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Electricity Price Disad-
vantages for German 
Industry Decreasing

In the course of the current debate on German com-

petitiveness, it has repeatedly being claimed that the

competitiveness of the German economy is suffering

from, among other things, high energy costs, making

Germany less attractive to investors as a production

location. Against this background the DIW, commis-

sioned by the Federal Ministry of Economics, has inves-

tigated, primarily with a view to industrial energy con-

sumers, changes in energy prices and costs in Germany,

the extent of international differences in energy prices,

and their impact on competitiveness. It also considered

the conclusions to be drawn from these results.1

Electricity is comparatively expensive in Germany.

Yet at 1.3%, the average share of electricity costs in the

gross value of output in German mining and manufac-

turing industry is so low that even greater differences in

electricity prices would scarcely have a measurable

influence on the competitiveness of most industries. In

the case of energy-intensive firms, it is usually the case

that other locational advantages, such as historically

evolved scale and synergy advantages, offset the disad-

vantage of high energy prices. An analysis of foreign

trade flows reveals that German competitiveness in

energy-intensive commodity groups has on the whole

improved in the last decade. Since the start of 1996 the

disadvantage of high electricity prices facing German

industry has been significantly reduced, largely thanks

to the abolition of the "coal penny", a supplementary

charge on electricity used to subsidise the use of domes-

tic coal in power generation. Electricity price differen-

tials can be expected to narrow further as the institu-

tional conditions for electricity generation within the

European Union are progressively harmonised and the

markets for electricity are liberalised.

A methodological note
on price comparisons

International comparisons of energy prices are pub-

lished by a number of institutions. The figures provided

by the International Energy Agency (IEA) and the Sta-

tistical Office of the European Union (EUROSTAT), in

particular, are readily available and are based on a clear

methodology. However, comparisons on the basis of

these statistics, which draw on different methods and

data sources, must pay attention to the reservations

applying in each case; these largely refer to the com-

pleteness of the data and definitional problems.

The IEA publishes energy prices on the basis of

average revenues. These are mean prices and thus are

influenced by the structure of the consumption, for

example the proportion of energy-intensive industries.

Detailed information on this structure and the different

conditions under which the various groups of consum-

ers purchase electricity are not specified in the statistics.

The EUROSTAT figures, on the other hand, are usu-

ally based on the conditions set out in standard con-

tracts for specific consumer groups (depending on con-

sumption level). It is not indicated what proportion of

electricity sales in the different countries is due to the

different consumer groups. A further disadvantage is

that the prices for large-scale consumers are not cov-

ered. Although EUROSTAT publishes so-called marker

prices for consumers purchasing a particularly large

electric power (up to 75 MW), these figures are not com-

pletely available for all countries for data-protection rea-

sons.

In order to compare prices between countries,

national prices need to be converted; this can be done

either at prevailing exchange rates or using purchasing

power parities. Exchange rates are subject to sharp fluc-

tuations, are influenced by financial transactions and

may depart significantly from the domestic value of cur-

rencies. Even so, for companies purchasing inputs

abroad or selling their products in other countries, it is

exchange rates that are decisive in evaluating such

transactions. Purchasing power parities compare the

domestic values of currencies and are more stable. How-

ever, given the way they are calculated, they are only

partially suitable for industry-related international com-

parisons; moreover, they are not available immediately,

nor for all countries. The following figures are based on

conversions using exchange rates, unless it is stated oth-

erwise.

Average revenues 
according to IEA statistics

The most recent IEA statistics permit a comparison

of average revenues for 1996. In Germany the average

price of electricity for industrial consumers amounted to

12.9 Pf/kWh. This was 1.4 Pf/kWh less than during the

1  The full report is available in German: Energiepreise als Standort-

faktor für die deutsche Wirtschaft, Deutsches Institut für Wirtschafts-

forschung, Sonderhefte, no. 162, Berlin 1997.
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previous year; the decline was due mainly to the aboli-

tion of the "coal penny" at the start of 1996. In many of

the countries for which IEA data are available, by con-

trast, electricity prices rose or remained constant in

1996.

Even so, in most countries electricity prices _ con-

verted on the basis of prevailing exchange rates _ were

at least one quarter lower than in Germany (cf. figure 1).

The most drastic price differentials exist vis-à-vis coun-

tries outside the European Union that have cheap

energy resources at their disposal. A number of neigh-

bouring east European countries also exhibit very low

electricity prices. Only in Japan, Switzerland, Portugal

and Italy were average electricity prices higher.

