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ABOUT

ABOUT

Every year since its debut release in 2007, Bioenergy Europe’s Statistical Report has provided an indepth overview of the bioenergy sector in the EU-28 Member States.

A bit of history

Our mission

Bioenergy Europe is the voice of European
bioenergy.

Bioenergy Europe facilitates the development of a
sustainable, strong, and competitive bioenergy sector
through:

BIOENERGY EUROPE

Bioenergy Europe’s Statistical Report has been
enriched each year with new figures and information,
collecting unique data on the developments of the
European bioenergy market from a growing number of
international contributors.

for heat and electricity, the number of biogas plants
in Europe, the consumption and trade of pellets, the
production capacity of biofuels and other key information
to help break down and clarify the complexity of a sector
in constant evolution.

It aims to develop a sustainable bioenergy market
based on fair business conditions. Founded in 1990,
Bioenergy Europe is a non-profit, Brussels-based
international organisation bringing together more
than 40 associations and 90 companies, as well as
academia and research institutes from across Europe.

Bioenergy Europe develops detailed reports that aid
industry leaders, decision makers, investors and all
bioenergy professionals to understand the situation of
bioenergy in Europe.

In 2017, the Report was rewarded by the European
Association Awards for being the 'best Provision of
Industry Information and Intelligence', a recognition
after a decade of collective work.

Our vision

•

Bioenergy Europe will be the leading player in ensuring
that sustainable bioenergy is a key pillar in delivering a
carbon neutral Europe.

•
•

With more than 150 graphs and figures, readers of
Bioenergy Europe´s Statistical Report can get accurate
and up-to-date information on the EU-28 energy
system such as the final energy consumption of biomass

•
•

•
•
•

2009

+ analysis on the
National Renewable
Energy Action Plan
+ (108 pages)

+ statistics on ENplus®
+ 2700 downloads
+ (124 pages)

2011

+ pellet chapter
+ (108 pages)

2013

+ socio-economic indicators
+ 2600 downloads

+ EPC European Wood Pellet
+ Overview + expert's view
+ 3000 downloads
+ 158 pages

2015

+ statistics on wood chip consumption
+ 200 page report on bioenergy support
scheme in Europe
+ key findings report
+ 3500 downloads

+ chapter on environmental impact
of bioenergy
+ projections on bioheat &
bioelectricity
+ awarded as 'the Best Provision
of Industry Information &
Intelligence'by the European
Association Award
+ 4000 downloads
+ 300 pages

2018
+ report available to the public,
free of charge
+ emphasis on providing
transparent data & sharing
knowledge to support private &
public initiatives
to promote bioenergy
+ 300 pages

+ updated information on
bioelectricity / bioheat market &
support schemes in all EU28
Member States
+ a seperate report on ENplus®

2017

89 pages

2012

2007

2010

First Statistical Report
published

2014

2016

Promotion towards European policymakers and
stakeholders for awareness, acceptance, and reputation
of bioenergy.
Promote the development of consistent, realistic,
and sustainable bioenergy scenarios in the heat,
electricity, and transport sectors.
Pro-active proposals to develop more favourable
European legislation.
Market intelligence to support decision making.
Services to members, including a support to
advocacy at national level.
Tools, including certification schemes, to sustain
market growth and credibility.
Industry collaboration throughout the entire supply
chain.
Promotion of efficient and innovative technologies
within the bioeconomy.

2020
+ Bioenergy Europe
publishes 7 focussed
reports published
throughout the year

2019

THE STATISTICAL REPORT

OUR

ACTIVITIES
Bioenergy Europe carries a wide range of activities
aimed at supporting its members on the latest EU and
national policy developments. Bioenergy Europe works
to voice their concerns to EU and other authorities,
including, advocacy activities in key policy areas as well
as the organisation of dedicated working groups.

Working Groups
Bioenergy Europe's working groups act as a platform
for members to discuss common issues and exchange
information on the state of play of bioenergy.
There are currently 7 active working groups:
•
•
•
•
•
•
•

Agrobiomass & Energy Crops;
Biopower & CHP;
Competitiveness;
Domestic Heating;
Sustainability;
Pellets;
Wood Chips.

Certification Schemes
Thanks to the experience and authority acquired over
the last 20 years, Bioenergy Europe has successfully
established three international certification schemes
to guarantee high quality standard for fuels, namely,
ENplus®, GoodChips® as well as the latest edition
in the certification for sustainable bioenergy: SURE.

