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Key Messages 
 

This publication presents the policies implemented in the industrial sector and trends in 

energy use and energy efficiency in that sector. It relies on the following two databases 

that cover all EU-27 member countries plus Croatia and Norway:  

V The ODYSSEE database on energy efficiency indicators, with data on energy 

trends, drivers for energy use, explaining variables and energy-related CO2 

emissions (www.odyssee-indicators.org).  

V The MURE  database with policy measures on energy efficiency, including the 

impact of the measures (www.mure2.com). 

 

Both tools are used to support energy policy formulation by the European Commission, 

e.g. as part of the monitoring and evaluation of the Energy Service Directive. 

 

 Apart from the on-going ETS, which is an economic instrument but has a strong 

regulatory character, regulative measures for energy efficiency have played a 

smaller and not always efficient role in the past in the industrial sector. This is 

going to change in future with more and more energy performance standards 

being emitted under the Eco-design Directive for Energy-using Products for 

industrial cross-cutting technologies, such as electric motors, pumps, ventilators 

and lighting. 

 

 Financial and fiscal incentives continue to be the most widespread measures to 

improve industrial energy efficiency. Increasingly those incentives are, however, 

combined in measure packages together with other measures such as mandatory 

auditing and informational measures. The latter are considered generally to be 

low impact measures but in combination with subsidies or cooperative measures 

they are supposed to make substantial contributions. 

 

 Cooperative measures in the form of negotiated/voluntary agreements originally 

have targeted mainly energy-intensive industries, partially to avoid taxation of 

industrial energy use (frequently energy-intensive industries are exempted from 

taxation or subject to reduced levels if they participate in an agreement). It could 

therefore be expected that once the EU Emission Trading Scheme ETS entered 

into force in 2005, replacing taxation in certain ways but providing more 

flexibility, cooperative measures may lose importance or be focused on smaller 

businesses outside the EU ETS. This has not been observed so far2, and 

cooperative measures continue to be renewed and to spread partially within the 

new EU Member States where they were completely absent in the past. They are 

in particular attractive for industries outside the EU ETS and are explicitly 

mentioned in the EU Directive for Energy Efficiency and Energy Services. 

                                              
2 One further interest of industrial sectors to carry out voluntary agreements is that it may also serve as 

a communication tool to justify that action is undertaken. However, if the pressure to reduce CO2 in the 

ETS sector increases, it will get more and more difficult to put into practice voluntary agreements that 

do not have an equivalent effect. 

http://www.odyssee-indicators.org/
http://www.mure2.com/
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 New market-based instruments such as White Certificates, the EU ETS3 and 

CDM/JI have not yet proved that they can achieve substantial impacts in the field 

of industrial energy efficiency. A great obstacle are the largely fluctuating CO2 

prices which dissuade investment as they do not (yet) provide a long-term 

incentive unlike instruments such as feed-in tariffs for renewables. Nevertheless, 

with rising prices for the allowances, they could fulfil that role. However, the 

present rather indicate low allowance prices in the EU ETS and hence also under 

the CDM/JI in the coming years (economic crisis; over-allocation in the period 

2008-2012 which may be banked for the period 2013-2020). This does not mean 

that the EU ETS is a weak instrument for energy efficiency per se; without the 

impact of the economic crises and the decisions of the European court to annul 

the decisions of the EU Commission to cut on the Polish and Estonian NAPS the 

impact on energy efficiency could have been larger4. But far into the next decade, 

the dices seem to be thrown unless the cap for the EU ETS is reconsidered or 

unless there will be a strong period of economic growth to compensate for the 

economic crises. The White Certificates, if they comprise mandatory savings 

obligations for energy supply companies, which are regularly tightened, may 

provide such incentives. 

 

 There are several ways in which innovative measures for energy efficiency are 

introduced in the different EU Member States: (1) First there are measures which 

are innovative compared to the past with respect to their comprehensiveness. This 

is the case with European legislation on Eco-design standards for energy-using 

products which now comprises 40 products of which 10 standards are already 

published. (2) Further, measures may be innovative through a new context in 

which they are set that is in which combination of measures they are applied (e.g. 

the combination of ñLearning Energy Efficiency Networksò which bring together 

20-30 companies to decide and follow up of common energy efficiency targets, 

with the development of adapted tools that support the networks such as 

investment subsidies and information campaigns. (3) Measures may be 

                                              
3 The EU ETS also impacts the energy sector and not only industrial energy efficiency. In the energy 

sector it can be shown that the EU ETS has changed the dispatching of power plants towards a more 

preferential use of low or zero carbon electricity. However, a similar debate occurs there as compared 

to industrial energy efficiency, as to the fact whether the EU ETS has triggered already investment into 

renewables to a large degree or whether so far the growth in renewables is mainly due to stable 

mechanisms such as feed-in tariffs (AEA Technology/Fraunhofer ISI/Ecofys, 2009). One argument in 

favour of the latter is that all EU countries have the EU ETS but the use of renewables is very diverse. 

If the EU ETS would be the main mechanism behind the growth of renewables it should spur such a 

development all over Europe as the prices are the same everywhere. 
4 The Polish National Allocation Plan NAP was accepted by the Commission on 26 March 2009 on 

condition that it was cut to 208.5 million tonnes CO2, or 26.7% down from the 284.6 Mt originally 

asked for by Poland. For Estonia this was 47.8%. The European Court of First Instance on 23 

September 2009 annulled decisions made by the European Commission to reject greenhouse gas 

emissions plans submitted by the Polish and Estonian governments. It is unclear for the moment, how 

much of this could come to the carbon market, but if an amount of nearly 100 Mt CO2 gets through to 

the period 2008/12 and would be banked for the period 2013/2020, given the present impacts of the 

economic crises, the CO2 prices might not rise from present levels for quite some time, given that the 

cap is currently fixed up to 2020. 
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innovative because they are of a completely new type such as the new market-

based instruments mentioned above. (4) Finally, a measure type may develop 

further innovative features, such as for example the EU ETS, where in order to 

combat the danger of carbon leakage (delocalisation of carbon emission outside 

the EU) benchmarking systems for the free allocation of allowances are 

developed. They set nevertheless limits to such free allocation of allowances by 

taking the best processes as the benchmarks. All four innovation strategies are 

pursued in the Community and have led to a substantial amount of new measures 

in the industrial sector in the past years. 

 Since 1990, a decoupling between the energy consumption of industry and the 

development of industrial value added at the EU-27 level has taken place. The 

final energy consumption of the industrial sector remained essentially at the same 

level for the past 15 years despite a substantial increase in value added. The 

impact of the energy price increase of the period 2006-2008 is not yet visible in 

energy consumption and is currently also overshadowed by the serious economic 

crisis and its impact on energy efficiency improvement. 

 

 In the new Member States, a rapid restructuring in the period 1990-2000 and 

after 2000 some rebound5 of industrial energy consumption can be observed. In 

the EU-15 there was a slight decrease in energy consumption after 2000. 

 

 In the EU-15 electricity consumption rapidly increased until 2000 (1.7%/year in 

the period 1990-2000) with a net slow down thereafter (0.9 %/year in the period 

2000-2007). This fast increase was partly due to structural changes towards more 

electricity-intensive sectors (i.e. equipment manufacturing) and additional 

substitution. In the EU-12, this was different due to the structural changes and 

electricity savings in the nineties (-3.7 %/year decrease in electricity consumption 

in 1990-2000) with an economic rebound after 2000 (+2.5 %/year in the period 

2000-2007). As a result, electricity consumption in the EU-27 grew at a 

somewhat higher rate in 2000-2007 (1.05 %/year) compared to the nineties 

(0.9 %/year), but the reason that triggered further growth was mainly based in the 

rebound effect of the new Member States. It can be expected in future that this 

driving force for increased electricity consumption will lose force and electricity 

consumption in industry may stabilise or even decrease. 

 

 Fuel substitution in the EU-27: the markets for fossil fuels (including for natural 

gas) are shrinking in the industrial sector due energy-saving measures undertaken 

autonomously and as a consequence of energy-saving policies. The fuel 

substitution towards natural gas has come to a standstill due to the fact that some 

uses such as blast furnaces, cannot be run easily or economically on natural gas. 

                                              
5 By rebound effect we understand here that energy consumption has decreased quite considerably due 

to economic restructuring and slow-down but then recovered partially back, although not reaching the 

original level. This should be distinguish from the rebound effect, when energy savings cannot fully be 

materialised because of changing behaviour which is induced by the fact that less energy is consumed 

(e.g. higher heating temperatures in better insulated houses). 
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This is a strong indication that in future GHG reduction measures must rely more 

strongly on energy efficiency measures in the industrial sector than fuel 

substitution. Electricity shares are still on the rise, at least in part of the EU 

Member States but there are signs that electricity-saving measures such as 

detailed in the Eco-design Directive will have an increasing impact on the 

consumption of electricity. 

 

 The share of the EU ETS companies in the fuel consumption of the industrial 

sector is close to 70 %, on average. But this is only 50 % of the total final energy 

consumption including electricity. Consequently, additional policies should be 

introduced to complement the ETS in particular on electrical uses. This naturally 

impacts the demand for electricity, hence the number of allowances necessary 

within the EU ETS and implies that energy efficiency targets such as the 20% 

reduction target need to be considered in their interaction with the ETS. Target 

setting for the ETS needs to take into account the reduction of allowances due to 

energy efficiency measures elsewhere. 
 

 The industrial sector was 30 % more energy-efficient (measured by the ODEX) 

in 2007 than in 1990 which makes industry the sector with the largest 

improvement. All industrial branches improved considerably, in particular the 

chemical sector and the engineering sectors. 

 

 Industrial energy-intensive products have improved unit consumption between 

2000 and 2007 by average rates of 0.2%/year for glass, 0.7%/year for paper and 

up to 2%/year for steel and cement. Individual countries showed much larger 

annual improvements in energy efficiency. 

