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Supply risks for oil, gas and hard coal 
1978 to 2007 according to RWI
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Challenges facing European and German energy policy

Perspectives for energy supply to 2020 –  
energy security under threat 
There is no doubt that energy secu-
rity depends on more than merely 
reducing the risks to primary-
energy supplies. Germany also 
suffers from serious deficiencies in 
energy generation, processing and 
distribution capacity. What is more, 
the power supply companies are 
being deterred from new invest-
ment projects because of climate 
and environment policy-related 
planning uncertainty in conjunction 
with the comprehensive deregula-
tion of the energy markets and 
the overall economic instability 
that has recently taken hold. The 
German Energy Agency (dena) has 
repeatedly warned of an electric-
ity shortfall in Germany: according 
to existing plans drawn up by the 
German electricity industry for the 
construction and replacement of 
‘conventional’ power station capac-
ity in response to the proposed 

nuclear phase-out and the exten-
sion of renewables usage we will 
have a 12,000 megawatt deficit 
in generating capacity by the year 
2020. This represents about 15% of 
the projected electricity demand, 
which means that we could well 
experience interruptions to supply 
at peak-load times.

Admittedly, integration into the 
European single market for electric-
ity will help alleviate the peak-load 
problem somewhat. However 
this will not resolve the capacity 
shortfall. Studies carried out by the 
European electricity grid operators 
(UCPTE) show that given the in-
crease in electricity demand we are 
more likely to experience capacity 
shortages than capacity surpluses 
on a Europe-wide basis. And if the 

The RWI comments as follows on 
the long-term prospects facing the 
international coal markets: nearly 
three quarters of the planet’s coal 
reserves are located in just four 
countries – namely the four great 
world powers of the USA, China, 
Russia and India. This could well 
add a new dimension to the politi-
cal risks existing in this area in the 
long term. However, the country-
specific risk for coal imports is not 
just restricted to the huge influence 
that Russia and the other afore-
mentioned powers will have on 
supply availability in the long term.

In another study into ‘Germany’s 
energy supply risk yesterday, today 
and tomorrow’ the RWI has used 
the RWI indicator to quantify the 
supply risk for Germany’s energy 
mix over a comparative period from 
1980 to 2007 and has even sup-
plemented this with a projection 
for the year 2020 (see: Zeitschrift 
für Energiewirtschaft 1/2009, pp. 
42 - 48). This shows that the supply 
risk has not only risen significantly 
in recent years but has in fact more 
than doubled since 1990. And there 
is a very real threat of a further 
dramatic increase in the not too 
distant future.

This assessment of a growing 
threat to Germany’s primary-energy 
supplies, which is supported by sci-
entific and quantitative methods, is 
also confirmed by the latest broad-
based survey that the prestigious 
EEFA Institute has conducted into 
the vulnerability of energy supplies 
to the German economy.
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national and transboundary trans-
mission networks are not developed 
and extended quickly enough short-
ages in supplies to consumers could 
arise even when there is sufficient 
production capacity. This applies 
equally well to other parts of the 
energy infrastructure. The need for 
major action in the energy supply 
sector has now been confirmed 
by the Energy Transmission Line 
Extension Law and other Govern-
ment measures.

Nevertheless, the shortfall in 
electricity generating capacity 
that dena has predicted remains a 
distinct threat. One of the biggest 
problems is the shortage of new-
build coal-fired capacity, which 
can be attributed to the additional 
expense and planning uncertainty 

created by environmental policies 
and also to local and national oppo-
sition – which has been extremely 
strong in some cases – to projects 
of this kind. We are now seeing a 
growing number of coal-fired power 
station projects being delayed, 
put on hold or even abandoned 
completely – stretching from Berlin 
to Kiel, to Herne in the Ruhr and 
down to Ensdorf in Saarland. This 
opposition has been directed of 
all things at new coal-fired plant, 
which are now much more efficient 
and environmentally sustainable. 
Work on the ultramodern coal-fired 
Datteln power station, for example, 
which was well advanced, was 
subsequently halted by the Higher 
Administrative Court in Münster.

We now need to look very closely 
at why the Court was able to 

object to the scheme under the 
planning approval process. While 
this case should not be taken as 
heralding the end of new coal-fired 
projects, it would seem – in spite 
of everything – that there is now 
increasingly less planning security 
for major investment projects in 
Germany.

The climate issue is a global 
problem that will never be solved 
by national action alone. Germany’s 
coal-fired power stations – which 
are among the most environment-
friendly in the world – produce 
about 1% of global CO2 emissions. 
However, the problems for security 
of energy supply – which stem from 
the lack of sufficient coal-fired 
generating capacity – will hit the 
German economy full on. The op-
portunities offered by modern coal 
combustion technologies, and the 
impact of the environmental meas-
ures already put in place, seem to 
go largely unnoticed. The European 
emissions trading system automati-
cally imposes full compliance with 
environmental targets in those 
sectors that are coal’s main market. 
New power stations would find it 
hard to defy these provisions. The 
aforementioned BMU roadmap has 
established that if coal is to have a 
40% share of the German electric-
ity production market in 2020 this 
will have to be reconciled with 
ambitious environmental objectives 
just as much as with the withdraw-
al from nuclear power.

