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Noise pollution

Population exposure to traffic noise according to Environmental Noise Directive	
around major roads, major railways, major airports and in agglomerations		

As of 30.06.2015
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Source: Federal Environment Agency 2015, Compilation of the information from the 
states (Länder) and the Federal Railway Authority in accordance with § 47c BImSchG

High noise pollution in Germany

Large parts of the population in densely populated and congested Germany are affected by 
noise. Recent noise mapping results show that more than 4.7 million people were exposed 
to night-time noise levels above 55 decibels dB(A) in agglomerations, along main roads and 
around major airports at the middle of 2015. In addition, more than 3.4 million people were also 
affected by noise levels above 65 dB(A) in these areas throughout the day.

These noise levels pose a greatly increased health risk for the affected population. A short-term 
environmental quality objective is therefore to avoid high noise levels. For this, the existing 
tools for noise protection must be used more efficiently and in a more targeted way.



Traffic noise affects the lives of many 
people in Germany. The problems 
caused by road, rail or air traffic noise 
can negatively affect the health and 
well-being in many ways. Noise affects 
the quality of life, and also a person’s 
sleep. This manifests itself in an altered 
sleep pattern, increased awakenings and 
greater production of stress hormones and 
increased risk factors for cardiovascular 
disease. The World Health Organization 
(WHO) recommends that the night-time 
noise exposure should not exceed an 
average noise level of 40 dB(A) for health 
reasons. If the noise at night exceeds 55 
dB(A) or the average sound level during 
the day is higher than 65 dB(A), the 
risk of cardiovascular disease increases 
significantly.

Therefore, the Federal Government is 
committed to reducing noise pollution 
and improving noise protection. Basically, 
noise abatement should primarily focus 
on the source. Noise limits have been 
established and stipulated for road, 
rail and aircraft. Of great importance is 
also the low-noise flow of traffic. Where 
emission limits are not sufficient to tackle 
the noise problem, other measures for the 
prevention or reduction of noise levels 
should be taken [BMUB 2014d].

Noise mapping and noise action planning 
are important tools for noise protection 
in Germany. Noise mapping has been 
established in the Federal Pollution 
Control Act since June 2005 and is the 
basis of informing the population and 
developing action plans. In the EU this 
is done in accordance with uniform 

standards based on the Environmental 
Noise Directive. The aim is to reduce 
ambient noise and prevent an increase in 
noise in previously quiet areas. For this, 
noise pollution must be determined on 
noise maps and then reduced by specific 
measures. Noise maps had to be drawn up 
by 30 June 2012, and noise action plans 
established by 18 July 2013 for:

▸▸ agglomerations with more than 
100,000 inhabitants, 

▸▸ major roads with more than 3 million 
vehicle passages per year, 

▸▸ major railway lines with over 30,000 
trains per year, 

▸▸ large airports with more than 50,000 
movements per year.

Noise mapping has been carried out for 71 
agglomerations totalling approximately 
24.5 million inhabitants, for 44,000 
kilometres of major roads, 13,700 
kilometres of major railway lines and 
eleven major airports in Germany. Noise 
pollution was determined over the entire 
day and separately for the night in each 
case. EU-wide indicators, i.e. the day-
evening-night noise indicator (LDEN) and 
the night-time noise indicator (LNight) 
have been used to compare the results.

Based on noise mapping and noise action 
planning, many cities and municipalities 
have taken measures to reduce noise 
pollution. These include, for example, 
noise-reducing road surfaces or speed 
reductions on frequently used roads.
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Health risks due to particulate matter

Share of the German population affected by particulate matter concentrations 
exceeding the WHO guideline value *		

* WHO guideline value: 20 µg/m³ PM10 (annual average).
The EU annual average limit of 40 μg/m³ PM10 has not been reached.

Source: Federal Environment Agency, 2014

Particulate matter denotes a complex 
mixture of solid and liquid particles with 
an aerodynamic diameter of less than  
10 µm (PM10). Particulate matter is 
primarily generated by anthropogenic 
activities: for example by emissions from 
motor vehicles, in power plants and district 
heating plants, from heating buildings, in 
metal and steel production, agriculture and 
handling of bulk materials. In Germany, 
road transport in metropolitan areas is the 
dominant source of pollution.