 

 It can be anticipated that due to the slowdown of the business cycle following the 

economic downturn, energy efficiency improvement will be slower in the next 

two to three years because the economic stimulus plans are mainly focused on the 

building and transport infrastructure. However, it can be expected in future that 

due to more energy efficiency (e.g. due to standards for electric motors), even 

electricity uses will be stabilising in the industrial sector; 

 

 The industrial sector ôs CO2 emissions in 2007 were 22 % below their 1990 level. 

Despite the fact that this was a substantial achievement, further reduction 

potentials are possible by means of improving energy efficiency. The industrial 

sector may also contribute to lower CO2 emissions from the electricity sector by a 

lower demand for electricity. 
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1. Introduction  
 

1.1. Objective of the brochure 
 

The aim of this brochure is to provide insight into past developments for energy use, 

energy efficiency trends and related policy measures in the industrial sector in the EU-

27. This should help policymakers and other parties involved in energy efficiency and 

CO2 emission reduction in adapting present policy and formulating new effective policy 

measures. Although the main focus is on energy efficiency improvement and the effect 

of various policy measures, other drivers affecting the energy demand trend in the sector 

are also considered, such as the impact of economic growth, economic cycles and 

energy prices. 

 

This analysis is based on two databases, ODYSSEE on energy efficiency indicators 

(Box 1.1) and MURE (Box 1.2) on policy measures that cover the EU-27 plus Croatia 

and Norway.  

 

Box 1.1: ODYSSEE database 

 
The ODYSSEE database (www.odyssee-indicators.org) is used for the monitoring and evaluation of 

annual energy efficiency trends and energy-related CO2 emissions. The energy indicators are calculated 

for the years from 1990 on (EU-15 countries) or from 1996 on (new Member States). The inputs for the 

indicators are provided by national energy agencies or institutes according to harmonised definitions 

and guidelines.  

ODYSSEE encompasses the following types of indicators6: 

 Energy/CO2 intensities: relate the energy used in the economy or a sector to macroeconomic 

variables (e.g. GDP, value added). 

 Specific energy consumption: relate energy consumption to physical indicators (e.g. specific 

consumption per ton of product);  

 Energy efficiency indices by sector (ODEX) to evaluate energy efficiency progress (in %). 

 Energy savings to measure the amount of energy saved through energy efficiency improvements. 

 Adjusted indicators to allow the comparison of indicators across countries (in particular adjustments 

for differences in industrial structure). 

 Benchmark/target indicators by sector to show the potential improvement based on countries with 

the best performance (evaluation based on adjusted indicators). 

 Indicators of diffusion to monitor the market penetration of energy-efficient technologies (e.g. share 

of high efficiency motors). 

 

The indicators from the ODYSSEE database are now used to monitor trends in energy 

efficiency among countries in a harmonised way. They are increasingly used by the 

European Commission as well as by several international organisations, among others: 

 DG-TREN: the EC has made explicit reference to the ODEX indicators in the 

Energy Service Directive as a way of contributing towards monitoring the 

Directive in a so-called ñtop-downò approach. The EMOS database (Energy 

                                              
6 The methodological issues and precise definitions of indicators and data are dealt with at the end in a 

specific section ñDefinitions and Glossaryò. 

 

http://www.odyssee-indicators.org/
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Market Observatory) includes about 20 indicators from ODYSSEE. The Energy 

Demand Management Committee of ESD has proposed indicators similar to 

those of ODYSSEE to measure energy savings with top-down methods. 

 EEA (European Environmental Agency): uses data and indicators taken from the 

ODYSSEE database for different annual reports: Energy and Environment 

Report7 and TERM report
8
, for instance. ODYSSEE indicators were also used in 

the fourth pan-European environment assessment report (UNECE). 

 IEA, The International Energy Agency: ODYSSEE data are used by the IEA to 

construct their own indicators for European countries. In addition, IEA has 

developed a questionnaire to collect the data necessary to calculate the indicators 

similar to the ODYSSEE data template. 

 

Box 1.2: MURE database 

 
The MURE database (www.mure2.com) provides an overview of the most important energy 

efficiency policy measures by sector (households, industry, transport and tertiary), as well as general or 

cross-cutting measures. Information about these measures is collected by national energy agencies or 

institutes according to harmonised guidelines. The measures are classified according to various criteria: 

 their status (completed, on-going or planned); 

 their year of introduction and completion; 

 their type: legislative/normative (e.g. standards for new dwellings), legislative/informative (e.g. 

obligatory labels for appliances), financial (e.g. subsidies), fiscal (e.g. tax deductions), 

information/education, cooperative (e.g. voluntary agreements) and taxes (on energy or CO2-

emissions). 

 their qualitative impact: low, medium or high impact, based on quantitative evaluations or expert 

estimates (see methodological issues)  

 the targeted energy users, the actors involved, etc. 

 

For each policy measure a detailed description is available which contains, if available, a quantitative 

impact in terms of energy-savings and/or CO2 emission reduction.  

 

The MURE database provides a structuring format to EU Member States for reporting 

measures in the National Energy Efficiency Action Plans requested by the European 

Commission within the implementation of the Energy Service Directive (ESD). In 

addition, the MURE simulation tool, attached to the database, has been used by the EU 

Commission to assess the energy-saving potentials over the period 2010-2030
9
. 

 

                                              
7 EEA: Energy and environment report 2008, November 2008; 

http://www.eea.europa.eu/publications/eea_report_2008_6 
8
 TERM monitors indicators tracking transport and environment integration in the European Union; 

http://www.eea.europa.eu/publications/transport-at-a-crossroads 
9
DG TREN: Energy Savings Potentials in EU Member States, Candidate Countries and EEA Countries, 

March 2009 (http://ec.europa.eu/energy/efficiency/studies/efficiency_en.htm) 
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2. Overview 
 

2.1. Energy consumption  
 

The industrial sector continues to lose shares in total final consumption due to a 

stagnating or strongly decreasing demand, especially in eastern Member States. 

 

The total final energy consumption in the industrial sector of the EU-27 is characterised 

by the following developments: 

 Since the early nineties and after the industrial restructuring phase the final energy 

demand has been stagnating at around 320 Mtoe for the last 15 years. 

 Variations observed were rather due to business cycles (Figure 2.1). 

 On average in 2007 at EU-27 level, the industrial sector represents 27% of the final 

consumption, a loss of 6 % market share from 1990. In most Member States the 

share of industry in total final energy consumption decreased, especially in the new 

EU Member States. Exceptions were Austria, Sweden, and Finland where the share 

slightly increased or remained constant (Figure 2.2). 

 Since 2006 energy prices went up; however, due to time lags in measures taken to 

cope with high prices and the recent drop of energy prices since 2008 the impact of 

higher energy prices on final energy consumption is not visible yet. 

 

Figure 2.1 : Development of industrial final energy consumption and production 

index (EU-27) 
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Figure 2.2 : Share of industry in final energy consumption10 
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In the new Member States rapid restructuring in the period 1990-2000 and after 

2000 led to some rebound of industrial energy consumption. A slight decrease in 

energy consumption after 2000 was observed in EU-15. 

 

The rather stable final energy consumption in the EU-27 masks, however, quite different 

trends among countries (Figure 2.3): 

 In the nineties, the industrial energy consumption in the EU-12 decreased by nearly 

50%, while in the EU-15 it still slightly increased. However, in the EU-15 some 

countries also show a strong increase in that period, especially Ireland, Spain, 

Portugal, i.e. countries with high economic growth, but astonishingly also Austria or 

Finland. 

 In the period from 2000 to today, there was, not unexpectedly, a rebound of 

industrial activities and of energy consumption in the new Member States although 

not to the previous level. In the other EU Member States no increase was observed 

except for the already mentioned sub-group of EU-15 countries. 
 

Rapid progression of electricity consumption until 2000 with a slowdown 

thereafter 

 

Electricity consumption followed some similar pattern in the new Member States than 

final energy, with a much stronger economic rebound effect11, however after 2000.  

                                              
10 EU-12 refers to the new EU member countries. 
11 By economic rebound effect we understand here that energy consumption has decreased quite 

considerably due to economic restructuring and slow-down, but then recovered partially, although not 

reaching the original level. This should be distinguished from the rebound effect, when energy savings 
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Figure 2.3 : Trends in the energy consumption of industry in the EU (annual 

change 1990-2007) 
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Figure 2.4 : Development of electricity consumption of industry (annual change 

1990-2007) 
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cannot fully be materialised because of changing behaviour which is induced by the fact that less 

energy is consumed (e.g. higher heating temperatures in better insulated houses). 
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In those countries electricity consumption increased by 20% in the period from 2000 to 

today (Figure 2.4). In the EU-15 electricity use grew strongly in the nineties as a 

consequence of more electric uses in the industry and structural changes which benefited 

to electricity (i.e. from oxygen steel to electric steel). After 2000, however, electricity 

use in the EU-15 only increased by another 5% up to 2007. It can be expected in future 

that due to the diffusion of more energy-efficient appliances (e.g. due to standards for 

electric motors), even electricity uses will be stabilising in the industrial sector. 

 

2.2. Energy use in industry 
 

Energy uses in the industrial sector can be divided into the following three fields. The 

first is linked to electricity uses, while the latter two are related to fuel uses in industry. 

 There is a certain set of cross-cutting technologies (CCT), which are applied 

independently of the branch or the production step. They are divided  

 into electricity-consuming CCT, which are mainly motor systems (Figure 2.5). 

In contrast to the household or even the commercial sector, electricity is used for a 

much wider variety of purposes and appliances in industry. Most systems are 

individually designed according to characteristics of production processes, which 

often differ between companies. They represent roughly about three quarters of 

industrial electricity consumption (for more details see Figure 2.6). The 

remaining quarter is linked to electric uses in processes (aluminium, zinc, copper, 

chlorine electrolysis; electric steel making; electric furnaces e.g. for glass making 

etc.). Depending on the country-specific structure of industry, the share of CCT 

changes slightly. 

 in heat generation CCT, related to heat and steam generation and cogeneration 

 Process related technologies are defined as very individual and are often only found 

in one branch or even applied for only one production step. They will be considered 

in this section. 