Increased capital costs have now 
led to a further decline in planned 
investment throughout the Euro-
pean power station sector. In early 

Power plant 
Datteln
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2009 the consultancy firm A. T. 
Kearney published a study present-
ing the projected downturn in in-
vestment levels to 2020. The result 
was an estimated capacity deficit 
of 20 - 25%. The building pro-
gramme for new coal-fired power 
stations, which in any case has now 
been revised, is less affected by 
this than the planned extension of 
power generation capacity based 
on renewable energies, especially 
the proposed building of large new 
offshore wind power generators. 
The study therefore posed the 
question ‘Will the financial crisis be 
followed by an energy crisis?’

But the threat to the security of 
Germany’s primary-energy supplies 
still remains all the same. Accord-
ing to many of the predictions and 
most of the experts – and in spite 
of the temporary downturn caused 
by the global economic crisis – the 
trend reversal that set in a few 
years ago on the international 
energy and raw-materials markets 
is likely to continue. And this is also 
borne out by appraisals that are 
made in this year’s Annual Report.

Energy resources will gradually 
become scarcer and more expen-
sive as the twenty-first century 
progresses. There have been a 
plenty of warnings of a forthcom-
ing oil crisis. And there is now also 
talk of an impending gas shortage 
and the threat of an international 
gas cartel. When it comes to coal 
the problem is not so much an issue 
of quantity – global reserves and 
Germany’s too will last for well 
over a hundred years – but their 

regional availability, which has 
become a critical factor. The next 
economic upturn will bring with it 
renewed growth, with demand on 
the world coal markets tending to 
shift further towards Asia. Under 
these circumstances the BGR (Fed-
eral Institute for Geosciences and 
Natural Resources) has expressed 
real concerns for the EU situation 
in its report ‘Energy resources 
2009’: ‘Against the background of 
a further reduction in coal output in 
Europe and the resulting increased 
reliance on imports any shortage of 
supply would hit the European zone 
particularly hard.’ These economic 
risks as they affect the interna-
tional energy markets would then 
be joined by various geopolitical 
risks, which are discussed in some 
detail in the guest contribution to 
this year’s Annual Report.

What then can the policy makers 
do to reduce the growing threat to 
supplies on the international energy 
and raw-materials markets? The 
conventional response is usually 
diversification – in other words 
systematically spreading the source 
of supply. However, diversifica-
tion strategies always come up 
against the limits that are imposed 
by the concentration of deposits 
and market supply. This usually 
conflicts with the principles of cost 
effectiveness, for otherwise the 
price and cost signals of the market 
would of themselves ensure an 
adequate degree of diversification. 
Similar conflicts of interest can 
exist with respect to environmen-
tal targets. And finally, a market 
economy-oriented energy policy at 
national or at supranational level 

can do no more than create an 
extended framework for the efforts 
and endeavours of the businesses 
involved. Cross-border power 
line schemes for instance, which 
would come under the category of 
supranational projects, would pose 
additional coordination problems. 
There would be no guarantee that 
the undertakings in question would 
make use of the new system; they 
might well decide to set other 
priorities for individual economic 
reasons or may even be faced with 
conflicting strategies from other 
countries. 

Another common response to the 
challenges of security of supply is 
the forced introduction of en-
ergy efficiency and energy saving 
measures. This is also compatible 
with the other central energy policy 
objectives of competitiveness and 
environmental sustainability. There 
is no doubt that this approach is 
fully justified. Energy efficiency is 
quite possibly the ‘sleeping giant’ 
of energy policy, though its real 
potential lies not so much in energy 
production but rather in energy 
utilisation – and this applies less 
to the energy supply industry and 
more to the construction and trans-
port sectors and to some branches 
of the manufacturing industry too. 
The question that has to be asked 
of course is to what extent and at 
what pace can energy efficiency be 
driven forwards without causing a 
loss of prosperity in other areas. 
The reason for this is that the best 
conditions from an (energy) techni-
cal point of view are still a long 
way from being the best conditions 
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in economic terms. It would there-
fore be more than irresponsible to 
assume that energy conservation is 
the equivalent of having a reliable 
energy source or to argue on the 
basis of energy saving measures 
that will be imposed years from 
now that we can dispense with the 
sources of supply currently avail-
able to us.

The prospects for primary-energy 
supplies in 2020, for example, will 
pose huge challenges for German 
energy policy.

