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This Communication is presenting the situation in Luxembourg  on the 1st January 2010

Important commentg 1

The present National Communication actsaasonsolidatedNational Communication covering the
second, third, fourth and fifth National Communications of LuxemboN@pPwas due 15 April
1997; NC330 November 2001 & NCZ* January R06. The reportcontains several historical
developments that the reader can easily connect to the appropriate NC.

This fifth National Communication also actdl@s Report on Demonstrable Prograbsat was due
on the £'January 2006, jointly with the fotlh Communication. Of course, in this report, and in
order to offer relevant and wpo-date information, demonstrable progress relatettmsare
dated1* January 2010 and nof‘Danuary 2006.

Important commentg 2

Following national general elections June 2009, Luxembourg has a new Government. This led to
some reorganization amongst ministries. As a consequence, since "thriB32009, the Ministry

of the Environment has been integrated as a Department into a new overarching Ministry of
Sustainabldevelopment and Infrastructures. This Department has, overall, the same attributions
the Ministry of the Environment had before the reorganization. Hence, the appellation
Department of theEnvironment that comes througlut this report sometimes as sucha@n
sometimes combined with the Ministry of the Environment. For this Communicdiuth,
terminologies are interchangeabénd the acronym used MDDIDEV

The new Ministry of Sustainable Development and Infrastructures assembles former Ministry of
the Ervironment, Ministry of Transport, Ministry of Public Works and the Administration in charge
of Land Planning. There are two Ministers: the Minister of Sustainable Development and
Infrastructures and the DeputMinister of Sustainable Development and Intrastures. The

latter is also Minister of Housing.
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Chapter




It is now assumed that a large part of the observed global warming of the planet is attributable to
human activities and that this warming will undoubtedly be one of the greatest threats for
mankind during the course of the current century. Climate change has already, and will have,
deep implications on the environment, the economy and the society as a whole (social cohesion,
migrations, development policies).

I.1. (LIMATE CHANGE INXEMBOURG

Annual mean temperatures for Luxembourg -City are now usually above the 30 years averages of
the last century. Indeed, the 19511980, the 19611990 or the 19712000 mean yearly temperatures
for the capital city 6 around 9°C & are nowadays regularly exceeded: since the turn of the 2%t
century, annual mean temperatures are comprised between 9.3°C (2001) and 11.3°C (2007). ¥dy
averages increase is mainly driven by higher air temperatures during winter seasons. Other
meteorological stations disseminated throughout the country show similar results. With regard to
other meteorological parameters @ rainfalls, sunshine hours, relative humidity 9 no clear trends can
be identified yet, probably because the very small size of the country (2 586km?2) limits the
identification of such changes.

Climate change effects are also witnessedy increasing frost-free periods, earlier blooming seasons
and higher flood frequencies over the last 20 years. For the future, higher average yearly

temperatures are anticipated with consequences on public health (heat waves), floods (higher

frequency and intensity), vegetation cycles (longer periods wit h frost risks after early blooming)

and forests (degradation of its phytosanitary state).

|.2. GREENHOUSE GAS EMISISISTATEKEY DRIVERS AND PREEES

Luxembourg is a Party to the Kyoto Protocol. The related European Union Burden -Sharing
Agreement limits Lux e mb o u gregedih®use gas GHG) emissions for the Kyoto period 2008-2012
to an average of 28% below their 1990 level.

In 2007} carbon dioxide (COy) was the main source of GHG in Luxembourg. This source counted
for 91.7% of the total GHG emissions calculated in CO-e (excl. LULUCF).2 The second source of
GHG was nitrous oxide (N 20) with slightly more than 4% of the total emissions. Methane (CH )
was the third source with 3.5%. Fluorinated gases only accounted for 0.7% of the total emissions.

The latest official GHG inventory according to Decision 280/2004/EC as well as according to the UNFCCC requirements covers
the period 1990-2007. First estimates for the year 2008 have however already been produced and, where relevant, results from this
exercise are provided in the text.

CO:e stands for CO: equivalents, i.e. other GHG gases are converted into CQ according to their 100-year global warming

potential (GWP).

LULUCF stands for oLand Use, Land Use Change & Forestryé6. This co\
changes induced to it, whether through hum an activities (deforestation, reforestation, renaturation, conversion to agricultural land

or settlements) or due to natural causes (fires, storms). In the rest of the executive summary, unless indicated, GHG total enissions

are excluding emissions from LU LUCF activities.
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The very high share of carbon dioxide is the result of a GHG emissions structure that is vastly
dominated by energy related releases in the atmosphere: in 2007, 88% of the total GHG emissions
were generated by energy production, combustion or distribution. Industrial proce sses related
emissions only represented 6% of that total and agriculture (rearing, farming, soils) only 5.5%. The
other sources of GHG emissions (solvents, waste, waste water) were negligible.

One element explaining the predominance of CO. and of energy sources in the total GHG
emissions is the very high share of road transportation related emissions: in 2007, this source
category was responsible of almost 52% of the total emissions originating from Luxembourg. With
its location at the heart of the main traffic axes for Western Europe, Luxembourg is a focal point for
intern ational road traffic and has, therefore, had traditionally a high volume of road transit traffic
for both goods (freight transport) and passengers (tourists on their way to or back from so uthern
Europe). The latter has increased even further by the high number of commuter journeys observed
every working day : 146000 persons, i.e. about 30% of the rdsglential population, that mostly
(around 90%) commute by car. In comparison with internation al traffic, domestic traffic plays only
a relatively small role since it is responsible for only one quarter of the total road fuels sold in
Luxembourg. Consequently, in 2007, oroad fuel e X
touri smoédé) nbouy 38% sfehe total GHG emissions?