Size, shape, surface structure and number 
of dust particles and their chemical 
composition largely determine the 
properties of particulate matter. Size, 
shape and pollutants adhering to the 

particle surface are likely to be responsible 
for the adverse health effects of dust 
particles. Penetration depth of the particles 
in the respiratory tract varies depending on 
their size, so particulate matter can cause 
a range of adverse health effects [WHO 
2013; Henschel, Chan 2013]. These range 
from irritation of the mucous membranes, 
respiratory infections, narrowing of blood 
vessels and increased thrombotic tendency 
up to changes in the regulatory function 
of the autonomic nervous system (heart 
rate variability). Very fine particles with 
a diameter of less than 2.5 µm poses a 
particular health risk because they can 
penetrate deep into the bronchi where 
they can exert harmful effects on health. 
Ultra-fine dust particles can even penetrate 
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unfiltered into the bloodstream and affect 
vital organ systems.

In order to protect the public from air 
pollutants such as particulate matter, a 
uniform approach to improving air quality 
and providing public information on air 
quality and reducing air pollution has 
been agreed in the EU. The foundation 
is the European Parliament Council’s Air 
Quality Directive 2008/50/EC of 21 May 
2008 on ambient air quality and cleaner 
air for Europe. In Germany, the Directive 
was implemented by the 39th Ordinance 
of the Federal Pollution Control Act 
[BMUB 2014d]. The objective is to protect 
the public from harmful environmental 
effects. For PM10 these regulations 
stipulate a daily average limit of 50 µg/
m³ PM10, not to be exceeded more than 
35 times a year, and an annual average 
limit of 40 µg/m³ PM10. Regardless of that, 
WHO have also recommended maximum 
particulate matter concentrations in their 
air quality guidelines. A daily average 
of 50 µg/m³ PM10 without any allowable 
exceedance days and an annual average 
of 20 µg/m³ PM10 as guideline values 

have been recommended for safeguarding 
health [WHO 2006]. This indicates that the 
WHO guideline values are more stringent 
than the EU limits.

If the EU air quality limits are exceeded, 
the EU Member States are obliged to 
draw up air quality plans. In Germany, 
the state (Land) and local authorities 
cooperate with each other preparing these 
plans. The air quality plan measures, 
usually developed across large areas, 
are aimed at a comprehensive solution 
to the particulate matter problem and a 
lasting and comprehensive compliance 
with the particulate matter limits. In order 
to reduce air pollution by particulate 
matter at small scales, low emission zones 
with restrictions for road traffic have 
been set up in many cities. In Germany, 
urban agglomerations and agriculture 
need further measures in the future to 
permanently and comprehensively comply 
with the WHO guideline values for health 
protection. This must be the common 
goal of all environmental measures at the 
various levels involved (EU, federal, state 
(Land) and local).

Smaller shares of the population affected by high particulate 
matter concentrations in recent years
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The proportion of Germany’s population exposed to an annual average particulate matter 
pollution (PM10) above the 20 µg/m³ WHO Air Quality Guideline value for safeguarding 
health significantly decreased in the period from 2007 to 2012. In 2012, the proportion of 
the population exposed to the same particulate matter pollution level was around 15 %, i.e. 
far below the 2007 level of 61 %. However, no clear trend can be inferred for the period under 
review since the average particulate matter pollution depends strongly on the annual weather 
conditions, and the available time series is still too short to establish trends. The proportion 
of the population exposed to particulate matter pollution above the WHO guideline value also 
changes depending on the annual variation of weather conditions.
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Health impacts of climate change

Amount of hot days (Tmax >30°C) and exceedings of the target value 
for ozone* in Stuttgart

Source: Deutscher Wetterdienst; Landesanstalt für Umwelt, Messungen und 
Naturschutz Baden-Württemberg 

	 * 	1999-2009: 120 µg/m³ (8-h average) on max. 25 days in the year; from 2010: 3 year average (calculated for 2010 from 2008-2010) 
	** 	Number of days exceeding the ozone target value (120 µg/m³) established for the protection of human health

Climate change affects the environmental 
conditions in Germany in many ways. 
According to the German Weather Service 
hot days will continue to increase in the 
future. This also increases health risks 
associated with heat waves.

High temperatures during heat waves 
can pose risks to health. In extreme heat, 
the body tries to keep its temperature 
constant through sweating. At very 
high temperatures, however, the body's 
cooling system can become overburdened. 

Dehydration, inadequate clothing and 
heat build-up can also enhance the heat 
impact. Thermoregulation disorders 
and circulatory problems may occur as 
a result of heat-induced stress. Typical 
symptoms include headache, fatigue and 
dizziness. The elderly and people with 
cardiovascular diseases are particularly 
affected by these symptoms.

