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Executive summary 

 
Aim and scope 
 
This study aims at assessing the impacts of different approaches to IPPC implementation on 
competitiveness of companies in two industrial sectors (electric steelmaking and domestic 
glass production). As the provisions of the IPPC Directive allow a certain flexibility for Member 
States to set permit conditions and to apply the concept of Best Available Techniques (BAT), 
the implementation of the IPPC Directive is likely to differ across the EU. Furthermore, the Di-
rective does not contain any detailed requirements concerning later stages of the “regulatory 
cycle” like monitoring and inspections which also may influence competitiveness. Therefore, 
while differences in implementation of the IPPC Directive across the EU might be justified due 
to specific circumstances, this may result in distortion of competition and an influence on the 
competitiveness of certain production sites and industry sectors within and across Member 
States. There may also be competitiveness impacts relative to non-EU competitors. 

The implementation of the IPPC Directive can conceptually be separated into three successive 
steps: the legal transposition into MS’ law, the application of national regulatory regimes and 
the delivery of the permitting process. The main focus of this study is on the potential eco-
nomic implications of the permitting process from the point of view of individual plants, but 
knowledge about the other two steps is of course a prerequisite for carrying out the study. In 
particular the institutional context is of relevance in exploring the wider impact of IPPC imple-
mentation on competitiveness. 

The concept of competitiveness is approximated in the study using a bundle of different indica-
tors representing influencing factors on the input and output side of plants and companies (e.g. 
physical and human capital, productivity, profitability, plant growth etc.). As it is challenging to 
link competitiveness indicators and measures of environmental regulation, the study highlights 
risks and opportunities having a (hypothetical) influence on competitiveness (indicators) and 
identifies various competitive advantages and disadvantages from one plant or country to the 
next.  
 
It should also be stressed that the study shows a largely qualitative character, does not trigger 
any statistical generalisations and does not aim at extrapolations from the specific sector level 
(electric steelmaking and domestic glass production) to the overall sector level (all glass or 
steel) or to other industries. 
 

Methodology  

In this study, any potential impact on competitiveness arising from IPPC implementation is 
measured through a study of particular sectors.    

The study builds on a predecessor study by Hitchens et al. (2001) which also focussed on the 
impact of applying BAT on the economic performance and viability of existing plants in three 
different industrial sectors in the EU (cement, pulp and paper, non-ferrous metals). However, 
at that time the implementation process had not really started and the study was carried out on 
the basis of the assumption that IPPC would be implemented stringently, i.e. plants would be 
required to meet all the BAT conclusions as stated in the relevant background reference 
documents (BREFs) which determine what is considered BAT at EU level for a particular sec-
tor. The study found hardly any negative impacts on competitiveness (see section 2.3 for fur-
ther details on the concept of competitiveness), but pointed out that the eventual impact would 
depend on the type and pace of implementation of the IPPC Directive.  
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Like the Hitchens study, the approach used for this study operates on multiple levels: Firstly, a 
sector review of electric steelmaking and domestic glass production based on the existing lit-
erature is presented (see chapters 5 and 6). Secondly - and this is a novel approach - the insti-
tutional context of (some) survey countries is explored in detail and linked, in particular, to the 
electric steel part of the study (chapter 4; chapter 7). Thirdly, in addition to the interview-based 
approach of the Hitchens study, a survey among electric steelmakers and domestic glass pro-
ducers was carried out, the results of which are presented in chapters 7 and 8. Comparative 
conclusions and overall concluding remarks are presented in chapter 9. 
 
All data and information received are processed in an anonymous format so that full confiden-
tiality of individual company data is guaranteed.  
 
Results 
 
Various potential economic impacts on competitiveness have been found in the analysis of the 
institutional context of IPPC implementation. There is reason to believe, given the lack of as-
sessment methodologies, that many competent authorities assess economic viability at the 
level of individual companies rather than at sector level as the Directive requires. It has also 
been found that competitive distortions can result from different levels of stringencies and 
regulatory quality, e.g. more stringent regulations typically negatively affect competitiveness of 
those companies immediately affected by them. Furthermore, the analysis of the institutional 
context shows that competitiveness impacts may arise in countries where the previous permit-
ting regime displayed a low degree of similarity to the IPPC regime and where the regime 
therefore needed to be fundamentally restructured to implement the Directive. Moreover, com-
petitive distortions can be due to differences in the frequency, regularity, consistency and qual-
ity of inspections across countries. Available evidence suggests that these differences are in-
deed present. This is even clearer in the comparison with some non-EU countries (e.g. Rus-
sia). Other differences in IPPC implementation that have been found relate to variations in 
permitting fees, different schemes of financing permit-related activities of competent authorities 
and variations in the length of permitting. These latter differences may be relatively unimpor-
tant quantitatively, so that one may speak about irregularities rather than competitive distor-
tions.  
 
The analysis of the electric steelmaking and domestic glass sectors follows two different re-
search avenues. In domestic glassmaking the available survey data were classified according 
to whether the respondents themselves reported a competitiveness impact from IPPC imple-
mentation. This self-estimation was cross-checked with other data provided by the respon-
dents in order to make sure that it was plausible. Furthermore, the data were analysed by 
product group and not by country of origin of the respondents (in particular to ensure confiden-
tiality in light of the limited number of respondents per country), which means that no detailed 
link to the institutional context was established. In contrast, an analysis of survey data by coun-
try was possible, to some extent, for the electric steel sector and a stronger link with the institu-
tional context of environmental regulation could therefore be provided. The results for this sec-
tor are largely qualitative due to the data made available and obtained by face-to-face inter-
views both with plants, regulators and other stakeholders in the area. The self-estimation of 
any potential competitiveness impact provided by the respondents was used to a lower degree 
than in the domestic glass sample.  

In the electric steelmaking part of this study some convergence to more stringent regulation 
and an attempt to achieve a partially more level playing field were identified across sample 
sites. It should be stressed that several of the environmentally high performing plants explicitly 
stated that their competitive position would improve (in the sense of a more level playing) if the 
stringency of regulation in previously more leniently regulated countries were to increase. Fur-
thermore, a transitory cost-induced competitiveness impact was found in some sample plants 
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in one Member States producing electric steel (in general this would be expected in all coun-
tries with a substantial change in permitting regimes). Most likely this impact is a short-term 
competitiveness effect for strong exporters competing exclusively on price with producers in 
countries with more lenient environmental policies. However, no longer-term impact has been 
identified for in relation to EU and non-EU competitors.  
 
In the analysis of competitiveness impacts arising from IPPC implementation, other intervening 
plant specific factors have also been considered in the electric steelmaking sample. These are 
inter alia plant age, management style, general environmental management of plant, the posi-
tion of a specific plant in particular steel markets (e.g. quasi-monopoly position more likely in 
specific niche markets), or relationship to customers etc. For example, young plant age was 
found to be a factor facilitating the economically efficient adoption of IPPC. There was no evi-
dence in the steelmaking part of the study that small plants would suffer disproportionately 
more from costs related to IPPC implementation than large plants. Although investment in BAT 
represented an additional cost for the electric steelmaking sample plants with relatively long 
pay-back periods (if any), there were some cases where BAT investment was reported to trig-
ger positive impacts on e.g. process efficiency and labour productivity.  
 
Helpful factors on the institutional level which facilitate IPPC implementation for electric steel-
making sample plants are, among others, a co-operative relationship with authorities, the 
availability of the BREF as a reference manual, one-stop-shop permitting and very importantly 
the coincidence of IPPC implementation with the operator’s own efforts to improve the envi-
ronmental performance of a plant.  
 
The study also demonstrated that environmental costs induced by regulation are only one 
among many factors influencing competitiveness of the electric steel industry. Especially look-
ing at the cost structure of steel plants it is evident that costs and availability of raw materials, 
labour costs and electricity costs are clearly more important and decisive than costs induced 
by environmental regulation.  
 
With regard to the domestic glass part of the study, it should be stressed that domestic glass 
making represents a special sub-segment of the glass industry and accounts for only 4% of the 
output of the entire glass industry. Its results cannot be applied to any other market segment of 
the glass industry. The two main market segments studied in this report are crystal glass and 
soda-lime glass.  
 
Overall, the market for crystal glass is in general decline due to changing trends in style and a 
reduction in consumption. The survey results for the sample of crystal glass producers suggest 
that IPPC is not found to be a major factor affecting competitiveness of this market segment.  
 
In contrast, the segment of soda-lime glass is very price sensitive, and exposed to fierce inter-
national competition. Therefore, any competitiveness impacts arising from IPPC implementa-
tion have been found to be more likely. However, the analysis of plant specific factors such as 
profitability, investment ratio and R&D capacity yielded evidence that sample plants with a 
higher performance in these areas experienced less or no competitiveness impacts arising 
from IPPC implementation. Even when a negative competitiveness impact was identified, it 
was only short-term and had no impact on long term company development.  
 
As in the electric steelmaking part of the study, there was no evidence that small plants in the 
domestic glass sample would suffer disproportionately more from costs related to IPPC imple-
mentation than large plants. Domestic glass sample plants which have made early investments 
in BAT experience more favourable economic impacts, reporting no competitiveness impacts 
from IPPC implementation.  
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At the institutional level, several supportive factors facilitated IPPC implementation for the 
sample of domestic glass producers (e.g. a co-operative relationship with authorities, the 
availability of the BREF as a reference manual, the coincidence of IPPC implementation with 
the operator's own efforts to improve the environmental performance of a plant etc.).  
 
Generally, the domestic glass sample results suggest that any increases of production costs 
for EU producers acting in the low priced end of the market are difficult to absorb. However, it 
was also found that environmental regulation was one of many competitive pressures faced by 
the domestic glass industry. Other competitive factors, like lower labour costs in major non-EU 
competitor countries such as China and Turkey, exert a higher degree of pressure on the EU 
domestic glass producers than costs following IPPC implementation. Overall, no significant 
impact of IPPC implementation on competitiveness and long term growth and/or company de-
velopment of high quality segments of the domestic glass industry in the EU could be traced. 
This was the case across all product groups and also across different types of implementation 
approaches.
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PART I: General introduction 

1 Aim and scope of the study 
 
Council Directive 96/61/EC concerning integrated pollution prevention and control (also known 
as the IPPC Directive) aims to minimise pollution and achieve a high level of protection of the 
environment as a whole. It lays down a framework for setting common permitting and control-
ling rules for about 50.000 industrial installations in the EU.  