With 19.5% of the total emissions in 2007, industries (energy combustion and industrial processes)
were the second main emitting sources of GHG, whereas energy combustion in buildings (houses,
offices and commercial activities) represented 11% of that total. The fourth main source of
emissions was public electricity and heat production with some 10% of the total. For this latter

source category, the share was only 1.5% in 2001. In fact, the development of combined heapower
installations, but mainly the setting up, in 2002, of a gas and steam power station with an electrical

output of 350 MWel, increased in a few years almost tenfold the weight of that source category in

total GHG emitted. This is a perfect example on how, due to the small size of Luxembourg and of

its economy, one individual project can have important effects on some key environmental

parameters.

[.3. GREENHOUSE GAS EMISISIPAST TRENDS AND FIRTIIONS

Total GHG emissions amounted to 12.914Mio. tonnes of COz-equivalents (t CO-€) in 2007, i.e.
1.56% below their 1990 level and 1.93% below the Kyoto commitment period base year value of
13.167Mio. t COqe. Several phases can clearly be distinguished over the period 1990 to 2007:

3
The highest percentage ever recorded was 41.5% in 2005. Atocording

be considered in Luxembourg6s GHG balance since these rules are bz
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o firstly, frombaseyearupto 1993, Luxembourgds emissions remai

¢ then, between 1994 and 1998, they started to decrease significantly to reach their lowest value
in 1998: 9Mio. t CO2e¢;

e from 1999 up to 2004, emissions increased recurrently;
e from 2004 to 2006, a stabikation around 13.3 Mio. t COZ2e is observed;

e from 2006 to 2007, emissions experienced a decrease? 94%). This decline is confirmed by
the first 2008 estimates that reports a further reduction of 4% compared to 2007, i.e. 5%
below the base year level rdained for the Kyoto commitment.

The evolution during those 18 years can essentially be explained by changes in production
techniques, as wel |l as bymixhancgoenss uinmptt e : f il e&ls &
natural gas and ever increasing liquid fuels in line with increasing transport flows. Of course,

increasing or decreasing activities for certain source categories also played a crucial role in
Luxembourgdés GHG emissions trend. As an exampl e,
furnaces in the steel industry between 1994 and 1998 explains the significant decrease observed for

GHG emissions over that period.

Estimating GHG emissions for the coming year is a difficult exercise for Luxembourg. On the one

side, the size of the country implies that emissions would be affected by a single plant which might

start new activities, close them down or change its production processes. On the other side, the

i mportant weight of oroad fuel exportsd i nhethe t
estimates. This weight is depending on many factors such as price differentials, pay tolls for
motorways, economic cycles, development of alternatives to road freight, and so on; i.e. a set of
parameters on which Luxembourg alone cannot act. Nevertheless, Luxembourg will have to take

more actions to CinmmglEyerwgy hpadhlkaged objective tha
by the European Commission (EC) at the 2020 horizon, i.e. a 20% reduction in the non EUETS

sectors compared to 2005.

The challe nge of bridging the gap

The actual level of GHG emissions, as well as the projected trends, would require important efforts

for Luxembourg in order to respect both the Kyoto commitment and the 0 Cl i mate & Ene
p a ¢ k aobjextives defined by the EC. But Luxembourg is facing a critical challenge in this respect

since, at national level; it has only limited emissions reduction potentials. Indeed, with the move

from blast to electric arc furnaces in the steel sector during the 1990s, Luxembourg very soon
exhausted its only major technical potential for GHG emissions reduction. Other industrial

activities present relatively small mitigation potentials and those installations which are emitting

the most are part of the actual EU-ETS scheme and will more likely be part of the post-Kyoto EU -

ETS scheme.
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Looking at energy production, the picture is similar with no mitigation potentials, on the contrary.
In fact, up to the end of the last century, Luxembourg did not have any significant fossil -fuel plants
and most of its electricity needs were satisfied by imports.4 Consequently, any investments in
power plants & whether they are using fossil fuels or renewable energy sourcesd is not replacing
electricity production from inefficient existing fossil -fuel plants. In other terms, investing in its
own electricity production capacities does not offer any mitigation potentials for Luxembourg.

Thus, any energy-efficient fossil fuel-based electricity generating plant that Luxembourg might

decide to construct will automatically lead to an increase of its national GHG emissions. This is
clearly illustrated by growing emissions in the public electricity and heat production these last

years after the starting up of highly efficient combined heat -power (CHP) installations and of the
ultramodern gas and steam power station mentioned above: they have led to an additional amount

of approx. 1.2Mio. tCOe i n Luxembourgds GHG bal ance, i . e.
emissions. This also implies that the implementation of the EU CHP inst allation guidelines, which

in other countries may lead to CO reductions thanks to increased efficiency, is counterproductive

for Luxembourg. For this reason, the new Government, which started its activities during the
summer of 2009, recalls in its Progranme that it will primarily promote production units based on
renewable energy sources, with a special focus on biomass, wood and solar energy. This will be
achieved by adopting new instruments and reinforcing existing ones, such as special tariffs for
eledricity produced from renewable sources that are in place since 1994. However, no GHG
reductions could be expected from these measures, since encouraging electricity generation from
renewable energy sources, which is associated with major investments, will not substitute
electricity generation from highly efficient national production plants, which have just been
constructed. Such a support will mainly result in replacing imported electricity, which does not
appear in Luxembourgds @&BGrulesdor @GHGdneentariesc or di ng t o |

Consequently, considering the main emissions source categories, room for manoeuvres left for
deploying mitigation policies are lying in the fields of road transportation and buildings. These are

two sectors identified as those to focus on in the 2006 national 0 Act i on Pl an C®:0r re
emi ssionsé [ Ministry o f . Luxeraboutg nhasi theoefone eénmplemer{ted 0 0 6 b )
various policies and measures in these two domains.

