145
Target intensity on cqmplete set of proposed measur 111% 12204
2050 / starting intensity on existing infrastructur€050

Source: MoT, sourced frohttp://www.mdcr.cz/Dokumenty/Strategie/

In 2013,the National Strategy for Development of BieyEtansportation of the Czech Republic
2013 2020 has been also adopted, updating the previous strategy for ZOA The main
objective of the strategy is to support cycling so that it becomes aflediged form of
transportation supplementing otherrfar of transportation. This strategy aims to increase the
contribution of cycling on the total transportation output to 10% by 2020 (on average for the
entire Czech Republic).

In November 2015, the Czech Government apprabhedNational Action Plan for Clea
Mobility. The Action Plan develops an alternative fuel infrastructueéectromobility and
natural gas (and partly also hydrogen). It sets requirements for the construction of filling and
refueling stations with a time horizon between 2020 and 2030.

The Czech Republic is a member thfe International Civil Aviation Organization (ICAO).
Regarding ICAO, measures to limit or reduce emissions of greenhouse gases from aviation
bunker fuels are implemented within the EU ETS system (for more details refeapde€Ch

4.4.1). In 2016 the Government of the Czech Republic approved the Conception of the Aviation
transport for 2016 2020. The document & strategyfor achieving of goals of the Transport

Policy of the Czech Republic for 2014 2020 with the Prospeadf 2050. In chapter
AEnvironment al Protectionodo the document deal
environment in the area of noise and emissions.

The Czechrepublic is a membaf thelnternational Maritime OrganizatidiiMO). As regard

the | MO, t he Czech Regmisdiohs of grednhaise mases fitmenee any
bunker fuelsHowever, the EU and its member states are currently discussing and preparing
the monitoring, reporting and verification system of marine emissidgresEU isactive within

both ICAO and IMO and strives to reach an agreement on the establishment of abhasekiet
measure to limit or reduce emissions of greenhouse gases from aviation and marine bunker
fuels.
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2.11 Industrial production

Industry in the Czech Republiegerates 26 of the GDRn 2015and therefore it is one of the
decisive sources of economipn environmental terms, it is also a considerable producer of a
wide spectrum of pollutants and waste as wetlasumer ohonrenewable sources of energy

and rawmaterials. This sector has a huge impact on environment, espectalyaneas where

large industrial complexes are concentrated emitting large volumes of pollutants (Moravian
Silesian Region, UstRegionand Central Bohemian Regions). Relation betwadastry and

the environment is best demonstrated by development in industrial production (according to its
indexes) with development of energy intensity of industry, pollutant emissions and emission of
greenhouse gases, waste and expenses directeddgieatbn of production. The objective is
environmental stability, which means ensuring satisfactory quality of the environment in the
Czech Republic as well as limiting negative impact outside its borders.

Regardless of slight fluctuations industrial poduction, the trend sinc2000 has been
growing. So far, industrial production in the Czech Republic has grown far faster in comparison
with EU-28. Only since 2008 it had begun to stagnate and decrease in connection with global
economic crisis, which hashly became fully apparent year later (see Figure 2.13).

Figure 2.13 Index of industrial production (yeaton-year and basal), Czech Republic [%]
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In 2011, theCzech economy overcame the crisis and returned to theripievalues. Yeaon-
year industml production had grown by 5.9%rowth of the domestic economy was driven
mainly by foreign trade while domestidemand fell. Automobile industry, machinery,
electronic and plastics and rubber industry have responded favourably.

In 2012, the growth of industrial production dropped by 0.8%-gearear.While in the first
guarterof the year the industrial produati continued to grow, in the second and rgdrters

it began falling. After two years of growth, there was and -peayear decrease in 2012,
amounting to 0.8%. This development was influenced by weaker industrial production in the
Eurozone, which in tur affected industrial production in the Czech Republic. Another factor
that weakened growth was weak domestic demand in a situation where households begun to
lower its consumption.
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In 2013, the level of industrial production wasnostthe same am 2012(it dropped by 0.1
percentage point). While in the first half of the year the industrial production continued to slow
down, in the second half it began to grow. The decrease with high impact on
total/manufacturing industry is connected to the automobdesiny which dropped by 3.3%
yearon-year.The division with the highest growth was manufacture of computer, electronic
and optical products which grew by 16.1% and growth of the industrial production was driven
by growth of foreign demandch¢n-domestic ne& ordersincreased by 4.8% yean-year).
Industries with high level of growth were manufacture of other transport equipment (increased
by 10,1% yeaon-year); manufacture of wood and products of wood and cork, except furniture;
manufacture of articles @traw and plaiting materials (increased by 8.4% -ypeeyear). The

other industry with substantial decrease in production was manufacture of leather and related
products (dropped by 7.3% yeam-year).

In 2014, the level of industrial production increasgds.0% yeaon-year. The division with

the highest level of growth was manufacture of computer, electronic and optical products which
grew by 18.4% and growth of the industrial production was driven by growth of foreign demand
(increased by 12.9% yean-year). Industries with high growth were automobile industry
(increased by 13.5% yeanyear) and manufacture of coke and refined petroleum products
(increased by 11.8% yean-year). The industry with high decrease was manufacture of
wearing apparel (dpped by 5.7% yeaon-year).

In 2015, industrial production grew by 4.6 % yearyear. The sector with the highest growth

rate was manufacture of wearing apparel which grew by 16.9%oyegear, the rise mainly
reflected base effects. Industry with higtvél of growth was manufacturing apparel which
grew by 12.7%. The increase with high impact on total/manufacturing industry is connected to
the automobile industry which grew by 12.1% yeatyear.As in the previous years growth

of industrial production was driven by growth of foreign demand (increased by 8.0%aqrear
year). The industries with a significant decrease were repair and installation of machinery and
equipment (dropped by 6.3% yeamyear) and printing and reproduction of recorded media
(dropped by 4.6% yeaon-year).