If the withdrawal from nuclear 
power is completed according to 
plan, as proposed by the current 
Atomic Energy Act, the last Ger-
man nuclear plant is scheduled for 
closure in 2022. Of the 17 nuclear 
power stations still operating in 
Germany today only three will still 
be in service in 2020. The nuclear 
industry will by then only be supply-
ing about 8% of Germany’s electric-
ity output, which means that at 

best nuclear power will account for 
just 3% of national primary-energy 
consumption. This small contribu-
tion will fall away to zero in the 
years thereafter.

Owing to the depletion of our 
known indigenous reserves Ger-
many will no longer be producing its 
own oil and gas by 2019/2020. The 
gradual exhaustion of production 
sources in the North Sea will also 
reduce oil and gas output in the rest 
of the EU to a very low level. After 
2020 we shall be 100% depend-
ent on imported oil and gas, which 
will soon be supplied completely 
from countries outside the EU. This 
will be unavoidable because of the 
paucity of indigenous sources.

In the case of indigenous coal, of 
which Germany still has substantial 
deposits, future availability will 
depend not on any limitations to the 
resources but on economic develop-
ments and political decisions. If the 
Coal Industry Financing Act – which 

proposes to terminate subsidised 
coal mining in Germany at the end 
of 2018 – is implemented without 
revision the German coal industry 
will no longer be able to contribute 
to the nation’s energy supply after 
2020, as all the remaining collieries 
will have been closed. Access to 
indigenous coal deposits will then 
be lost and the German coal market 
would henceforth be completely 
dependent on imported fuel. Our in-
digenous coal ‘reserves’ are already 
being referred-to in minimised 
terms, in accordance with Govern-
ment presets, even though the huge 
deposits still available have not 
physically disappeared.

The future of the domestic lignite 
industry is also very much depend-
ent on political parameters. Of all 
the energy sources this is the one 
that is most in the firing line of 
environmental policy. The success-
ful implementation of CCS technol-
ogy will therefore be crucial for the 
development of an environmentally 
sustainable lignite-based generat-
ing sector after 2020. 

Renewables, backed up as they 
are by massive political support, 
will continue to make a growing 
contribution to security of energy 
supply and in doing so will eventu-
ally break through the profitability 
threshold, though for the most part 
they are still a long way from this. 
In the long term, that is to say by 
the mid-point of the century, the 
German Government even expects 
about 50% of our energy require-
ments to be met from renewable 

Domestic coal: 
Auguste Victoria 
mine, shaft 8
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Challenges facing European and German energy policy

sources. Germany’s stated energy 
policy objective is that renewables 
should provide at least 30% of total 
gross electricity consumption by 
2020, and that this should then be 
increased year on year. Renewables 
will by then have a 14% share of 
the heat supply market, while the 
contribution from biofuels will have 
increased to 12%. The BMU’s 2008 
Lead Study into the development of 
renewable energies indicates that 
by 2020 renewables will make up 
about 16% of total primary-energy 
consumption – still lagging behind 
coal (19%) and far behind both 
natural gas (27%) and mineral oil 
(35%).

It is mainly environmental policy 
making that is driving the develop-
ment of renewable energies. Here 
the Government’s development 
targets do not actually fit in with 
the economic principles of the 

established CO2 emissions trading 
system and the fiscal measures as-
sociated with environmental policy. 
This is because in principle they do 
not specify the type of energy mix 
to be used in meeting the environ-
mental targets. The extended use 
of renewables as a replacement 
for coal and nuclear energy in the 
electricity production sector seems 
to be much less convincing from an 
energy and raw-materials policy 
point of view. Yet this is the very 
area in which renewables’ devel-
opment has being most actively 
pursued to date.

The heat and transport sectors, 
which rely on finite reserves of 
oil and gas that will have to be 
replaced within the next few dec-
ades, would appear to be far more 
important areas to focus on. Look-
ing ahead to 2020 it is also foresee-
able that even if renewables are 
developed so as to provide 30% 

of our electricity output this could 
not, from a purely mathematical 
point of view, completely replace 
the dwindling contribution made 
by nuclear power and indigenous 
coal. Additional energy imports will 
therefore be required.

Renewables certainly do not con-
tribute towards increased security 
of energy supply if they supplant 
indigenous or other quasi-indige-
nous energy sources. Besides, their 
availability will continue to be sub-
ject to natural disruptions as long 
as no adequate storage technology 
can be developed and deployed. It 
is still too early to say whether or 
not this will change after 2020.