For which, according to IPCC rules, related emissions were counted in GHG balances of exporting countries, not in the one of
Luxembourg.
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1.3.1. Road transportation

¢ vehicle tax reform: since the 1st January 2007, the annual tax is based on C@emissions;?

e promotion of CO s-efficient vehicles: since the ¥t January 2008 and up to mid or end 2010
according to the emissions in g COx/km, subsidies for the purchase of low emission vehicles
orofvehiclesr unning on natur al gas, m d hisesubsidy has beere | ce
complemented by asoc al Ipemkatacasée f or new vehicles register
2009 that replace vehicles older than 10 years. All these financial supports wil be regularly
evaluated to adapt or amend them in due time;

e 0Ky octeont 6: climate cents are |l evied ofJaduary h ga:
2007 (2 ctdOG/litre for gasoline, 2.25 cta/litre

e promoting the use of biofuels of the second generation according to EU legal texts;

e promoting public transports: Luxembourg has an ambitious modal -split target at the 2020
horizon: 25% of home-work journeys by public transport against 75% by private vehicles.
Instruments for reaching this goal, amongst other objectives in the transport sector, consist of
two Action Plans: one dealing with transport as a whole and another one focusing on non -
motorized mobility. 6

1.3.2. Buildings (residential, commercial, institutional)

Numerous policies, measures and incentives have been promulgated to increase energyefficiency

in buildings as well as for promoting the use of renewable energy sources. These measure concern

old buildings (renovation) as well as new constructions that have to comply with more and more
stringent energy constraints. Since 2001, e.g.,the Government granted some 105Mio. O t o
households that did invest in low -energy houses or in the production and use of renewable energy
sources (photovoltaic cells, thermal solar energy, etc.).

1.4. BRIDGING THE GEAARGET ASSESSMER082012

As a conclusion, due to limited mitigation potentials and to considerations linked to the size and

the location of the country, as well as to the anticipated economic and demographic growths that
might offset part of the energy -efficiency gains, there is a risk that national policies and measures
might not be sufficient to bridge the gap between allocated emissions under the Kyoto Protocol
and the estimated emissions for the Kyoto period. In fact, recent calculations anticipate that,
including the expected effects of implemented and additional policies and measures, GHG
emissions should reach an annual average of 13.1Mio. t CO.e over the Kyoto commitment period

Other emissions are also considered: for instance, diesel vehicle$ which emit less CO: than gasoline vehicles d must have a
particle filter to benefit from a low tax.

Mobilité Doucein French.
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20082012, i.e. some 3. Mio. t COze per year above the annual amount Luxembourg is supposed to
emit to respect its -28% Kyoto reduction target. As a consequence, and since no reductions from
carbon sinks are exected, Luxembourg anticipates a use of projectbased mechanisms and

international emissions trading of about 19 Mio. t CO2e over the commitment period . The o0CI ea
Devel opment Mechani smé ( CDM) is expected to prov
6Joint | mplementationé (JI) and olnternational E mi

[.5. HNANCING THE USEKfOTALEXIBLMECHANISMIHEX YOTAFUNCE

In order to finance the purchase of tonnes of CO; in the framework of project -based mechanisms

and international emissions trading, a fund was created by a Law of 23 December 2004: the
0OKyoto Fundé. Sources of revenue of the O0OKyoto F
COrbased vehicle tax aoedntl®0%Bwdgdthamntgakymddoetos r epr
the means of 't he 0 kogofthe veliiclenad aroundt3tPe afnrda ctthe edKyYyot o
some 60%.
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In line with paragraph 8 of the UNFCCC reporting guidelines, Chapter |l provides a description of
national circumstances and how they affect GHG emissions and removals, as well as how these
circumstances and changes therein affected GHG emissions and removals over time.

Socio-economic developments and physical characteristics (geography and climate) are presented

in the various sections of this chapter. They are complemented by a discussion of how both the
UNFCCC and the Kyoto Protocol are challenging
change [6 Section I1.12]. The chapter concludes with an overview of the main developments of
and drivers to GHG emissions in Luxembourg since 1990 [E Section 11.13].

1.1. THEGRANBDUCHY OEUXEMBOURG

The Grand Duchy of Luxembourg has been an independent sovereign state since the Treaty of
London was signed on 19 April 1839. The country is a parliamentary democracy in the form of a
constitutional monarchy and is the second smallest Member State of the E27, after Malta. For
many Yyears, it has been characterized by high economic and demographic growth rates . The
country is located in the heart of North -Western Europe and has direct borders with Belgium,

Germany and France [B lllustration sll.1-1 & 2]. It is therefore a crossroad for international trade
and related transport flows, the most d ynamic source of its GHG emissions.

The organisation of the Grand Duchy starts from the principle that the responsibilities of the
different powers should be given to diverse apparatus of the state. As in every parliamentary
democracy, the separation of powers is flexible in Luxembourg: many links exist between the
legislative and executive branches, and solely the judicial power remains c ompletely independent.