Article 9(4) of the IPPC Directive states that emission limit values in permits “shall be based on 
best available techniques (BAT), without prescribing the use of any technique or specific tech-
nology, but taking into account the technical characteristics of the installation concerned, its 
geographical location and the local environmental conditions.” Moreover, recital 18 of the Di-
rective states that “it is for Member States to determine how the technical characteristics of the 
installation concerned, its geographical location and local environmental conditions can, where 
appropriate, be taken into consideration”. As a result, certain flexibility for Member States is 
anchored in the provisions of the Directive concerning the setting of permit conditions, as well 
as in the notion of BAT itself. Also, the Directive does not contain any detailed requirements 
concerning later stages of the “regulatory cycle” like monitoring and inspections. 

Therefore the implementation of the IPPC Directive is likely to differ across the EU. While this 
may be justified in some cases1, it may also distort competition and influence the competitive-
ness of certain production sites and industry sectors within and across Member States and 
also in relation to non-EU competitors. It is these competitiveness impacts arising from differ-
ences in implementation of the IPPC Directive which this study addresses both within the EU 
and in relation to the EU's competitors. The immediate focus of the study is on plant competi-
tiveness, but there will also be conclusions on a sector- and/or country-level.  

Choice of sectors and Member States 

The terms of reference for this study required that this assessment would be carried out for two 
to four industrial sectors within a case study framework. Their selection should be based on 
the methodological problems to be expected in analysing the sector, the economic significance 
of the sector, its vulnerability to competitiveness pressures, the presence of small and medium 
enterprises (SMEs) in the sector, the environmental impacts of the sector as well as date of 
finalisation of the BREF2 and the extent of IPPC permitting. Furthermore, the study should 
cover at least six Member States representing a wide range of approaches to implementation 
of the IPPC Directive, a balanced geographical coverage (with at least one new Member State) 
and a significant proportion of industrial activity in the selected industries. 

At the beginning of the project it turned out to be important to assure co-operation on behalf of 
industry. While industry is usually strongly interested in assessing impacts on costs and com-
petitiveness of new environmental regulation, co-operation was not self-evident for this study. 
Their quite cautious reaction may seem surprising to some. Yet, industry most frequently ar-
gued that the time for undertaking such a study has not been well chosen (see table 1). 

                                            
1  It is not the intention of the Directive to lead to a complete harmonisation of environmental standards. Also in the 

light of possible distortions of the level playing field the need for differentiations of environmental standards is 
discussed (see for a longer discussion e.g. Faure, 2001). 

2  BREFs are BAT reference documents acting as a guidance for Member States. They result from the exchange of 
information on BAT according to Article 16 of the IPPCD. 
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Table 1:   Industry contacted or considered for this study 
 

Industry sectors 
contacted / 
considered 

Reasons for not choosing the sector 

Pulp and paper 
industry 

Industry argued mainly that the study would bring hardly any new in-
sights, since the industry was already included in Hitchens et al. (2001). 
Other concerns were also raised (e.g. chosen segment, workload for 
companies). 

Textile industry Industry supported the study in principle and was very interested, but 
argued that the study comes too late to influence the IPPC implementa-
tion process (and too early to review it given the limited amount of per-
mitting so far).  

Chemical industry Closer contact to industry was established and industry supported the 
study with its own ideas. The segment of ethylene crackers was consid-
ered as a potential good candidate but in the end not found suitable for 
the study, mainly because it was difficult to draw up the possible 
boundaries of the analysis3. It was therefore considered by industry that 
any competitiveness impacts from the IPPC Directive would be difficult 
to measure. 

Foundry industry Industry argued that the BREF has only been finalised very recently and 
that any assessment would be premature. 

Pig farming Sector considered too heterogeneous with too many installations. 
 

 
Finally, two sectors where the IPPC permitting process is relatively advanced and industry as-
sociations agreed to support the project could be found. In both sectors two relatively homoge-
neous segments exposed to international competition were chosen. Concerning the iron and 
steel industry, electric steelmaking based on the electric arc furnace route is at the centre of 
our study. There are about 190 installations of this kind in the EU. Within the glass sector the 
investigation is focussed on domestic glass; there are about 50 installations producing domes-
tic glass in the EU. While electric steelmaking represents an economically significant part of 
the iron and steel sector, domestic glass accounts for a small share of the entire glass indus-
try. Both segments can be clearly distinguished from other parts of the respective industry sec-
tors. Also, there is a significant amount of SMEs in particular in domestic glass production (less 
so in electric steelmaking).  

Approaches to the implementation of IPPC  
 
The implementation of the IPPC Directive can conceptually be separated in three subsequent 
steps: the legal transposition and anchoring in MS’ law, the application in national regulatory 
regimes and the delivery of the permitting process. The main focus of this study is on potential 
economic implications of the permitting process from the point of view of individual plants, but 
knowledge about the other two steps is of course a prerequisite for carrying out the study.  

Concerning the first step, legal transposition, Member States have adapted their existing per-
mitting systems to the IPPC regime or adopted new legislation transposing the Directive. Thus, 
some Member States already had an integrated permitting system in place previously so that 
only minor legal changes were necessary. By contrast other Member States had to restructure 
their permitting system more fundamentally. These differences explain in part why the transpo-

                                            
3  Industry argued that there are some stand alone plants, but generally crackers are integrated with downstream 

users such as polyethylene producers or refineries. Studying the impacts of BAT on ethylene crackers only 
would not be enough, since substantial knock on effects are likely to occur on the level of the downstream user 
(the polyethylene producer for instance). One would then have to take a larger sector (ethylene producers + 
polyethylene producers for instance) with the problem of the BREF on polymer just being finalised. The competi-
tiveness issue seems mainly to be linked to the delocalisation of the downstream users. Spot markets do not 
seem to be a big issue. 
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sition of the Directive has been delayed in some countries or why some MS have transposed 
the Directive only partially in the first years after the IPPCD entered into force (e.g. Italy up until 
last year). Moreover, Member States have used the legal flexibility of the Directive to a differ-
ent extent (e.g. the possibility laid down in Article 9(8) to prescribe certain requirements for 
certain categories of installations in general binding rules, instead of including them in individ-
ual permit conditions). 

The second step, the application in a body of national, regional and local regulations, proce-
dures and guidance documents, is an important indication on whether there is any change in 
permitting practices or whether previous procedures are maintained.4  By asking whether 
Member States formally comply with the IPPCD it is also linked to the first step. European re-
quirements in pollution prevention and control may resemble certain national arrangements, 
but also impose significant changes upon other Member States. Clearly, Member States have 
started from different positions with some national arrangements prior to the entry into force of 
IPPC legislation being already broadly in line with the IPPC “philosophy” and some others in 
need of more fundamental restructuring. On the other hand, implementation will depend on the 
degree of adaptation pressure exerted by supranational policies and the way this is received 
by national administrative traditions (Knill, 1998). Factors affecting such adaptation are policy 
characteristics and contents (i.e. primarily the nature of requirements set in a EU Directive, but 
also, and maybe more importantly, preferences, capabilities and resources of subordinate ad-
ministrative actors dealing with practical enforcement, as well as societal actors addressed by 
the policy in question. 

The third step, the actual delivery of the permitting, is closely related to the way IPPC require-
ments are anchored in national and local regulations and procedures. A broad examination of 
the link between step two and step three will to some degree allow to assess practical compli-
ance, i.e. whether the objectives of legislation are actually met in practice. But there may still 
be a discrepancy between legal and administrative compliance on one hand and practical 
compliance on the other hand. The latter do not completely (i.e. only to a certain extent) de-
termine the result of individual permitting processes. Not only across countries, but even within 
one country with similar administrative traditions and procedures actual permitting is also a 
matter of discretion and varies from one local or regional permitting authority to the next and 
from one industry sector to the next. Also, a further distinction between the practical application 
and enforcement could be made here (Glachant et al., 2001, p. 15): The former relates primar-
ily to the way permits are issued (including the necessary infrastructure for this task), whereas 
the latter encompass all approaches of the authorities to encourage or compel others to com-
ply with existing regulation (e.g. monitoring, on-the-spot controls, sanctions).  

It is eventually the process and the result of individual permitting that allows to assess the eco-
nomic consequences for the affected plants. In terms of process, it matters i.a. what the timing 
in permit application and permit granting looks like, whereas, in terms of contents, the level of 
environmental stringency is most relevant. Thus, it is of interest how regulator and operator 
interact and which procedures and criteria are actually applied “on the ground”. At the same 
time, it matters from an economic point of view to characterise the site and its (IPPC-) installa-
tions and to assess its framework conditions (sector, market and political environment). 

                                            
4  The study will not investigate the different approaches to the implementation of the IPPC Directive in regulatory 

bodies in isolation. This latter aspect is covered by another study informing the IPPC review which is fed into this 
study as much as necessary (see ENTEC, 2006). 
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The study also builds upon a predecessor study by Hitchens et al. (2001) which was carried 
out between 1999 and 2001 when even fewer experience had been made concerning the im-
plementation of IPPC in Member States. Based on some analytical simplifications to account 
for the unknown “real” level of BAT the study dealt with the impact of applying BAT on competi-
tiveness of individual plants in the cement industry, the pulp and paper sector and in non-
ferrous metals. Inter alia the study found no evidence that BAT prevented those companies 
using them and achieving good environmental performance from remaining competitive both 
nationally and internationally. However, the study also emphasised in its conclusions that the 
impact of BAT on competitiveness in other and maybe less competitive plants would depend 
on the way the IPPC Directive would be implemented in Member States. Therefore, in the cur-
rent more advanced state of implementation of the IPPC Directive, this study will build on the 
Hitchens study, apply it to industry sectors not studied previously and check whether the con-
clusion of Hitchens et al. (2001) still hold or need to be modified. The study builds upon the 
experiences already gained on the implementation of the Directive since 1999. Such types of 
analysis could of course also be carried out after the deadline for the full implementation of the 
IPPC Directive by October 2007.  