 

Figure 2.5 : Cross-cutting technologies (CCTs) in industry ï System boundaries 
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Source: Fraunhofer ISI  
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Figure 2.6 : Share of cross-cutting technologies by industrial sector in the EU  
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As electric motors take the biggest share in electricity demand, five of the six CCTs are 

some kind of electric motor systems.  

 Pumps are the CCT with the highest share of industrial electricity demand, which is 

estimated to be about 12 % in Europe. The paper industry especially has a very high 

share of pumps in electricity consumption, mainly used for pulp and water pumping. 

 Fans are mainly used in industry for cooling, drying, suction cleaning or for the 

ventilation of rooms. A huge variety of different types of fans are utilised in industry, 

which all have varying efficiencies. They account for about 9 to 17 % of electricity 

demand of the industrial branches. 

 Compressed air is used in industry for a variety of different applications, like 

pneumatic drives for tools, fogging and varnishing as well as for suction and 

cleaning. The advantage of compressed air in comparison to the direct usage of 

electricity is mainly its flexibility. Thus, for many applications compressed air is 

often preferred, despite its higher electricity demand. 

 Cooling systems are not as widespread throughout the industrial branches as other 

CCTs are. They are mainly used in the food sector, for cold storages and 

refrigerators and in the chemical sector for low temperature processes. 

 Other motor appliances shall represent all motor systems that are not covered by the 

systems described above. This group is very heterogeneous and includes for example 

conveyors, centrifuges, elevators or mixers.  

 Lighting systems in industry either use fluorescent lamps or high intensity discharge 

lamps (HID), representing between 37 and 63 % of electricity demand for lighting in 

Europe respectively. Thus industrial lighting is far more efficient than residential 

lighting. 
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Fuel substitution in the industrial sector of the EU-27 ï Shrinking markets for 

fossil fuels including gas, still increase in electricity market shares 

 

The following observations can be made on fuel substitution in the EU-27 (Figure 2.7): 

 Electricity  continues to conquer market shares. There are many explanatory factors 

for this development (reduction of local pollutants such as NOx or SO2, ease of use, 

relative price stability, supply security and structural changes). In particular, the EU 

ETS probably had an impact since 2005 on decisions to shift to electricity, however 

in a limited manner: at first the fuel switch to electricity avoids direct CO2 emissions 

in the industrial sector and shifts the problem to the electricity sector. However, 

through the pass-through of the CO2 price signal this comes back to the industrial 

sector from the electricity generator. So most likely it does not constitute a major 

driving force towards electricity so far in addition to the factors mentioned 

previously. There are important differences in the penetration of electricity (typically 

a 20% share in final energy for the new Member States and around 30% for the EU-

15, see Figure 2.8). Among countries of each group, there are minor differences: 

only some countries have higher shares for specific reasons (e.g. Sweden and 

Norway for the cheap electricity available, Luxembourg for the substitution of the 

former coke-based iron/steel process with electric steel, Slovenia for a high share of 

non-ferrous metals, notably aluminium production). 

 

Figure 2.7 : Fuel shift in the industrial sector (EU-27) 
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Figure 2.8 : Share of electricity in industrial final energy consumption 
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Note : Maltaôs high share of electricity is very particular and due to two large companies which are very 

intensive in electricity (one chip production facility and one desalination plant) 

Source: Odyssee 

 

 Coal had considerably decreased since 1990; however since 2002 its market share 

remains stable at 13 % for two reasons. First of all, primary metals, mainly iron/steel 

production, presented in 2007 already 74 % (EU-27), respectively 69 % (EU-15) and 

54 % (EU-12) of the overall coal consumption in the manufacturing sector of the 

EU-15/27. Here the replacement options are limited. Secondly, some eastern 

Member States have increased their coal share in 2007 as compared to 1990 (Figure 

7.1 in the Annex). Although this could be due to the revival of the steel sector, it may 

also be due to the fact that eastern countries may feel uncomfortable depending 

mainly on Russian natural gas. In some eastern countries (especially in Poland with 

12%) the iron/steel sector still represents a lower share in total manufacturing coal 

consumption. This indicates that at least in those countries some broader coal use 

could be possible, encountering thus the substitution towards gas. 

 Oil is still present in some markets (14 % in 2007) where there is not an easy access 

to gas networks (cases of Ireland and Greece in Figure 7.2 of the Annex). However, 

as soon as such networks become available, gas is replacing oil (see the example of 

Portugal in the same figure). Some countries with own gas resources (Bulgaria, 

Croatia, Romania, UK) tend at present also to increase or maintain the oil share in 

order to avoid higher import dependency, if they would like to extend the lifetime of 

their own resources. However, due to dwindling oil resources, which may last for not 

more than 10-20 years, the share of oil will  decrease further because if imports are 

necessary then generally speaking, natural gas is frequently the more interesting 

resource. 
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 The market share of natural gas, after a peak of 34 % in 2000 has been stagnating 

since 2002 at around 32 %. Gas can mainly only expand at the expense of the market 

share of oil, however, only in those countries where gas pipelines are available or 

built in the short future. This will slowly further evolve in future when more and 

more gas grids become available in those countries that do not have yet access, but 

not at the same speed as in the past. There are also examples of countries in the east 

that have reduced the share of gas in the energy mix of the industrial sector 

(Romania, Hungary, see Figure 7.3 in the Annex), possibly for the reason of gas 

dependence. Therefore in total, gas demand from the industrial sector will not 

increase tremendously any more in future, given that the overall energy demand due 

to energy efficiency measures should shrink further in future, improving supply 

dependence from Russian or other gas sources. Interestingly, in the Netherlands, a 

gas producing country, the share of gas in the industrial sector has decreased while 

the share of oil increased (this is probably due to the petrochemicals industry) 

(compare Figure 7.2 and Figure 7.3 in the Annex). 

 

Fuel shift as a result of policy? 

 

In general fuel shift is the consequence of market forces and of the availability of fuels. 

Policies have some impact on the market shares of two fuels: biomass/solid wastes on 

the one hand and district heat on the other hand. 

 Overall the share of heat in industry has decreased in the past to slightly re-increase 

in recent years, but not yet to reach past levels (Figure 2.7). In the Member States 

there are, however, two different developments (Figure 2.9): on the one hand in a 

group of countries, especially in the east (Romania, Poland, Bulgaria, Latvia, 

Croatia) district heat has lost large market shares. The same trend took also place in 

Germany and Finland. On the other hand, there is also a larger group of countries 

which seem to have implemented successful policies for heat in the industrial sector. 

Among the EU-15 this includes the Austria, Denmark, the Netherlands, Sweden and 

the UK, but it also includes a variety of eastern Member States which seem to have 

enhanced or at least maintained their share of heat (Lithuania, Estonia, Czech 

Republic, Slovenia). 

 According to Figure 2.7 the market share of biomass and solid wastes is on the rise. 

However, a closer look shows that in the EU-15 it is limited to four countries 

essentially (Finland, Sweden, Austria and Germany) and essentially to two branches 

(the pulp and paper sector and the cement sector). While this cannot be generally 

linked to a policy (the development of the Swedish and Finnish paper industries and 

also the cement industry is autonomous), there was, nevertheless, some policy 

contribution in Germany due to the promotion of biomass cogeneration in industry. 

In the new EU Member States (EU-12) there was also an increasing trend towards 

more use of biomass and wastes in the industrial sector. This was a trend that 

occurred nearly in all EU-12 countries, but in particular in Poland. The main driving 

forces for the trend towards more use of biomass were most likely the rising energy 

prices and the specific promotion schemes such as the renewable energy law in 

Germany. It is unlikely that the cost of CO2 allowances in the ETS may already have 

strongly influenced the shift towards more use of biomass and wastes, although it is 

increasingly being debated to what extent quantity-driven mechanisms like the ETS 
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and price-driven mechanisms like feed-in tariffs are complementary or overlapping 

(see the discussion in section 3.5.2). 

 

Figure 2.9 : Share of heat in industrial final energy consumption 
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Figure 2.10 : Share of biomass in industrial final energy consumption 
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Box 2.1: Promotion of biomass CHP in Germany 

The promotion of biomass CHP in Germany occurs according to the Renewable Energy Law which has 

been in place in a revised version since 1.1.2009 (Erneuerbare Energien Gesetz EEG 2009). The basic 

compensation for biomass electricity varies according to the capacity of the plant and the fuel used 

(landfill gas, gas from sewage plants, mine gas or biogas, liquid or solid biomass) between 4.16 ct/kWh 

for large plants with mine gas and 11,67 ct/kWh for small biomass plants. For electricity for biomass 

the compensation is: For plants up to 150 Kilowatt 11.67 ct/kWh, for plants up to including 500 

Kilowatt 9.18 ct/kWh, for plants up to including 5 Megawatt 8.25 ct/kWh, for plants up to including 20 

Megawatt 7.79 ct/kWh. In addition there is a bonus for the use of renewable raw materials or of liquid 

manure, for land protection or for particularly innovative technologies. If the electricity generation 

occurs in CHP plants further 3 ct/kWh are paid as CHP-Bonus. The maximum compensation is 30.67 

ct/kWh for the CHP use of biogas. To this adds in all cases a possible gain from heat delivery out of the 

biomass CHP.In 2008 solid and liquid biomass, biogas, landfill and slurry gas, as well as the biogenic 

fraction of waste generated 27 TWh electricity in Germany (4.5% of the gross electricity generation). 

19,0%

3,9%

4,2%

27,2%5,7%

40,1%

biogenic fraction of wastes

landfill gas

slurry gas

biogas

liquid biogenic fuels

solid biogenic fuels

 

The following figure shows for electricity generation from solid biomasse the number of plants 

(couloured green bars, left scale) and the installed electric power (small black columns, right scale) 

broken down by size of the individual plant (Ò 0.5 MWel, 0.5 ï 5 MWel, > 5 MWel). A substantial part 

of the electricity generation from solid waste occurs in industry, and 30% from electricity generators. 

 
 

Source: BGBl (2008), BMU (2009) 

DBFZ (2009), http://www.bmu.de/files/pdfs/allgemein/application/pdf/zwischenber_mon_bio.pdf 

 

Total 27 TWh 
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Is fuel substitution partly explained by structural changes in the industrial sector? 