A further health hazard originates from 
ground-level ozone. Hot weather and 
intense sunlight favours the formation 

126



of ground-level ozone which is formed 
by complex photochemical processes 
from different precursor pollutants such 
as nitrogen oxides and volatile organic 
compounds. High ozone concentrations 
may constitute a burden for health and 
cause various unpleasant symptoms. 
Ozone irritates the mucous membranes 
of the eyes and respiratory tract, restricts 
lung function and impairs the physical 
performance of the body. These effects may 
increase in the case of physical exertion 
and increased respiratory volume.

The sensitivity of the population to 
ozone varies a lot. Therefore, a risk group 
cannot be accurately narrowed down. It 
is estimated that about 10 to 15 % of the 
population are particularly sensitive to 
ozone.

High ozone concentrations should be 
avoided near the ground in order to 
protect public health. Target values 

and long-term objectives for ozone 
must be achieved and complied with as 
established by Directive of 2002 relating 
to ozone in ambient air which set an ozone 
target value for the protection of human 
health. This was reinforced in 2008 by 
the Directive on ambient air quality and 
cleaner air for Europe. Since January 2010, 
a cubic meter of air must not contain more 
than 120 micrograms ozone within eight 
hours. This value may only be exceeded 
25 times in a year.

In order to further reduce the negative 
health impacts of ozone, emissions of 
pollutants that facilitate the formation 
of ozone must drop. These primarily 
include nitrogen oxides and volatile 
hydrocarbons. A reduction in emissions 
of these air pollutants must be targeted 
by the transport sector, through the use 
of biomass for energy, energy saving 
systems and reducing the use of solvents 
in industry, commerce and households.

Many climate models suggest that in the next few decades, climate change may lead to more hot 
days during the summer months. 

High temperatures stress the cardiovascular system and may adversely affect health. Each day 
on which the daily maximum temperature exceeds 30° C is classified as a “hot day” (“Hitzetag”), 
as determined by the German Weather Service. For example, the monitoring station in Stuttgart-
Schnarrenberg recorded 16 hot days in 2012.

High air temperature and intense solar radiation also favour the formation of ozone close to the 
ground. During prolonged summer weather this leads to increased health risks due to high ozone 
concentrations. Ozone measurements from all over Germany show that the ozone target value of 
120 µg/m³ established for the protection of human health is exceeded regularly on hot summer 
days. For example, in 2012 at a station in Stuttgart-Bad-Cannstatt, the ozone target value was 
exceeded 19 times.

Health risks from hot days and ozone
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Bathing waters

Share of German bathing waters, which comply with the requirements of the Bathing 
Water Directive or achieve “excellent” bathing water quality

* Change in the assessment: as of 2011 when new quality classifications of bathing waters 
came into effect, in accordance with the new EC Bathing Water Directive (2006/7EC)	
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Source: European Commission, Quality of Bathing Waters. Bathing season 2014, Brussels 2015

Bathing can be associated with health 
risks. Bathing waters on the coast or 
in lakes and rivers are there not only 
for swimming, like all waters, they are 
exposed to many different influences 
and uses and therefore to pollution risks 
as well. Due to the presence of certain 

pathogens, bathing in open waters may 
lead to disorders that are accompanied 
with fever, diarrhoea and vomiting. Such 
risks mainly arise after heavy rainfall 
washes out combined sewer overflows 
from sewage treatment plants or from 
runoff from agricultural land. Another 



health risk is posed by cyanobacteria 
(blue-green algae) in the aquatic 
environment. These bacteria produce 
toxins that cause nausea, conjunctivitis 
and rashes and can damage the liver.

The EU has established the EC Directive 
on the quality of bathing water (2006/7/
EC) which establishes values for excellent, 
good and sufficient hygienic quality of 
natural bathing waters. Thus, the old 
EU Bathing Water Directive (76/160 / 
EEC) of 1975 has been replaced by a new 
regulation, adapted to the latest scientific 
findings. In the meantime, states (Länder) 
implemented the new EC Bathing Water 
Directive into national law and adopted 
appropriate regulations.

In 2014, 2,290 bathing waters were 
monitored in Germany according to the 
new regulation. 367 of which were on the 
North and Baltic Sea coasts, 31 at rivers 
and 1,896 at lakes. The hygienic data of 
these bathing waters were reported to the 
EU, which appointed each bathing water a 

quality grading according to the data from 
the previous three years.