A N ET WO R K O F
BIOENERGY EUROPE

I NTERNATIONAL B IOMASS
TORREFACTION C OUNCIL
A N ET WO R K O F
BIOENERGY EUROPE

have been created thanks to the dynamics of Bioenergy
Europe members. Today, these networks bring together
bioenergy experts and company representatives from
all over Europe and beyond.
The European Pellet Council (EPC), founded in 2010,
represents the interests of the European wood pellet
sector. Its members are national pellet associations or
related organisations from over 18 countries.
EPC is a platform for the pellet sector to discuss issues
relating to the transition from a niche product to a major
energy commodity. Issues include the standardisation
and certification of pellet quality, safety, security of supply,
education and training, and the quality of pellet-using
devices. EPC manages the ENplus® quality certification.
Launched in 2012, the International Biomass Torrefaction
Council (IBTC), aims to build the first platform for
companies that have common interests in the
development of torrefied Biomass markets. Currently,
the IBTC initiative is supported by more than 23
companies worldwide.

Networks
Bioenergy Europe is the umbrella organisation of both
the European Pellet Council (EPC) and the International
Biomass Torrefaction Council (IBTC). These networks

IBTC’s objective is to promote the use of torrefied biomass
as an energy carrier and to assist the development
of the torrefaction industry. In this respect, IBTC’s key
activities are to undertake studies or projects, and to
commonly voice its members’ concerns to third parties
to help to overcome barriers of market deployment.ent.

For further information on Bioenergy Europe's Networks & Certification Schemes
visit www.bioenergyeurope.org

OUR

MEMBERS*
As the common voice of the bioenergy sector, Bioenergy Europe, aims to develop
a sustainable bioenergy market based on fair business conditions and does so by
bringing together national associations and companies from all over Europe – thus
representing more than 4000 indirect members, including companies and research
centres.

Associations

Academia

*Members as of September 2020.

Companies

Move forward with a reliable
partner in the changing
energy markets

Resource efficiency, flexibility and clean solutions are the key for success
in changing energy markets. Based on our decades-long experience, we
have the know-how to deliver the best solutions based on biomass, waste
or on a mixture of different fuels.
Valmet’s proven automation solutions help you to optimize your energy
production and our network of service professionals is ready to recharge
your competitiveness both on-site and remotely.
Explore valmet.com/energy

1. Heat and renewable heat demand in Europe
Heating and cooling (H&C) (the major part being heating) represented nearly half of the final energy consumption in
the EU in 2018. Therefore, H&C should be one of the main targets in decarbonisation efforts. Countries, such as
Cyprus, Greece, Malta and Spain where heating & cooling accounted for less than 37% of the total final energy
consumption, are countries with warmer climate conditions. It should further be noted that the figures in table 1 do
not include the electricity used for H&C. Hence, in total the H&C represents almost 50% of the final energy consumed
in the EU.
Table 1 H&C Consumption and total final energy consumption in EU28 and its Member States in 2018* (ktoe)
Total final energy

EU27
EU28
Growth rate
(2017-2018
AT
BE
BG
CY
CZ
DE
DK
EE
EL
ES
FI
FR
HR
HU
IE
IT
LT
LU
LV
MT
NL
PL
PT
RO
SE
SI
SK
UK

% of the H&C sector in the

consumption

H&C energy
consumption

939.682
1.061.626

466.884
522.747

49,7%
49,2%

0,04%

-0,43%

-0,23%

26.036
33.111
9.750
1.581
24.180
200.872
14.070
2.889
15.169
82.020
25.074
139.829
6.682
17.865
11.219
114.422
5.446
3.737
4.025
515
44.933
69.983
16.201
23.445
31.777
4.940
9.912
121.944

13.383
18.680
4.052
501
14.103
109.162
7.644
1.561
5.019
30.165
14.466
61.173
3.253
10.298
4.785
55.499
2.597
1.103
2.459
78
26.586
37.763
6.252
13.642
14.736
1.861
6.062
55.862

51,4%
56,4%
41,6%
31,7%
58,3%
54,3%
54,3%
54,0%
33,1%
36,8%
57,7%
43,7%
48,7%
57,6%
42,7%
48,5%
47,7%
29,5%
61,1%
15,2%
59,2%
54,0%
38,6%
58,2%
46,4%
37,7%
61,2%
45,8%

final energy consumption

* Calculated in accordance to the methodology established in Directive 2009/28/EC and Regulation (EC) No 1099/2008. Total heat
includes all elements of ‘gross final consumption of energy’ for other purposes than electricity and transport.
Source: Eurostat, SHARES 2018
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Figure 1 Evolution of renewables in H&C sector* (ktoe, %)
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* Calculated in accordance to the methodology established in Directive 2009/28/EC and Regulation (EC) No 1099/2008.
Source: Eurostat, SHARES 2018