 

An interesting question is whether fuel substitution is partly also due to the structural 

changes within industry (shift from one branch to the other), e.g. from the coke-using 

steel sector to the more electricity- or gas-using lighter industries, or rather due to the 

fuel substitution within each branch (Figure 2.11). For this purpose we have constructed 

one indicator that keeps the structure of the industrial branches at the 1990 level while 

carrying out the fuel substitution within each branch (third bar). We have further 

constructed an indicator that varies the branch structure from 1990 to 2007, but keeps 

within each branch the fuel split in 1990 (fourth bar). This can then be compared with 

the observed fuel split of 1990 and 2007 (first and second bars). At the EU-27 level the 

result is rather clear: it is essentially the fuel substitution within each branch that 

accounts for most of the impact. This is why bars 2 and 3 look similar. Within individual 

countries this may be somewhat different. Figure 2.12 shows the example of Slovakia. 

In this case the changes in the branch structure and fuel substitution within the branch 

operate in opposite directions. While the structural change would have favoured more 

coal use and less electricity use (stronger steel industry in 2007 as compared to 1990), 

the fuel substitution within the branches has compensated for this and nevertheless 

increased the share of electricity (e.g. through the shift from the coke-using oxygen 

process to the electric arc process). 

 

Figure 2.11 : Fuel substitution in industry due to structural changes? (EU-27) 
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Figure 2.12 : Fuel substitution in industry due to structural changes? (Slovakia) 
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2.3. Activ ity trends 
 

Industrial growth averaged nearly 2% annually since 2000 while energy 

consumption remained stable. 

 

Industrial final energy consumption was shown to be stable at the EU-27 level in 

previous sections. This happened despite growing activity levels. Since 2000, value 

added grew by 2% in real terms and the production index by about 1.8% annually on 

average for the EU-27. This hides large differences across the countries from near 

negative growth rates in Italy and the UK up to fabulous growth rates of between 6-10% 

in the new EU Member States and Ireland. The relatively large growth of Austria is 

astonishing but this country has most likely profited over-proportionally from the 

growth of its eastern neighbours. 

 

In a number of countries the value added grew somewhat faster than the industrial 

production index, reflecting a higher value of the output; however, also the opposite 

occurred (Figure 2.13). 
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Figure 2.13 : Annual growth in industrial production and value added (real terms) 

from 2000 to 2007 
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2.4. Industrial energy consumption under the EU Emission 

Trading Scheme (EU ETS) 
 

The EU Directive on energy efficiency and energy services 2006/32/EC explicitly 

excludes from its field of application ñundertakingsò which are already covered by the 

EU Emission Trading Scheme. In this section we present an estimate of the share of the 

EU ETS industries in the overall industrial energy consumption. There are different 

options as to how to define the share of ETS industries (see Annex 7.2), and different 

countries have chosen different approaches in the first National Energy Efficiency 

Action Plans. For the purpose of this chapter we have chosen the sectoral approach 

described in the Annex which is most compatible with the Odyssee indicators. 

 

Figure 2.14 shows that ETS defined in such a way comprises close to 70 % of the 

overall industrial fuel consumption in the EU-27. As a fraction of the total industrial 

final energy consumption, the EU ETS represents roughly 50 % of the energy 

consumption (Figure 2.15)12.  

                                              
12 If electricity is included, the share of the EU ETS in the total final energy consumption of the 

industrial sector is around 65%.  
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Figure 2.14 : Estimate of the share of the EU ETS sectors in industrial fuel 

consumption (EU-27; electricity excluded; sectoral approach) 
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Source: Fraunhofer ISI based on Odyssee data 

 

Figure 2.15 : Estimate of the share of the EU ETS sectors in industrial fuel 

consumption and final industrial energy consumption (EU-27) 
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Source: Fraunhofer ISI based on Odyssee data 

 

This implies that although the EU ETS is an important instrument for the industrial 

sector it covers only around half of its energy consumption; whereas the other half of the 
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consumption is NOT covered by the ETS, and in particular the important electricity uses 

in the industrial sector. These 50 % may in principle be the target of dedicated energy 

efficiency policies beyond the sole use of the EU ETS13. 

 

Across the countries the ETS represents a fairly similar fuel consumption of around 60-

80% of the fuel consumption in the industrial sector (Figure 2.16a). Lower values are 

only observed for Malta, Latvia, Denmark, Estonia and the UK. Figure 2.16b tries to 

compare the calculated shares in total final energy consumption (2007) with the shares 

obtained from the NEEAPs. The comparison is not very easy, given that the information 

cannot be extracted from the NEEAPs for a number of countries. Also there are some 

methodological differences (the base period used in the NEEAPs is frequently 2001-

2005; often it is not clear how the ETS undertakings have been delimited, etc.). In a 

variety of cases the share appears to be in the same order of magnitude, although slightly 

higher in the NEEAPs. However, there are also cases like Italy, Poland, Romania and 

Bulgaria with comparatively low shares mentioned in the NEEAPs. 

 

Figure 2.16 : Estimate of the share of the EU ETS sectors in (a) industrial fuel 

consumption and (b) in industrial final energy consumption across EU 

countries 
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13 There is also a dynamic aspect in the definition of the EU ETS: starting from 2013, more branches, 

e.g. chemicals or non-ferrous metals, will be included in the EU ETS. We have included this change 

already in our definition of the EU ETS. 
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Source: Fraunhofer ISI based on Odyssee data; various National Energy Efficiency Action Plans 

 

 

2.5. Policies: Overview of main measures  
 

A substantial renewal of policy implementation in industry 

A total of around 260 measures have been implemented or considered in the industrial 

sector for all EU countries, plus Norway and Croatia, of which 180 measures are being 

applied (Figure 2.17). Although the industrial sector has been the target of energy 

efficiency measures for quite some time, most of the on-going measures are relatively 

recent: nearly 70% were implemented since 2000 and more than 40% since 2005. This 

indicates a substantial renewal of energy efficiency measures targeting the industrial 

sector over the last years. In addition, most of the measures are national measures and 

are not linked to EU Directives or to EU involvement (~82%). However, this counting 

of measures does not properly reflect the real impact of a measure such as the EU ETS. 

The EU ETS14, which aims both at the energy industry and large industrial emitters, is by 

far the most important European-wide instrument to reduce GHG emissions in the 

industrial sector and, at the same time, to improve energy efficiency. This scheme was 

recently newly defined15 for the period 2013-2020 by including large shares of 

auctioning for the allowances (for the energy sector and the industrial sectors which are 

not threatened by international competition) and by making use of benchmarks to define 

                                              
14 Directive 2003/87/EC of the European Parliament and of the Council of 13 October 2003 establishing 

a scheme for greenhouse gas emission allowance trading within the Community and amending Council 

Directive 96/61/EC. 
15 Directive 2009/29/EC of the European Parliament and of the Council of 23 April 2009 amending 

Directive 2003/87/EC so as to improve and extend the greenhouse gas emission allowance trading 

scheme of the Community. 
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the allocation to the other industrial sectors based on the level of the 10% best Europe-

wide. Another important EU-wide measure for the industrial sector is the Eco-design 

Directive 2005/32/EC 16 which sets minimum standards for a variety of industrial cross-

cutting technologies such as electric motors. A further relevant EU-wide measure for the 

industrial sector is the CHP Directive 2004/8/EC17. 

 

Figure 2.17 : Number of measures in the EU in industry 
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Source: Adapted from MURE 

 

Financial incentives are the most frequent measures followed by informational and 

cooperative measures 

 

Financial incentives are the most frequent measures (34% of all on-going measures) 

(Figure 2.18). Then follow at some distance information/education/training measures 

(with 19% of the total) and cooperative measures (voluntary/negotiated agreements, 

15% of the total). Around 10% are in the category new market-based instruments which 

is essentially the EU ETS and White Certificates as far as relevant in the industrial 

sector. Legislative-normative measures (e.g. the Eco-design Directive) and legislative-

informative measures (mandatory audits) play a less important role in terms of measure 

numbers. Due to the Eco-design Directive legislative-normative measures are, however, 

increasing in importance. 

                                              
16 Directive 2005/32/EC of the European Parliament and of the Council of 6 July 2005 establishing a 

framework for the setting of Eco-design requirements for energy-using products and amending Council 

Directive 92/42/EEC and Directives 96/57/EC and 2000/55/EC of the European Parliament and of the 

Council. 
17 Directive 2004/8/EC of the European Parliament and of the Council of 11 February 2004 on the 

promotion of cogeneration based on a useful heat demand in the internal energy market and amending 

Directive 92/42/EEC. 
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Figure 2.18 : Number of measures by type in industry in the EU  
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Source: Adapted from MURE  

 

 

A large discrepancy in the number of measures by country 

 

There is a large discrepancy among countries in the number of measures: twelve EU 

countries are above average, which is around 8 measures per country and eight countries 

have a low number of measures (equal or below 5 measures). Germany stands out with 

30 measures targeting the industrial sector (Figure 2.19). 

 

Most countries with a larger number of measures show a broader mix of measures by 

type. However, in nearly all countries there is a preference for financial and fiscal 

measures. Exceptions are Denmark, Austria, Greece, Ireland, Sweden and Finland 

which show a broader mix of measures or a different focus (e.g. on informational 

measures). Informational measures in the industrial sector tend also to be used broadly 

by all countries. Cooperative measures (voluntary/negotiated agreements) are used by 

half of the countries, mainly in the EU-15 (in particular in the Netherlands, Sweden, 

Finland, France and Germany) but also in Estonia, Bulgaria and Slovakia. This reflects 

national circumstances, in particular preferences for specific types of policy 

interventions. 
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Figure 2.19 : Number of measures by country in industry in the EU 
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Broad coverage of measure targets with some focus on CHP 

 

There is a broad coverage of measure targets across the different energy uses (Figure 

2.20). Some focus appears to be on Combined Heat and Power Generation (CHP), on 

hot water/steam generation and on space heating. Otherwise the measures aim broadly at 

all cross-cutting technologies (compressed air, electric motors etc) and process 

technologies. 