This study will also be used as a source of information to inform the IPPC review process.  

Yet, as explained in the next section (and reiterated throughout the following chapters), the 
study faces considerable methodological and data constraints. Other than Hitchens et al. 
(2001) the institutional complexity and ambiguity of a still quite uncomplete and often unsatis-
factory process of IPPC implementation (application, delivery) is taken seriously in this study.  
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2 Methodology 
2.1 Basic approach 

In principle, this study will assess the impacts of different approaches of IPPC implementation 
on competitiveness through a case study. The case study approach examines the actual ex-
perience of plants in implementing the IPPC Directive and represents one of a number of pos-
sible approaches to the measurement of the competitive implications of IPPC implementation. 
An alternative approach might, for example, involve modelling the impact of BAT on costs of 
production. Given price elasticity of demand the effect on industry output and employment 
could then be estimated in a model. Econometric models are certainly a powerful tool, since 
they allow to construct different scenarios in an internally consistent way, in particular one in 
which an (IPPC) intervention takes place (policy scenario) and one in which the intervention is 
absent (the counterfactual situation or reference/baseline scenario). Comparing the results in 
relative terms allows to estimate the net effects of a particular policy (or set of policies), and 
only that policy (that set of policies). However, given the limited experience with IPPC permit-
ting until today, the case study approach was preferred and stronger emphasis was put on 
describing, understanding and explaining actual plant performance in the context of IPPC im-
plementation. Yet, by abstracting from single cases as much as possible the study tries to 
come closer to model-based results. This will be done by comparing relevant influential factors 
between cases or by drawing analogies. Below we therefore try to construct our own “model” 
to a certain extent.5  

The case study approach chosen here operates on multiple levels: It will consist of sector re-
views, a postal/electronic survey and interviews. The sector reviews for domestic glass and 
electric arc furnaces will present the background to be able to better frame the analysis of both 
the survey and interview data. Apart from describing and delineating the sector the reviews will 
contain an analysis of a number of quantitative factors which help to approximate the competi-
tiveness of the respective industry in selected EU countries, over time and in relation to other 
industries and competitors from non-EU countries. Yet, given the paucity of data and the lack 
of conclusive evidence at the sector level, the reviews will analyse the impact of environmental 
variables and environmental regulations (i.a. IPPC-related regulations) on competitiveness to a 
limited extent only.  While this “phenomenological approach” is insufficient in itself, it will allow 
to better contextualise the micro-level analysis at a later stage of the project.  

Below the sector level this study uses, other than Hitchens et al. (2001), a postal/electronic 
survey in order to capture the different impacts of IPPC. As a result, the study intends to cover 
a broader spectrum of electric steelmaking and domestic glass making installations (for the 
geographical distribution of the survey installations across Member States see table 2).  

The study primarily asks for information from those sites that have already undergone the 
IPPC permitting process. However, attention was also be paid on whether there are certain 
patterns in the permitting process that may result in distortions of competition or other irregu-
larities (e.g. between existing and new installations, between different regions etc.). In addition, 
it was of interest to ask whether there are distortions between IPPC and non-IPPC installations 
(resulting e.g. from the thresholds foreseen in the IPPC Directive).  

                                            
5  Note that “with and without” analysis applied in model studies is different from “before and after” analysis, requir-

ing not only what the world was like before the regulation was imposed, but what would have happened in its ab-
sence. This “baseline” problem is more than a data problem; it is also a modelling problem. The world will either 
be observed with the regulation or without it; but one cannot rewind the tape of life and play it again. 
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Table 2:    Distribution of sites* included in survey  

for electric steelmaking and domestic glass production 
 

Country 
 

Sites for  
electric steelmaking 

Sites for  
domestic glass production** 

Austria  4 
Belgium 5 1 
Czech Republic  4 
Finland  1 
France 19 9 
Germany 20 9 
Greece  1 
Italy 27 6 
Luxembourg 3  
Netherlands  1 
Norway  1 
Poland 9 1 
Portugal 1 1 
Slovakia  2 
Slovenia  2 
Spain 21 3 
Sweden 8 2 
UK 7 3 
Total 120 51 

Notes: *  A site can comprise several installations. * * The total of 51 sites refers to the original list of targeted sites. 
During the process of the survey the targeted sample diminished to a size of 47 installations which are presumably 
subject to IPPC (see also chapter 8 of this report). 
 
The survey asks for information about IPPC requirements at the level of individual production 
sites, the environmental situation at these sites and combines this with data on the competitive 
position of plants/sites. In particular managers are asked: 

• to indicate the state of IPPC implementation and to illustrate any changes due to IPPC im-
plementation compared to the previous environmental regime incl. compliance costs, any 
change in emission limit values as well as obstacles and helpful factors in the IPPC permit-
ting process; 

• to give data on the competitive performance of plants incl. productivity, markets and profit 
ratios; 

• to specify the competitive advantages and disadvantages they face for their main product 
segments in comparison both to EU and non-EU competitors, including those arising from 
environmental regulation and costs; 

• to indicate the impact of (expected) IPPC related compliance costs and/or the adoption of 
BAT on overall firm performance and profit;  

• the individual economic effects of adopting new environmental techniques at plant level. 
For a number of these techniques managers are asked a series of quantitative and qualita-
tive questions on the impact of that initiative on plant performance (asked in an annex to 
the survey questionnaire).  
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A list of installations in the two selected sectors was prepared in collaboration with the respec-
tive European and in the case of electric steelmaking also with national industry associations. 
The list includes in total 171 sites for the 2 sectors concerned (see table 2 above) and was 
also distributed to Member States. In early May two different questionnaires for electric steel-
making and domestic glass production focusing on the impacts of different approaches of 
IPPC implementation on competitiveness were sent out to industrial installations in the EU. 
The planned deadline for answering originally was 30th of May 2006. However, due to some 
difficulties explained in the next paragraph, response was delayed until late June/early July.  

One of the difficulties of conducting a written survey is that no face-to-face contact with compe-
tent respondents can be established and that it is sometimes impossible to find out who the 
competent person(s) would be. In addition, operators and managers need to take care of their 
main business and cannot be expected to spend an excessive amount of time on filling out a 
survey. As a result, surveys on inherently complex matters (like the economic impacts of IPPC 
regulation) meet easily either with ignorance and uncertainty or get discarded due to time or 
other business constraints. 

For this reason, it was aimed to carry out additional interviews both in individual sites and 
headquarters as well as with authorities and other stakeholders (e.g. industry associations) in 
each of the two selected sectors. These interviews were either based on the (partial) results of 
the postal/electronic survey or facilitated eventual filling-in of survey questionnaires. The latter 
was especially the case in the electric steelmaking case study. On one hand, personal inter-
views helped to establish a greater amount of trust to the concerned plant/environment man-
agers. On the other hand they serve to investigate any implementation issues and potential 
competitiveness impacts in greater depth, fully accounting for the potentially large amount of 
site- and context-specific factors coming into play. Site visits and interviews helped to deal with 
the methodological challenges we were facing in this study (baseline problem, separation of 
cause and effect etc., see below). 

 
 
2.2 Conceptualising links between the IPPCD, IPPC implementation and competi-

tiveness 

How can we conceptualise the role of the implementation process when assessing the impacts 
of IPPC on competitiveness? Graph 1 helps to illustrate the complex linkages in a simplified 
way. The IPPC Directive aims to achieve a high level of protection of the environment as a 
whole (outcome) through the prevention or reduction of pollution from industrial sources (re-
sult). This is done by setting common rules for permitting and controlling these industrial activi-
ties and by formulating other principles and requirements Member States have to adhere to 
(more direct “outputs” of the policy intervention). However, what these outputs are at the level 
of individual production sites (e.g. emission limit value (ELV) set) depends strongly on the insti-
tutional context which will differ from one Member State to the next (and possibly along other 
dimensions, see below).  
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Apart from environmental results and outcomes the IPPCD produces potentially important 
economic results (first impacts) and outcomes (wider or longer-term impacts).6 These eco-
nomic impacts are also, and possibly more directly, induced by other policy areas (e.g. at-
tempts to liberalise energy markets at the EU level). These policy processes interact with IPPC 
based permitting at different governance levels and (mostly) in different policy arenas (see also 
Glachant et al., 2001, p. 4f.). In addition, a potentially large amount of exogenous factors 
needs to be accounted for at the level of results and outcomes (e.g. geographical, socio-
economical, sector-specific). They “co-produce” these impacts, but are not or only indirectly 
related to the IPPCD. It is thus useful to think of the institutional context primarily intervening at 
the level of outputs and other exogenous factors interacting with the effects of the Directive 
mainly at the level of results and outcomes (see also European Commission, 2004, p. 93). 

Graph 1:  Conceptualising links between the IPPCD,  
its implementation and competitiveness 

(stylised examples in brackets illustrating key terms*) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*Note: The decrease of competitiveness in outcome 1 is only a potential and exemplary impact. A priori the extent 
and the direction of any competitiveness impact are not clear. Eventually. this will depend on the industry, the price 
elasticity of demand etc. 

Various stages in the implementation process can now be distinguished conceptually.  

                                            
6  These can be framed using the concept of competitiveness (see below 2.3). 
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Along these stages hypothetical linkages to economic implications and eventually the impacts 
on competitiveness of the IPPCD (level of results and outcomes in the graph) can be explored. 
As indicated above these linkages are typically quite indirect, so that no immediate conclusions 
can be drawn. In addition, some of the potential economic impacts may be temporary whereas 
others may be permanent or longer lasting. The first stage of “implementation” refers to the 
legal transposition and anchoring of IPPC in Member States’ law7. The starting positions of 
Member States clearly differ: some Member States need to adapt while others need to more 
fundamentally restructure their current system of regulating emissions from industrial sources. 
The additional impact of IPPC may therefore be more or less pronounced, and in some cases 
it may be negligible or not discernible. Also, IPPC requirements may be in harmony or in con-
flict with other regulations companies (still) have to face.  