Deployment of renewables is much slower in the heat sector than the electricity sector. On average, the increase has
been 0,66 percentage point (pp) each year between 2004 and 2018 compared to 1,27 pp in the electricity sector. Even
though the relative increase is higher in the electricity sector, in absolute terms, the increase might be higher in the H&C
sector (depending on the year). In terms of energy in 2018, in absolute terms, the renewable heat production was more
significant (102.857 ktoe) than that of renewable electricity (90.285 ktoe). With the recast of the Renewable Energy
Directive, which sets the legislative framework for renewables for the period 2021-2030, an indicative target has been
set at an annual increase of 1,3 percentage points of renewables in the final heat consumption, with the possibility to
include a maximum of 40% waste heat. When deducting the share of waste heat, the renewable heating target decreases
to 0,78 percentage points – almost equal to the business as usual scenario.
Despite this low ambition agreed by the three EU institutions (European Commission, European Parliament, and
European Council), the attempt to address the heating and cooling sector is a step in the right direction.
However, to reach the EU’s long-term decarbonisation objectives, it is essential to accelerate the efforts within this sector.
Long-term strategies to decarbonize the building sector and investments in research and innovation (R&I) will be needed,
i.e. for high temperature requirements in the industrial sector or for biomass fuel diversification.
If we want to reach our long-term energy and climate objectives/climate neutrality by 2050, it is essential to act now and
put the H&C sector at the centre of EU’s decarbonisation strategy.
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Figure 2 Renewable energy share in the H&C sector in 2018 and 2030 Member States´ objectives (in %)
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2030 objective (NECPs)

Sources: SHARES 2018, NECPs

Although Member States have developed their National Energy and Climate Plans (NECPs), to reach the 2030 targets and
effectively move towards a 100% renewable heating and cooling, more ambition is needed in the presented plans..
Indeed, the current renewable H&C objectives proposed by Member States in their NECPs are rather ambitious for most
of the Member States and a minority of Member States are very close to fulfil their targets, while only two, Portugal and
Croatia, have already achieved them. With the data available, the average target for the RES share in H&C sector for 2030
is 40 % in comparison with the current share of 19,7%. The countries that forecast a higher share of renewable heat in
2030 are Sweden (72%), Lithuania (67%), Estonia (63%) and Finland (61%), all aiming to a higher than 60%. On the
contrary, in Belgium (11%) or in Slovakia (19%), the share or RES in H&C sector in 2030 will remain below 20%. Countries
where the contribution of RES in the H&C sector (in %) will present a significant increase are Lithuania (from 46% to 67%),
France (from 22% to 38%) and Italy (19%-34%). On the other hand, Portugal and Croatia foresee a lower share of RES in
the H&C sector in 2030 of what they currently have. Without making considerable efforts to increase the share of
renewable heat, Member States will fail to meet their climate commitments in the long term.
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Figure 3 Renewable energy consumption in the H&C sector in the EU28 Member States in 2018 (in ktoe)
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Source: SHARES 2018

In absolute numbers, the order of the EU28 Member States is rather different than in the case of the share of RES in the
H&C sector. Germany’s share of RES in the H&C sector reaches 14% and France’s 22%, however, they are the two biggest
energy consuming countries with 15Mtoe and 13 Mtoe, respectively. The share of biomass in RES for the H&C sector for
Germany and France, is 86,5% and 75,5%, respectively. While countries with high values of renewable heat consumption
are Italy (11Mtoe and 72,1%), Sweden (10Mtoe and 88,3%), Finland (8Mtoe and 94,2%), Poland (6Mtoe and 97,5%) and
Spain (5Mtoe and 80,1%).
Figure 4 Contribution of the different energy sources in heating and cooling in EU28 in 2018* (in %)
Other non renewables
1.5%

Bioheat
16.7%
Other renewables
3.0%

Solar
thermal
0.5%
Heat pumps
2.3%

Fossil fuels
78.9%

Fossil fuels

Other non renewables

Bioheat

Geothermal

Heat pumps

Geothermal
0.2%

Solar thermal

Note: Other non-renewables are mainly non-renewable waste.