Neither should the development 
targets for renewable energies be 
regarded as confirmed, for there 
are still quite a number of major 
obstacles to be overcome. For one 
thing this sector still faces huge 
economic hurdles in the form of the 
differential and/or additional costs 
that will have to be offset through 
state or government-imposed 
subsidies. The BMU Lead Study 
indicates that by 2020 the heat 
market will be the only sector in 
which renewables can move into 
profitability. All the other areas 
will continue to rely on subsidies. 
According to the Lead Study the 
electricity production industry will 
still see differential costs of around 
€ 3 bn in 2020. The study also pre-
dicts that by 2020 the cumulative 
development costs for the renewa-
bles sector will total some € 80 
bn. One basic reason for the high 
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additional costs that still have to be 
paid for renewables-based energy 
is that the production systems have 
a larger raw-materials requirement 
per unit of energy than conven-
tional energy generating instal-
lations. Renewables also present 
certain drawbacks when it comes 
to conserving non-energy resourc-
es, all the advantages of climate 
protection and other environmental 
targets notwithstanding: they 
consume large quantities of metal-
lic resources – such as iron and 
copper ores, bauxite and special 
metal ores like gallium – as well 
as rare earths and silicon, which is 
extracted from silica sands. They 
are therefore not a cure-all solution 
from a sustainability viewpoint. 
The same can be said about the 
large amount of space taken up 
by renewables-based generating 
plant. This not only stands in direct 
conflict with the principles of na-
ture and landscape conservation, as 
demonstrated by many wind-power 
and hydro-electric projects, but 
also frequently creates competition 
for land use with agriculture and 
other land development schemes 
– which is in fact always the case 
when setting up bioenergy projects. 
Neither should we forget the in-
creased emission of the greenhouse 
gas nitrous oxide, which is released 
when applying fertilisers. 

Some of the research findings 
published in early 2009 by the Euro-
pean research project NEEDS (New 
Energy Externalities Development 
for Sustainability) do not therefore 
come as much of a surprise when 
viewed objectively. The NEEDS 

project, which includes a sustain-
ability-oriented examination of all 
relevant externalities in the area 
of energy production, gives a quite 
diverse picture of the sustainable 
environmental impact – even for 
renewables. There are for example 
only a few renewable energy tech-
nologies that clearly outperform 
coal in this respect – particularly 
given the future introduction of 
the CCS process. One of these is 
wave and tidal power, a system 
that of course can only be used in 
coastal areas. Other renewable 
technologies, such as biomass and 
photovoltaics, present no general 
sustainability advantages whatso-
ever over coal. The energy debate 
should not therefore be so one-
sided in its approach, even when 
it comes to environmental protec-
tion and sustainability. And in this 
respect one of the most important 
tasks for the future will be to help 
CCS technology gain wider public 
acceptance.

Germany’s energy security will 
therefore be increasingly threat-
ened in the years ahead – even by 
the expansion of the renewables 
sector. A study entitled ‘Security 
of energy supply’ (by J. Eekhoff et 
al.) , which was carried out by the 
Institute for Economic Policy at 
Cologne University in October 2008, 
comes to the sobering conclusion 
that if Germany is to improve its 
security of supply by reducing its 
dependence on politically unsta-
ble third countries, even allowing 
for all the efforts being made to 
promote renewables and their 
long-term contribution to energy 
supply, there are in effect only two 

logical starting points: for one thing 
we need to extend the operating 
life of our nuclear power stations, 
which will at the same time benefit 
climate protection efforts, though 
admittedly this does present other 
serious environmental problems. 
Here it will be necessary, according 
to the study, ‘to weigh security of 
supply against the dangers posed 
by using nuclear power’. And 
for another ‘the second relevant 
quantitative step that can be taken 
towards security of supply would 
be to increase coal utilisation. If 
security of energy supply is to be 
improved by promoting indigenous 
energy production then this must 
evidently benefit the coal industry’. 
As indigenous lignite has only lim-
ited potential this plea for greater 
use to be made of home-produced 
fuel can only apply to German-
mined coal.

What is more, in adopting a 
strategy whereby imported gas 
destined for the electricity market 
is partly replaced by indigenous 
coal the Cologne economists point 
out that there is more to be gained 
than just increasing our security of 
energy supply. They also highlight 
the fact that such a strategy would 
be completely ‘carbon neutral’ if 
the gas in question were to be used 
in the source country itself, such as 
Russia for example, as a replace-
ment for coal (which is now being 
burnt in power stations whose envi-
ronmental standards are lower then 
in Germany). Energy policy is very 
much about taking the overall view, 
which means having an overall 
concept.