This leads us to the first hypothesis: The more similar the pre-IPPC country/regional regime to 
the spirit and the letter of the IPPCD and the higher the level of consistency with related (envi-
ronmental) regulations the less influence on competitiveness is to be expected.  

The second stage of implementation relates to the application of the IPPCD in na-
tional/regional/local regulations. The main focus is on Member States’ characteristics facilitat-
ing or impeding the application of the directive given the pressure from the EU level to adapt 
the current national permitting and enforcement system. While the number of influential factors 
is potentially large we propose to concentrate on two main characteristics: administrative struc-
ture and administrative resources. The first refers to the level and distribution of competencies 
as well as the establishment and functioning of suitable co-ordination mechanisms (see expla-
nations in chapter 4.2), the second entails the level and quality of financial, technical and hu-
man resources. We propose the following hypothesis here: A clear distribution of competen-
cies without frictions and proper co-ordination among competent authorities is less likely to 
impose a burden on companies subject to permitting and negatively affect competitiveness. A 
high level of professionalism, integrity and training is less likely to lead to unequal treatment 
and competitive distortions.  

The third stage of implementation refers to the delivery of permitting and enforcement “on the 
ground”. Permits differ in the number of requirements (e.g. monitoring, reporting) and the level 
of stringency (especially of the ELV) imposed on the operator. The permitting process varies 
i.a. in terms of the time required and the flexibility granted to the operator (e.g. early take-up of 
production). The enforcement of the permit conditions from one site to other varies i.a. by the 
frequency and type of inspections and monitoring and the level of co-operation and trust be-
tween operator and competent authorities. On this quite general level we hypothesize that c.p. 
the impact on costs and effort of the operator (and eventually plant competitiveness) is the less 
important 

• the lower the level of stringency and the more transparent and coherent the relevant regula-
tory requirements  

• the less strict the enforcement regime and the less frequent the number of inspections 

• the faster the permitting process and the more co-operative the relationship with competent 
authorities 

• the higher the consistency in the permitting and enforcement approach (i.e with regard to 
the above elements) from one site/region/country to the next (e.g. same level of ELV for 
“identical” process in “identical” plant in neighbouring region) 

                                            
7  In legal terms the transposition of EU law in Member States’ law does strictly speaking not qualify as part of the 

implementation process. 
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This more general set of hypotheses needs to be fine-tuned and contextualised in light of the 
evidence found in the case-studies and during stakeholder interviews (e.g. regarding the inter-
pretation of BAT) (see chapter 4.3). 

As indicated in graph 1 the various stages/levels and impacts of IPPC implementation inter-
relate with (sector-specific) economic factors (exogenous factors) that  operate more directly 
on the level of results and outcomes. These economic factors can be looked at starting from 
the position and history of individual companies/plants or at a broader sector level. Yet, it is 
unclear, if and how these factors (e.g. typical competitiveness indicators) interact with IPPC 
requirements and whether they should (to some degree) be endogenised into the explanatory 
framework.  

While there may be numerous potential linkages between IPPC and “general” competitiveness 
indicators that need to be looked at on a case-by-case basis, a relatively close relationship is 
typically apparent when considering a company’s investment motives. At a more general level 
we hypothesize that IPPC is less likely to have a negative impact on competitiveness the more 
synergies between IPPC investment requirements and other company (environmental) invest-
ment strategies.    

 These conceptual linkages between the IPPC Directive itself, the IPPC implementation and 
competitiveness illustrate the need to look at multiple baselines. Specifying a baseline helps to 
think about what would happen in the absence of a policy measure, and hence what precise 
difference the policy measure makes. This is essential, as we should in principle only include 
those additional (economic) impacts that are due to the introduction of the new IPPC regime.  

A baseline may be looked at from the perspective of a single Member State only or for several 
Member States in conjunction. Again, it is often more straightforward to study the evolution of 
permitting in single Member States only. By contrast, creating a valid baseline across countries 
is inherently difficult given the in-built flexibility of the IPPCD (with a number of specific permit-
ting requirements only determined at national, regional or local level) and the similarity of the 
IPPCD and IPPC philosophy with some national permitting policies. As a result, only partial 
cross-country comparisons can be made and care needs to be taken in drawing conclusions.  

 

2.3 Competition, competitive distortion, competitiveness and environmental strin-
gency – Some clarifications on key terms 

Some hypotheses have been brought forward on potential economic impacts of the IPPC Di-
rective, but further clarification is needed on what this implies in a market environment and with 
respect to fundamental principles of EU legislation. 

One of the key objectives of establishing the European Economic Community (and later the 
European Community) was the creation of a common market with undistorted competition. The 
establishment of a common market where firms “freely” compete against each other is be-
lieved to enhance social welfare. The principal instrument to prevent or eliminate distortions of 
competition mentioned in the Treaty is harmonisation, i.e. the deliberate equalisation of policy 
instruments and norms in different countries or, at least, the procedures that lead to norms and 
regulations. While this approach has (to a different extent) been applied to policy areas such 
as safety, health or environment, it often remains unclear what a distortion of competition en-
tails and what, if at all, should be done to reduce or eliminate it. 
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Van der Laan and Nentjes (2001) propose to distinguish (conceptually) between two different 
views on what constitutes a distortion of competition. The first one, brought forward primarily 
by economic theory, interprets a competitive distortion as an inefficiency leading to welfare 
losses. The second view, regards distortion of competition as a situation where firms do not 
operate under equal starting conditions giving rise to inequalities. 

Competitive distortion as inefficiency 
 
More precisely, the first view defines a competitive distortion as a measure which entails a 
price deviation from a (hypothetical) welfare optimum under perfect competition, thereby re-
ducing the efficiency of the allocation of resources and in particular (inter-)national trade. Gains 
from trade would be diminished, since free trade results in an international distribution of indus-
tries where countries (regions) specialise in industries producing products which require for 
their production inputs which are relatively abundant in that country (region) (e.g. with coun-
tries relatively abundant in labour specialising in labour-intensive products). This trade pattern 
based on the principle of comparative advantage is a priori more efficient (“Pareto-superior”) 
than an alternative one putting deliberate restrictions on exports and imports.  

It is well known from environmental economics, however, that this pattern does not (easily) 
emerge when considering the environment and the utilisation and consumption of natural re-
sources. Due to its public good characteristics a market for environmental inputs does not de-
velop spontaneously. In order not to change relative prices to the disadvantage of ecologically 
beneficial processes and goods, it is generally emphasised that policy interventions (like envi-
ronmental regulations) are needed to create artificial prices and correct for the deficiencies of 
the market. In other words: Without environmental regulations – be it standards, norms, eco-
taxes or other instruments – that make the polluter “pay” for the ecological costs he induces, 
inter-firm competition for scarce factors is biased, and thereby the whole market outcome is 
distorted.  

Neoclassical economists have proposed to internalise external effects and further social costs 
of economic activities associated with the environment on the basis of the “polluter pays” prin-
ciple. Unfortunately, this is far from easy in practice and for the purpose of specific policy 
analyses (like the analysis of the IPPCD) given important informational, methodological and 
normative constraints. The decisive questions are again: Which environmental policy is com-
patible with undistorted competition? How restrictive or stringent should environmental policy 
be? What are and wherein lie the distortions of competition before and after the use of envi-
ronmental policy instruments? 

The most popular conclusions that are based on economic theory, but consider the practical 
unfeasibility of “proper” internalisation might be the following: 

• On the level of instruments, economists mostly propose to impose on all firms the same 
costs per pollution unit, for instance by use of taxes and levies. Instead of expecting the 
same efforts in environmental protection from all firms, as is typically the case in what is 
termed “command-and-control” legislation, this is likely to be statically and dynamically 
more efficient. In particular, such an approach is more sensitive to differences in the abate-
ment cost curves between firms/plants. 
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• Regarding in particular the (inter-)national trade implications, the restrictiveness of environ-

mental policy should depend, on one hand, on the availability (scarcity) of environmental re-
sources. Clearly, there are potentially large differences in the environmental endowment 
from one country (region) to the next: in the physical availability of raw materials and re-
sources, the geographical and natural conditions of the environment, the assimilative ca-
pacity of this environment, and in the level of pollution reached so far. Due to these “en-
dowment” effects which in turn imply cost differentials it is economically efficient that coun-
tries with relative environmental abundance and lax environmental standards will exist next 
to countries with relative environmental scarcity and strict standards. Accordingly, it is to be 
expected that countries relatively abundant in environment will specialise in relatively pollu-
tion/resource-intensive products and/or produce them in a relatively polluting way. When-
ever pollution does not cross borders or other reasons justify a more unified environmental 
policy (see below) each Member State in the EU should therefore decide for itself how strin-
gent national environmental emission standards should be, since a set of uniform standards 
would only prevent – a politically “controlled” – specialisation based on differences in envi-
ronmental scarcity, prevent the realisation of gains from trade and thus create competitive 
distortions (i.e. inefficiencies) in themselves. 

• On the other hand, it is also argued that the stringency of environmental policy should take 
into account national environmental preferences and consider trade-offs with other policy 
goals. Since demand for environmental quality increases with income, there is an argument 
that poorer countries prefer to opt for laxer environmental policies, avoiding the investment 
in environmental protection of an unduly high share of their income. In addition it is argued 
that these preferences will be further diversified in an enlarged European Union. These na-
tional environmental preferences are also reflected in national legislation. Differences in na-
tional regulations can result in different cost conditions for firms from one country to the 
next. Again, there is no a priori case for EU wide harmonisation. Yet, a co-ordinated EU pol-
icy to fight imperfections in competition e.g. arising from transborder pollution or strategic 
national standard setting to change the terms of trade in favour of national industry is usu-
ally supported. However, international or inter-EU agreements on emission ceiling per coun-
try are not identical with harmonisation of national environmental standards to uniform lev-
els. 