*Article 5 of Directive 2009/28/EC establishes the guidelines for Member States on calculating renewable energy from heat pumps
from different heat pump technologies. Only renewable energy from heat pumps with a Seasonal Performance Factor (SPF) greater
than 2.5 should be considered towards the target.

Source: Eurostat, SHARES 2018, Bioenergy Europe’s calculation
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With a share of only 19.7 % of renewables in the heating sector, the vast majority of heat is still being produced by fossil
fuels. To fill this renewable heat gap, all renewable solutions must increase their capacity in the coming years. The EU
and Member States should now focus on this sector and put in place the right framework to increase overall RES
penetration and accelerate the deployment of new and efficient renewable heat solutions.
85 % of the renewable heat, used within the EU in 2018 was that of bioheat. With this vital share, bioenergy and especially
solid biomass is a key driver towards meeting the renewable energy targets in the heating sector. Heat pumps are the
second source of renewable heat and they showed the largest increase in time. In just ten years, their contribution to
renewable heat multiplied by a factor of 2,3.
Bioheat reached 87.396 ktoe in 2018 and the related greenhouse gas (GHG) savings were estimated to be around 274
MtCO2eq, representing more than the current annual emission of the Czech Republic, Hungary, and Austria together.
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Want to read the
full report?

Join us today!
Your advantages

Become a member of
Bioenergy Europe today!

Access EU decision-makers
Regular, on-demand policy updates
Early access to statistics
Advanced access to events
Access to a large network

#bepartofbioenergy

The German Wood Energy Association (Fachverband Holzenergie, FVH) was established as a specialist
department within the German Bioenergy Association (Bundesverband Bioenergie e.V., BBE) in order to give
the individual sectors of the wood energy market a common voice and to improve the perception of wood
energy as a whole. The FVH enables its members to actively participate in the shaping of new markets and to
engage in dialogue with political decision-makers on federal and state level. As a joint platform of companies
and associations, the FVH is the central contact point for questions concerning the energetic use of wood
Interested? Visit www.fachverband-holzenergie.de
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VALMET

EXPERT REVIEW
The global megatrends are driving us towards carbon
neutrality. This development can also be seen in
the European Bioenergy Statistics with the share
of renewable energy growing. Whilst bioenergy is
an important contributor to renewable electricity representing close to 20%, it clearly leads the way in
renewable heating and cooling with around an 85%
share.
In the district heating and industrial sector, the
share of bioenergy has slowly but surely increased
over the years. Similarly, the growth in the industrial
sector has been very positive, with a 3.1% increase
year over year and in district heating 1.1%. As
the share of fossil fuels are still in the majority in
both of these sectors, there is still plenty of room
for biomass to gain ground. Following the circular
economy principles, typically the biomass used in
energy production is residue or waste which cannot
be used as a raw material in any process and should
otherwise be landfilled.
The ambitious policies for phasing out coal and
carbon neutrality necessity investments into
sustainable and efficient technologies, means for
new capital investments, but will also mean the
rebuilding and retrofitting of existing boilers in order

to be able to burn biomass in them. In recent
years, the demand for biomass projects in heat
and process steam production has been growing
even faster than we have expected.
Increasing the use of biomass in heating and
cooling is very much in line with European Green
Deal targets. Biomass use not only provides clean,
affordable, and secure energy but also promotes
resource efficiency, provides local employment,
and fosters European innovation that can be
globally exported. This gives us a strong belief that
investments in the heating and cooling sector will
drive the future decarbonisation of Europe.
- Kai Janhunen
Vice President, Energy Business, Valmet
Vice President, Energy Technologies Europe

www.valmet.com

Figure 7 Final energy consumption of bioheat in the different sectors in EU28 in 2018 (in ktoe, %)
Commercial and Public
Services
4,006
5%

Other sectors
2,814
3%

Derived heat
14,807
17%

Residential
42,581
49%

Industry
23,187
26%

Note: Other sectors include agriculture, fishing and not elsewhere specified
Source: Eurostat

In the EU, half of the heat produced from biomass is consumed by that of the residential sector (42.581 ktoe). This
means only the biomass that is directly used for the production of heat within households, excluding heat supplied

through district heating. In 2018, 23.187 ktoe of biomass was consumed as heat in industry and 14.807 ktoe as
derived heat (mostly being district heating). This significant share of bioheat consumed by the residential and service
sector (schools, hospitals, hotels) shows that there is a great number of small and medium installations producing
bioheat in Europe.
Figure 8 Evolution of the final consumption of bioheat by sector in EU28 (in ktoe)
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0
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Note: Other sectors includes agriculture, fishing and not elsewhere specified
Source: Eurostat