Photographs:  
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   Global electricity generation

		  coal and	 nuclear			   hydro and	
		  lignite	 energy	 oil	 gas	 others	 total

    year	 TWh

	 1970	   2,075	     80	 1,625	 –	 1,175	   4,955
	 1980	   3,163	   714	 1,661	   976	 1,802	   8,316
	 1990	   4,286	 1,989	 1,216	 1,632	 2,212	 11,335
	 2000	   5,759	 2,407	 1,402	 2,664	 2,968	 15,200
	 2005	   7,040	 2,640	 1,240	 3,750	 3,550	 18,220
	 2006	   7,370	 2,670	 1,280	 3,950	 3,650	 18,920
	 2007	   7,950	 2,580	 1,120	 4,290	 3,955	 19,895 
	 2008	   8,160	 2,620	   950	 4,380	 4,090	 20,200

	 2010	   8,668	 2,761	   926	 4,157	 4,043	 20,555
	 2020	 10,401	 3,385	   901	 5,678	 5,638	 26,003
	 2030	 13,579	 3,844	   866	 6,769	 6,696	 31,754

Source of forecasts: US Department of Energy (DOE), 2009

   World reserves and consumption of coal, lignite, mineral oil and 
   natural gas in 2009
	 reserves	 consumption
	
	 energy sources	 Bn t ce	 shares in %	 Bn t ce	 shares in %

	 coal and lignite	   710	   60	   4.7	   33
	 mineral oil*	   262	   22	   5.6	   39
	 natural gas	   212	   18	   3.9	   28

	 total	 1,184	 100	 14.2	 100

recoverable reserves, * oil sands included
Sources: BGR, 2009 / Oil and Gas Journal, 2008

   World reserves of coal, lignite, mineral oil and natural gas

		  coal and	 mineral oil	 natural gas	 total
		  lignite
	
   regions	 Bn t ce

	 EU-27	   52.2	     1.2	     2.6	     56.0
	 Eurasia*	 139.4	   21.0	   69.2	   229.6
	 Africa	   26.8	   22.4	   17.5	     66.7
	 Middle East	     0.4	 145.2	   88.2	   233.8
	 North America	 206.4	   40.6	   10.7	   257.7
	 Central and South America	     9.2	   25.0	     9.7	     43.9
	 China	 151.9	     3.1	     2.7	   157.7
	 Far East	   75.3	     3.2	   10.8	     89.3
	 Australia	   48.4	     0.3	     1.0	     49.7

	 World	 710.0	 262.0	 212.4	 1,184.4
		  59.9%	 22.2%	 17.9%	 100.0%

recoverable reserves, * former SU and rest of Europe
Sources: BGR, 2009 / Oil and Gas Journal, 2008

   World reserves and production of coal in 2008

		  reserves	 production
	 regions	 Bn t ce	 Mt ce

	 EU-27	   34	   149
	 Eurasia	 102	   498
	 Africa	   27	   235
	 North America	 195	 1,106
	 Central and South America	     7	     79
	 China	 148	 2,716
	 Far East	   70	   733
	 Australia	   33	   334

	 World	 617	 5,850

		 Sources: BGR, 2009 / VDKI 2009

   World primary energy consumption

	 non-renewable 	 renewable
	 energies	 energies
								      
		  nuclear	 coal and	 mineral	 natural		  other	
		  energy	 lignite	 oil	 gas	 hydro	 fuels	 total

   year	 Mt ce

	 1970	     28	 2,277	 3,262	 1,326	 146	   827	   7,866
	 1980	   247	 2,724	 4,320	 1,853	 206	 1,066	 10,416
	 1990	   738	 3,205	 4,477	 2,525	 271	 1,420	 12,636
	 2000	   955	 3,123	 5,005	 3,091	 329	 1,535	 14,038
	 2005	 1,031	 4,191	 5,488	 3,522	 379	 1,960	 16,571
	 2006	 1,047	 4,418	 5,575	 3,682	 387	 2,030	 17,139
	 2007	 1,024	 4,544	 5,653	 3,772	 375	 2,120	 17,493 
	 2008	 1,020	 4,724	 5,619	 3,898	 380	 2,150	 17,791
	 2020	 1,204	 6,255	 6,784	 4,476	 505	 2,402	 21,626
	 2030	 1,288	 7,018	 7,306	 5,248	 592	 2,878	 24,330

nuclear energy and renewables evaluated by efficiency method 
Source of forecasts: International Energy Agency, 2008

   Global CO2 Emissions
		  1990	 2000	 2005	 2008	 growth 
	 regions /	 (base year)				    1990 - 2008
	 countries	 CO2 Emissions in Mt	 %