 

Figure 2.20 : Distribution of measures by target in industry in the EU 
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Source: Adapted from MURE  
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Cooperative measures and new-market-based instruments are considered to have 

the highest impacts 

 

Figure 2.21 shows the measures ordered by the percentage of high impact measures18 in 

the total of all measures since 1990: cooperative measures such as voluntary/negotiated 

agreements19 and new market-based instruments appear as the ones where the highest 

impact is seen. However, with respect to the latter, there are also the highest 

uncertainties in the impact achieved so far, given the fact that these are very new 

instruments. Regulation and information measures are rather seen as low impact 

measures. For the first, however, it has to be specified that regulation under the Eco-

design Directive is new and therefore not yet considered. For the latter, it is quite 

difficult to estimate the impacts taking also multiplier effects into account. 

 

Figure 2.21 : Share of high impact, low impact and unknown impact measures in all 

energy efficiency measures since 1990 
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Source: Adapted from MURE  

 

An increasing influence of EU Directives and measures in the industrial sector  

 

Before the introduction of the EU Emission Trading Scheme in 2005, the EU limited its 

activities in the industrial sector to rather soft measure such as guidelines for voluntary 

                                              
18 This information is provided by the national teams based on an expert estimate of the percentage 

improvement of energy consumption. 
19 There are, however, quite some differences in the judgement on the effectiveness of voluntary 

agreements across the Member States which have such agreements already for quite some time. In some 

countries cooperative measures are judged rather weak. 
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agreements and to some informational measures, such as the Motor Challenge 

programme. In addition to the EU ETS since 2008/2009 there is now in particular also 

the issue of mandatory standards arising for the cross-cutting applications in the 

framework of the Eco-design Directive. 
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3. Industrial energy efficiency measures 
 

We have seen in the previous section that the measures in the industrial sector broadly 

cover all uses, frequently at the same time (for example, financial incentives typically do 

not differentiate between cross-cutting technologies or process technologies). We 

therefore distinguish the measures to promote industrial energy efficiency rather by their 

measure type than by energy use. 

 

3.1. Regulation for industrial energy efficiency 
 

Minimum energy performance standards emerge as an important measure type for 

industrial cross-cutting technologies. 

 

Regulation for industrial energy efficiency is not the most frequently used instrument as 

shown previously in the measure overview. Nevertheless, there are three areas where 

regulation plays a more or less important role: 

 Setting minimum energy performance standards (MEPS) for industrial cross-cutting 

technologies under the EU Eco-design Directive (legislative-normative instrument). 

This is a very recent type of measure. 

 Mandatory energy managers, mandatory energy audits and mandatory reporting of 

energy consumption as well as of energy-saving measures (legislative-informative 

instrument). 

 

In addition there may also be regulation promoting industrial CHP. In general this 

occurs, however, rather through financial incentives and special tariffs. 

 

These main measures will be discussed in the following sections. 

 

3.1.1. Minimum energy performance standards (MEPS) for industrial 

cross-cutting technologies 
 

The Directive 2005/32/EC on the Eco-design of energy-using products (EuP) has 

become the most important regulative measure for energy efficiency in the industrial 

sector. It was adopted in 2005. It establishes a framework in which manufacturers of 

energy-using products will, at the design stage, be obliged to reduce energy consumption 

and other negative environmental impacts occurring throughout the product life cycle. 

The Eco-design Directive sets a framework for performance criteria which 

manufacturers must meet in order to legally bring their product to the market. It does 

not, however, prescribe specific measures or standards and sets no overall energy-saving 

targets. Detailed actions are introduced by the European Commission following a 

process of discussion with key stakeholders and through implementing Directives (see 

Figure 3.1 for the process of the Eco-design Directive). The Eco-design Directive 

introduces minimum efficiency standards for up to 40 products which cover not only the 

industrial sector but also the tertiary sector and the building sector. Two standards have 

a very large influence in the industrial sector.  
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Figure 3.1 : Process of the Eco-design Directive 

 
Source: ECEEE (http://www.eceee.org/Eco_design/products) 

 

Table 3.1 : Overview of existing or planned minimum energy performance 

standards under the Eco-design Directive with relevance for the 

industrial sector 

Product lot and study status in the EuP (standards MAINLY directed towards the 

industrial sector 

 Electric motors 1ï150 kW, Lot 11 Entry into force 12 August 2009.  

 Ventilation fans, Lot 11 Consultation Forum 27 May 2008 

Product lot and study status in the EuP (standards ALSO directed towards the 

industrial sector 

 Tertiary Lighting (office lighting), Lot 8ï9 Entry into force 13 April 2009  

 Electric pumps used for clean water duty (mainly water pumps in commercial buildings, 

drinking water pumping, food industry, agriculture), Lot 11 Entry into force 12 August 2009.  

 Personal Computers and computer monitors, Lot 3 Consultation Forum 9 Oct 2009.  

 Commercial refrigerators and freezers, Lot 12 Study completed  

 Refrigerating and freezing equipment, ENTR Lot 1 Study on-going  

 Distribution and power transformers, ENTR Lot 2 Study on-going  

Further indicative list of product groups covered by the working plan of EU 

Commission for Eco-design Directive with relevance for the industrial sector 

 Air -conditioning and ventilation systems; 

 Electric and fossil-fuelled heating equipment; 

 Food-preparing equipment; 

 Industrial and laboratory furnaces and ovens; 

 Machine tools; 

 Network, data processing and data storing equipment; 

 Water-using equipment. 

Note: the coloured squares refer to the process status in Figure 3.1 

Source: Adapted from ECEEE (http://www.eceee.org/Eco_design/products) 
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The standard for electric motors and on pumps entered into force in 2009. Five other 

standards have a more or less large impact in the industrial sector also, of which the 

standard on office lighting also entered into force in 2009. In the work programme of 

the European Commission for the Eco-design Directive, there are seven further products 

on the list with relevance for the industrial sector (see Table 3.1 for an overview of 

these standards and their status). 

 

In the past there have been doubts about the efficiency of regulatory measures for the 

industrial sector because the norms set were well beyond the levels set by Best Available 

Technology. To some degree this can also be observed for the Eco-design Directive. In 

general, the Eco-design implementing regulation reports reference values. These 

reference values show that in a variety of cases the full impact of the Directive will only 

be reached after seven years (e.g. in the case of electric motors). Also, compared to the 

reference values, a further tightening of the standards seems possible (Table 3.2). From 

this it is clear that the major impacts of the Eco-design process in industry can only be 

expected and evaluated in a few years from now. However, there is the fact that the 

standards comprise dynamic elements. If these elements are further strengthened, and if 

necessary further tightened, the Eco-design Directive can become a very powerful 

instrument. 

 

Table 3.2 : Dynamic standards for industry published so far under the Eco-

design Directive 2005/32/EC 

Product group Dynamic standard
20

 Notes 

Tertiary Lighting  

(Lot 8&9) 

Yes Standards strongly differentiated by power class and type of lamps. 

Reference values: further margin for improvement still possible. 

Electric motors  

(Lot 11) 

Yes IE2-Motors starting July 2011. IE3 Motors starting 2015/17 

depending on the power class (or IE2 coupled with variable speed 

drives) 

Reference value: IE3 (possibly coupled with variable speed drives) 

Electric pumps used for 

clean water duty 

(Lot 11) 

Yes EEI<0,27 starting January 2013, EEI<0,23 starting January 2015 

Reference value <0,20 

Source: various official journals of the EU 

 

Nevertheless, this is the first time that the entire European Union has introduced a 

system of mandatory standards that includes more and more appliances and applies 

dynamic standards. It therefore contains important elements of a first European-wide 

top-runner programme. However, in other parts of the world more experience has 

already been gained with top-runner programmes (see the Japanese top-runner 

programme, http://www.eccj.or.jp/top_runner/index_contents_e.html, Box 3.1). This 

programme includes 21 product categories but mainly concentrates on domestic 

appliances, office equipment, heating/air conditioning and transport vehicles, while the 

European Eco-design process also includes a variety of industrial appliances such as 

electric motors. Transformers are the only main industrial equipment also included in 

the Japanese top-runner programme. 

                                              
20 In principle an inspection check is foreseen by the EU Commission after 5 years, taking into account 

the technical progress. 
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Box 3.1: Japanese ñTop-runnerò programme 
 

According to the definitions of the Japanese top-runner programme there are three ways of standard 

setting: The first is a system of Minimum Energy Performance Standards (MEPS), under which all the 

machinery and equipment products covered by this system should exceed standard values. The second 

is an average standard value system, under which the average values of all machinery and equipment 

products covered by this system should exceed standard values. The third is called a maximum standard 

value system (Top Runner Program). Under this system, targets are set based on the value of the most 

energy-efficient products on the market at the time of the value setting process. Currently, the most 

popular minimum standard value system in the world is the Minimum Energy Performance Standard 

(MEPS); the European Eco-design Directive may also be classified in this category. (Source: 

http://www.eccj.or.jp/top_runner/e_02.html) 

 

The top runner program sets its target standard values for energy consumption efficiency in accordance 

with the Japanese Energy Conservation Law, calling for obligations by manufacturers and importers to 

enhance the energy consumption efficiency of their products. The manufacturers are obliged to surpass 

a weighted average value for all their products per category for each predetermined target year. In 

Japan, target standard values for energy consumption efficiency of equipment have been set since 1998 

using this method. In contrast to requirements under Minimum Energy Efficiency Standards (MEPS), 

Japanese standards do not preclude equipment that fails to meet the standards from the market. 

Japanese standards require that all targeted equipment meet the target standard values as a weighted 

average per category. If a manufacturer wants to produce products that fail to meet the standard, it 

needs to produce products that have much higher energy efficiency than the standard in order to meet 

the standard on a weighted average basis. The rationale behind this is to lead the product market in the 

right direction while retaining product diversification yet still boosting energy efficiency of all the 

products as a whole. The Top Runner programme sets targets by a dialogue with government and 

industry, resulting in the promotion of technological innovation. The top runner targeted products are, 

as of February 2008, passenger vehicles, and freight vehicles, air conditioners, fluorescent lights, 

electric refrigerators/freezers, TV sets, VCRs, copying machines, computers, magnetic disk units, hard-

disk drives, space heaters, gas cooking appliances, gas water heaters, oil water heaters, electric toilet 

seats, vending machines, transformers, rice cookers, microwave ovens and DVD recorders. 