Calculated on the basis of purchasing power parities,

electricity prices for industrial consumers in Germany

were in the middle ground of the countries considered

here. Most of Germany's partner countries within the

European Union, particularly those in northern and

western Europe, exhibit lower industrial electricity

prices, while they are higher in the poorer countries of

the Union in southern and the south-eastern Europe and

in developing countries.

Average prices for typical groups of indus-
trial consumers according to EUROSTAT

The most recent EUROSTAT data provide informa-

tion on electricity prices in July 1997 (cf. figure 2). Given

electricity consumption of 2 GWh p.a. (case Ie), indus-

trial consumers in western Germany (essentially the

area covered by RWE, the largest German electricity

supply company) pay the second-highest electricity

prices in the EU, after their competitors in Italy. At

higher levels of consumption, however, the position of

German industrial consumers improves somewhat. 

The price disadvantages faced by German industrial

firms are particularly great vis-à-vis those in Norway,

Finland, Denmark, Greece and France. Compared with

France (Paris), firms in western Germany suffer a price

disadvantage of between 2 and 8 Pf/kWh. In other areas

of Germany prices are in some cases still much higher.

Particularly in east Germany, the price disadvantages

facing small and medium-sized enterprises are consider-

able in international comparative terms. At a consump-

tion level of 30 MWh p.a., for instance, in the Rostock

area, they pay 20 Pf/kWh more than in Paris.

Electricity prices for industrial customers in western

Germany declined by between 1.6 and 4.2 Pf/kWh,

depending on the quantity consumed, between 1 July

1995 and 1 July 1997 (cf. figure 3). In the case of large-

scale consumers this was rather less _ and in the case of

small industrial customers rather more _ than was to be

expected given the change in the mode of subsidisation

of domestic coal mining (abolition of the "coal penny").2

2  The scope for reducing electricity prices for industrial consumers fol-

lowing the change in the system of coal subsidisation is estimated at

between 2.2 and 2.4 Pf/kWh.

Figure 1

Average Electricity Prices for
Industrial Consumers (Including Taxes),
1995 and 1996 according to the IEA
in Pf/kWh at prevailing exchange rates
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Figure 2

Electricity Prices for Industrial Consumers in Europe (Including Taxes) 
as of 1 July 1997 according to EUROSTAT
in Pf/kWh at the prevailing exchange rate and sorted on the basis of a consumption of 2 GWh p.a.(le)
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During the same period there was no change or only a

slight change in electricity prices in most EU countries.

In other words, the position of German industry with

respect to electricity prices has improved broadly in line

with the extent of the domestic price cuts, compared to

such countries.

Figure 3

Change in Electricity Price Differentials for Industrial Consumers in West Germany 
Compared with other European Countries between 1 July 1995 and 1 July 1997, 
according to EUROSTAT 
in Pf/kWh at prevailing exchange rates
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The impact of energy price
differentials on competitiveness

From a microeconomic perspective any form of cost

disadvantage can impair the competitiveness of the

company affected. Where energy costs account for only

a small proportion of total costs, however, such effects

can scarcely be assessed empirically, as they are overde-

termined by other factors, such as labour costs, innova-

tion, economies of scale and synergy effects.

In the German mining and manufacturing sector as a

whole, 2.2% of the gross value of output was accounted

for by spending on purchased energy in 1995, of which

estimated 1.3 percentage points were due to purchases

of electricity.3 Clearly, energy or electricity respectively

are of relatively minor importance compared with other

cost factors. By comparison, labour costs (including the

wages of home workers) accounted for 20.1% of the

gross value of output, social costs for 4.9% (cf. table). 

At 57% (in 1994), electric energy accounted for by

far the greater part of overall purchased energy inputs

in west German mining and manufacturing industry;

this holds true for virtually all branches. The impor-

tance of electricity is particularly great in the production

of plastic goods (79%), the manufacture of non-ferrous

metals (76%), and in electrical engineering (73%).

In Germany it is primarily enterprises with low elec-

tricity consumption that face a considerable disadvan-

tage in terms of energy prices. Yet these are generally

small firms in which energy costs account for a small

proportion of total costs, and which in many cases can

be expected to orient production towards local markets.

It is difficult to see how this can lead to serious prob-

lems of competitiveness.

Firms whose production is energy intensive, on the

other hand, tend to be large-scale consumers. They are

able to purchase electricity at particularly favourable

conditions. Moreover, their bargaining position vis-à-vis

the supply companies is particularly strong if they have

the option of meeting their electricity requirements

using their own on-site generators, or of purchasing

electricity from competing suppliers.