	 Annex I Countries	 14,930.1	 14,338.2	 14,858.3	 14,788.6	 -     0.9

	 EU-27	   4,404.2	 4,112.0	 4,238.4	 4,149.6	 -     5.8 
	  thereof EU-15*	 3,364.9	 3,359.7	 3,465.7	 3,348.5	 -     0.5
	  thereof Germany	 1,215.2	 1,008.2	   968.9	   944.6	 -   22.3
	 Australia*	   277.8	   349.8	   382.7	   378.2	 +   36.1 
	 Canada*	   455.8	   559.9	   569.1	 569.9	 +   30.9
	 USA*	 5,068.6	 5,964.4	 6,081.9	 5,909.3	 +   16.6
	 Russia*	 2,499.1	 1,471.1	 1,525.7	 1,610.9	 -   35.5
	 Ukraine*	 715.6	 289.1	 320.7	 332.8	 -   53.5 
	 Japan*	 1,143.2	 1,226.6	 1,267.3	 1,301.1	 +   13.8 
	 Korea	 229.2	 431.3	 468.9	 511.6	 + 123.1 
	 India	 589.3	 976.5	 1,160.7	 1,449.6	 + 146.0 
	 China	 2,244.0	 3,077.6	 5,100.5	 6,496.2	 + 189.5
	 rest of Far East	 685.3	 1,143.5	 1,437.0	 1,552.1	 + 126.5 
	 Middle East	 587.9	 971.5	 1,227.2	 1,428.5	 + 143.0
	 Africa	 549.3	 694.4	 831.8	 925.4	 +   68.5
	 Latin America	 603.1	 859.8	 931.9	 1,068.9	 +   77.1
	 Other States	 1,958.1	 1,992.4	 2,262.3	 2,467.8	 +   26.0

	 World	 22,010.5	 24,119.9	 27,826.1	 30,178.0	 +   37.1

		 *	 Annex I Countries according to United Nations Framework Convention on Climate 	
			  Change (see also http://unfcc.int) / Source: Ziesing in ET, 9/2009
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Statistic

   Primary Energy Consumption in EU-27

		  coal and	 mineral		  nuclear	 hydro	
		  lignite	 oil	 gas	 energy	 and others	 total

    year	 Mt

	 2005	 431	 1,003	 606	 367	 123	 2,530 
	 2006	 458	 1,032	 627	 371	 132	 2,620 
	 2007	 455	 1,006	 615	 347	 144	 2,567 
	 2008	 431	 1,005	 631	 350	 138	 2,554	
	 2020	 488	 1,003	 721	 317	 283	 2,812 
	 2030	 480	 1,012	 738	 295	 340	 2,865

	 nuclear energy and renewables evaluated by efficiency method 
	 Source of forecasts: EC, 2008, Baseline Scenario

   Power Generation in EU-27

		  coal and			   nuclear	 hydro	
		  lignite	 oil	 gas	 energy	 and others	 total

    year	 TWh

	 2005	   990	 160	   660	 930	   440	 3,180
	 2006	   995	 140	   710	 966	   474	 3,285
	 2007	 1,040	 110	   710	 935	   515	 3,310 
	 2008	   990	   95	   780	 920	   587	 3,372

	 2020	 1,440	   70	   860	 870	   860	 4,100
	 2030	 1,530	   60	   880	 870	 1,060	 4,400

		 Source of forecasts: EC, 2008, Baseline Scenario

   Coal and Lignite Production in EU-27 in 2008

	 	 hard coal	 lignite
   	
   country   	 Mt ce

	 Germany	 17.7	 52.3
	 United Kingdom	 14.5	 –
	 France	 –	 –
	 Greece	 –	 11.8
	 Ireland	 –	   0.9
	 Italy	 –	 –
	 Spain	 6.5	   1.5
	 Finland	 –	   1.2
	 Austria	 –	 –
	 Poland	 67.0	 17.5
	 Hungary	 –	   2.8
	 Czech Republic	   7.6	 20.3
	 Slovakia	 –	   1.0
	 Slovenia	 –	   1.4
	 Estonia	 –	   5.2
	 Bulgaria	 –	   6.7
	 Romania	   2.1	   8.6

	 EU-27	 115.41	 131.21

   Primary Energy Consumption in Germany 

								        hydro	
		  mineral			   natural	 nuclear	 wind	 and	
		  oil	 coal	 lignite	 gas	 energy	 power	 others	 total

   year	 Mt ce

	 1980	 206.7	 85.2	 115.7	   73.9	 20.7	 0.0	   5.9	 508.1
	 1990	 178.7	 78.7	 109.2	   78.2	 56.9	 0.0	   7.2	 508.9
	 1995	 194.1	 70.3	   59.2	   95.5	 57.4	 0.2	 10.2	 486.9
	 2000	 187.6	 69.0	   52.9	 101.9	 63.2	 1.2	 15.6	 491.4
	 2005	 176.3	 61.7	   54.4	 110.2	 60.7	 3.3	 26.9	 493.5
	 2006	 174.7	 67.0	   53.8	 111.3	 62.3	 3.8	 30.6	 503.5
	  20071)	 157.9	 67.4	   55.0	 106.6	 52.3	 4.9	 28.3	 472.4 
	  20081)	 166.1	 62.5	   53.0	 105.5	 55.4	 4.9	 30.4	 477.8

1)  preliminary 
    nuclear energy and renewables evaluated by efficiency method

Forecasts* of EU Energy and Natural Gas Demand and Imports

	 2005	 2020

		  New Energy 
EU-27	 Baseline Projection	 Policy Projection

		  oil price at	 oil price at	 oil price at	 oil price at 
Mt oe		    61 US-$/bbl	100 US-$/bbl	 61 US-$/bbl	 100 US-$/bbl