Legislative power resides in the joint action of the Parliament (Chambre des €&puté} the
Government and the Council of State (Co ns e i ); eadhddatityaserving a wholly separate
function.

Parliament is made up of 60 members of Rarliament (hereafter, MPs) elected for a five-year term
combining a one-person-one-vote suffrage and a system of proportional representation. Its
primary function is to vote on bills submitted by the Government and to control the executive
branch. The MPs also possess a right of parliamentary initiative which is exercised by bringing in
bills (propositions de di).

The Government has a right of initiative in legislative matters known as governmental initiative,
which allows it to bring in bills ( projets dd.oi). After being examined by the Council of State, bills
are put to the vote before Parliament, where the government normally holds a majority. After the
parliamentary vote, the Grand Duke promulgates the legislative text, i.e. he commands its

7

Part of this section is bas e dhttp/mwwlexembairg.publie.lwfr/potitiue o glimdéxihtmi )caa | portal

well as on the following documents: Information and Press Service of the Luxembourg Government (2006) and (2007).
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publication in the compendium of legislation known as the Mémorial whereupon the text acquires
legal status.

The Council of State is composed of 21 councillors. State councillors are formally appointed and
dismissed by the Grand Duke on proposal by the Government, Parliament or the Council of State.

I n Luxembourgds uni camer 8thte exerts theemoderating mflueGae wfac i |

second legislative assembly. It is required to voice its opinion on all items of legislation; that is to
say on all bills brought in before the Parliament prior to voting by the MPs. Its opinion must entail
a thorough examination to ensure compliance of the draft texts with the Constitution, international

conventions and the rule of law. The role of the Council of State is one of persuasion rather than
enforcement and is therefore advisory in nature.

Executive power is the prerogative of the Grand Duke, together with the Government and its
members, i.e. the Ministers and, eventually, Secretaries of State In practice the Grand Duke
chooses the Prime Minister on the basis of election results which takes place every five years
jointly with the election of the members of.
Then, the Prime Minister himself proposes the members of the Government. The Government
appointed by the Grand Duke presents its political programme to the Parliament which takes a
vote of confidence, thereby giving the newly appointed Government a parliamentary majority on
which it can rely. The actual Government, stemming from the general elections of the 7t of June
2009 has been appointed on the 23¢9 of July 2009 and should remain in place up to the next general
elections, in June 2014. It is made up of the Prime Minister, one Vice Prime Minister and 13
members having the title of Ministers. It is worth noting that the number of ministerial
departments generally exceeds the number of members of the Government called upon to serve in
office; thus a single minister normally holds more than one portfolio. 8

As a conclusion, a parliamentary democracy in the form of a constitutional monarchy suits
perfectly well to a country such as Luxembourg where social consensus and dialogue are key
words. Consensus and dialogue have been, and will continue to be, of particular relevance for the
definition of climate change related policies and action plans, as well as for the designing of related
l egi sl ative text s .ctiorLRlan domiitigatingg@Ds, enfiissions Miniskry of the
Environment (2006b)] and its revision planned for 2010 [E Section IV.1] are good examples of
bringing these two key words into play.

For more information on the Government in place in Luxembourg since July 2009, refer to
http://www.gouvernement.lu/gouvernement/index.htmil . Its political program can be downloaded here:

htt p://www.gouvernement.lu/gouvernement/programme -2009/programme -2009/programme -gouvernemental-2009.pdf.
Climate change related actions are presented on pages 39 to 43.
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ILLUSTRATION 2 8 LUXEMBOURG SIZE
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11.2. POPULATION AND WORHKHTE

[1.2.1. A strong population growthdriven by immigration

End 2008, the population of Luxembourg amounted to 493 500 inhabitants. Within 48 years, the
residential population has grown by some 179 000 inhabitants or about 57% 2 slightly more than
28%since 19906 Tabl-&g. I | . 2

The average aanual growth rate of the resident population of Luxembourg is high compared to the
rates of its neighbouring regions: between 1990 and 2008, the average annual growth rate for
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Luxembourg (1.4%) was more than 3.5 times higher than its equivalent for the Grande Régior It
even reached 1.5% p. a. since 20066 Fi gu+l@. | | . 2

Demographic growth in Luxembourg is actually dominated by immigration. Nationals themselves
saw their number stagnating, and without immigrants taking the citizenship of Luxembourg they
would even have fallen. End 2008, almost 44% of theresidential population did not have the
citizenship of Luxembourg. This percentage was only 30% in 19906 F i g u rla. Thelmaia
driver behind these demographic trends is the economic restructuring and development of the
country towards the tertiary s ector coupled with attractive wages [E SectionIl.5].