 

Conceptual difference between the Top-Runner Programmes (TRP) in Japan and Minimum 

Energy Efficiency Standards (MEPS) 

 

Sources:  

Okamoto (2004), www.iea.org/textbase/work/2004/shanghai/Okamoto.PDF 

Globe International (June 2008), http://www.globeinternational.org/docs/content/efficiency.final.doc 
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3.1.2. From the CEMEP voluntary agreement to Eco-design standards 

for efficient electric motors 
 

At the beginning of the decade, electric motors were the target of a voluntary agreement 

from the motor organisation CEMEP. Their aim was to phase so-called eff3 motors out 

of the market and to replace them with eff2 motors. The efficiency improvement is 

shown in Figure 3.2. The eff-2 motors had a market share of 86 % in 2007. Also the 

share of eff1 motors increased in that period (Figure 3.3).  

 

The next step in the improvement of motor efficiency will be through market regulation 

and Eco-design standards. For this purpose a new classification for motor efficiency was 

introduced (see Box 3.2). The standard aims to phase IE1 and after 2015 also IE2 out of 

the market. In the USA, ñIE2ò and ñIE3ò motors have a market share of 70%, whereas 

in Europe their market share is about 15 % at present (see EC, 2008, Brunner, 2007). 

One reason for this is that with 60 Hz (which is the common grid frequency in the US), 

it is easier to achieve higher efficiencies than with 50 Hz (which is the standard grid 

frequency in Europe). However, undeniably there was also an earlier start to ambitious 

motor standards in the US. 

 

Figure 3.2 : Differences in efficiency of electric motors 
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Source: CEMEP, http://www.cemep.org/index.php?id=21 
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Figure 3.3 : Diffusion indicator for efficient electric motors 
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*Scope : Motors covered by the Voluntary Agreement of CEMEP are defined as totally enclosed fan ventilated (IP 54 or IP 55) three phase A.C. squirrel cage 

inducation motors 1.1 to 90 kW, with 2- or 4-poles, rated for 400 V-line, 50 Hz, S1, Duty Class, in standard design. Standard design can be interpreted as type N as 

per EN 600 34-12 and according to HD 231. 

Source: CEMEP, http://www.cemep.org/fileadmin/downloads/agreement_1998-2007.pdf 

 

Box 3.2: New classification for electric motor efficiency and MEPS under the Eco-

design Directive 2005/32/EC 
 

A new classification for electric motor efficiency was introduced in 2008 (IE1 = formerly eff2, IE2 = 

formerly eff1, IE3,é). The standard aims to phase out IE1 in 2011 and after 2015 also IE2 out of the 

market: 

Å Motors in the power range 0.75 kW - 375 kW manufactured in or imported into the EU after 1 Janu-

ary 2011 must meet or exceed the ñIE2ò efficiency level. 

Å High-powered motors in the range 7.5 kW - 375 kW manufactured in or imported into the EU after 

1 January 2015 must meet or exceed the ñIE3ò efficiency level. 

Å Moreover, low-powered motors from 0.75 kW are also subject to stricter requirements starting 2015 

so that motors in the range 0.75 kW - 375 kW manufactured in or imported into the EU after 1 Janu-

ary 2017 must also meet or exceed the ñIE3ò efficiency level 

 

New international IE classification for electric motors (according to IEC 60034-30) 

 

Efficiency 

class 

Denotation Related motors Efficiency interval 

(4 poles, 60 Hz) 

Approximate motor prices in ú 

(0.75 kW - 375 kW) 

IE3 Premium Efficiency NEMA Premium 86.0% - 96.1% 40 - 60% higher than IE1 motors 

IE2 High Efficiency EPAct, MEPS, eff1 82.8% - 95.3% 20 - 30% higher than IE1 motors 

IE1 Standard Efficiency eff2 74.1% - 94.5% 160 ï 15,000 

 
Sources: own table based on Almeida et al. (2008), IEC (2008) 

 

 



39 

 

The major impact expected of the regulation is to induce similar technology learning for 

efficient electric motors as in the transition from the eff3 to the eff2 motor. Table 3.3 

shows that such learning rates can be similar for energy efficiency technologies as for 

renewables. 

 

Table 3.3 : Learning effects for the transition from less efficient eff3 to more 

efficient eff2 electric motors compared to other energy efficiency and 

renewables technologies 

Technology Time period Country/region Learning rate
21

 

Renewable energies Wind energy 1990 ï 2001 EU 15% - 19% 

1981 ï 2000 Denmark 9% 

1984 ï 2000 Spain 9% 

1987 ï 2000 Germany 6% 

1992 ï 2001 United Kingdom 19% 

2006 ï 2020 World 15% - 19% 

2006 ï 2030 World 11% 

Photovoltaic 1979 ï 2002 World 19% 

1976 ï 2001 EU 20% - 23% 

1988 ï 2001 World 26% 

2006 ï 2020 World 20% - 23% 

Biomass 1990 ï 2002 Sweden 8% - 9% 

2006 ï 2020 World 7% - 9% 

Buildings Double-glazed 

windows 

1985 ï 2001 Switzerland 12% - 17% 

Facades with insulation 

(1.25 W/m2K) 

1975 ï 2001 Switzerland 18% - 21% 

Selective windows 1992 ï 2000 Germany 16% 

Products and house-

hold appliances 

Condensing boilers 1988 ï 2006 The Netherlands 8% - 14% 

CFLs (Compact 

Fluorescent Lamps) 

1988 ï 2006 World 18% 

Washing machines 1988 ï 2006 30% 

Tumble dryers 1988 ï 2006 13% 

Refrigerators and 

freezers 

1988 ï 2006 7% - 16.5% 

Industrial cross-

cutting technologies 

Electric motors (IE1) 1995 ï 2006 

 

Europe 9% 

Source: Fraunhofer ISI (2009) 

At present, there are no signs that there could be substantial delays in implementing the 

Eco-design Directive. The regulation passed by the European Union for each product 

concerned is, after possible transitional periods, binding for the Member States. None of 

the countries at present goes beyond the standards set by the EU and in some cases there 

may also be the danger that the standards are weakened or detailed under the pressure of 

industrial associations or some of the Member States. However, in some countries there 

are also efforts undertaken to shorten the partially long transitional periods by providing 

subsidies to enhance market takeup (see the example of Italy in Box 3.5) or by including 

the technologies in White Certificate Schemes (see example of France in Box 3.11). 

                                              
21 The learning rate describes the cost reduction in a production process with increased production 

volume and increasing experience. In mathematical terms csp = 
EXc0  with csp being the specific cost 

of one production unit, c0 the cost of the unit at the starting point, X the cumulative production and E = 

LR)(1log2  
an experience parameter which describes how important the cost reduction is. E is 

related to the learning rate LR through the logarithm. 
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Such further promotion activities can be substantial in shortening the transition periods 

and in enhancing the dynamic character of the standards.  

 

3.1.3. Mandatory energy managers, mandatory energy audits and 

reporting  
 

Mandatory energy management is so far not a wide-spread type of measure. 

 In the framework of the National Energy Efficiency Action Plan, Greece envisages 

implementing an obligatory Energy Management System. 

 Hungary is proposing the mandatory application of energy management by large 

energy consumers. 

 

In practice, mandatory energy management does not play a very prominent role. One 

reason may be that large companies have energy managers while small and medium-

sized companies, where this is most relevant, may have problems to support the 

activities with enough staff. Also mandatory energy audits do not seem to be 

widespread. Disadvantages of mandatory audits include producersô perceptions of the 

mandatory nature of instruments as an administrative burden rather than a process 

helping them to reduce their costs or to become more competitive. They will tend not to 

comply with the regulation, or worse, they will comply formally, but will not integrate 

the basic idea of energy audits in the company culture. Finally, in case the audits are 

coupled with mandatory benchmarks, compliance becomes difficult to prove, given the 

complexity of industrial processes. Examples of mandatory audits exist in particular in 

some eastern EU Member States, such as Bulgaria (see Box 3.3), Latvia. Romania. 
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Box 3.3: Mandatory audits in the industrial sector in Bulgaria 
 

Energy Auditing requirements of Industrial Facilities in Bulgaria are based on the Energy Efficiency 

Act (Art. 17, EEAct, March 2004) and four regulations, namely 21/12.11.2004 (investigation for energy 

efficiency) and 18/12.11.2004 (energy performance of facilities). In 2006 the first companies licensed 

for auditing of industrial systems have started to operate in the energy services market. As part of the 

general procedure, eight sites were audited - seven in the industrial sector and one in the agriculture 

sector. The results of audits performed are shown in the table below.  

 

Results of obligatory audits in companies with annual energy consumption >3000 MWh  

(end of 2006) 

Sector/branch 

Number of 

audited 

companies 

Total annual 

energy con-

sumption 

Expected 

annual en-

ergy savings 

Expected 

annual finan-

cial savings 

Necessary 

investment 

  
GWh/year GWh/year 

million 

BGL/year 
million BGL 

Agriculture 1 1.24 0.51 0.05 0.28 

Industry/Food 1 11.01 2.78 0.17 0.67 

Industry/Textile 1 7.58 1.93 0.48 0.79 

Industry/Metal 

articles 
5 53.92 21.31 1.46 3.79 

Total 8 93.96 33.45 2.30 5.68 

   
Note: 1BGL (Bulgarian Lev) = 0.507 Euro (as of 27 August 2007) 

 

Based on these observations the Bulgarian Energy Agency AEE estimated ex-ante savings from the measure of 2.1 

PJ in 2010 and 5.6 PJ in 2016 (1.4 % and 3.8% respectively of the energy consumption of the Bulgarian 

manufacturing industry in 2004). The audit scheme for industrial entities and large buildings has the aim to audit in 

the coming years 357 industrial entities above 3,000 MWh/year and 5,476 buildings above 1,000 sqm gross floor 

area (of which 65.9 % municipal and 34.1 % state-owned). 