Primary Energy		   	  
Consumption	 1,811	 1,986	 1,903	 1,712	 1,672
oil	    666	    702	    648	    608	    567 
gas	    445	    505	    443	    399	    345 
coal and lignite	    320	    342	    340	    216	    253 
renewables	    123	    197	    221	    270	    274 
nuclear energy	    257	    221	    249	    218	    233

EU Energy  
Production	    896	    725	    774	    733	    763
oil	    133	      53	      53	      53	      52 
gas 	    188	    115	    113	    107	    100 
coal and lignite	    196	    142	    146	    108	    129 
renewables	    122	    193	    213	    247	    250 
nuclear energy	    257	    221	    249	    218	    233

Net Imports	    975	  1301	  1184	  1033	    962
oil	    590	    707	    651	    610	    569 
gas	    257	    390	    330	    291	    245 
(gas in trillion m3)	   (298)	   (452)	   (383)	   (337)	   (284) 
coal and lignite	    127	    200	    194	    108	    124
Final Energy		   	  
Consumption 
Power	    238	    303	    302	    257	    260

* 	from November 2008 under consideration of implementation of the March 2007  
	 resolutions
Source: EC, an EU Energy Security and Solidarity Action Plan. Second Strategic 
Energy Review. Communication from the Commission to the European Parliament, 
the Council, the European Economic and Social Committee of the Regions, Brussels, 
November 2008, Annex 1, p. 19 f. 
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   German Coal Sales 

	 domestic	 EU countries

		  heat	 power	 steel	 steel		  third 	 total
		  market	 stations	 industry	 industry	 others	 countries	 sales

   year	 Mt ce

	 1960	 61.3	 22.1	 31.3	    27.0		  5.3	 147.0
	 1970	 28.5	 31.8	 27.9	 19.8	 5.7	 3.2	 116.9
	 1980	   9.4	 34.1	 24.9	 13.0	 4.8	 2.1	   88.3
	 1990	   4.1	 39.3	 19.8	   5.2	 2.2	 0.4	   71.0
	 2000	   0.7	 27.6	 10.0	   0.0	 0.3	 0.0	   38.6
	 2005	   0.3	 20.3	   6.1	   0.0	 0.1	 0.0	   26.8
	 2006	   0.3	 18.3	   3.7	   0.0	 0.1	 0.0	   22.4
	 2007	   0.3	 18.8	   4.1	   0.0	 0.1	 0.0	   23.3 
	 2008	   0.3	 15.0	   4.1	   0.0	 0.1	 0.0	   19.5

   Rationalisation Efforts in German Coal Industry 

		  output per	 output1) per		
		  manshift	 working		  working
		  underground	 face	 mines2)	 faces

   year	 kg saleable3)	 t saleable3)	 number

	 1960	 2,057	   310	 146	 1,631
	 1970	 3,755	   868	   69	   476
	 1980	 3,948	 1,408	   39	   229
	 1990	 5,008	 1,803	   27	   147
	 2000	 6,685	 3,431	   12	     37
	 2005	 6,735	 3,888	     9	     24
	 2006	 6,409	 3,686	     8	     21
	 2007	 7,071	 3,680	     8	     22 
	 2008	 6,309	 3,740	     7	     18

1) daily face output  
2) data status: end of year excl. small mines  
3) until 1996: Saar figures in t=t

   Power generation in Germany 

								        hydro	
				    nuclear	 mineral	 natural	 wind	  and	
		  coal	 lignite	 energy	 oil	 gas	 power	 others	 total

   year	 TWh

	 1980	 111.5	 172.7	   55.6	 27.0	   61.0	   0.0	 39.8	 467.6
	 1990	 140.8	 170.9	 152.5	 10.8	   35.9	   0.1	 38.9	 549.9
	 1995	 147.1	 142.6	 154.1	   9.1	   41.1	   1.5	 41.3	 536.8
	 2000	 143.1	 148.3	 169.6	   5.9	   49.2	   9.5	 50.9	 576.5
	 2005	 134.1	 154.1	 163.0	 11.6	   71.0	 27.2	 59.6	 620.6 
	 2006	 137.9	 151.1	 167.4	 10.5	   73.4	 30.7	 65.9	 636.8
	  20071)	 142.0	 155.1	 140.5	   9.6	   75.9	 39.7	 74.8	 637.6 
	  20081)	 128.5	 150.0	 148.8	 10.5	   83.0	 40.2	 78.1	 639.1

1)  preliminary

   German Coal Industry Workforce1)

		  white-collar	 staff (workers and
	        workers	                  employees	 white-collar employees)

	   	 under-		  under-			   thereof	
	  	 ground	 surface	 ground	 surface	 total	 apprentices
  by end
  of year	 in 1,000