In 2016, the growth rate of industrial production slowed down (increased by 2.9%ryear
year). The growth rate during the quarters was good (>2.7%oyegear) except second
guarter which grew only by 0.3% yean-year. The seot with the highest level of growth was
printing and reproduction of recorded media which grew by 13.6%oregear, the rise mainly
reflected base effects. Industry with high level of growth was automobile industry which grew
by 11.0% yeaonyear. Growh of foreign demand (increased by 6.4% yeyear) was also
important. The other industry with substantial decrease in production was manufacture of
chemicals and chemical products (dropped by 7.0%gegear). The decrease in manufacture

of chemicalsand chemical products was linked to two accidents in company Unipetrol (the
processing was renewed in October 2016).

The whole period 2012016 wasinfluenced by a gradual decline of mining and quarrying
sector and moderate decreases in the secti@edficity, gas, steam and air conditioning
supply(see Table 2.23).

Interms ofi ndustryés 1 mpact on the environment,
structural changes imdustry, changes in production technologies and the condition of the
envirorment generally. In the manufacturing industry, there had been large structural changes
between 2000 and 2008, resulting in "lighter" production structure, i.e. growth in sectors
producing technologically more demanding products with higher added valgdessrenergy

and producing fewer emissions (cars, electronics, computer technologies). Practically all
sectors underwent technological innovation, especially car production, electronics, optics as
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well as restructured metallurgy. Drop in industrial praaucfollowing 2008 economic crisis
and beyond had positive impact emissions of pollutants and on the environment, as the
industrial sector produced fever emissions

The emission production is not evenly distributed among individual sectors; the tensive
sectors are steel and metal works, refineries, cement and lime production. In a number of
sectors, notably in paper and cellulose manufacture,-glaksg, ceramics and chemical
production and industrial energy generation (production of techmallogfieam and electricity

for own consumption) there has been a stabilization of emissions or even reduction. Industrial
technologies, emitting large volumes of greenhouse gases, are covered by EU ETS.

Emissions generated by the industrynay be divided ird 2 group$ emissions from industrial
energy generation involve mostly N@nd SQ as well as CO, where steel works in Ostrava
and TSinec produce vast majority thereof. I
according to production types ahdve varying emission levels burdening the environment. In
2008 2009, emissions were favourably affected by economic crisis and therefore there had
been a temporary drop in all types of emissions. In 2010, the recovery of the industry affected
emissions n this sector, and some emissions increased. In 2011, the total emissions from
industrial sector have decreased along with the falling curve of industrial production, for most
of the monitored pollutants. The sole exceptions were CO emissions, wherevdlseaieyear

onryear increase of 2.4%. All other monitored compounds demonstrated considerable decrease:
PMzs by 23.3%, PMo by 18.9%, NQ by 14.1%, S@by 12.5% and VOC by 7.2%5ource:

Cenia).

Energy intensity of the industry has been falling considerablWwhile in 2010the energy
intensity of the industrial sector reach#ePl.3MJ/thousand CZK, i2015this value was only
261.7MJ/thousand CZK (calculated using ratio of final consumption of energy in industry and
gross added value (GAV) of a sector). Tinend is favourable for the environment, as higher
energy consumption means increased burden on the environment during its produ2fing. In
there was a slight yean-year growth of GAV in industrial sector; however, there has bhaen
increasean enegy consumptior(by 1.6%) Energy intensity of the industry decreased in total

by 3.6% Introduction of new technologies, BAT and measures leading to energy savings drove
for the decrease of energy intensity in industry.

From the perspective of investmeantthe industrial sector, most of the investment went to
protection of the environment in the manufacturing industr0ib5 the investment into the
protection of the environment reach8d billion CZK, which is an increase by6% in
comparison with 200 The dampening of economic crisis, which in previous years caused
decrease in investment, has caused increased investment in this sector. Processing industry is
in the third place in terms of investment into the protection of the environth@nbtghare o

all investment into the protection environment), after public administrat#dfo)and
glectricity, gas, steam and air conditioning supf®2%). Most of the funds within the
manufacturing industry went to the protection of air and climate and to wester w
managemert.

9 https://www.czso.cz/csu/czsolvydaje-ochranuzivotniho-prostredi2015
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Table 2.23:Index of industrial production according to sectors(year-on-year index, previous year=100 %)

Index of industrial production
Selected sections/divisions

2011 2012 2013 2014 2015 2016
Industry, total 59 -0,8 -0,1 5,0 4,6 29
Mining and quarrying 1,1 -4,3 -11,3 -3,0 -2,4 -9,0
Manufacturing 7,5 -0,7 0,8 6,7 6,0 3,7
Manufacture of paper and paper 11 1,0 31 6.9 6.4 25
products
Manufacture of coke and refined 7.2 1.4 6.6 11,8 i i
petroleum products
Manufacture of chernals and
chemical products 46 4.8 31 9.5 44 -7.0
Manufacture of rubber and plastic 6.9 2.2 13 52 71 49
products
Manufacture of basic metals 5,8 -8,1 -1,8 35 -1,4 -0,5
Manufacture of machinery and
equipment n.e.c. 10.8 1.9 2.8 34 2,6 1.0
Manufacture of computer, electron 2.7 18,9 161 18.4 28 5.6
and optical products
Mgnufacture of r_no_tor vehicles, 212 1.1 3.3 13,5 121 11,0
trailers and serrailers
Mar}ufacture of other transport 216 0,7 101 45 54 11
equipment
Other manufaetring 4,2 1,6 7,8 5,5 12,7 0,9
Elect_rl_cn)_/, gas, steam and air 15 0,5 15 3,0 2.7 05
conditioning supply

2.11.1 Research, development and innovations

Source: CzSO

Situation in the research and development sector (R&D) can be characterized by rébatively
total expenditures on R&D on the total GDP. The lusgn trend with respect to R&D
expenditures in the Czech Republic, as calculated in regular prices, has been growing (with the
exception of 2008, which demonstrated a slight decrease due to failatepinvestment).
Despite this trend, the total R&D expenditures in the Czech Republic remains below the usual
R&D levels in the developed EU countries, which contribute abdud % of their GDP to

research and development.