State (Land) authorities are responsible 
for the designation and monitoring of 
bathing water and to regularly create a 
water condition profile for any bathing 
water. The profile shows all sources of 
pollution that might affect the quality 
of the water and exposes problems with 
cyanobacteria as well. In addition, the 
state’s (Land) authorities must provide 
public information on the website of each 
state (Land) regarding bathing water 
quality.

In recent years, the quality of bathing 
water in Germany has been steadily 
improving through better sewage 
treatment plants and reduced material 
emissions from agriculture and industry. 
In the future, additional improvements in 
bathing water quality should be achieved, 
particularly through the implementation 
of measures envisaged by the Water 
Framework Directive.

Good condition of bathing waters
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The results of the latest water quality assessment show that the bathing waters in Germany are in a 
good condition. In 2014 nearly 98 % of all bathing waters met the EU quality requirements. 92.2 % 
of inland waters and 78.8 % coastal waters even reached an excellent bathing water quality.

The hygienic quality of bathing water was poor in only 14 bathing waters in the 2014 season 
(0.6 % of all bathing waters). During that time, 55 bathing waters were also partly or completely 
closed. Temporary closures occurred principally because of problems with flooding and 
cyanobacteria (blue-green algae). Long-term closures were due to renovation work or changes in 
use, but rarely because of bad water quality.

In retrospect, the number of target and limiting value exceedances declined steadily between 
1992 and 2001 in relation to the then valid EC Bathing Water Directive 1975. Since then, the 
quality of bathing waters constantly remained on a high level. In the last 4 years 96 % of the 
inland bathing waters’ microbiological parameters adhered to the values of the directive, 91 % 
to the more stringent requirements for a high water quality. Similar proportions of coastal 
bathing waters were 97 % and 78 %.
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Environmental awareness
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Trends in the assessment of environmental quality

PROPORTION OF PARTICIPANTS IN 
%, WHO GAVE A “VERY GOOD” OR 
“RATHER GOOD” ASSESSMENT 2000 2002 2004 2006 2008 2010 2012 2014*

Environmental qality in own 
community

79 82 86 84 85 87 84 86

Environmental quality in Germany 75 82 82 66 64 66 69 73

Global environmental quality 16 20 16 9 18 18 21 7

* Online survey, sample from 14 year olds onwards Source: Federal Ministry for the Environment, Nature Conservation, Building 
and Nuclear Safety / Federal Environment Agency (ed.): Environmental 

Awareness in Germany 2014, results of a representative population survey. 
Environmental Research Plan FKZ 3711 17 11, Berlin/Dessau-Roßlau 2015



Since 1996, the Federal Ministry for the 
Environment and the Federal Environment 
Agency carry out a representative survey 
every two years by asking citizens 
about environmental quality as well as 
current topics of environmental policy. 
These studies on the “Environmental 
awareness in Germany” show that the 
population’s assessment of the quality of 
the environment is very varied, depending 
on whether the question asks about the 
global, national or local environment.

Most citizens are satisfied with the 
quality of the environment in their own 
community. In a longer-term comparison, 
since 2000, satisfaction with the quality 
of the environment in their own city has 
increased by 7 %, while questions on 
global environmental quality receive 
significantly more pessimistic responses. 
Although the share of respondents who 
evaluated the global environmental 
quality as “rather good” or “very good” 
increased between 2006 and 2012, 
in 2014, only 7 % of the respondents 
considered the global environmental 
quality to be satisfactory.

When asked about the most important 
problems in Germany out of two registered 
responses in 2014, almost 19 % of the 
respondents spontaneously named one 
aspect of environmental and climate 
protection. In 2012 – one year after the 
nuclear reactor accident in Fukushima, 
and at the time of the Rio+20 summit 
– 35 % of the respondents addressed 
environmental and climate protection. 
However, the proportion declined in 
2014 to a level comparable to 2000-
2010. A significant increase was found 
in the importance of environmental and 
climate protection for addressing other 
political tasks: In 2014, almost two 
thirds of respondents (63 %) believed that 
environmental and climate protection is 
an essential prerequisite for ensuring that 
future challenges such as globalisation 
can be tackled. In 2012 it already became 
clear that increasing importance was 
attributed to environmental protection in 
terms of meeting the task of globalisation, 
and improving the competitive capability 
of the German economy. This trend has 
continued and intensified in 2014.