Source: Adapted from MURE 
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3.2. Financial/fiscal measures for industrial energy efficiency 
 

Financial/fiscal measures: The most frequent measure type. Increasingly used in a 

larger frame together with other types of measures. 

 

Financial incentives and fiscal measures constitute by far the most widespread and 

oldest type of measures used in the industrial sector. Quite frequently, however, in 

contrast to earlier days, financial incentives are used in a larger frame together with 

other types of measures such as energy auditing and implementation of energy 

management procedures in a continuous process of improving energy efficiency. This 

tends to increase their efficiency. Subsidies help to overcome the investment barrier 

(although they may not help to overcome barriers such as information deficits). An 

example of such a continuous process is described in Box 3.4 for Sweden. In general, 

the large majority of financial and fiscal incentives cover broadly all industrial 

applications (lower two bars in Figure 3.4) but cross-cutting technologies are generally 

better covered (bars in the middle) than process-specific technologies (upper bars), and a 

special focus appears on CHP.  

 

There are several reasons why cross-cutting technologies are better covered in subsidy 

schemes than process-specific technologies, in particular:  

 First, for the public bodies that provide the subsidies it is much easier to define the 

cases which are relevant for the subsidies in a standardised way. Process-specific 

improvements are, generally, only possible in combination with detailed energy 

audits, frequently to be provided by external auditors. 

 Second, a variety of companies refrain, however, from initiating detailed external 

audits on process technologies because they consider them to be at the heart of their 

business and are reluctant to accept external energy audits. This barrier could be 

overcome by mandatory audits or by audits based on voluntary agreements as 

mentioned in the EU Directive on Energy Efficiency and Energy Service. This could 

constitute an important field of the energy services to be developed under this 

Directive. 

 

CHP is particularly well covered, due to the general attention that is given to this 

technology, the existence of an own CHP Directive (Directive 2004/8/EC) and the 

progress that was achieved in this Directive in defining high-quality CHP that may be 

subject to subsidies. 
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Box 3.4: Energy Efficiency Program for Energy-intensive Industr y in Sweden 
 

The programme (PFE) : Since 2004. Tax reduction electricity tax. Induce companies to improve energy 

efficiency. 117 companies, 30 TWh, 50 % of industrial electricity consumption. 

 

A five year program for participating companies 

 

 

 

 

 

 

Evaluation so far....

1% 6% 2%
10%

2%
3%

4%

48%
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7%

Lighting

Fan systems

Indirect electrical efficiency
improvements

Compressed air systems, compressors

Cooling systems

Space heating and ventilation systems

Electrical motors

Production processes

Pumps

Other electrical efficiency
improvements

 
ü 900 measures,  

ü 1 TWh,  

ü half of the measures identified in energy audit,  

ü mainly existing technology,  

ü increased demand for energy-efficient technology 
 

Source: Malin Lagerquist, STEM , Odyssee-MURE workshop Prague, November 2008 
 

 

Programme start 

(2004) 

2 years 

Report to the  

Swedish Energy Agency 

5 years 

Final report to the  

Swedish Energy Agency 
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Figure 3.4 : Technology focus of on-going financial and fiscal measures 
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Source: Adapted from MURE 

 

Box 3.5 shows the particular example of a fiscal incentive programme for efficient 

electric motors in Italy. This type of measure is particularly interesting because they 

allow shortening of the relatively long time until regulation on minimum energy 

performance standards for electric motors has full impact (2012 for larger motors and 

2015/17 for the smaller motors). 

 

Table 3.4 shows that a relatively small number of financial incentive programmes are 

explicitly only targeted towards small and medium-sized companies (SMEs). Typical 

investments for the technologies promoted through the subsidies are in the range of 5-37 

euro/GJ. Compared to typical energy prices of 10-12 euro per GJ this implies payback 

rates of half a year to 3 years. 

 

Most programmes are generally targeted towards all companies. However, there are 

differences in the amount of incentives that can be received by large companies in 

contrast to SMEs. This is restricted by competition laws (within the EU and internal 

agreements through the World Trade Organisation WTO, see Box 3.6). Generally, it is 

much easier to give aid to SMEs than to large companies. The state aid cases for 

environmental investments fall into different categories such as investments to exceed 

standards or to accelerate the introduction of standards. This would cover for example a 

subsidy scheme to accelerate the introduction of MEPS for electric motors etc. 
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Box 3.5: Fiscal measure directed towards electric motors and inverters in Italy  
 

According to data from the General Italian Industry Confederation (Confindustria), there are approx 20 

million electric motors in Italy (75% are in the industrial sector ) which consume 156 TWh per year 

(132 TWh per year in the industrial sector ) and have an installed power of 101 GW (81 GW in the 

industrial sector ). Electric motors accounted approx. 84% of the electricity consumption in the 

industrial sector, while 2% is due to lighting and 14% to other electrical technologies. Although initial 

higher costs for high efficiency motors are compensated by large through the future savings on 

electricity consumptions, high efficiency motors represented less than 2% of the motors purchased in 

2006 and inverters are used for less than 6% of its possible applications. In industrial sectors not 

covered by the EU Emission Trading Scheme, the main energy efficiency measures implemented prior 

to 1995 were directed mainly to guarantee maintenance and technological control operations. In order 

to upgrade the Italian electric motor stock the 2007 Budget Law ( law n.296/2006 articles 358-36022) 

implemented by the Decree of Economic Development Ministry of 19 February 200723 specifies the 

following: 

1. Economic incentives:  

a) a gross tax deduction equal to 20% of the amounts payable by the taxpayer, up to a maximum 

deduction of ú1500 per motor, in a single instalment for acquiring/installing high efficiency motors24 of 

an electric power between 5 and 90 kW or for replacing existing motors by high-efficiency motors of 

electric power above 45 kW. The funding requests had to be carried out by 31 December 2007. 

b) a gross tax deduction equal to 20% of the amounts payable by the taxpayer, up to a maximum 

deduction of ú1500 per motor, in a single instalment for acquiring and installing variable speed drives 

(inverters) on installations with electric power between 7.5 and 90 kW. The funding requests had to be 

carried out by 31 December 2007. 

2. White Certificates and information programme 

The replacement of electric motors were included by Decree 20 July 2004 in the open list of 

interventions that might be considered by energy distributors or ESCOs in order to acquire White 

Certificates (TEE Title of Energy Efficiency) and to fulfil the set energy savings targets. 

 

High-efficiency motors: Admissible expenses in function of the nominal power. 

Nominal Power 

(kW)  

Maximum admissible expense 

for the purchase of a single 

motor (Euro)  

Admissible expense for the 

installation of a single motor 

(Euro) 

Total maximum 

admissible expense per 

single motor (Euro) 

5.5  700  100  800  

7.5  850  100  950  

11  1000  100  1100  

15  1200  100  1300  

18.5  1500  150  1650  

22  1800  150  1950  

30  2200  150  2350  

37  2600  150  2750  

45  3300  200  3500  

55  4000  200  4200  

75  5300  200  5500  

90  6100  200  6300  

The National Energy Efficiency Action Plan (NEEAP) of Italy estimates savings for the motor 

replacement of old IE1 (eff2) motors with IE2 (eff1) of 1100/3400 GWh in 2010/2016, while for the 

installation of variable speed drives savings of 2100/6400 GWh are estimated. 

Source: Adapted from MURE 

                                              
22 http://www.parlamento.it/parlam/leggi/06296l.htm 
23 http://www.sviluppoeconomico.gov.it/pdf_upload/documenti/phpTObaZg.pdf 
24 A high efficiency motor is defined in Annex A of the Ministerial Decree as an IE2 motor (formerly 

eff 1) 
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Table 3.4 : On-going financial incentive programmes since 2000 in the EU 

Small Large Code Title 
Starting 

Year 

Ending 

Year 

Semiquanti-

tative Impact 

Enterprises      

 x BEL5 Promotion of Cogeneration 2005  Low 

 x BG1 Energy Efficiency Act (EEA) ï Mandatory Industrial Audits for 

Energy Efficiency 

2006  High 

x  BG2 Grants for energy audits in SME 2006  Medium 

x  CZ3 Operational Programme Industry and Enterprise 2004-2006 2004 2006 Medium 

x  GER36 Special fund for energy efficiency in SME´s (Sonderfonds 

Energieeffizienz in KMU) 

2008  High 

x  LV15 Investments in Clean Fuels 2009 2013 Medium 

 x CY3 Governmental grants/subsidies scheme for the promotion and 

encouragement of RES, energy saving and the creation of a special 

fund for financing or subsidising of these investments 

2003  High 

 x FRA3 FIDEME: fund for investment in environment and rational use of 

energy 

2000  Low 

 x FRA4 FOGIME: Guarantee fund for energy conservation 2000  Low 

 x HUN9 HU51 Environment and Energy Operative Programme 2007  Unknown 

 x IRL11 Combined Heat and Power (CHP) Grants Programme 2006  Medium 

 x ITA15 Efficient electric motors and inverters 2007  Medium 

 x RO3 Management of energy demand and development of the energy 

balance sheets 

2001 2010 High 

 x RO7 Grant-supported credit line for Romania that has been established by 

the European Commission and the European Bank for Reconstruction 

and Development. 