Table 2.24: Overall expendites for research and development in the Czech Republic

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Share on
GDP (%) 1.17 1.23 1.31 1.24 1.30 1.34 1.56 1.78 1.90 1.97 1.95
billion
CZK 38.1 43.3 50.0 49.9 50.9 53.0 62.8 72.4 77.9 85.1 88.7

Source: CzSO 2017, Annual statistical survé&esearch and development VTR
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The main sources of R&D expenditures in 2014 and 2015 have been the increase of investment
from domestic private commercial sources and investment from public foreign samndes,
furthermore since 2011, there has been a considerable increase in the support from the EU
structural funds on R&D financing.

In 2015, 51.4% of total research and development expenditures came from private (domestic
and foreign) sources. The contritiits coming from foreign private sources have been
growing, from 5% in 200% 2007 to 16.9% ir2015.

Another significant trend is strengthening of university research, where the share on total R&D
expenditures gradually rose to 24.9% in 2015. The shangxtitpesearch decreased to 32.2%
in 2015.

A low level of cooperation between private and public research institutionsiearaissue.

2.12 Waste

2.12.1 Strategies and legislation

The fundamental rules for waste management are defined by Act No. 185/2001 Coll.,
on Waste (Waste Act), as amended, and its implementing regulation, and Act No. 477/2001
Coll. on Packaging, as amended.

Ministry of the Environment preparechew Act on Wastand also a new Act on Eral-Life
Products Interministerial procedure wasmpldg¢edduring 2016.

The Czech Republic makes substantial steps for improvement of waste management
performance in line with obligatoluropean waste hierarchy and wiEhropean Commission
recommendationd.ast changes in the Waste Act lead explicitly to suppf waste recovery
(landfill ban of mixed municipal waste, recyclable and recoverable waste from 2024) and the
diversion of biodegradable waste from landfills (mandatory separation from 1 January 2015).
These measures will lead significantdiversionof waste from landfib.

The State Environmental Policy of the Czech Republic 2220 includes the following
specific objectives for the waste sector:

1 reducing adverse environmental impacts of waste

1 preventing the generation of waste, in particularugloenvironmental awareness of
people
1 supporting uses of waste as a substitute of natural resources

1 supporting the development and generation of easily repairable, recyclable and
materially usable products

T reducing waste generation through the use ofdtest available technologies, reuse of
waste and support of zemaste technologies

1 preventing the generation of hazardous waste through reducing the content of hazardous
substances in products

The Government of the Czech Republic adopted a\Waste Managment Plan (WMP CR)

for 20157 2024 on 22nd December 20Ifhe binding part of WMP CR is published by the
mandatory Government regulation and therefore is mandatory for all regional WMPs. This
ensures consistency between national WMP CR and each indixedi@hal WMPs.
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The rew WMP CR contains all the targets arising from the EU legislation (level of recycling,
the volume ofbiodegradable municipal wastd landfills) and specific measures for their
achievement. The WMER is also designed in accordance tivithe waste management
hierarchy according to the Waste Framework Directive. Regional WMPs also contain all the
targets arising from the EU legislation (level of recycling, the volumdioflegradable
municipalwasteat landfills) and specific measures their achievemest

The main principles of the Waste Management Plan include:
1 preventing the generation of waste

1 maximising the recovery of waste as a substitute of primary resources and transition to
the circular economy

1 minimizing adverse impacts othe generation of waste on human health and
environment

1 reducing the quantity and dangerous properties of generated waste
1 maximising the recovery of waste as a substitute of primary resources
1 prevention in the form of reuse of product and improved gepaeratfficiency

On 15th September 2014 the Government adopted The Secondary Raw Materials Policy of the
Czech Republic which edains important objectives fonaterial efficiency such as:

1 supporting innovations allowing secondary raw materials to be obtamradvaste in
a quality suitable for further industrial use

1 supporting innovations in and transfers of science and research into the industry of
processing and use of secondary raw materials obtained from waste, in the framework
of programmes of the Minig/ of Industry and Trade (Operational Programme
Enterprise and Innovations for Competitiveness)

1 supporting the introduction of voluntary agreements between state authorities and the
business community for the purpose of voluntarily establishing prodketbteck
systems, and thus eliminating the generation of waste

1 removing barriers to the increased use of secondary raw materials.

2.12.2 European targets

A positive trend is identified ithearea of target for recycling of municipabhsteaccordingto
Article 11 of the Waste Framework Directive. In year 20ftte share of recycling reached
49.1% accordindo Ministry of the Environment anid is expected thahe obligatory targedf
50% recycling by2020 will be achieved The target for constructionral demolition waste
accordingo Article 11 (70%)has beemlreadyreached. In year 2015 82% was reported.

2.12.3 Total production of waste

The ptal production of all waste in the Czech Republic reached approximately 3iil8368
tonnes in 2015. Total production of hadaus waste in 2015 reached 1.5 millionrtesy Total
waste generation (the sum of the total +na@zardous and hazardous waste generation) in the
evaluated period from 2009 rather stagnated until 2015, when it grevorygaar by 16.6%

to the value of 3738.3 thous. t. Between 2086@d2015 it was an increase by 15.7%. Several
factors infl uence t he i ndicator 6s val ue.
government contracts are reflected mogt this indicator because 65.1% of the generated
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waste comefrom construction. This waste group generation dramatically increased in the year
2015especially in connection with investments in modernisation and construction of transport
infrastructure (road and rail) by 5,167.3 thous. t for a total of924%thous. t.

Total generation of nehazardous waste from the year 2009 increased by 19.0% to 35,834.3
thous. t, mainly because of a significant increase between the years 2014 and 2015 by 17.6%.
Total generation of nehazardous waste per capita si2€®9 grew by 529.3 kg per capita to
3,398.9 kg per capita in 2015 and in yearyear comparison of 2012015, there was also an
increase by 504.5 kg per capita.

Hazardous waste represents only a relatively small portion of the total waste generation, just
4.0%. However, because of the danger it poses, the percentage of hazardous waste in the total
waste generation is an essential indicator in the monitoring of the development of waste
management in the Czech Republic. The value of this share since 20a$hied.7% to 4.0%

in 2015 and in yeaonyear comparison of 2012015 it decreased from 4.9% to 4.0%. A
positive trend can also be observed in an absolute reduction of the total generation of hazardous
waste. Between 2009 and 2015, the total generafibazardous waste dropped by 30.4% to

the total of 1,504.0 thous. t and from 2014 it dropped by 4.0%. There are no clearly defined
development trends in the generation of hazardous waste. This depends mainly on the condition
of economy and industry. Thecreased amount of hazardous waste generated was attributable

to projects of reclamation of historically contaminated sites which were going on during the
monitored period. The generation of hazardous waste can be prevented by reducing the content
of hazardus substances in products.