 
Competitive distortion as inequality 
 
The second view of the concept of distortion of competition does not focus on results, i.e. the 
efficient allocation of resources (or more narrowly, production) in the EU, but on equitable or 
fair starting conditions. Usually this approach is accompanied by demands for a “level playing 
field” which requires that “identical” producers should operate under a uniform regulatory re-
gime. Thus, the distortion of competition as inequality arises when firms face different laws 
and, more importantly, when these laws have different financial consequences for firms and 
affect their competitive relations (Woerdman, 2001).  As a result, the level playing field ap-
proach does not object to the fact that the competitive positions of firms can be unequal be-
cause they have different market shares and that their relations may change, both before and 
after an environmental policy intervention, because of their economic activities and strategies. 
It only demands that the competitive and (relative) financial position of firms must not change 
due to the political process of regulation (i.e. permitting). If foreign producers do not have to 
conform to environmental legislation equally strict or demanding as the one faced by local pro-
ducers, a distortion of competition is therefore usually assumed. 

From this perspective, some kind of harmonisation could provide the desired level playing field. 
Implicitly it is also evident that differences in factor scarcity and national preferences between 
states should not play a role in designing policies.  
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In practice there may be different ideas about the level of equalisation. In extremis, supporters 
of this approach would not even accept cost differences arising from differences in natural en-
dowments. Basically, emissions standards should then be identical in all EU Member States 
and reflect a strong interpretation of the precautionary principle. One of the more moderate 
views is to counter only cost conditions created by differences in national legislation that arise 
out of divergent national preferences rather than endowments. Supporters argue that the har-
monisation consensus is sufficiently advanced and should be “enforced”. Thus, the European 
Union is seen as a political subject having the welfare of its citizens at the centre of its con-
cerns. It therefore takes an active stand towards countries that are lagging behind in defending 
the interest of its citizens. In the worst case a more proactive environmental policy may be hin-
dered in some countries by domestic corruption and poor domestic institutions (Pellegrini and 
Gerlagh, 2005).  

There are also some concerns whether the term endowment can be made operational in prac-
tical environmental policy. For example, Lübbe-Wolf (2001) argues that it makes a difference 
whether the environment is treated as a sink for pollution or as a resource. It may be inade-
quate to differentiate environmental policies by the capacity of the environment to assimilate 
pollution: pollution easily accumulates or becomes persistent having long range and far reach-
ing effects that cannot be anticipated today (precautionary principle). Other than the supporters 
of the inefficiency view, Lübbe-Wolf (2001) argues that local pollution and trans-boundary pol-
lution cannot easily be separated. The distinction depends on the amount and the persistence 
of the emitted substance and not on the level of regulation. A strong degree of decentralization 
of competencies in environmental policies may therefore transfer polluting production activities 
from countries with more stringent policies to countries with looser environmental policies (pol-
lution leakage) and constrain the ability of countries with a high level of environmental prefer-
ences in their pollution abatement activities.  

In addition, the argument is also used by some industry groups. Environment-intensive indus-
tries operating in countries with strict environmental standards may use the level playing field 
argument to lobby for protection and for the creation of market entry barriers (“disguised eq-
uity”).8 

Van der Laan and Nentjes (2001) trace the evolution of EU environmental legislation to find out 
whether the inefficiency or the inequality perspective is more prevalent. Regarding emission 
standards from stationary sources the inequality seems to have been the primary motive for 
(partly) harmonising source emission legislation. However, actual harmonisation policies also 
partly reflect the inefficiency view. For example, there are forms of “minimum legislation” 
(maximum to emissions or minimum environmental quality standard) which allow countries to 
impose stricter environmental norms (but not lower standards). Van der Laan and Nentjes 
(2001) suggest, that implicitly harmonisation policies of the EU trade off efficiency and equity. 

Based on these different concepts of competitive distortion it will be necessary to analyse more 
closely the implementation and permitting process following the 1996 IPPC Directive to in-
crease our understanding of whether the efficiency or equity interpretation prevails. The politi-
cal implementation process may “objectively” lead to competitive distortions according to one 
of the above mentioned viewpoints. Yet, it is also of interest which perception stakeholders 
hold “subjectively” on such complex issues as IPPC implementation and competitiveness im-
pacts (Woerdman, 2001). 

                                            
8  In practice, it is difficult to draw a clear distinction between these viewpoints. 
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Competitive distortions may affect the competitiveness of certain industry sectors or specific 
firms/plants. At the same time, a range of other factors not (directly) related to environmental 
regulations affect competitiveness. Thus, any study about the competitiveness impacts of envi-
ronmental regulation necessarily needs a definition and appropriate indicators both of competi-
tiveness and environmental stringency. 

Competitiveness 
 
The concept of competitiveness implies an international dimension and it refers to different 
levels of aggregation, i.e. it refers to the ability with which a country, a sector or industry, 
and/or a firm or an individual plant competes against foreign counterparts. For instance, the 
OECD (1992) understands competitiveness as “the degree to which (a country) can, under 
free and fair market conditions, produce goods and services which meet the test of interna-
tional markets, while simultaneously maintaining and expanding the real incomes of people 
over the longer term”.  Simultaneously, a nation´s competitiveness will be the result of a dispa-
rate array of performance at sector, firm and plant level and the responsiveness to wider eco-
nomic factors such as the exchange rate, real wages and other factor prices. Similarly, sectoral 
competitiveness will reflect a wide range of different performances of which the industry con-
sists and individual plants within the same firm may show considerably varying competitive 
performance relative to the average of the firm (SQW, 2006). 

In terms of indicators, competitiveness is often linked to long run increases in living standards 
on the national level, for example The World Economic Forum defines competitiveness as ’the 
ability of a country to sustain high rates of growth in GDP per capita’. However, GDP per capita 
is often thought to be a too generic (and in itself problematic) measure in order to explore the 
environmental regulation-competitiveness link (see a meta-analysis of Mulatu et al., 2003) and 
is attended by severe problems in understanding the distinct impact of environmental regula-
tion on competitiveness. Therefore it is suggested to investigate this relationship at a more 
disaggregated level – either at sectoral or at firm level.  

On a sectoral and firm level, most commentators would emphasize the need to judge the im-
pact of environmental regulation on competitiveness by measuring the effect on productivity 
since long run increases in overall living standards come only about through the achievement 
of higher productivity levels on a sectoral level (see Baumol/Blackman/Wolff, 1989; 
Dertouzous/Lester/Solow, 1989; Krugman, 1991).  

However, according to Jacobson and Andréosso-O’Callaghan (1996) there are additional 
indicators available for the measurement of competitiveness. The authors list factors related to 
the input and output side. Concerning the input side (the likely explanations and drivers of 
competitiveness) these factors are physical and human capital, research and development 
spending, rate of innovative capacity etc.; on the output side (illustrating the consequences of 
the relative competitiveness of a firm) the essential factors are profitability, market share and 
productivity. 

Given this background, also in this study, a bundle of different competitiveness indicators with 
labour productivity and profitability being the most important ones, has been chosen for the 
measurement of competitiveness and firm performance (see case studies presented in 
chapters 7 and 8).  
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Approximating environmental stringency 
 
Usually the stringency of environmental regulation is judged by the environmental standards in 
place and the rigour of their implementation. These two elements can be broadly approximated 
by pollution intensity (for instance level of SO2 emissions), private environmental expenditures 
or proxies of public regulatory stringency.  Each of these measures has its specific advantages 
and disadvantages (see Jeppesen et al., 2002).  Looking at available measures of pollution 
intensity, on one hand, typically requires strong assumptions between regulation and enforce-
ment as well as actual performance (e.g. if SO2 emissions are relatively high then environ-
mental regulation is lax and/or not enforced). On the other hand, indicators may very well re-
flect differences in endowment with natural resources between countries which would not be 
captured by performance data alone. Private abatement costs as e.g. collected in the US 
PACE database give a broad picture of polluting and less polluting industries. Yet, it remains 
unclear whether abatement efforts are induced by regulatory policies or other factors. Other 
major shortcomings of PACE data as proxies for regulatory stringency are that data do not 
control for the mix of old vs. new plants (old source bias) and that data are not very disaggre-
gated. Finally, various indices for public regulatory stringency may be helpful. They may in-
clude items such as public monitoring expenditures, number of persons employed in enforcing 
environmental policies, but also include broader characteristics of the (environmental) regula-
tory regime in place. Also, qualitative rankings about the perceived strictness, consistency and 
transparency of regulatory activities in certain sectors or countries (typically on the basis of 
industry or expert surveys) are used. 

Due to the multidimensional nature of the regulatory process the use of multiple measures of 
environmental stringency may be most appropriate (List and Co, 2000). The newer studies 
take this into account. Also this study uses several variables for the measurement of environ-
mental regulation as implemented by the IPPC Directive. These variables need to be tailored 
to the specific context (see chapters 4, 7 and 8). 

Linking competitiveness indicators and measures of environmental regulation 

Having clarified some key terms it is important to stress that it is often challenging to link com-
petitiveness indicators and measures of environmental regulation. To meet this challenge in a 
satisfactory way much depends on data and information input. The lower this input the more it 
will only be possible to highlight risks and opportunities having a (hypothetical) influence on 
competitiveness (indicators) and to identify various competitive advantages and disadvantages 
from one plant or country to the next. 
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3 Previous literature 
 
In this section the existing literature on the competitiveness implications of the IPPC Directive 
is reviewed. On a sector level there are still not many studies available.  

The section starts with a general overview of the relationship between environmental 
regulation and competitiveness. 

  
3.1 The relationship between environmental regulation and competitiveness 

Essentially, there are two opposite views on the impact of environmental legislation on com-
petitiveness. The conventional view fears that the private costs imposed by stringent environ-
mental policy impair competitiveness and productivity (Palmer/Oates/ Portney, 1995). Con-
versely in the so-called “Porter hypothesis” or revisionist view it is argued that environmental 
regulation spurs innovation in a number of ways and that there are “win-win” opportunities 
available through environmental regulation, where simultaneously pollution is reduced and 
productivity increased (Porter and van der Linde, 1995). In the maybe most well-known variant 
of the revisionist view firms can create a type of first mover advantage by the development of 
environmental technology from which they can benefit in later times when other countries also 
have to adopt stricter environmental regulations (Sorsa, 1994; OECD, 1996). Porter and van 
der Linde (1995) have also stressed that innovation caused by regulation can directly benefit 
the user sector of environmental technology and its wider network of suppliers and customer. 