Satisfaction with the quality of the environment is 
locally high, but from a global perspective, low
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According to the latest survey carried out in 2014, the vast majority of the population is satisfied 
with the quality of the environment in their own community and in Germany. With regard to the 
global environmental quality, just about every fifteenth respondent evaluated it as “very good” 
or “fairly good”. Compared to previous years, the assessment of the local environmental quality 
is quite steady, while on the other hand, that of the global environmental quality is significantly 
worse.
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Energy consumption by 
private households

1)	1990 to 1994: Households included in “households and small 
consumers”. Since 1995, household consumption is accounted 
for separately.

2)	Coal, hard coal briquettes, coal coke.
3)	Brown coal briquettes, lignites (< 0,2 %).
4)	Fuel oil (light), petrol (< 1 %).

Total final energy consumption of private households 1)

5)	Natural gas, liquid petroleum gas (approx. 5 %).
6)	Including electricity created from renewable energies.
7)	Including district heat created from renewable energies.
8)	Primarily firewood.
9)	Geothermics, solar thermics, heat pumps.
* Preliminary figures
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Source: AGEB, Evaluation tables of the energy balance of the Federal Republic of 
Germany 1990 to 2013, as of September 2014

Between 1990 and 2013, energy 
consumption increased in households 
by 9.2 % – without the use of fuel, since 
this is assigned to the transport sector. 
However, due to weather fluctuations, 
increase in energy consumption was not 
steady. 1996, 2001 and 2010 had very 
cold winters, which led to increased fuel 
consumption for space heating. As such, 
the energy consumption in 2010 was 

about 13 % higher compared to the rather 
warm year of 1990.

The trend of having more households, 
larger living space and fewer members 
per household favours higher energy 
consumption. This trend was temporarily 
offset by the ever improving energy 
standards for new buildings and the 
renovation of old buildings. Although 



In 2013 German households spent around 2,603 PJ of energy (heat and electricity). That is 723 
billion kWh. Energy consumption for transport is not included. Households have therefore a 
share of 28.1 % in the total final energy consumption. The share for transport is 28.2 %, industry 
28.5 % and the services sector 15.2 %.

The mix of energy sources shifted between 1990 and 2013 in favour of fuels with lower carbon 
dioxide emissions. For example, the consumption of hard coal, lignite and mineral oil decreased 
while the proportion of renewable energies increased. This also reduced the greenhouse gas 
emissions directly caused by private households.

Compared to 1990, the total final energy consumption of households increased overall by 
around 9 %. Between 1990 and 2013, electricity consumption increased by roughly 
18 %. Temperature - for example, cold winters - has a high impact on the total final energy 
consumption for space heating, which accounts for over two-thirds of the energy consumed by 
private households.

 Total final energy consumption of households increases once again
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energy in households is needed mainly for 
space heating, the demand also depends 
not only on the size of the apartment, 
but on the energy-saving condition of the 
house and whether it is a single or a multi-
family home.

From 1990 to 2013, electricity 
consumption increased by 18.1 %. The 
power consumption for information and 
communication, for example, has risen 
sharply and is now about twice as high as 
the consumption for lighting.

This trend must reverse. The power 
saving initiative of the Federal Ministry 
for the Environment offers possibilities 
for action. In addition, electricity must be 
used more efficiently. The EU Ecodesign 
Directive aims to reverse the trend of 
growing power consumption and to 
increase the energy efficiency of energy-
using and energy-related products such as 
televisions, computers or refrigerators and 
freezers. Moreover, the share of renewable 
energies in the electricity supply must be 
increased.



PRIVATE HOUSEHOLDS AND CONSUMPTION Data on the Environment 2015

Energy consumption in private 
households for space heating

*Preliminary figures
Note: The conversion factor from watt-hour (Wh) to 
joule ( J) is 3,600, i.e. 1 TWh = 3.6 PJ or 1 PJ = 1/3.6 TWh	
			 

Final energy consumption in private households by energy source 
and application in 2012*