Figure 2.14: Totalproduction of waste in the Czech Republic [thousands of tons], 22035
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Source: Report on the Environment of the Czech Republic 2015

Table2.25 Total production of waste in the Czech Republic [thoussrof tons], 20002015

Year 2009 2010 2011 2012 2013 2014 2015

Total production of
waste (thousands of 32267 31811 30672 30023 30621 32028 37338

tonnes)

Source: Ministry of the EnvironmenWaste Management Plan Indicators

2.12.4 Production and treatmenof municipal waste

Since 2009, the total generation of municipal waste is stagnating or, more precisely, oscillating
around a value slightly above 5 mil. t. In 2015 the production of municipal vesstieed.274
mil. t.
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Between 2009 and 2015, the aage generation of municipal waste per capita was equal to
503.2 kg per capita. More specifically, the

Table 2.26Total production of municipal waste in the Czech Republic, 2015

Year 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

Total production
of municipal waste | 5125 | 5224 | 5388 | 5188 | 5168 | 5324 | 5274
(1000 t/year)

Source: Ministry of the EnvironmenWaste Management Plan Indicators

Figure 2.15 Production of municipal waste in the Czech Republic [thsainds of tonness], 2002015
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The main challenge for waste management is significant amount of landfilled municipal waste.
Accordingto Ministry of the Environment dat&2% of municipal wastes were landfilled in
2013 48% in 2014and47% in 2015In the yearon-year comparison of 2012015 the amount

of municipal waste removed by landfilling was decreased by 71.2 thous. t to a total of 2,498.7
thous. t. The proportion of municipal waste disposed of by landfilling in the total generation of
municipal wastdetween 2009 and 2015 fell from 64.0% to 47.4%.

Another important municipal waste treatment method is its use for material recovery, the
proportion of which increased from 22.7% in 2009 to 35.6% in 2015. Between 2014 and 2015,
the quantity of municipal wés used for material recovery rose by 27.6 thous. tto 1,877.4 thous.
t.

Use of municipal waste for energy recovery is also becoming more important. Since 2009, the
percentage of municipal waste used for this purpose grew from 6.0% to 11.8%. Between 2014
and 2015, the quantity of municipal waste used for energy recovery slightly rose by 6.9 thous.
t to the total of 620.3 thous. t. Four facilities for energy recovery of municipal waste are in the
Czech Republic: Prague, Brno, Liberec and PilSédmo t 2 k o v .

As to incineration, the situation is dramatically different; the method is used to treat an almost
negligible amount of municipal waste (its percentage is almost zero).
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2.13 Agriculture

Agriculture has typical central European character with predominance opfoddction and

high share of arable land (71.3%). Zonal character of agriculture is driven by altitude rather
than latitude. Agricultural production is sufficient to cover domestic demand in terms of basic
products. Crop production prevails over animaldoiction. Yield converted to area is lower
than in neighbouring countries. Contribution of agriculture to GDP is about average in the EU.

Cropland in the Czech Republic, same as in other EU Member States, suffers from real estate
development; despite thétet Czech Republic remains orfalee countries with the largdhares

of crop land / total area in the EU. Then main crop is grain, especially wheat. Wheat fields have
been growing in recent years to the detriment of forage crops. The largest area igpthiken
wheat and barley fields, corn (mass and seeds), rape, sugar beet and oat fields. Yields from
these main crops have been growing, but regardless of that the Czech Republic is among the
medium successful wheat producers.

In the past there has been arked drop in the number in livestock, despite that fact that
livestock numbers grew in certain neighbouring countries. This is apparent in international
comparison, where livestock numbers are below average even within the framework of the EU.
Animal prodiction corresponds to livestock numbers, and within the EU the meat production
is also below average.

Table 2.27 Average animal breeding for 2022015 (thousands of animals)

2013 2014 2015
Cattle total Thousand of animals 13528 13736 14071
Paticularly cows Thousand of animalg 5519 564.0 5801
Particularly suckler | Thousand of animalg 1846 1913 2040
cows (nordairy
Ccows)
Pigs Thousand of animalg 15866 16171 1 5596
Poultry Thousand of animalg 23 2654 21 4638 225080
Particulaty layers | Thousand of animals 8 7522 9 16Q0 88992
Sheeps Thousand of animalg 2205 2253 2317
Goats Thousand of animals 240 243 26.7

Sourcesinstitute of Agricultural Economics and InformatjdiioA

From the total territory of the state (approzit@y 7.9 million ha) the agricultural / farming
land took up 531% in 2015(in 2003 it was 54.1%), which represents approximatelya.ger
inhabitant. Consumption of mineral fertilizer in recent yéashown inTable2.29.

Development of organic farmg showsa positive trend. The number of organic farms has been
steadilygrowing in the recent yeafdumbers of distributors and producers of bio food are also
growing.
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Table 2.28 Development of organic farms and area ofoplandin the organic farming gstem in the Czech

Republic
Percentageshare on

Year Total number of enterprises Area in ha agricultural land fund

1990 3 480 -
1991 132 17 507 0.41
1992 135 15371 0.36
1993 141 15 667 0.37
1994 187 15 818 0.37
1995 181 14 982 0.35
1996 182 17 022 0.40
1997 211 20 239 0.47
1998 348 71621 1.67
1999 473 110 756 2.58
2000 563 165 699 3.86
2001 654 217 869 5.09
2002 721 235136 5.50
2003 810 254 995 5.97
2004 836 263 299 6.16
2005 829 254 982 5.98
2006 963 281 535 6.61
2007 1318 312 890 7.35
2008 1946 341 632 8.04
2009 2 689 398 407 9.38
2010 3517 448 202 1055
2011 3920 482 927 11.40
2012 323 488483 11.5%
2013 3926 493 896 11.70
2014 3885 493 971 11.72
2015 4115 494 661 11.74

Source:MoA

The number of registered enterpssand area of cropland involved in integrated production has
also risen.