Whether the traditional or the revisionist view holds true can only be measured empirically. A 
useful typology of available empirical studies on the positive and negative impacts of 
environmental regulation is undertaken by Stewart (1993). He separates the studies in 
research on productivity, location and trade.  

Empirical studies taking labour productivity as the main indicator of competitiveness and firm 
performance come to at least mixed findings concerning the relationship between environ-
mental regulation and competitiveness for various industries (see for US studies of the last 
decade Stewart, 1993; Gray and Shadbegian, 1995; Repetto, 1995; Boyd and McClelland, 
1999; see Conrad and Wastl, 1995 for an example of a German study). Gray and Shadbegian 
(2003) find in their estimation of a production function including abatement costs that paper 
mills with higher pollution abatement costs have significantly lower productivity levels, with 
older and newer plants showing similar impacts. In a refined production function approach of 
2005 Shadbegian and Gray show for pulp and paper mills, oil refineries and steel mills that 
pollution abatement investment does not have significant negative effects on the productivity of 
non-abatement inputs. There was no evidence for significant differences across the sample 
plants when production technology and the types of pollution investment (clean vs. end-of-
pipe) were examined. For the European Union Hitchens et al. (1998 and 2000) as well as 
Clausen et al. (2004) find in their case study approach no significant impact of environmental 
measures on competitiveness of small and medium firms in a variety of countries and sectors 
in the European Union. Neither was competitiveness influenced by a positive environmental 
management culture. Clear proof of the Porter hypothesis is scarcely found (one example 
would be Murty and Kumar (2001) who examine upgrading of waste water technology in India). 
A shortcoming of most studies is that no systematic search for the impact of the type of 
environmental abatement measure was undertaken. In most cases the impacts of end-of-pipe 
technologies were measured, but not those of process-integrated or clean technologies. 
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Studies on the locational impact of environmental regulation examine whether a movement 
from nations with stringent standards to those with lower standards is observable. US and also 
international studies from the mid 1990ies have found out that the costs of environmental 
regulation are only of minor importance in the decision making process concerning the siting of 
new production facilities (see e.g. Ferrantino, 1995; Eskeland and Harrison, 1997). According 
to a literature survey by Jeppesen et al. (2002) newer studies which have used both more re-
cent data and more refined estimation techniques have found much stronger evidence that 
capital flows respond to heterogeneous environmental regulations. 

Another focus of the research literature has been on the effects of environmental regulation on 
trade to test for a loss of comparative advantage in environmentally sensitive industries.  The 
question addressed is whether highly regulated industries suffer in terms of exports, whether 
production moves abroad and whether there is increasing investment by firms to less regulated 
countries. The older trade studies are mainly based on data from the 1960´s and 70´s and 
show that there are no significant effects for most industries (see Kalt,1988). The newer 
studies from the 1990ies find even less evidence to suggest that stringent environmental 
standards lead to a loss of competitiveness (see Ratnayake, 1996; Albrecht, 1998).  

More recent studies examine the impact of environmental policy on foreign direct investment 
(FDI). Keller and Levinson (1999) as well as List and Co (2000) find a strong negative impact 
of pollution abatement costs on the total inward stock of US foreign direct investment. Xing and 
Kolstad (2002) find for pollution-intensive industries that weaker regulations do tend to attract 
capital. For less-polluting industries these results are not confirmed. An exception within these 
studies are the results suggested by Cole et al. (2002) and Fredriksson et al. (2003) which 
confirm a negative relationship, but a weaker one as in the other studies. A further specifica-
tion in the newer literature is to examine whether domestic vs. foreign plant location decisions 
are dependent on variation in local environmental stringency. One study using a comprehen-
sive data set that includes observations on both foreign and domestic plants has been carried 
out by List et al. (2004). They find the striking result that only new openings of domestic plants 
are influenced by environmental standards, confirming the results of List et al. (2003). Foreign 
owned firms are not deterred by stringent environmental regulations. This suggests a sort of 
double dividend: Foreign owned firms provide an economic stimulus for the host country (e.g. 
creating additional jobs, increasing local wages) and are not unduly influenced by stringent 
environmental regulation. Dean et al. (2003) suggest as a further explanation for this result that 
foreign direct investment is more likely to embody new technology and therefore adaptation to 
more stringent environmental standards might be easier for foreign than for domestic firms. A 
recent econometric study by Egger/Rave/Triebswetter (2006) show for Germany that a 
hypothetical harmonization of environmental standards in the major partner countries would 
lead to a net increase in German inward foreign direct investment.  

In terms of methodologies the above has shown that there is an increased use of econometric 
and trade models in order to perform a sectoral analysis of the question at hand. On the firm-
level, results are frequently based on case studies which can offer good data quality incl. in-
formation on cost savings, but they are by nature limited in the extent of data coverage. The 
mixed results from studies with different methodologies presented in the section above dem-
onstrate that there is no coherent distribution of evidence across the various hypotheses in the 
environment-competitiveness debate. Evidence suggests that the impact of environmental 
regulation does indeed depend on the individual sectors of the economy and that model speci-
fication and study design do play a decisive role. One important further direction of research 
would be to further improve data quality at the micro level (e.g. data collection not only through 
interviews, but also through supplementary survey work) and feed this into the wider sectoral 
analysis. Also, the newer studies in the field concentrate on the issue of specific types of regu-
lation, e.g. the impact of market based instruments like a carbon tax (see e.g. OECD, 2003). 
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Still, all in all, from an empirical point of view, a negative impact of environmental regulation on 
the output and employment of firms will be the larger the greater the rise in costs following 
compliance, the greater the differential cost penalty relative to domestic and foreign 
competitors, the more significant the compliance costs are in total costs and the greater the 
degree of price competition between firms and the greater the sensitivity of demand to price 
increases (OECD, 1993). 
 

 
3.2 Existing literature on IPPC and competitiveness 

The literature on the competitiveness impacts of the IPPC Directive on a sector level is still  
insufficient. The most comprehensive international study is the already mentioned Hitchens 
study of 2001 on the cement, pulp and paper as well as non-ferrous metals sector. Another, 
however, much smaller international case study on eco-efficiency in the dairy sector was car-
ried out by Honkasalo et al. (2005). A feasibility study by Rave (2006) addresses the methodo-
logical problems in estimating the competitiveness impacts of the IPPC Directive. There are 
also a few, more local studies available (e.g. Clinch/Kerins (2002) on the efficiency of IPC li-
censing in Ireland; Pellini/Morris (2001) on the impact of IPPC implementation on the environ-
mental and financial situation of the pig rearing industry in the UK using a life cycle assess-
ment perspective and Larsson/Telle (2005) on BAT requirements in several Norwegian indus-
tries). Since the Hitchens study is regarded to be a role model for this study, it is presented in 
greater length than the other studies in the following paragraphs. 

 
The Hitchens study focussed in a case study approach the impact of BAT on the economic 
performance and viability of existing plants in three different industrial sectors. More than 100 
interviews were carried out in EU Member States, e.g. France, Italy, Spain, Germany, UK, Po-
land, Sweden, but also in Canada and Brazil (only in the pulp and paper segment). The study 
was carried out on the basis of the stringent assumption that plants were required to meet all 
the BAT conclusions as stated in the respective BREFs. The study asked two questions: 

a)  Is a BAT plant viable? 
b)  Is the application of BAT to existing plants likely to lead to a significant number of closures?  
 
Furthermore the study tested a set of hypotheses of which the following two are central (see 
box 1 below for the detailed set of hypotheses):  

“The adoption of BAT could place firms at a competitive disadvantage and lead to the loss of 
markets, particularly vis-a-vis countries with less stringent regulation. The regulated firm needs 
to redirect resources from other profitable opportunities, costs and prices rise, and markets 
and customers may be lost.  

On the other hand the adoption of BAT although it may represent a short-term cost and burden 
to the firm, could push firms on to a higher growth path by forcing them to make product and 
process changes which yield higher competitiveness. The relationship between BAT and com-
petitiveness is likely to be two way: the fact that the firm is competitive may lead to the early 
adoption of environmental initiatives while at the same time environmental initiatives are ex-
pected to have consequences for the competitiveness of firms” (Hitchens et al., 2001). 
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Box 1: The detailed hypotheses of the Hitchens study 
 
(i.) The implementation of Best Available Techniques (BAT) could place firms at a competitive disadvan-
tage and could be reflected in the loss of markets to imports from countries with less stringent environ-
mental regulation. 
 
 (ii.) High environmental standards and strict enforcement, although they may represent a short term 
cost and burden to the firm, could in the medium and longer term push firms on to a higher growth path 
by forcing them to make product and process changes which yield higher competitiveness. If this hap-
pened it would represent part of the so-called “double dividend”, i.e. gains in environmental performance 
would also be accompanied by increased economic performance. 
 
(iii.)The proportional cost of compliance (relative to turnover) by the firms is likely to be a negative func-
tion of the productivity level (i.e. firms which in general have the management and other capabilities to 
produce high productivity and competitiveness also find it easiest to adapt to the specific challenge 
posed by environmental measures)  
 
(iv.) The proportional cost of compliance is also likely to be a negative function of the size of plants/firms. 
 
(v.) The age of the plant and machinery in each firm is likely to impact on environmental outcomes, costs 
of compliance and the number of clean technology initiatives undertaken.  The younger the capital stock 
the better the environmental outcomes. Plants with very old capital stock may also be at the point of 
replacement investment 
 
(vi.) Plants with a higher proportion of skills, or those with strong R and D efforts, are more likely to in-
troduce a large number of clean technology initiatives and be more successful in reducing environmental 
costs. 
 
(vii.) Where multinational branch plants are sampled in those parts of the EU with the lower environ-
mental standards/enforcement, they will generally have higher environmental standards than indige-
nously owned plants making similar products.  
 
(viii.) Relations within the supply/production chain are likely to be both an influence upon, as well as 
being influenced by, the level of environmental standards, e.g. a manufacturer may find it easier to in-
crease the environmental standards of its products if it has a reliable and competent base of suppliers to 
draw on. A manufacturer may be forced to upgrade product and process environmental standards by 
pressure coming from the customers of plants in the three sectors under study.  
 