In order to permit a better evaluation of the conse-

quences of energy price differentials for competition, the

DIW has analysed trade flows between OECD countries

for product groups of varying energy intensity. It

emerges that to a very high degree foreign trade is in

products with a low energy intensity. In line with theo-

retical expectations, countries with relatively low energy

prices tend to have a higher export concentration on

goods with a higher energy content. Conversely, in

countries with high energy prices product-group-spe-

cific competitiveness _ measured in terms of RCA and

RWA values and export/import ratios4 _ tends to

decline as the energy intensity of goods increases. Con-

trary to expectations, however, products with a very

high energy intensity produced in Germany are compar-

atively successful in foreign trade (cf. figure 4).

Analysis of the evolution of these indicators over the

period 1970 to 1993 reveals that the chemical industry,

and until the mid-1980s also the iron and steel industry,

accounted for a more than proportional share of foreign

trade, compared with manufacturing industry as a

whole. The competitiveness of the commodity groups

paper and paper products and non-ferrous metals has

also improved markedly since 1970. A plausible expla-

nation for this lies in the comparatively favourable con-

ditions for energy purchase for large-scale consumers

and the quality and synergy advantages that have

developed in these industries in Germany on the basis of

their research and development strength. According to

survey results, however, it is to be expected that these

advantages will diminish and that energy-intensive

companies will be forced to ensure that their products

are price competitive to a greater extent than in the past;

amongst other things this implies a reduction in their

energy costs.

The reasons for 
electricity price differentials

From an economic perspective, energy price differen-

tials are to be evaluated differently, depending on their

causes. International energy price differentials can be

due to natural, technical or institutional differences

between countries. The lack of access to cheap domestic

sources of energy _ particularly in comparison with a

number of countries outside the European Union _ is one

of these natural reasons for relatively high electricity

3  Overall energy cost shares are rather higher, however, if, in addition

to purchases of energy inputs, the costs of industrial energy conver-

sion (e.g. own electricity generation, transformers) are included.

4  The RCA (Revealed Comparative Advantage) value is defined as the

relationship between the export/import ratio of a particular commod-

ity group to the overall export/import ratio of a country. A RCA value

of greater than unity means that the commodity group concerned rep-

resents a higher proportion of a country's exports than of its imports.

The RWA measures the relative share of world trade as the country's

share of world exports of a given commodity group with respect to the

total exports of the country as a share of total world exports (in this

case the OECD countries). A RWA value greater than unity implies

that the share of exports by the country in question accounted for by a

commodity group is higher than the share of all countries' exports. In

theoretical terms it would be expected that in countries with relatively

low energy prices the RCA and RWA figures would increase as the

energy-intensity of the commodity groups increases. 
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Table

Gross Value of Output, Employment, and Energy, Labour and Social Costs 
as a Proportion of the Gross Value of Output in German Mining and 
Manufacturing Branches in 1995, Ranked According to Energy Cost Share

WZ
93
No.