In 2007, the state introduced mandatory mixing ofdmmpounds into fuels; this measure
continues to apply. Bio compounds involved include rapeseed resterl (MERO' FAME)

and bo-ethanol, produced mostly from sugar beet. This measure resulted in growing area
dedicated to growing rapeseed. Agriculture contributed in 2015 to production of all greenhouse

gases in the Czech Republic B (incl. LULUCF sector).
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In 2015, the CH N2O andCO; emissions reached the total 83 Gg (kt) CQ eq. NO

emissions iragricultural sector represented in 201%1% of total NO emissions in the Czech
Republic®.

After 1990, when agriculture sector transformed, there has been a considerabkeedadtea
use of mineral fertiliser and calcic substances due to savings in funding. In 1994 the application
of mineral fertiliser and calcic substances rose again and since then it has been fluctuating

slightly. At present time, the fertiliser applicationthe Czech Republic in comparison with the
EU average is, more often than not, lower.

Table 2.29 Development of mineral fertiliser use 19992015(kg/ha)

. Economic year
Fet;tg':er 1999/] 2002/] 2003/| 2004/] 2005/] 2006/] 2007/[ 2008/] 2009/] 2010/| 2017 | 2012 | 2013 | 2014
2000 | 2003| 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010| 2011 | 2012 | 2013 | 2014 2015
Total | 884 | 897 | 998 | 970 | 989 | 1046 | 1105| 980 | 998 | 1081 | 1132 | 1220 | 1279 | 1307
In that:
Nitric | 674 | 652 | 737 | 707 | 741 | 776 | 822 | 781 | 802 | 849 | 883 | 944 | 972 | 987
Phosphate | 126 | 141 | 156 | 150 | 149 | 163 | 169 | 124 | 124 | 142 | 153 | 170 | 184 | 190

Potassium | 84 | 104 | 105 | 103 | 99 | 107 | 114 | 75 7.2 9.0 96 | 106 | 123 | 130

Note: In the Czech Republic, the figures for phosphate and nitric fartiiiee values for the amount of relevant oxides, while
in number of countries the value means directly the amounts of phosphorus or nitrate. Source: CzSO

2.14 Forestry

The Czech Republic is one of countries with high forest coverage. The area of fasds¢eh
growing since the second half of thé"2@ntury, mostly due to lorgrm trend of afforestation

of infertile cropland (in recent years the annual gain is approxim2@ha). Total area of
forestland in 2015 reached6B8thousancha, which § approximately one third of the Czech
territory (33.8% of the total territory). During afforestation, there has been recent effort to
increase the share of broadleaved species at the expense of con#feis, Imore than 72.3%

of forests were coniferousrests (76.5% in 2000) and 26.5% broadleaved (22.3% in 2000).

Total wood supply in the Czech Republic has been growing and in 2012 it reached
692.6million m® (Table2.30).

Table 2.30 Trends in the area of forest langh 19201 2015 (thousand ha)

1920 | 1930 | 1945 | 1950 | 1960 | 1970 | 1980 | 1990 | 2000 | 2005 | 2010 | 2013 | 2014 | 2015
Area | 2 369| 2 354| 2420| 2479| 2574| 2 606| 2 623| 2 629| 2637| 2647| 2657| 2664| 2666| 2668
Source: MOACOSMC

Table 2.31 Trends in the total standing stock of wood in forests19307 2015 (million mS)

1930 | 1950 | 1960 | 1970 | 1980 | 1990 | 1998 | 1999 | 2000 | 2005 | 2010 | 2013 | 2014 | 2015

Standing 307| 322| 348| 445| 536| 564| 615| 625| 630| 663| 681 687| 689 693
stock

Source: MoA

10 National Inventory Report (NIR), CHMR017
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Table 2.32 Trends in some basic characteristics of forest managenierit990i 2015(million m3/year)

1990 | 1995 | 2000 | 2005| 2010 | 2013 | 2014 | 2015
Total harvesting 13.3| 12.4| 14.4| 155| 16.7 15.3 15.5 16.2
Salvage logging 9.8 7.9 3.3 4.5 6.1 4.2 2.5 8.5
Salvage logging in % from total harvestin 74%| 64%| 23%| 29%| 36% 27% 16% 52%
Total increnent 17.0/ 18.0f 19.8| 20.5| 21.2 21.7 21.8 21.8
Ratio of increment and harvesting 78%| 69%| 73%| 76%| 79% 70% 71% 74%

Source: MoA, FMI, CzSO

The basic information on the forest economy is givefable2.32 and Figure 2.6
Historically, salvage logging followg the Kyrill windstorm in January 2007 caused the record
breaking logging yield in 2007.

With regard to the ownership, 58.69% of the forests is owned by the state, 16.96% by cities and
municipalities, 19.28% by private persons, 3.01% by legal entiti83%® forest owned by
church and religious entities and 1.18% by other owners (2015 data). Lesy CR, s.p. (Forests of
the Czech Republic, a state enterprise), respectively Vojenske lesy a statky CR, s.p. (Military
Forests and Farms Forests, a state entej@rsl National Park Administrations manage forests
owned by the state. With regard to the function of forests, there are economic forests (74.4%),
protective forests (2.1%) and speaigke forests (23.5%). Economically driven forests growths

are administeed by the Ministry of Agriculture. Forests in national parks and in their protective
zones are administered by the Ministry of the Environment. Forests in national parks are the
so-called specialse forests. The share of forestry sector in the creafignoss value added
fluctuates between 0.7 and 0.8% in recent years (in normal prices).

Forests have been severely damaged in previous decades by industrial exhalations. Despite
dramatic decrease in pollutant emissions into air (especially t8® healthof the forests is
improving only very slowly. The cause of the current damage to forests lies especially in the
long-term cumulative degradation of forest soil due to pollutants burden. Forests are also being
damaged by high concentrations of troposphezane.
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Figure 2.16 Comparison of total increment with harvesting [million m?]
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Broadleaved species have been gaining at the expense of conifers in terms of forest
composition, which is becoming more mixed, spruce and pine is on the re¢iegtreplaced

by beech, oak, ash and maple tree. This is a result of adamgeffort to achieve a more
balanced and natural composition of the forests in the Czech Republic and partially of a specific
financial support of the state focusing on ensutimg necessary ratio of ameliorative and
reinforcing woody species during restoration of the forests.