Population projections are based on scenarios derived from past statistical data. It therefore comes
as no surprise that population forecasts a continuation of the demographic trend in Luxembourg.
Projections calculated in the framework of the European Commission (EC) Ageing Working Group
predict that 700000 inhabitants could be living in Luxembourg by 2050 [E Fi g u+llg. Aditis 2
the case for any forecasts, these predictions shouldbe treated with caution because they cannot
predict radical changes in the economic structure or demographics of a country, especially a small
one whose economy relies heavily on a few economic sectors[b Section 11.5]. However, since
population growth is one of the key drivers for domestic energy use, mainly in the housing and
transportation sector, these forecastsillustrate the scale of one of the many challenges Luxembourg

is facing in the definition of measures aiming at reducing its GHG emissions.

ain

Refer to Box I1.2-1 for a presentation of the Grande Région
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11.2.2.  Workforce: the importance of crossorder commuters

The economic restructuring and development of L uxembourg led to a doubling of the paid

workers in almost 20 years (19962008). The resident population of Luxembourg nationality was

unable to meet this increasing demand for labour. The number of Luxembourg nationals

employed increased from some 85700 wnits in 1990 to 94100 in 2008, representing an aerage
annual growth of only 0.5%. How, therefore, could this urgent economic need be satisfied? The
initial response was to resort to immigration. The number of foreign employees living and
working in Luxem bourg rose from 51000 in 1990 to about 92100 in 2008 & an average annual
growth rate of 3.3%. But, this was not enough. So the crossborder commuters came into play.

Between 1990and 2008, the number of crossborder workers increased from 33700to 146000, at an
average annual growth rate of 8.5%[6 T ab [-8.°1 | . 2

End 2008, among the paid workers, 49.26 of the commuters came from France, 25% from
Belgium and 25% from Germany. In total, the commuters accounted for 43.8% of all paid workers

in Luxembourg and for 29.8% (i.e. more than a quarter) of the residential population : [ Fi gur e
I1.2-2].™ The commuting flows amongst the various regions of the Grande Régiomlearly show the
economic attraction of Luxembourg[b6 | | | ust rldti on || . 2

A vast majority of workers from abroad commute by car. 12

However, in order to alter the current
modal split of home-work journeys, Luxembourg invests predom inantly and jointly with the

neighbouring regions into the public transportoffer [ B Sect i4on | V. 1

Paid employment, as well as crossborder commuters, both peaked in October 2008 (339000 and
150000 units respectively). Since then, paid workers saw their number decreased by 0.7% and the
commuters by 1.5% (up to June 2009. These evolutions are a turnaround initiated by the financial
and economic crisis that started during the second semester of 2008. Industrial activity in
Luxembourg was particularly hit by the crisis: -21% for the nine first months of 2009 compared to
the same period for 200809 and even -35.5% in the steel industry, the main industrial sector if the
country 13 This will undoubtedly have impacts on the total GHG emissions from Luxembourg for
the year 20090 though indust ry represented, in 2007, only 195% of the total: more on this in
Section IIl.1. In the banking sector d the most important in the economy of Luxembourg [B
Section 11.5] & employment was reduced by 2.8% in a year. Nevertheless, when reading the

10
11

Figures indicated in thi s paragraph are annual cumulative averages.

Calculated from STATEC, Indicateurs rapidesSerie L:
http://www.statistiques.public.lu/stat/tableviewer/document.as px?Reportld=352.

12 . . . . .
In 2007 , 89% of the crossorder commuters were only using their car for their home -work journeys according to a recent study:

http://www.ceps.lu/pdf/6/art1415.pdf?CFID=1253513&CFTOKEN=38691590&]sessionid=20303f926e506f584f4d .

STATEC, Statnewsn°49/2009:
http://www.statistiques.public.lu/fr’lcommuniques/entreprises/industrie/2009/12/20091215/20091215.pdf

13
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pessimistic figures above, the fall in employment has been rather contained so far, notably through
extended possibilities offered by the authorities to businesses to turn to partial unemployment .**

For more discussions on the role of crossbor der commuters i n Lwelreaombour g
STATEC (2009d), pages 3541.

11.2.3. Effects on GHG emissions: rising emissions due to road transport flows

Both demographic and employment strong increases in Luxembourg should have impacts on
GHG emissions. The 3 CRF sub-categoriesthat are the most likely influenced by the demographic
and workforce developments are the residential sector (CRF 1A4b), the commercial & institutional
sector (CRF 1A4a) and road transportation (CRF 1A3b). For the latter, a distinction has been made
between emissions due to residents and those generated by nonresidents d whether they are in
transit or commuting for work or leisure 8i . e. or oad [F uBkl2XPortso

Emissions from residential, commercial and institutional sectors did not vary significantly, what

seems quite remarkable as both economic activity in the tertiary sector and population have gone

up during the whole period, hence offices building and housing constructed surfacestoo. Overall
emissions in these two sectors 8 1A4a and 1A4b 0 have ranged between a minimum of
1.4Mio. t COz¢ in both 1990 and 2007 and a maximum of 1.7 Mio. t COze in 2001[6E Fi gu+ e | |
3].16 Gains in energy efficiency as well asthe expansion in the use of natural gas as heating fuel in
Luxembourg [B Section II.6] are the main drivers behind this relatively flat evolution

Concerning road transportation, both emissions generated by the national vehicles fleet d i.e. by
vehicles owned by people living or business settled in Luxembourg d and by the non-residents o
or oad f uedshowedmmamaticsingreases over the period: +82% and +16% respectively [b
Figure 11.2-3]. For the national fleet, the evolution is correlated with both the population and
economic activity growth. It is also explained by an increasing rate for passenger cars per
inhabitants (from 515 to 675 passenger carsper 1000 inhabitants between 199 and 2007 i.e. the
highest rate within the EU 17) . Regarding oO0r oad fuondeubtedly ingedtottse6é, t h
growing number of commuters crossing the borders every working day as well as to the general
increase of road freight traffic in Europe & amongst which an important share transit through