	 1957	 384.3	 169.3	 16.3	 37.4	 607.3	 48.2
	 1960	 297.0	 140.2	 16.8	 36.2	 490.2	 22.7
	 1965	 216.8	 110.5	 15.6	 34.1	 377.0	 15.2
	 1970	 138.3	   75.6	 13.0	 25.8	 252.7	 11.5
	 1975	 107.9	   60.9	 11.5	 22.0	 202.3	 14.1
	 1980	   99.7	   55.8	 10.6	 20.7	 186.8	 16.4
	 1985	   90.1	   47.4	 10.2	 18.5	 166.2	 15.7
	 1990	   69.6	   35.9	   8.9	 15.9	 130.3	   8.3
	 1995	   47.2	   25.7	   6.1	 13.6	   92.6	   2.9
	 2000	   25.6	   18.2	   3.8	 10.5	   58.1	   2.3
	 2001	   23.0	   16.2	   3.4	 10.0	   52.6	   2.2
	 2002	   21.6	   14.4	   3.1	   9.6	   48.7	   2.4
	 2003	   20.0	   13.6	   2.8	   9.2	   45.6	   2.7
	 2004	   19.6	   11.6	   2.8	   8.0	   42.0	   2.9
	 2005	   17.7	   10.9	   2.6	   7.3	   38.5	   3.2
	 2006	   16.2	     9.9	   2.4	   6.9	   35.4	   3.0
	 2007	   15.1	     9.1	   2.3	   6.3	   32.8	   2.4 
	 2008	   13.6	     8.5	   2.0	   6.3	   30.4	   1.8

1)  workforce including short-time workers and trainees

   Coal Production in Germany 
	 area	
					     Ibben-	
		  Ruhr	 Saar	 Aachen	 büren	 Germany

       year	 Mt saleable

	 1957	 123.2	 16.3	 7.6	 2.3	 149.4
	 1960	 115.5	 16.2	 8.2	 2.4	 142.3
	 1965	 110.9	 14.2	 7.8	 2.2	 135.1
	 1970	   91.1	 10.5	 6.9	 2.8	 111.3
	 1975	   75.9	   9.0	 5.7	 1.8	   92.4
	 1980	   69.2	 10.1	 5.1	 2.2	   86.6
	 1985	   64.0	 10.7	 4.7	 2.4	   81.8
	 1990	   54.6	   9.7	 3.4	 2.1	   69.8
	 1995	   41.6	   8.2	 1.6	 1.7	   53.1
	 2000	   25.9	   5.7	 –	 1.7	   33.3
	 2001	   20.0	   5.3	 –	 1.8	   27.1
	 2002	   18.9	   5.4	 –	 1.8	   26.1
	 2003	   18.2	   5.6	 –	 1.9	   25.7
	 2004	   17.8	   6.0	 –	 1.9	   25.7
	 2005	   18.1	   4.7	 –	 1.9	   24.7
	 2006	   15.2	   3.6	 –	 1.9	   20.7
	 2007	   15.9	   3.5	 –	 1.9	   21.3 
	 2008	   14.2	   1.0	 –	 1.9	   17.1

until 1996: Saar figures in t=t



Mining and Culture: 
German mining museum, Bochum

Extention building „black diamond“  
will be opened (draft: Benthem Crouwel)  

with extraordinary exhibition „Glückauf …“  
at 4th December 2009
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Mines1) 	 7	 (Jan. 2009: 6)

coking plant* (owned by mining company) 	 1

Workforce total1) 	 30,384	 employees 

-	Ruhr coalfield 	 23,286	 employees
-	Saar coalfield  	 4,690	 employees
-	Ibbenbueren coalfield 	 2,408	 employees

Coal production total	 17.1	 M t saleable3)

		  = 17.7	 M t ce2)

-	Ruhr coalfield  	 14.2	 M t saleable 
-	Saar coalfield 	 1.0	 M t saleable 
-	Ibbenbueren coalfield	 1.9	 M t saleable 

coke production 	 2.0	 M t

Technical characteristics

production at working face	 3,740 	t (saleable)  
			   per day
mean thickness of  coal seam 	 146	 cm
mean face length 	 338	 m
mean depth of extraction 	 1,145	 m
maximum depth of shafts 	 1,750	 m

Sales total	 19.5	 M t ce

-	power plants 	 15.0	 M t ce 
-	steel industry 	   4.1	 M t ce
-	heat market 	   0.4	 M t ce

Portion of German coal (2008)

-	in primary energy consumption in Germany	   4	 % 
-	in electricity production in Germany	 7	 % 
-	in consumption of coal	 30	 %
-	in electricity power generation by coal	 34	 %

 1)	 End of the year; man power inclusive those with status structural short times  
	 and qualification

 2)	 ce = coal equivalent; 1 Kg ce = 29,308 K Joule
 3)	 saleable = production excluding moisture and ash content

Coal industry data 2008
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