Air pollution has a great effect on the forest health and pollution weakens growth. Forest health
condition is characterized mainly by the degree of lggfon. Significant reduction of air
pollutants burden in recent years has undoubtedly influenced the condition of forests, where the
impact is apparent with some delay. Forests however continue to demonstrate large degree of
defoliation, which is amondpé highest in comparison with other European countries and in the
long-term, despite certain fluctuations, it continues to slightly grow. High defoliation is caused
by continuing effects of air pollutants, even if at lower rates, but also by the fastahiity

of forest ecosystems has been disrupted in the long term due to ruinous air pollutants levels in
the past. Defoliation is also caused by other negative factors of biotic and abiotic nature, some
of which have been growing in significance over theent years (climatic extremes, insect
living under bark).

The Land Use, LandUse Change and Forestry(LULUCF) sector closely relates to
agriculture and forestry. The most important land category in LULUCF sector in the Czech
Republic with regard to grebouse gases emission balance are forested areas. Forestry in the
Czech Republic is regulated by the Forest Act (Act No. 289/1995 Coll., on Forests, as
amended), which forms the fundamental legislative instrument. While this Act does not directly
determindhe specific targets for forest carbon stocks, its provisions regulate carbon stocks and
reduction of greenhouse gas emissions in many respects indir€o#ypurpose of this Act is

to determine conditions for the preservation, tending and regenecddtiorests as national
riches to enable the fulfillment of all their functions and to support sustainable forestry.
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In general, the area of clealling must not exceed one hectaral a cleared area of foréend

must be afforested within tweears. Tle most important instrument areForest Management
Plans (or Guidelines for areas under 50 ha) which include binding provisions for maximum
fellings and minimal share of saihproving and reinforcing species and other provisions and
recommendations.

In any event, a strong emphasis has been placed on issues related to carbon stocks and emissions
from the forestry sector during negotiation and elaboration of the National Forestry Programme

Il. This programme has been approved by the Government ResdNdio©221/2008 and

should lead to a draft forestry bill, which will contain specific measures preventing climate
change and promoting adaptation to climate change in the forestry sector. The National Forestry
Progr amme cont aiaismifrKgdyte odhpdttR obanticigated global climate
change and extreme meteorological eventso,
These measures are generally focusing on creating more resilient forest ecosystems by
supporting diversified growth witthé highest possible use of natural processes, diverse wood
plant composition, natural capacity for restoration and variability of afforestation methods.

Together withPrinciples of State Forest Poli¢ipecreeNo. 854 of 21 November 201@hich

include al® enhancing biodiversity in forest ecosystems, their integrity and ecological stability
as one of the main principles, the above mentioned documents form a framework which ensures
that the implementation of activities under Article 3.3 and 3.4 contrilout®riservation of
biodiversity and sustainable use of natural resources.

In 2015, the net LULUCF sink reduced total greenhouse gas emissions of the Czech Republic
by 6.64 million tons of Ce&eq. (Table 24), which is more than 5% of all discharged emissio
Currently, the LULUCF contribution to the total emission balance corresponds, approximately,
to emissions of greenhouse gases generated by agriculture, the total volume of the sink remains,
yearon-year variable.

Table 2.33 Area according to categorylPCC [thousand ha]

Territorial category 1990 2010 2011 2012 2013 2014 2015
Forest Land 26295| 26574| 26598| 2661.9 2663.7 2666.4 2668.4
Grassland 832.5 985.9 989.4 991.5 994.5 997.2| 1 000.6
Cropland 34550| 32476| 3240.2] 32329 32254/ 32184 3211.3
Wetlands 1575 1631 163.4| 163.96 164.4 164.8 165.5
Settlements 704.6 726.4 728.5 730.7 733.2 734.9 736.3
Other 107.2 106.1 105.7 105.7 105.6 105.1 104.9
Source: CHMI
Table 234 Emissions (+) and sink {) from LULUCF in 2015 [Gg CO:zeq.]
Emissions (+) and sink{) [Gg COzeq.] CO2 CHa N20 Total
LULUCF -6 735.41 81.91 12.81 -6 640.69
Forest Land -6 735.41 81.91 6.71 -6 052.84
Cropland -0.31 - 4.98 4.67
Grassland -550.34 - -550.34
Wetlands 25.18 - 25.18
Settlements 88.12 - 88.12
Harvested wood products -164.15 -164.15
Other 7.55 - 7.55
Source: CHMI

LULUCEF contribution to the fulfilment of reduction commitment of the Czech Republic will
be accounted for, in accordance with rules set forth by Kyoto Protocol (KP), at thetaed of
second Kyoto commitment period same as for the first commitment period. The Czech Republic
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has elected accounting of forest management activities pursuant to KP Art. 3.4 for the first
Kyoto commitment period and continues to accounting this categdng isecond commitment
period. This category remains most significant from the perspective of LULUCF sector
emissions stocks (Tab 2.34). However contribution of forest management toward the Kyoto
target will be considerably limited by the specific captfos activity which is defined as 0.32

Mt Clyear (i.e 4,173 tCQOy).

Table 2.35 Additional information on emissions (+) and sink ) from KP activities 2013- 2015 [Gg CQ
eq]

Activities as defined in KP Art. 3.3 ACHES LSO IECINGAE
Year 3.4
Afforestation and reforestation Deforestation Forest management
2013 -49261 23427 -640531
2014 -54975 23119 -628087
2015 -58937 17973 -507556
Source: CHMI

It may be anticipated that forest management sinks will be decreasing in ting ge@rs. The

main reason is the age structure of forests in the Czech Republic. The temporary fall in sinks

will be also contributed to by the planned increase in the share of broadleaved species. This
measure is however a significant adaptation measinieh aims to ensure lortgrm stability

of forest stands and therefore also carbon accumulation ovetdondhorizon. In the future,

we also expect a more extensive use of biomass for energy purposes and larger volumes of
carbon accumulated in harvest®ood products.
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3 INVENTORIES OF GREENHOUSE GAS EMISSIONS
INCLUDING INFORMATION ON THE NATIONAL
INVENTORY SYSTEM AND NATIONAL REGISTER
FOR TRADING ALLOWANCES

3.1 Summary tables and inventory results

This chapter describes greenhouse gas emissions (GHC#3 treer time, covering period
between 1990 and 2015. The Czech Republic is obliged to report on GHGs to the European
Commission on the basis of the Regulation (EU) 5#5/2013 and to the Secretariat of the
United Nations Framework Convention on ClimateaQge.