14
STATEC, Conjoncture FlashNovember 2009:
http://www_.statistiques.public.lu/fr/publications/series/conjonctureFlash/2009/11 09 conijflash/11 09 conjflash.pdf and
Section 11.5.3 below.
15
The notion and the i mportance of o0road fuednll8Bbejpwrt sé i n GHG emi ssi
16
The two CRF 1A4 sub-categories (residential and commercial & institutional) represented 10.4% of the total GHG emissions,
excluding LULUCF, in 1990 and 10.5% in 2007 (for 2008, provisional calculations give a share of 11.3% explained by drop in
energy combustion related emissions except for CRF 1A4a & b that increased following a harsh winter).
The two CRF 1A4 sub-categories also have a very similar level because national energy statistics does not allow for distinguishing
these two sub-categories. So far a 5660 distribution is carried out in the inventories [Ministry of the Environment (2009d), p. 155].
17

Data extracted from EUROSTAT databases (updated 1806-2009) and from EUROSTAT,Energy, transport and environment
indicators 2009 edtion, p.92-93.
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Luxembourg because of its location and grasps the opportunity to fill up due to lower road fuel
prices in Luxembourg compared to its neighbouring countries. 18

TABLEII.21 d POPULATIGNL9662008

calculated on 31st Decemb 1960 1990 2000 2002 2003 2004 2005 2006 2007 2008

Resident population (x 1000) 314.9 384.4 439.0 448.3 455.0 461.2 469.1 476.2 483.8 493.5

SourceSTATEGStatistical Yearbpdlable B.1100
http://www.statistigues.public.lu/stat/TableViewer/tableView.aspx?Reportld=467&IF_Language=fra&MainTheme=2&FIdrName=1

FGURHI.21a 8 POPULATN STRUCTURE BK"DECEMBERL9812008
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SourceSTATEGStatistical Yearbpdlable B.1000
http://lwww.statistiquediputy'stat/TableViewer/tableView.aspx?Reportld=463&IF_Language=fra&MainTheme=2&FIdrName=1

Note 1981, 1991 and 2001 data are coming from population censuses held every decade, other years are calculated by STATEC.

18 . " . ) . . . .
It is important to stress that price differentials for diesel have reduced these last years, especially with Belgium where a

oprofessional é6 price has been i mpl ement e dvidrefunding of exsisek sumpluseshcf | ow s ul j
http://www.uptr.be/common/pages.php?s id=11 50 for instance) paid by EU licensed taxis, busses & coaches and road freight

trucks over 7.5 tonnes. A similar arrangement exists in France too for road freight trucks over 7.5 tonnes
(http://www.douane.gouv.fr/page.asp?id=171#0 ). Now, these last years, % of the diesel sold in Luxembourg was bought by non-

residents, againsttwo-t hi rds f or gasoline. The introduction of these measures
fuel exportsdé observed since 2005.
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FIGURHI.21b d POPULATION GROWTH3IN DECEMBERL9662050
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SourceSTATEGStatistical Yearbopdlable B.1100

http://www.statistigues.public.lu/ste¥/iEal#r/tableView.aspx?Reportld=467&IF_Language=fra&MainTheme=2&#&Idrbjectns prepared for the EC
Ageing Working Group.

TABLEII.22 6 PAID WORKER$9832008

annual cumulative averages x1( 1980 1990 2000 2001 2002 2003 2004 2005 2006 2007 2008

Resident workeLux. nationals 85.1 85.7 87.4 89.0 91.2 91.4 90.9 91.3 92.7 93.5 94.1
Resident workerforeigners 38.5 51.0 70.1 73.4 74.6 75.9 78.5 80.8 83.5 86.8 92.1
Crossborder workers 13.4 33.7 87.4 97.3 103.0 106.9 111.9 1183 126.2 1362 146.0
Total paid workers 137.0 170.4 2449 259.7 268.8 2742 281.3 2904 3024 3165 332.2

SourcesMDDDEYV calculations on the basis of STtaESical Yearbpdlkable B.5106 & B.5107:
http://www.statistiques.public.lu/stat/TableViewer/tableView.aspx?Reportld=359&IF_Language=fra&MainTheme=2&FIdrName=5&RFPath=
http://www.statistiques.public.lu/stat/TableViewer/tableView.aspx?Reportld=360&IF_Language=fra&MainTheme=2&FIdrName=5&RFPath=
and STATE@dicateursipides Séie Lhttp://www.statistiques.public.lu/stat/tableviewer/document.aspx?Reportld=352

Note annual cumulative averages are simply the sum ofsts therked of each month divided by 12.
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FGURHI.22 d CROSSBORDER COMMUTERS WREANNUAL CUMULATIVEERKXGES9862008
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FIGURHI.23 8 GHGEMISSIONSOR SELECTEDRFFUEL COMBUSTION ACTIES SU—BATEGORIES999200§9

6000
Gg COe
5000
+164.5%
4000
3000
2000
+81.7%
1000
{3 e ey —h S
J/J‘&'» o S— /J\rf ® g == ey /‘V\
+1.8%
o
o A Q 2 03 o © A > ) ) > o » Y 5 o Q Ky
RN LI N, LR AN S (NN A LN O I I I Q‘o
D
°
O CRF 1A3b - Fuel Combustion: Road Transportation - national fleet O CRF 1A3b - Fuel Combustion: Road Transportation - fuel exports
CRF 1A4a - Fuel Combustion: C cial & Instituti | O CRF 1A4b - Fuel Combustion: Residential Sector

SourcesEnvironment Agency and NdBWI

11.3. GEOGRAPHY

Luxembourg is a territory of 2 586kmz2. The maximum distance from north to south is some 82 km,
from west to east about 57 km. Of the total area of Luxembourg, in 2008, 86% was agricutural land
and land under forest & with around 51% for agriculture [E Section 11.9] and 35% for forests[b
Section 11.10]. The built-up areas occupied about 9% of the total surface and land covered by water
and transport infr astructure about 5% [E T a b | -&& Higure IB3-1].