The consumption of bioheat is steadily growing in all sectors, on average by 3% annually since 2000. The biggest
growth can be observed in the industrial and derived heat segment. The fluctuation in the residential sector can be
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2. The residential sector
In 2018, the residential sector (excluding electricity consumption), represented 18,4% of the final energy consumption in
the EU (24,9% considering the electricity used for H&C and 26,7% considering all electricity used in the residential sector),
and only 23,4% of the household energy consumption (excluding electricity) comes from renewables, mainly bioenergy
(85,3%). There is still a significant amount of the final energy consumption for H&C in the residential sector, around
160.000 ktoe, from non-renewable sources (mainly gas which is also part of the non-renewable part of the electricity).
Therefore, there is plenty of space to be covered from renewable sources to decarbonise the residential sector and deliver
on climate targets.
Individual biomass heating systems can be an important part of the solution, offering cheap and renewable solutions,
especially in rural and remote areas. Long-term strategies to decarbonise the building sector are needed, to not only to
foster a switch from fossil to renewable solutions, but to also to promote the replacement of old biomass appliances.
Modern appliances use less fuel in exchange for the same heat production as their older counterparts. In addition,
modern and efficient appliances can have a positive impact on air quality; if combined with the use of high-quality
certified fuel, GHG emissions can be drastically reduced.
Bioenergy in the EU28 used in the residential sector in 2018 was in 99,2% based on solid biomass, the remaining was
mainly biogas (renewable municipal waste and liquid biofuels together accounted for 0,7%).
Figure 10 Shares of energy used for heating and cooling in the residential sector by Member States in 2018 (in %)
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Note: Ambient heat is the energy in form of heat captured by heat pumps, the electricity used to fuel the heat pumps is included
under “Electricity (for H&C)”.
Source: Eurostat

In 2018, cooling in the European residential sector was produced only with electricity and it represented around 4,9%
of the electricity used for H&C, thus accounting for 0,4% of the total residential H&C energy consumption. It is
important to remember that for the electricity in the final energy consumption, a primary energy source (most likely
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non-renewable) was required to produce it. Thus, it represents a greater amount of energy than the amount finally
presented (e.g. Table 5).
Space heating represented the largest part (80,6%) of the residential H&C consumption in EU28 in 2018 (equivalent
to 63,7% of total residential energy consumption) followed by water heating that accounted for 19,0% (15,0% when
considering total residential energy consumption).
Despite the important share of bioheat used in the residential sector, this sector is still dominated by fossil fuels
producing more than 76,4% of the heat for households in the EU28 in 2018. Additionally, to the promotion of bioheat
for decarbonising the sector, it is also important to replace the existing stock of old and inefficient biomass
installations with highly efficient nearly-zero emission modern biomass installations. This will not only increase the
resource efficiency but also improve air quality. For example, the number of fine particles emitted by an old open fire
is equivalent to the emissions of approximately 278 modern appliances such as pellet stoves (Cf. our factsheet
‘Slashing emissions from Residential Wood Heating’). Therefore, to accelerate the deployment of modern biomass
heating installations, increasing awareness at the local level and establishing financial support schemes for renewable
energy sources is essential.
Additionally, the biomass is either directly used in the residential sector for heating or indirectly as part of the derived
heat delivered to households. In the EU, biomass in the residential sector (directly used at the housing scale) accounted
for 18,5% of the energy consumption for H&C in 2018. In addition, one quarter (Cf. Section 4) of the 9,3% of derived
heat, gives a total of 20,8% of biomass used for heat in the residential sector.
By adding up the direct and the indirect (the share of derived heat from biomass) contribution of biomass in the
residential sector, the countries Slovenia, Latvia, Croatia and Estonia account more than 50% of the energy used for
residential space and water heating.
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3. The industrial sector
Industry in 2018 represented 21% of the final energy consumption in the EU28, excluding electricity consumption.
Only 13% of industrial energy consumption was from renewables, almost entirely bioenergy (99%). Meaning that there
is around 150.000 ktoe from non-renewable sources to be replaced (plus the non-renewable part of the electricity
used). Therefore, it is substantial to put effort to decarbonise the European industry and hence to promote bioenergy
as it shows to be one of the best solutions for this sector.
Figure 11 Division by fuel of the final energy consumption in industry in EU28 in 2018 (in %)
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Figure 10 and Table 6 are not just focusing on heat but on the total energy consumption within industries in 2018.
However, H&C production is the major part of the final energy consumption. Indeed, in 2015 in EU28, according to