2008 2010 Medium 

 x RO8 The promotion of ESCO's 2007 2010 Medium 

 x SLO5 Financial incentives for efficient electricity use measures 2008 2016 High 

x x BEL6 Energy audits 2002  Medium 

x x BEL18 Financial incentives for investments in energy efficiency 2002  Low 

x x BG3 Energy Efficiency and Renewable Energy Credit Line (BEERECL) 2004  Medium 

x x CR1 FZOEU energy efficiency programme 2004  Medium 

x x CR2 FZOEU and MINGORP energy audit programmes 2004  Low 

x x CR3 FZOEU renewables promotion programme 2004  Medium 

x x CZ2 Investment subsidies in the framework of the annual Government 

Programme A 

2006 2006 Low 

x x CZ6 FINESA Programme 2004  Unknown 

x x HUN17 Third party financing within the frame of Environment and Energy 

Operative Programme 

2007 2013 Unknown 

x x MAL4 Support schemes for industry and SME's 2006 2013 Unknown 

x x NOR15 Energy Consumption - Industry (Energibruk - industri) 2003  High 

x x NOR16 Grants to local heating plants (Program for lokale energisentraler) 2008  Medium 

x x POR2 MAPE/PRIME - Measure for Supporting the Use of Energy Potential 

and Rational Use of Energy 

2001 2006 Medium 

x x RO4 Financial support for investment projects to reduce energy 

consumption 

2001 2008 High 

x x RO5 Implementation of investment projects co-financed by Community 

funds 

2008 2010 High 

x x SK9 Operational Programme "Competitiveness and Economic Growth" 

priority line Energy 

2008  Unknown 

x x SLO2 Energy audits and feasibility studies subsidies 2003  Medium 

x x SPA9 Energy Saving&Efficiency Strategy in Spain (E4) 2004-2012: 

Technologies in New Processes 

2004 2012 High 

x x UK5 The Enhanced Capital Allowance Scheme 2001  Medium 

x x UK8 The Carbon Trust - (Various initiatives) 2001  High 

Source: Adapted from MURE 
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Box 3.6: State aid rules and support to energy efficiency 
 

New Guidelines on State aid for environmental protection have been adopted in the context of the 

Climate package in the beginning of 2008. Under these guidelines, Member States may grant support 

for environmental friendly projects to SMEs and large undertakings. Categories of possible aid 

measures under the Guidelines are as follows: 

ü Aid for investment for undertakings which go beyond Community standards or which increase 

the level of environmental protection in the absence of Community standards: Aid to promote the 

environmentally friendly investments up to 70% for small undertakings and 60% for medium 

undertakings. 10 points bonus can be granted for eco-innovation measures and aid can reach up to 

100% of the extra-costs of the investment when bidding process is put in place.  

ü Aid for early adaptation to future Community standards: This category concerns aid for complying 

with new Community standards which increase the level of environmental protection and are not yet 

in force. SME can befit from following aid intensities depending on when the implementation and 

finalisation take place : More than 3 years before the entry into force of the standard 25% for small 

enterprises and 20% for medium enterprises; between 1 and 3 years before the entry into force of the 

standard 20% for small enterprises and 15% for medium enterprises.  

ü Aid for energy-saving measures: Investment aid is possible up to 80% of costs for small enterprise 

and 70% for medium enterprise and aid can reach up to 100% of the extra-costs of the investment 

when bidding process is put in place. Operating aid is limited to 5 years period.  

ü Investment aid for high-efficiency cogeneration: Member States can grant aid enabling 

undertakings to achieve energy saving and aid for cogeneration up to 80% of eligible costs for small 

undertakings and up to 100% of the extra-costs if bidding process is put in place. 

ü Aid for environmental studies: aid for companies for studies directly linked to investments for the 

purposes of going beyond the Community environmental standards or achieving energy saving or 

producing renewable energy up to 70% of the costs of the study for small enterprise and 60% for 

medium enterprise. 

Source: Handbook on State aid rules for SMEs 

http://ec.europa.eu/competition/state_aid/studies_reports/sme_handbook.pdf 

 

This overview shows that financial subsidies continue to be important instruments in the 

promotion of industrial energy efficiency 

 

3.3. Cooperative measures for the improvement of industrial 

energy efficiency 
 

Cooperative measures: Considered as high impact measures; still in use despite the 

EU Emission Trading Scheme 

 

In section 2.5 cooperative measures such as voluntary/negotiated agreements were 

described as being considered high impact measures. This is certainly the case of the 

Long-term Agreements and the Benchmarking Agreements in the Netherlands (Box 

3.7). Frequently, cooperative measures are considered as a trade-off for other types of 

measures, in particular taxation measures (see the example of Norway and the 

exemption of energy-intensive companies from the electricity tax, Box 3.8). Roughly 

half of all EU countries have introduced such types of measures.  
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Box 3.7: Long-Term and Benchmarking Agreements in the Netherlands 
 

Long-Term Agreements (LTA) are voluntary agreements on saving energy, targeted at middle sized 

companies in terms of energy use. However, they are nevertheless binding for a company by contract 

when concluded. Energy Efficiency Benchmarking Covenants are a commitment to perform at least as 

well as the best in class; these agreements are meant for larger industrial corporations with high energy 

use. The LTA have a long history in the Netherlands: 

ü LTA1: 1992 ï 2000, agreements with sectors 

ü LTA2: 1999 ï 2012, for enterprises < 0.5 PJ per year; agreements with companies/sectors/authori-

ties, for sectors with combined energy use of > 1 PJ/year, participants combined should use > 80% 

of sector 

ü > 0.5 PJ per year: Benchmarking Covenant, equal worldwide best in class by 2012. In return: no 

additional policies, energy investment tax deduction 

ü LTA3: 2001 ï 2020, to reach goals of the óClean and Efficientô programme; a.o. 30% increase in 

energy efficiency between 2005 and 2020 (= 2% annually; including óchainô) 

ü LTA3 aims to include former Benchmarking participants 

 

Results of Benchmark Agreements: Participants in industry and energy production sectors represent 

40% of the national energy consumption. Industry was ahead of global top performers in energy 

efficiency in 1999, but lead has been decreasing. For 2005 energy efficiency improvement in industry 

was 4.3% compared to 1999 (= 0.7% per year). Efficiency improvement of 45 PJ in 2005. Participation 

in emission trading by many companies prevents accurate predictions (efficiency figures no longer 

reported). Source: Definitief rapport 10 nov 2006 doc.pdf by Commissie Benchmarking 

(www.benchmarking-energie.nl). 

 

Claimed results of Long-Term Agreements: About 900 participating companies in 30 sectors with a 

combined yearly energy use of 184 PJ (total energy use 2007: 3348 PJ). 20.6% between 1998 and 2007 

(= 2.4% per year on average). Claimed savings of 3.9% in 2007, compared to 1.9% in 2006. 19% 

renewable energy, 29% efficient product development, 52% process efficiency. ECN monitoring of 

energy savings 2006: industry 1.0%, agricultural sector 2.1% (multi year average numbers). Odyssee 

number for industry: on average 1.5% annually since start of LTAs in 1993. (Source: LTA results 2007 

by SenterNovem) 

 

Claimed LTA2 energy efficiency improvement  

 
 

Source: ECN , Odyssee-MURE workshop Prague, November 2008 
 

 

http://www.benchmarking-energie.nl/
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Box 3.8: Trade-off between energy taxation and voluntary measures ï  

The Norwegian programme for energy efficiency in industry 
 

This Norwegian programme illustrates well the difference between a pure voluntary agreement and an 

agreement with the counterpart to avoid a tax or a mandatory regulation. 

 

The tax trade-off 

Companies within the pulp and paper industry may apply for participation in a programme for energy 

efficiency and the approved companies will be given a full exemption (i.e. a zero tax rate) from the 

electricity tax. The general electricity tax rate in Norway is NOK 0.0988/kWh in 2005. However, 

certain industries (in particular the manufacturing and mining sector) only pay a reduced tax rate of 

NOK 0.0045 per kWh (EUR 0.00055). Energy-intensive pulp and paper companies are offered the 

possibility to participate in a five-year programme, which requires that certain energy efficiency 

obligations be fulfilled, and stipulates penalty arrangements in case the obligations are not fulfilled. 

These commitments are considered to replace the steering effect of the electricity tax, and the 

companies are therefore granted a full exemption from the electricity tax on electricity used in the 

industrial production process during the programme period. The number of beneficiaries is expected to 

be 30 undertakings in the paper and pulp industry. Another 28 energy-intensive undertakings are 

potentially estimated to enter the programme in future. The programme covers the period from 1 July 

2004 until 30 June 2014. 

The Norwegian authorities have calculated (based on 30 undertakings in the paper and pulp industry, 

which are currently paying a reduced electricity tax rate of 0.0045/kWh) an annual aid amount in the 

form of foregone tax revenue of NOK 25 million (approximately Euro 3 million). For the notified ten-

year period this amounts to NOK 250 million (approximately Euro 30 million). If all energy-intensive 

industries were to benefit from the exemption, this would constitute NOK 38 million per year in total. 

The main obligations are within two years: (1) to implement a standardised energy management system 

that is certified by an accredited certification body. (2) to carry out an energy audit and identify 

electricity reducing measures, and within five years: (3) to implement the identified electricity-efficient 

measures in the production process with a payback time of less than 3 years. 

The Norwegian Water Resources and Energy Directorate (NVE) will administer the programme. NVE 

will assess whether the application requirements are satisfied, and monitor fulfilment of the Agreement. 

After two years in the programme period, an external certification body shall certify the company. 

 

Veri fication and sanctions 

It should also be documented how the company plans to increase the energy efficiency equivalent to 

what would have been achieved by energy taxation at a level of EUR 0.5 per MWh (minimum of the 

Energy Tax Directive). The company is required to submit a list of energy efficiency measures to this 

end. NVE assesses whether the report can be approved. If the report is not submitted, or does not fulfil 

the requirements of the Agreement, NVE will disqualify the company concerned. This will also lead to 

liability for the exempted electricity tax within the programme period plus default interests. 

A report is also required by the end of the five-year period. If the final report is not submitted or is too 

incomplete, NVE will decide that the company has not fully implemented the energy efficiency 

measures in accordance with the programme. If NVE decides that the final report cannot be approved, it 

will withdraw the previously accorded approval. The company is then liable ï from the time the 

approval entered into force ï for the electricity tax including default interests. The approval shall also 

be withdrawn if the company is no longer energy-intensive. 

 

Impact evaluation 

Participation in the scheme is expected to give a reduction of 2%, or about 0.13 TWh. Eight industries 

have identified 77 energy efficiency measures that will be implemented by 2009. The calculated energy 

savings are 73 GWh electricity. 
 

Source: Adapted from MURE 
 






































































