The north of Luxembourg is a part of the Ardennes and is called 0¥slingé
aver age of 400 to 500 meters above sea |l evel. The

river valleys, as for instance the Sure River (Sauer). With 560m, the highest elevation is called the

OKai ff6 in Wi lwerdangemboungtheeSouhbd popanku&6Gutl an
t he OLot hringer Stufenl andod. Thi s area has hi gh
0¥slingdé. The | owest point in the -lava)uisldcated attheal | e d
confluence of the Moselle and the Sure rivers in Wasserbillig. Most important rivers are the

Moselle, the Sure, the Ourd all three delimiting the border with Germany & and the Alzette.

19
2008 data are provisional data estimated by the Department of the Environment during the summer of 2009 for the EC and the

European Environment Agency: more on this in Section 111.1 below.
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TABLES, FIGURES & ILLUSTRATIONS

TABLEII.31 0 LAND USE INUXEMBOURG 9722008

percentages 1972 1990 2000 2005 2008

Total land 100.0 100.0 100.0 100.0 100.0
Agricultural & wooden area 93.2 91.8 87.4 86.5 86.0
Builtup area 3.1 4.3 8.1 8.7 9.1
of which indstrial area & other é é 2.7 2.8 2.9
Transport network & sheets of water 3.2 3.4 3.9 4.2 4.3
Watercourses 0.5 0.5 0.6 0.6 0.6

SourceSTATEQ,uxembourg in Figures 2p88e éhtp://www.statistiques.public.lu/fr/publications/horizontales/luxChiffresEN/index.html

FGURHI.31 dLAND USE1990% 2008

@ Agricultural & wooden areas . Builtup areas

® Transport network

SourceSTATEQ,uxembourg in Figures 2p88e ¢http://www.statistiques.public.lu/fr/publications/harizontales/luxChiffresEN/index.html

@ Watercourses
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ILLUSTRATION 310 GEOLOGICAL MAP DBXEMBOURS TERRITORY
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SourceSTATEQG\nnuaire statistique du Luxembourgpage&http://www.statistiques.public.lu/fr/publications/horizontales/annuaireStatLux/A.pdf
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1.4. QIMATE

I1.4.1. Situation: an ncreasing averageair temperatureduring the last deades

The climate in Luxembourg can be characterized as amoderate oceanic Western European
climate with mild winters and comfortable summers.

As shown by the long -term annual means (WMO reference period from 1961 to 1990) measured at
the Findel-Airport me teorological station, ** temperatures have an unimodal distribution, with the
lowest long -term mean values occurring during January (0.0°C) and the highest air temperature in
July (16.9°C)[E Tabl-g. 1 . 4

Absolute minimum and maximum air temperatures in the reference period 1961-1990reach from
017.8°C in January (1979) to 35.1°C in July (1963?. According to definitions for GHG reporting,
with an annual average air temperature below 15°C, Luxembourg is situated in a cool climate
region.

Climate conditions have significant impacts on energy use for heating or cooling purposes. An
increase in average air temperature in the forthcoming years could have a positive impact on
energy consumption, especially in the residential, commercial and institutional sectors. However,
in case of a substantial increase of average air temperatures, an increase in energy consumption
related to a more frequent use of air conditioning systems is to be expected.

As shown by measures at the FindelAirport meteorological station, two conclusions can be

drawn: firstly, an increase in average air temperature is observed over the last decades; secondly,
other meteorological parameters do not show such clear trends [E Tk bll.4-2]. Similar
observations have been obtained in scientific studies on the climate in Luxembourg, notably in

Ries (éditeur) (2005) and Pfister et al. (200%). Concerning air temperatures, these studies show a
clear positive trend from 1910 up to the 1950s, then about 3 decades of stabilisation, followed by
several colder years. From 1990 onwards, annual mean air temperatures for the city of
Luxembourg started to increase rather sharply to systematically be over the 1961:1990 mean value
[BE | I I ust r-14 Luxemburgl-Qity tdmperature highs have mostly been observed during the

last 1520years[b | | | ust rZhti on |1 . 4

Further analysis of the data suggests that the average air temperature in Luxembourg has
increased during the winter seasons, coupled with longer frost -free periods.

20
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http://www.aeroport.public.lu/fr/meteo/index.html

Absolute minimum and maximum air temperatures ever recorded were -20.2°C (2 February 1956) and 37.9°C (8 & 12 August
2003).
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With regard to annual precipitation, n o clear changes can be detected from the direct
measurements [6 T a b | -4]. Howeve#, the seasonal distribution of precipitation totals has
shown substantial variability through the past 130 years[E | | | u st r-3.tMost of this|
variability can be attributed to changes in the atmospheric circulation patterns. An increase in
westerly atmospheric fluxes during winter months has reportedly be en responsible over the past
30 years for significant redistributions of winter rainfall totals. In combination with higher air
temperatures, this has led to higher flood frequencies in most national river basins [ Pfister et al.
(2000 and (2004].