(ix.) Location can affect the cost of compliance and adoption of clean technology.  There are important 
competitiveness differences between countries in the Community, and underlying these differences are 
differences in productivity and skills, the capacity for advanced research and development and differ-
ences in cost of capital (i.e. amount of supportive subsidies among other things) , and since these may 
be important factors influencing the ability of a firm to efficiently adapt to regulations, then there is the 
potential for environmental policy to differentially influence the competitiveness of firms between regions 
and countries. 
Source: Hitchens et al., 2001, p. 28. 
 
The study captured both these negative and positive factors which influence the costs or bene-
fits arising from an adjustment to the adoption of BAT. The sample comprised so-called “BAT 
plants” with many or all BATs as specified in the respective industry BREF document and also 
“non-BAT” plants with only a few BATs in place. Furthermore the classification “BAT plants” 
and “non-BAT plants” was also undertaken on the basis of the actual emission levels reached 
with respective BATs. While this classification turned out to be useful for analytical purposes, it 
was not based on a detailed examination of the institutional and legal framework conditions for 
industrial permitting in different countries or regions. As the transposition and implementation 
of IPPC was still at an early stage when the study was undertaken, it remained unclear how 
BAT would eventually be interpreted by local authorities and what possible (other) require-
ments permitting would entail. 
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The three main results of the case study applied to pulp and paper manufacture, cement and 
lime production and non-ferrous metals processes are as follows: 

1. Primary  measures (process-integrated measures) had a generally positive impact on pro-
ductivity and plant performance.  Secondary (i.e. end-of pipe) measures had a mixed impact 
on plant performance: some had a positive impact, others were neutral and others had a 
negative effect.  

2. When BAT measures as a whole were related to plant performance, strong 
BAT/environmental performers were not economically disadvantaged, i.e. they were not do-
ing any worse than any other plants with less BATs in place and still having higher emis-
sions. In many cases there were special circumstances which facilitated good environ-
mental performance at minimum compliance cost. These facilitating factors comprised:  

• high physical productivity (this illustrated the strong competitive position of a plant), 

• modern or technically up to date machinery (this ensured efficient production both in eco-
nomic and natural resource terms),  

• plant growth (both in terms of turnover and physical output) 

• high quality human capital inputs (including skills, management and R&D),  

• continuous investment in environmental initiatives (was found to be important with respect 
to the size of investment required for the adoption of BAT; this investment could be related 
to location and the history of regulation in a particular Member State).  

• ownership (was found to be important due to reasons of economies of scale in multinational 
enterprises, use of human capital, experience and, where necessary, plant rationalization).  

 
3.  Many plants with a strong environmental performance were able to use this as a competi-

tive strength. Infrequently was environmental performance considered a competitive disad-
vantage. 

In addition, based on an analysis of investment needs by non BAT-plants sampled, further 
competitiveness implications for the three sectors under concern were found. In the cement 
case, for those plants producing cement with dry technology competitive risks were minimal 
provided that implementation would be undertaken appropriately, i.e. with sufficient time for 
planning investments. In the semi wet/semi dry area of the cement sector there were many 
concerns about the likelihood of closure following a stringent implementation of BAT. In non 
ferrous metals there were many fewer competitiveness problems associated with the introduc-
tion of BAT, although there were different levels of investment required by different plants. 
Only few plants risked closure. In the paper and pulp sector Jaakko Pöyry (a sub consultant for 
the Hitchens study) estimated the percentage of capacity and number of plants requiring dif-
ferent levels of investment to meet 80% of the required BATs. According to the Jaakko Pöyry 
estimates the number of mills at risk of closure following a sharp implementation of BAT was 
supposed to be 20% or less. 

Overall, the Hitchens study concluded that the understanding of how IPPC may be imple-
mented was an essential backdrop to a judgement of economic implications as indicated in the 
study. This had been a continuous problem in discussing the question of the impact of BAT on 
competitiveness with industry members while carrying out the study. The study concludes that 
the principal requirement is for realistic timescales and the recognition by authorities and the 
plants themselves of the opportunity for implementation of BAT in a sustainable or competitive 
way. 
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Strengths and weaknesses of the Hitchens study 
 
From a methodological point of view the Hitchens study implies certain strengths and weak-
nesses.  

The strengths of a micro study is that it recognizes differences existing between plants. These 
are also important when considering the implementation of BAT. Furthermore, a micro study 
allows for the possibility of measuring and ranking factors which influence the adoption of BAT 
and compliance costs. In the interviews managers could answer the detailed questions about 
the impact of specific environmental initiatives on firm performance. Overseas visits facilitated 
an understanding of environmental performance by competitor plants. 

However, a micro approach also has its weaknesses. Naturally, it is difficult to achieve statisti-
cal representativeness with a case study approach. Sometimes it was difficult to achieve co-
operation from particular Member States. In some cases there was an undue dependence on 
‘expert opinion’ and ‘professional judgement’. Also, there can be problems identifying plants 
with the full range of BATs and plants which also reach strong environmental performance 
standards. Knowledge about the emission reduction associated with a particular BAT is re-
quired in order to show which BATs are sensitive.  

Further studies on the IPPC Directive in relation to competitiveness aspects 
 
Based on the work of Hitchens et al. (2002) a number of recent studies look at the economic 
implication of IPPC implementation for specific sectors or specific countries. For the UK, Pellini 
and Morris (2002) conduct a case study on IPPC implementation in the pig industry at the level 
of individual installations using a range of environmental and economic performance indicators 
and comparing various with and without IPPC scenarios. Their “affordability analysis” finds 
that, given the current depressed state of the sector and depending on size and location of 
plants, IPPC compliance could threaten the viability of the existing production units.  Yet, IPPC 
is also likely to drive innovation and structural change in the industry.  Pellini and Morris (2002) 
suggest that considerable management resources will be needed to meet IPPC permit re-
quirements for planning, monitoring, control and record keeping.  

In a broader assessment for the UK as a whole Atkins (2006) examines the additional costs 
and benefits as well as the regulatory burden and the likely competitiveness impacts of the 
new Pollution Prevention and Control (PPC) regulation using a survey of relevant sites. They 
suggest that there's little evidence of the competitive impact of IPPC on business, even though 
some survey respondents claim the contrary. Atkins (2006) also finds that many companies 
are improving resource efficiency as a direct consequence of the regulations, which may assist 
in bringing about cost savings. However, the survey results also indicate that small and me-
dium-sized companies feel at a relative disadvantage compared with larger sites. 

In a cross-country perspective, Honkasalo et al. (2005) examine the role of the IPPCD as a 
driver for eco-efficiency in the dairy industry in Finland, Sweden and the UK given the current 
stage of the national implementation process. Eco-efficiency is defined as economic efficiency 
combined with environmental benefits. The study solely focuses on resource efficiency as part 
of eco-efficiency9 and shows that the success of the IPPC Directive as a driver for eco-
efficiency will heavily depend on two factors: On the one hand, the BREF documents have to 
provide adequate information on preventive environmental solutions and challenging BAT as-
sociated emission limit levels. On the other hand, the national permitting process following the 
transposition of the Directive where national authorities use the BREF as a basis for discus-

                                            
9  Other aspects of eco-efficiency include reduction of environmental impacts and the higher value of goods and 

services (World Business Council for Sustainable Development, 2000). 
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sions with companies will play a decisive role. For the dairy industry it is found that the BREF 
is not very specific and not of great help to regulators because it is woven into the food proc-
essing industry. Given the stage of the national implementation process at the time of the 
study it appeared that the IPPC Directive would not significantly influence eco-efficiency – and 
also (although not researched in detail) as an indirect consequence competitiveness - in the 
dairy industry. Both in Sweden and Finland this was due to low expectations from the involved 
parties. In the UK, the specific application forms outlining BAT for the sector seemed to be 
more promising 

The VITO BAT-centre in Flanders (Belgium) is quite advanced in incorporating economic as-
pects in BAT-analyses for specific sectors using a quantitative framework of three intercon-
nected building blocks - industry analysis, an investment calculation and a feasibility assess-
ment (Vercaemst and Dijkmans, 2002).  Especially the latter allows to decide whether costs of 
candidate-BAT are excessive or not for the industry and whether the cost of a candidate BAT 
are excessive or not compared to the environmental benefits obtained.  For this purpose, VITO 
uses a partial equilibrium model and financial ratios to compare the financial strength of an 
industry with or without investment in candidate-BAT.  In a recent analysis for the ceramic in-
dustry in the Flemish region of Belgium the viability (feasibility) analysis reveals, for example, 
that in comparison with other industrial sectors the ceramic industry in Flanders remains one of 
the poor performing sectors and that the relatively weak financial position could be partly ex-
plained by the investments in BAT (Vercaemst et al., 2005). 

Finally, Larsson and Telle (2005) calculate in an economic modelling approach the cost of BAT 
implementation for four of the most energy intensive industries in Norway (pulp and paper, 
primary aluminium, ferro alloy and inorganic chemistry) where IPPC implementation is also 
underway. They show that the requirement of implementation of BAT for all plants at a given 
point in time may trigger the danger of economic inefficiency, i.e. an emission reduction could 
be achieved at lower costs, or alternatively that emissions could be further reduced at the 
same costs. This result also reflects the conclusions of the Hitchens study where the need for 
sufficient timing of BAT investment was stressed. 

 

3.3 Basic hypotheses and considerations for data analysis 

In order to assess the competitiveness impacts of different approaches to the implementation 
of IPPC some hypotheses were developed. In principle, we follow the approach by Hitchens et 
al. (2001) and extend it by adding research questions concerning the pace of implementation.  

First of all, we take up the central consideration of Hitchens et al. (2001) that the relationship 
between BAT (or here rather the approach to implementation of BAT) and competitiveness is 
likely to be two way: the fact that the firm is competitive may lead to the early adoption of envi-
ronmental initiatives while at the same time environmental initiatives are expected to have 
consequences for the competitiveness of firms. Therefore we expect both positive and nega-
tive competitiveness effects of IPPC implementation at company/site level.  