GHG Inventory resultdor 1990 - 2015 are provided, in sectby-sector composition, in
separate Annex 1 and Annex 2. These results come from the National Inventory Report (NIR),
which was submitted to UNFCCC in April 2017 and officially resubmitteday 2017. Annex

1 provides trend tables (CTF Tables 1a, 1b, 1c) that refer to the main gas&€Hzcénd NO.

Annex 2 refers to total (aggregate) GHGs expressed peG@valents. This Table also gives
figures for Fgases emissions.

Tables in Annex And Annex 2 providdn line with the Convention requirements, data giving
emission aggregate sums including emissions and sinks from Land Use, Land Use Change and
Forestry (LULUCF), and without including this sectBmission estimates of indirect GHGs

have been included in national inventory report since 2015 and thus total amount of greenhouse
gas emissions include also indirect emissions. Total greenhouse gas emissions including sinks
from LULUCF and indirect emissionsxpressed in C£keq., indicate dcrease in the Czech
Republic from 191.5 million tons to 121.3 million tons in 2015. Emissions (EktIUCF,

incl. indirect emissions) decreased from 197.9 million tons in 1©2@7.9 million tons, i.e. in
comparison with reference year 1990 the emissincluding LULUCF and indirect emissions
decreased by 36.7% and excluding LULUCF with indirect emissions decreased by B3%4%.
inventory also includes emissions HFC, PFCg BF3 (substances containing Fluor, the so
called Fgases), which are also ared by the Kyoto Protocol. Their present share on total
GHGs (excl. LULUCEF, incl. indirect emissions) amounted in 2015 to 2.8% n€emissions
amounted to 86% of the total emissions (excl. LULUCF, incl. indirect emissions) in 2015;
CHa share amountetd 10.7% and BD to 4.8%. Development of total emissions with reference

to individual gases over years is provided in Table 3.1.

Figures3.1 and 3.2 illustrate development of emissions and sinks in main inventory categories.
Rapid decrease of total GHG&er 1990 was caused by decrease in production and subsequent
restructuring of the economy, which was triggered by the change in the political system.
Situation remains rather stable after 1994; potential fluctuations are caused by a variety of
effects (\arying temperature during winters, yearyear change in GDP and impacts of
adopted measures aiming to reduce GHGs etc.).
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Table 3.1: Trends in greenhouse gas emissions in the 12905 period [Gg C@eq.]

Total emissions
Year CO2* CH43 N20° HFCs | PFCs | SFs NFs3 incl. excl.
LULUCF LULUCF

1990 161649.5! 23568.2 10663.0 84.1( 191461.1 197948.8
1991 146035.4] 21973.7 9161.2 83.94 169551.3 179160.2
1992 141549.3{  20585.3 8298.11 NO NO| 85.23 162286.5 172382.8
1993 135570.1] 1967799 7395.3 86.4( 154836.1 164528.8
1994 129159.5]  18541.7 7242.9] 87.4¢ 149080.8 156649.8
1995 129736.9] 18135.0 7465.74 0.32 0.01 88.47% 149006.3 157052.7
1996 132201.9] 17977.3 7289.8¢ 38.04 0.6 98.0¢ 150777.2 159170.9
1997 12883999 17571.2 7268.09 119.9¢ 1.73 95.83 147958.9 155435.5
1998 123647.0]  16900.6 7137.3y 173.54 1.66 94.5€¢ 141739.3 149360.6
1999 115416.4] 161845 7001.9(¢ 196.7¢ 1.1 95.53 132258.0 140163.1
2000 125788.1; 15328.9 6845.1¢ 272.97 4.69 107.9 140575.0 149380.1
2001 125486.4! 15072.5 6927.14 411.01 9.7 98.41 NO 139859.5 148992.7
2002 122537.8| 14657.4 6638.7¢ 534.2] 16.39 120.8( 136664.4 145430.1
2003 126092.5] 14674.6 6269.1f 671.81 8.55 144.14 141471.4 148737.6
2004 126838.9] 14239.8 6726.9¢ 771.03 12.8] 120.0( 141772.3 149560.4
2005 124558.9! 14613.64 6512.1§ 867.74 14.89 111.1§ 139478.2 147612.8
2006 125889.2|  14892.0 6307.8] 1166.4 31.09 108.2¢ 143339.5 149308.8
2007 127402.8{ 14472.5 6296.5( 1624.4 29.0¢ 9341 146971.9 150731.4
2008 122315.9; 14563.2 6408.7§ 1902.14 39.7¢ 93.29 139251.3 146162.0
2009 114684.1| 14183.6 5975.27 2010.81 45.44  96.0€ 129863.5 137795.6
2010 116159.34 14392.54 5765.04 2348.9] 48.01 80.23 132393.2 139593.2
2011 114037.64 14295.8 5948.3] 2620.1] 8.1 85.34 129474.6 137863.5
2012 110621.2; 14298.2 5861.44 2765.9 6.3 89.63 1.8¢ 125913.0 134465.7
2013 107102.9; 13731.6 5903.14 2989.01 459 92.3§ 3.84 122640.9 130561.1
2014 102799.1; 13701.64 6093.7§ 322953 3.04 94.73 2.35 118815.2 126616.3
2015 103769.7/ 13776.3 6125.54 3455.0 1.96 90.5% 2.29 121284.8 127925.5
%?2 -35.81 -41.55 -42.55 10(q 100 7.67 10( -36.65 -35.37

Note: Global warming potentials (GWPSs) used (100 years time horizor)=QOCH4= 25; N20O = 298; Sk = 22 800; NR

= 17 200; HFCs and PFCs consist of different substances, therefore GWPs have to be calculated individually dej

substances

1GHG emissions excluding emissions/removals from LULUCF

2 relative to base year

Sincl. LULUCF

Source: CHMI

With regard to the fact that by 2015 the total GHGs decreased by 36.7% in comparison with
reference year 1990 (incl. LULUCF, incl. indirect emissions), respectively by 35.4% (excl.
LULUCF, incl. indirect emissions)the fulfilment of the commitment under the second
commitment period of the Kyoto Protocol 2013020 can be anticipated with high probability.
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Figure 3.1: Trends in greenhouse gas emissions in the 199015 period by sectors (Tg G@q.)