SPACE 
HEATING

HOT
 WATER

PROCESS 
HEAT

AIR 
CONDITIONING

PROCESS 
COOLING

PJ TWh PJ TWh PJ TWh PJ TWh PJ TWh

Oil 422.0 117.2 80.4 22.3 0 0 0 0 0 0

Gas 726.6 201.8 176.9 49.1 3.6 1 0 0 0 0

Electricity 31.6 8.8 68.6 19.1 141.1 39.2 0 0 105.1 29.2

District 
heating

154.3 42.9 18.5 5.1 0 0 0 0 0 0

Coal 51.0 14.2 1 0 0 0 0 0 0 0

Renewables 279.0 77.5 24.7 6.9 0 0 0 0 0 0

Total 1,664.5 462.4 370.4 102.9 144.7 40.2 0 0 105.1 29.2

MECHANICAL 
ENERGY

INFORMATION/ 
COMMUNICATION

LIGHTING TOTAL

PJ TWh PJ TWh PJ TWh PJ TWh

Oil 0 0 0 0 0 0 502.4 139.6

Gas 0 0 0 0 0 0 907.1 252.0

Electricity 12.3 3.4 88.8 24.7 45.9 12.8 493.4 137.1

District 
heating

0 0 0 0 0 0 172.8 48.0

Coal 0 0 0 0 0 0 52.3 14.5

Renewables 0 0 0 0 0 0 303.7 84.4

Total 12.3 3.4 88.8 24.7 45.9 12.8 2,431.7 675.5

Source: AGEB, Application balances for Germany's final energy sectors 
in 2011 and 2012, with 2008-2012 time series, as of 11/2013 
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Private households use more than two thirds of their energy 
consumption for heating 

Private households needed more than two thirds of their final energy consumption to heat 
rooms in 2012, for which they mainly used natural gas and oil. The third group was renewable 
energy, the fourth district heating, coal took fifth place and electricity was last. The use of fossil 
fuels to generate electricity, which is then used for heating is ecologically and economically 
questionable. In the transition of the energy system, with an increasing proportion of electricity 
coming from renewable sources, electricity and heat must be more strongly linked with other 
sources such as using heat pumps for space heating. With regenerative energy generation plants 
being currently curtailed due to bottle-necks in the electricity grids, the use of regenerative 
surpluses for heating is reasonable. The energy efficiency renovation of buildings in order to 
permanently reduce energy consumption for heating is especially important.

Private households needed about 69 % of 
their energy for heating in 2012. 15 % was 
used for hot water, 6 % for cooking, 4 % 
for cooling and refrigeration applications, 

4 % for information and communication 
technology, 2 % for lighting and less than 
1 % for other electric appliances.
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Energy efficiency renovation in all residential buildings could reduce 
space-heating demands by nearly 60 % (technical potential). The German 
Government supports this, among others, with the following programmes:

▸▸ The “Energy Efficiency Renovation” programme of the Reconstruction Loan 
Corporation (KfW) provides grants and low-interest loans as part of the Federal 
Government’s CO2 Building Renovation Programme for this purpose.

▸▸ The Federal Ministry of Economics (BMWi) promotes the conversion of heating 
systems to renewable energies such as solar thermal, biomass boilers and/or 
heat pumps with its Market Incentive Programme (MAP). The Federal Office of 
Economics and Export Control (BAFA) is the competent application and approval 
authority.

▸▸ The BMWi also grants subsidies for energy-saving advice to homeowners.

There are other ways to reduce energy 
demand for heating. When a landlord has 
implemented energy-saving measures, 
tenancy law allows him to be exempt 
from rent reduction claims by tenants to a 
limited extent. He also may distribute the 

costs of efficiency-increasing measures 
onto the rent. It is reasonable that “muni-
cipal heating mirrors” and an energy per-
formance certificate for existing buildings 
be distributed within the shortest possible 
period.
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% percent
°C degree Celsius
CHP combined heat and power
ct cent
db(A) decibel
EC European Community
EEG Renewable Energy Act
EQS Environmental Quality Standard
EU European Union
FSC Forest Stewardship Council
GDP gross domestic product
GHG greenhouse gas
ha hectare

HELCOM
Baltic Marine Environment Protection Commission (a.k.a. Helsinki 
Commission)

kg kilogram
kg/ha*a kilogram per hectare and year
km² square kilometre
kt kilotonne (metric)
kWh kilowatt-hour
m³ cubic metre
mg/l milligram per litre
µg microgram
µm micrometre
NEC Directive EU Directive on National Emission Ceilings
NMVOC non methane volatile organic compounds

OSPAR
Oslo Paris Commission for the Protection of the Marine Environment 
of the North-East Atlantic

p. a. per annum
PEFC Programme for the Endorsement of Forest Certification Schemes
PHEV plug-in-hybrid electric vehicle
PJ petajoule
pkm passenger-kilometre

Abbreviations
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ppm parts per million 
RMC Raw Material Consumption
RMI Raw Material Input
t tonne (metric)
t/a tonne per year
tkm tonne-kilometre
TWh terawatt-hour
WFD EU Water Framework Directive
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