Branch
Gross value of output Employment1) Energy Labour Social

DM billion % 1 000 % Costs as a % of gross value of output

Energy cost greater than 5% of the gross value of output

10 Coalmining, extraction of peat 24.8 1.2 137.2 2.0 10.5 35.4 12.6

14 Quarrying, other mining 10.5 0.5 38.4 0.6 8.0 21.2 5.7

27 Metals 107.7 5.0 299.0 4.4 7.1 17.7 4.9

26 Glass, ceramics, non-metallic minerals 74.7 3.5 284.1 4.1 5.2 21.5 5.3

Total 217.7 10.2 758.7 11.1 6.9 21.2 6.0

Energy cost between 2.5% and 5% of the gross value of output

21 Paper 51.9 2.4 151.1 2.2 4.7 17.3 3.9

24 Chemical industry 227.7 10.6 549.5 8.0 3.6 18.5 5.2

17 Textiles 32.0 1.5 147.8 2.2 2.7 21.6 4.8

Total 311.6 14.6 848.4 12.4 3.7 18.6 5.0

Energy cost between 1% and 2.5% of the gross value of output

37 Recycling 2.2 0.1 6.5 0.1 2.5 14.6 3.1

25 Manufacture of rubber 
and plastic products 89.7 4.2 358.4 5.2 2.3 22.1 5.0

13 Mining of metal ores 0.6 0.0 - - 2.1 4.2 1.2

20 Manufacture of wood and 
wood products (except furniture) 31.2 1.5 122.3 1.8 2.1 20.7 4.6

11 Extraction of crude petroleum and 
natural gas, incidental service activities 3.6 0.2 5.5 0.1 1.7 14.3 5.2

15 Food products and beverages 219.9 10.3 547.0 8.0 1.7 12.0 2.8

28 Fabricated metal products 
(except machinery) 130.1 6.1 597.9 8.7 1.6 26.3 5.7

35 Other transport equipment 33.1 1.5 138.8 2.0 1.2 30.0 8.2

36 Manufacture of furniture, jewellery, 
musical instruments, sports items etc. 51.7 2.4 244.3 3.6 1.2 24.6 5.2

34 Manufacture of 
motor vehicles and parts 282.2 13.2 756.3 11.0 1.1 19.4 5.0

Total 844.4 39.5 2 776.9 40.5 1.5 19.6 4.7

Energy cost 1% or less of the gross value of output

19 Leather industry 7.3 0.3 32.2 0.5 1.0 19.1 4.5

22 Publishing, printing and 
reproduction of recorded media 70.0 3.3 269.8 3.9 1.0 26.0 5.5

23 Manufacture of coke, refined 
petroleum products and nuclear fuel 116.1 5.4 24.7 0.4 1.0 1.9 1.0

29 Manufacture of machinery 
and equipment 256.7 12.0 1 049.4 15.3 1.0 26.8 6.0

31 Manufacture of electricity generation and 
distribution equipment 140.7 6.6 529.3 7.7 1.0 25.1 6.1

32 Manufacture of radio, TV and 
communications equipment 49.7 2.3 165.1 2.4 0.9 22.5 5.3

33 Manufacture of medical, precision and 
optical instruments, watches and clocks 43.0 2.0 214.5 3.1 0.9 30.9 6.9

18 Clothing industry 22.7 1.1 102.2 1.5 0.6 18.1 3.7

30 Manufacture of office, accounting 
and computing machinery 30.6 1.4 66.4 1.0 0.4 19.6 4.1

16 Manufacture of tobacco products 29.6 1.4 14.8 0.2 0.3 4.0 1.3

Total 766.4 35.8 2 468.4 36.0 0.9 21.1 4.9

Mining and 
manufacturing industries, total2) 2 140.2 100.0 6 852.8 100.0 2.2 20.1 4.9

1) Excluding home workers. — 2) Differences between sub-totals and final total due to statistical factors.
Source: Federal Statistical Office, official figures.
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prices in Germany. The electricity price differentials vis-

à-vis most partner countries within the European Union

are almost certainly largely explained by technical and

institutional factors. Technical reasons include the high

density of cable connections and wide safety margins in

generation and distribution. On top of this come institu-

tional factors, such as fiscal charges and subsidies, and

differences in the methods used to calculate depreciation

and in financing. In France, for instance, local govern-

ment finances a share of the local grid's costs; this eases

the direct burden on the electricity consumer. In Ger-

many, by contrast the higher costs of using domestic

coal were financed via the price of electricity until 1995.

Other reasons for higher prices include more stringent

environmental requirements than in other countries,

lengthy and faulty planning approval procedures, and

the lack of competition in the supply of electricity to the

grid. It should be noted, however, that there is also a

lack of competition in France, where electricity prices

are lower.

Not only in Germany, but also in other countries, fis-

cal charges on electricity and the obligation to pay an

administrative price for electricity input into the grid

from renewable sources of energy are standard practice.

Particularly in view of their relatively limited quantita-

tive importance, such factors do not cause substantial

energy price disadvantages in Germany.

Outlook

In international comparative terms, industrial firms

in Germany pay high prices for electricity. The abolition

of the "coal penny", however, has already reduced the

extent of the price disadvantages, and as the process of

harmonising environmental regulations at European

level continues, some of the central reasons for Ger-

many's comparatively high electricity prices will disap-

pear. It seems unlikely that Germany will introduce a

carbon- dioxide/energy tax on its own that would exac-

erbate the existing disadvantages faced by German

industry in terms of electricity prices. At the present

juncture, such a tax will only obtain the required politi-

Figure 4

Foreign Trade Indicators in Germany in 1993 by Commodity Groups of Varying Energy Intensity
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cal support if it is accompanied by special arrangements

for certain industries in order to prevent them incurring

competitive disadvantages.

To the extent that electricity price differentials are

due to differences in the degree to which nuclear power

is utilised, it should be noted that, particularly if energy

prices remain low, cheap alternatives to nuclear power

are available, so that any price disadvantages resulting

from this fact can be expected to decline over the

medium term.

The harmonisation of institutional conditions within

the European Union is likely to continue in the field of

energy, as elsewhere. This will lead to a further adjust-

ment of energy prices. In particular, the liberalisation of

national markets for energy supply will help reduce the

electricity price disadvantages faced by German indus-

try.
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