Emissions [Tg CO, eq.]

M Energy M Industrial Processes and Product Use M Agriculture  ®LULUCF W Waste

Source: CHMI
Figure 3.2: Shae of individual sectors on total GHGs in the 19902015 period (excluding LULUCF) (%)
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3.2 Inventories of greenhouse gases

3.2.1 Introduction

Inventories of greenhouse gases for the purposes of the UN Framework Convention on Climate
Changemonitor emissions and sinks of carbon dioxide (§Qmnethane (Ck), nitrous oxide

(N20), and Fgases emissions (HFCs, PFCss 8fd NE). Besidesthese substances, the
inventory also takes stock of precursovsiatile organic compoundsNMVOC), carbon
monoxide (CO) nitrogen oxides (N§&) and sulphur dioxide (S Emphasis is placed on
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accurate calculations of emissions of greenhouse gases with direct radiation absorption effect
(CO, CHs, N2O, HFCs, PFCs, Sfand NE). The total impact of emissions of these gases i

given as the aggregated emissions, expressed as the equivalent amount of carbon dioxide, taking
into account the global warming potential values GWP for a time period of 100 years.

Greenhouse gas inventories are prepared in accordance with the st®@@rdnéthod. A
detailed description of the methodology, emission factors employed and activity data is
contained in the National Inventory Report, which is updated anhtially

3.2.2 Emissions of individual greenhouse gases

Figure 3.3 provides overview Figure 3.3: Shares and trends of individual gases on total emissic
of shares iad development of in the CzectRepublic (including LULUCF)
individual gases or thei 100%

groups in the total greenhous
gases emissions (GHGS) ov¢
individual years. Changes ar
minimal year to year. There i
a decreasing trend fo
methane due to decrease
fugitive  emissions  and
Agriculture sectoremissions
and increase in share of F
gases (HFC, PFC, $Rnd
NFs3), which is a result of the
process of replacing ozon 80%
depleting
chlorofluorocarbons (freons
regulated by the Montreal Source: CHMI
Protocol), in cooling and their application in modern technologies. mbst important
greenhouse gas is carbon dioxide, which amounts &®80f total emissions, followed by
methane with 11.4%, 2D with 5.1% and fgases 8% (data for year 2015, emissions including
indirect emission and LULUCF).

96%

92%

88%

Emissions [% Gg CO, eq.]

84%

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
M F-gases B N20 B CH4 mCoz2

3.2.2.1 Carbon dioxide

Carbon dioxi@ is the most significant anthropogenic greenhouse gas. In most developed
countries it has the largest share on the national total aggregated emissions. In the Czech
Republic, its share amounted to 8%. (including indirect emissions and LULUCF) in 2015.

CO. emissions are generated primarily by fossil fuels combustion, carbonate breakdowns
during cement, lime and glass production, scrubbing and in metallurgic and chemical
processes; C£emissions and sinks (total sector balance indicates predominancks)fasim
apparent in the Land Use, Land Use Change and Forestry (LULUCF) sector. In the Czech
Republic, the C@emissions are coming from combustion of solid fuels, to a smaller degree
by combustion of liquid and gaseous fuels.

Amounts of CQ produced by idividual activities are given ithe Annex 1 (CTF Table 1a).
Chemi ssions have been rapidly decreasing 1in
at average of 68% of the amount produced in 1990.-&mpual decrease in G@missions

1 National Inventory Report argihta sets for each year are availabletdm|
(http://portal.chmi.cz/files/portal/docs/uoco/oez/nis/nis_do_ajhtml
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(excl. LULUCH from 2010 to 2015 by 10.67% results the total decrease of 35.81% from 1990
to 2015. Quoting in absolute figures, g€nissions and removals decreased froma4aL59

to 103769.75 ktCO; in the period from 1990 to 2015, mainly due to lower emissions tinem
1Energy category (mainly 1.A.Manufacturing Industries &  Construction
1.A.4.aCommercial/Institutional antl.A.4.bResidentigl.

The main source of C{&missions is fossil fuel combustion; within the 1.A Fuel Combustion
category, 1.A.1 Energy Indug and 1.A.2 Manufacturing Industries & Construction -sub
categories are the most important. Z38nissions increased remarkably between 1990 and
2015 from the 1.A.3 Transport category from 7 031.87 to 17 343.68 kt CO

In line with the IPCC methodology,#hCQ emissions produced by international air and sea
transportation are not counted as part of national emissions, but they are reported separately.
Similarly, emissions generated by biomass incineration are not included in national figures, as
that wouldmean double counting. These emissions are included in the LULUCF $egtoe

3.4 shows shares of individual sectors in totab€issions in the Czech Republic.

Figure 3.4: Trends of CQemissions and shares of individual sector in the Czech Reput®i@0i 2015(Gg
CO)

Source: CHMI

3.2.2.2 Methane

Anthropogenic emissions of methane are generated mostly by mining, fuel treatment and
distribution; this type of source is designated as fugitive. Other significant sources of methane
emissions are livestock, lanllhg waste and treatment of wastewater. Livestock generates
methane in digestive processes and during excrement decomposition. Landfilling produces
methane during degradation of organic substances in anaerobic conditions; similar processes
are present ding anaerobic treatment of wastewater.

CHsemissions share decreased almost steadily during the period from 1990 to 2004, from 2004
methane fluctuated around 60% of its base year emissions. In 20iBn@$$ions were
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