11.4.2. Projections: continuing rise in atemperature

Preliminarily results taken from an ongoing study of the Department OEnvironment and Agro -
biotechnology 6 of the Centre de Recherche PulBabriel Lippmannsuggest an increase in mea air
temperature for the Grand-Duchy of Luxembourg. Based on selected results of the FP6
ENSEMBLES project climate change projections?3 mean annual temperatures are expected to
reach up to 11.6°C for the period 2071 till 2100. This value refers to theGHG emission scenario A1B
[B Il lustrdtion 11 .4

Preliminarily results concerning changes in precipitation suggest a relative stability in annual
totals until 2100. However, a substantial redistribution of seasonal precipitation totals can be
expected in the second half of the 2%t century, with a decrease in summer rainfall and an increase
in winter precipitation [ | | | ust r5ti on |1 . 4

TABLES, FIGURES & ILLUSTRATIONS

TABLEII.418 LONGTERM MEAN VALUED611990DF AIR TEMPERATURIDARECIPITATION FONDEEAIRPORT
STATION

Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec Year

Average air 0.0 11 40 75 118 149 169 164 134 9.1 3.8 1.0 8.3
t° [°C]

Mean min. 2.3 -1.8 0.6 3.3 71 102 120 11.8 9.3 5.7 1.2 -1.3 4.8
air t° [°C]

Mean max. 2.3 4.2 80 121 168 199 220 21.0 182 130 6.6 3.3 123
air t° [°C]

Mean 71.2 617 700 612 812 822 684 723 700 746 832 79.6 8755
annual

precipitation

sum [mm]

SourceASTAAnnuaire météorologique et hydrologique 1990

23 )
http:// _ensembleseu.metoffice.com.
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TABLEII.420 MEAN VALUES OF AIMRERATUREBRECIPITATIQSUNSHINE DURATIONDARELATIVE HUMIDFOR

FHINDEEAIRPORT STATION FOIRFERENT TIME SPANS

19611990 19732000 1990 2000 2005 2007 2009
Mean air t° [°C] 8.3 8.7 9.8 10.0 9.6 10.4 9.9
Precipitation sums [mm] 875.5 862.4 1046..0 1036.4 718.2 1031.6 890.2
Accumulated sunshine 1630.2 1648.5 1772.3 1643.9 1906.0 187.0 1879.8
duration [h]
Mean relative humidity [9 79 78 74 79 78 76 76

SourcesASTAAnnuaire météorologique et hydrologiqaad $0ddirport station (SMA).

Note the mean air t° for the reference perietb8854as 8.2°C. From 2010 onwards, the refiedogill be 198010 with a mean t° around 9°C.

ILLUSTRATIOMN410 AVERAGE ANNUAL AIRMAERATURBLUE LINFAND7-YEAR RUNNING MERED LINEFOR

LUXEMBOURGITY. 18382007
12,0
——annual mean — 7-year running mean

o
2. 10,0
e
: 1
5 l
g- ' A\ ‘ A\ ‘ "
. [T B
= 80 " '
©

6,0

SourceCentre de Recherche P@digriel Lippmanmpublished.
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ILLUSTRATION.428 ANOMALIES OF ANNUAR AEMPERATUREOM THE REFERENERIP19611990-0R

LUXEMBOURGITY
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Centre de Recherche Public

."J Gabriel Lippmann
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SourceCentre de Recherche P@digriel Lippmanmpublished.
Note anomalies from the reference period 1961 till #2961 foegn: &C.
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ILLUSTRATION430

RAINFALLY.883200630YEARS MOVING AVERSGE

Centre de Recherche Public.
L‘) Gabriel Lippmann

SourceCentre de Recherche P@aigriel Lippmanmpublished.

ILLUSTRATION44 8 PROJECTIONSF MEAN ANNUAL ARMPERATURE
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SourceCentre de Recherche P«@digriel Lippann unpublished.

Notes

(1) based on selected ENSEMBLES data sets, A1B emission scenario.

(2) anomalies from the reference period 1961 thg8i mean: BC.
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ILLUSTRATIOMN450 PROJECTIONS OF PREDAPION SUMS FOR MEHFEOROLOGICAL SURKED WINTER SEASONS

SourceCentre de Recherche P@aigriel Lippmanmpublished.

Note based on selected ENSEMBLES data sets, A1B emission scenario.

[1.5. ECONOMI®ROFILE

One of the main characteristics of economic growth in Luxembourg is its volatility. Generally
speaking, the economic cycle in Luxembourg follows that of other European countries, but the
amplitude of the GDP variations is more pronounced. This is a common feature of small
economies, open to the outside world, and therefore more vulnerabl e to external shocks. It would
however appear that over the past ten years the amplitude of GDP variations in Luxembourg has
diminished, as has the gap in relation to the European cycle.

[1.5.1. A bit of history

The turn of the 20t century up to the First World W ar was characterized by asustained growth in

the steel industry that attracted new inhabitants, which induced a population concentration in the

city of Luxembourg and the canton of Esch-sur-Alzette (mining region) while, up to then,
Luxembourg was rather a rural country. Afterwards, up to the 1950s, economic development was

mostly flat (annual average GDP growth of 1.6%)due to the crises associated with the two World

Wars and the economic recession in the early 1930

Following th e Second World War, durin g t Tremte glorieuseés ( i . 4975) GO growth
reached levels of almost 4% a year. The 1973985 world economic crisis brought a temporary end

to these years of exceptional growth. The average
period.
Neverthel ess, during the 1960s, Luxembourgds econ

recorded for the, at that time, European Community Member States. This is one of the reasons that
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