Heat RoadMap, around 80% of the final energy consumption in industry was dedicated to H&C (mainly heat for process
– 81% of H&C consumption). Figure 10 and Table 6 illustrate the significant share of fossil fuels compared with
renewables in all countries, with that of Latvia, Finland, and Sweden as exceptions. Bioenergy is clearly the main

renewable energy source used in industries in 2018, even when considering the renewable electricity with the EU
average share – 30,5% (Cf. our bioelectricity report). Bioenergy (including bioelectricity with the EU average share –
5,8%) accounted for 10% of the final energy consumption in industry in 2018 in the EU28 while the second renewable
energy source is electricity from wind, which reached 4%. Biomass is key to decarbonise the industry due to its
technical characteristics, its competitiveness and reliability.
The biomass used for energy consumed in the industry sector is mainly based on solid biomass (92,4%), followed by
renewable municipal waste (3,7%) and biogas 2,6%, liquid biofuels account for 0,3%.
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4. The derived heat
Derived heat is the heat that is distributed to the final consumer through a grid (in other words, district heating). It can
be produced from Combined Heat and Power (CHP) or heat only plants. The heat that is then auto-produced and
therefore directly auto-consumed is not included in derived heat but is instead included in the relevant final
consumption sector. The derived heat is mainly used for the residential sector (21.520 ktoe), followed by the industrial

sector (15.740 ktoe) and the commercial and services sector (9.893 ktoe). The rest is distributed among the other
sectors, partly for the internal use for the heat production as well as distribution losses.
Figure 16 Evolution of derived heat production by fuel in EU28 (ktoe)
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Source: Eurostat

Most of the district heating plants still rely on fossil fuels. In the last few decades, the use of solid fossil fuels as well
as oil and petroleum products has decreased, while for natural gas the usage has remained quite stable. In 2018,
renewables represented 27% of the energy used for derived heat production and 96% of these renewables were
bioenergy. The share of renewables is increasing, mainly biomass for derived heat – it has multiplied by more than 3
since 2000.
This trend has the potential to change in the future. The recast of the Renewable Energy Directive incentivises the use
of efficient and renewable district heating solutions as it gives consumers the right to disconnect from inefficient

district heating solutions to enable the production of their own renewable heat. This provision not only incentivises
individual consumers to produce their own renewable heat, but also pushes the district heating plant providers to
switch to renewable fuels to prevent consumers from disconnecting.
In order to foster the transition from fossil fuels to biomass, the ‘polluter pays principle’ should either be strengthened
or introduced within the heat sector so that heat from fossil fuel production is gradually phased out.
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5. Annexes
Table 10 Country Codes
EU28

European Union - 28 countries (2013-2020)

EU27

European Union - 27 countries (from 2020)

AT

Austria

BE

Belgium

BG

Bulgaria

CY

Cyprus

CZ

Czech Republic

DE

Germany

DK

Denmark

EE

Estonia

EL

Greece

ES

Spain

FI

Finland

FR

France

HR

Croatia

HU

Hungary

IE

Ireland

IT

Italy

LT

Lithuania

LU

Luxembourg

LV

Latvia

MT

Malta

NL

Netherlands

PL

Poland

PT

Portugal

RO

Romania

SE

Sweden

SI

Slovenia

SK

Slovak Republic

UK

United Kingdom
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Table 11 Symbols and Abbreviations
Symbol

Meaning

,

Decimal separator

.

Thousand

n.a.

Data not available

Table 12 Decimal Prefixes
101

Deca (da)

10-1

Deci (d)

10²

Hecto (h)

10-2

Centi (c)

10³

Kilo (k)

10

Milli (m)

106

Mega (M)

10-6

Micro (μ)

109

Giga (G)

10-9

Nano (n)

10

12

Tera (T)

10

Pico (p)

1015

Peta (P)

10-15

Femto (f)

1018

Exa (E)

10-18

Atto (a)

-3

-12

Table 13 General Conversion Factor for Energy
to

1 MJ

1kWh

1 kg oe

Mcal

1 MJ

1

0,278

0,024

0,239

1 kWh

3,6

1

0,086

0,86

1 kg oe

41,868

11,63

1

10

1 Mcal

4,187

1,163

0,1

1

from
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