Positive effects could follow an IPPC implementation which stimulates innovation, improves 
efficiency or creates comparative advantages and spin-offs in terms of new production activi-
ties and advantages. 
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Negative impacts on competitiveness from IPPC implementation on the plant level will be 
greater where environmental compliance costs rise and the differential cost penalty relative to 
domestic and external competitors is growing. Also, when prices increase due to environ-
mental costs and demand is sensitive to price, a loss of competitive strength is to be expected. 
Negative impacts can also be foreseen where margins and profits are tight and where envi-
ronmental costs rank high among the threats facing the firm. Moreover, when firms face strong 
competition from countries where regulation is less stringent, negative impacts are likely. 

The survey and interviews attempt to collect data on these possible positive and negative ef-
fects from IPPC implementation. The data analysis will particularly focus on the question 
whether plants already having an IPPC permit are any different from those not yet possessing 
a permit, i.e. whether they have special conditions facilitating early IPPC implementation. This 
of course will depend on the regulation in the respective Member State prior to IPPC and the 
specific approach to implementation, but also on plant specific items like size, age of equip-
ment, environmental and competitive performance. 
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PART II: Broader analysis of the institutional context and potential 
competitiveness impacts 

4 Institutional and country-level analysis 
 
The IPPCD implementation approach of MS - or more broadly, the institutional context of indi-
vidual MS - heavily influences the regulatory conditions under which individual companies with 
IPPC installations operate. An economic impact assessment that does not take this variety 
seriously and does not appreciate the influence of the national and sub-national level on per-
mitting and enforcement systems would be incomplete and could easily be misleading. The 
aim of this chapter is therefore to shed some light on how selected MS go about integrated 
pollution prevention and control and compare the approach across countries. This is not done 
for its own sake, but as a means to better frame the subsequent case studies (see chapters 7 
and 8). For this purpose we draw and elaborate on the framework and the hypotheses of chap-
ter 2.2. 

There are many reasons why such an institutional analysis is necessarily incomplete and po-
tentially one-sided. Firstly, there is a lack of sufficiently detailed and systematically collected 
information on the implementation and application of environmental law in the EU (and be-
yond). Secondly, it is very difficult to provide a common frame of reference to be able to com-
pare (available) data and information across countries. Thirdly, information needs to be perti-
nent to the subject of this study. Beyond data availability the usefulness of these data may be 
debateable given the indirect link between IPPC and competitiveness.  

To meet these challenges this chapter heavily draws on a quite up-to-date and comprehensive 
empirical study by Bohne (2006). Based on 138 expert interviews with public and private ac-
tors, a survey of 178 public authorities and document analyses the author undertakes a com-
parative analysis for 8 MS of the degree of procedural, organisational and substantive integra-
tion of the national permitting and inspection systems. Out of this study we use selected indica-
tors (or sets of indicators) for 5 MS (Germany, France, Great Britain, Italy and Spain). These 
indicators seem to be most relevant to better appreciate the potential economic impacts of the 
IPPCD. In addition, we employ other available cross-country indicators from the Global Com-
petitiveness Report, other studies informing the IPPC review and available literature (also for 
some other MS). The information provided by ENTEC (2006) and the MS implementation re-
ports to the Commission were also considered for this study in particular for the description of 
the institutional context. These quantitative indicators are put in context by providing (as much 
as necessary) country-specific information and by interpreting or qualifying indicators through 
additional interviews. For this purpose and to complement the interviews of Bohne (2006) own 
interviews with national or regional authorities will also be incorporated into this chapter10.  

 

                                            
10  Some of the information (especially with regard to the two case-study sectors) can also be found in chapters 7 

and 8; see cross references). 
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4.1 The similarity of national to the IPPC permitting regime 

All EU Member States had a permitting system for industrial installations in place, prior to the 
entry into force of the IPPC Directive in 1996. The permitting system of Member States had to 
change to various degrees due to the legal requirements of the IPPC Directive. Some Member 
States had to make few adaptations, for example by including additional sectors into the per-
mitting systems. Some other Member States had to adopt completely new legislation and 
some even had to more fundamentally restructure the current sectoral permitting system to 
comply with the integrated philosophy of the IPPC Directive. These differences explain in part 
why the transposition of the Directive has been delayed in some countries, or why some coun-
tries have transposed the Directive only partially in the first years after the IPPC Directive en-
tered into force. Table 3a) gives an overview about national environmental regulations and 
statutory orders transposing the IPPC Directive. The table 3b) below lists up the main changes 
of the permitting system due to IPPC and broadly ranks Member States by the degree of simi-
larity between the pre-IPPC permitting regime and the new IPPC-compatible permitting re-
gime. It is evident that starting positions of Member States were quite different (e.g. between 
Poland and Germany)11. Among Member States with a high degree of similarity to the IPPC 
regime it also needs to be taken into account whether countries have opted to undergo a com-
plete re-permitting (for example the UK), or whether the old permit is more or less automati-
cally updated by small alterations in national regulations (Germany). 

 

Table 3:  a) Overview of the transposition of the IPPC Directive  
into national environmental regulations in selected Member States 

 
Member 
States 
 

Environmental regulations 

Belgium Flanders: Order of 6 Febuary 1991 concerning environmental licenses (Vlarem I), Order of 
June 1 1995 concerning general and sectoral conditions to environmental safety (Vlarem 
II); Walloon: l’arrêté du 4 juillet 2002 fixant les conditions générales d’exploitation des 
établissements visés par le décret du 11 mars 1999 relatif au permis d’environnement 

France Environmental Code (fifth book) ; arrêté du 2 février 1998 relatif aux prélèvements et la 
consommation d’eau et les émissions de toute nature des installations classées 

Germany BImSchG of 26 September 2002, 9th BimSchV (procedure), TA Luft of 24 July 2002, TA 
Lärm of 26 August 1998, annex of waste water order of 15 October 2002 

Italy Dlgs 372/99 of 4 August 1999, Dlgs 59/2005 
Luxem-
bourg 

Loi du 10 juin 1999 relative aux établissement classés et loi du 19 novembre 2003 (modi-
fication) 

Poland Environmental Protection Law of 27 April 2001 Environmental Protection Law of 27 April 
2001 (Dz. U. 2001 Nr 62, poz. 627 z pózn. zm.), Regulation of 26 July 2002 concerning 
types of installations which may cause significant pollution of environmental components 
or the environment as a whole (Dz. U. Nr 177, poz. 1055) 

Spain Ley 16/2002 de 1/7/2002 (Ley de Prevención y Control Integrados de la Contaminación) 
UK Pollution and Prevention Control Act of 27 July 1999, Pollution and Prevention Control 

Regulations of 23 June, Statutory Instrument 2000 No. 1973 
 

                                            
11  It is difficult to clearly pin down the notion of similarity. In principle it would make sense to also include the level 

of stringency or the relative regulatory intensity of Member States before the IPPC came into force. However, the 
IPPCD does hardly proscribe any measurable benchmarks, and it is only the Sevilla process (BREFS) that give 
some indication about the level of changes necessary in special industry sectors of Member States. Part of what 
falls under “similarity” is therefore treated in section 4.2 and chapter 7.  
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b) The national permitting regimes and their similarity to the IPPC regime 
 
Country Main changes of the permitting system 

due to IPPC 
Degree of similarity between 
pre-IPPC permitting regime 
and current IPPC regime 

France Few changes in secondary environmental 
regulations 

high 

Germany Stronger procedural coordination of the 
permitting process (water, other media); 
few adaptations in the German imission 
protection law (BImSchG) and secondary 
regulations (e.g. inclusion of EIA in permit-
ting application forms, need for efficient 
energy use) 

high 

Italy Transition from a sectoral and media-
specific permitting and inspection system 
to a more integrated regulatory system; 
Integrated environmental permits replace 
the sectoral permits for air, waste-water 
discharges, waste and the municipal activ-
ity permit; Partial integration of EIA into the 
permit procedure; Some changes in the 
competences distribution and the coordi-
nation activities between national, regional 
and provincial permitting authorities. 

low 

Spain Transition from a sectoral and media-
specific permitting and inspection system 
to a more integrated regulatory system; 
revocation of previous national environ-
mental and sectoral authorisations (for 
IPPC affected installations); only Autono-
mous Communities have the competence 
to give the Integrated Environmental Au-
thorisation. 

low 

UK Minor changes to legally comply with the 
IPPCD; inclusion of some new sectors into 
IPPC, consideration of a wider range of 
environmental impacts 

high 

Luxembourg Marginal changes to legally comply with 
the IPPCD, no discernible “material” or 
conceptual changes in permitting regime 

high 

Belgium (Wallonia) Streamlining, stronger co-ordination 
among competent authorities, systematic 
collection of (previously dispersed) permit-
ting information, creation of an IPPC cen-
tre as expert and contact point, delivery of 
one permit only/ check-up of validity of 
permits for existing installations 

medium 

Poland Transition from a permitting regime which 
used to be comprehensive, but relatively 
fragmented (among sectors and media, 
between permitting authorities); stronger 
focus on pollution prevention and not only 
pollution control, introduction of technical 
considerations (no BAT in previous Polish 
system) 

low 
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4.2 Differing administrative structures and resources 

Industrial permitting is based on certain decision-making structures which are similar across 
countries (permit application, consultation, permit decision, inspection, etc.). Specific proce-
dural and substantive requirements of EC Directives allow -in principal- a high degree of com-
parability among regulatory systems of EU MS. Yet, there are significant structural differences 
between national regulatory systems which reflect different historical experiences, different 
political priorities and different attitudes towards environmental protection. Apart from more 
fundamental differences (e.g. the forms of state) administrative structures and practices of im-
plementation of environmental law remain diverse and show distinct national characteristics 
despite a certain degree of regulatory convergence in EU MS. This section gives a (necessar-
ily rough) impression about the importance of differences of administrative structures and re-
sources in industrial permitting, mainly by drawing on the empirical study of Bohne (2006). 
Some indicators have been selected that we think have the closest potential link to the subject 
of competitiveness.  

The permitting and inspection system may place a burden on operators of IPPC installations, if 
there are too many authorities involved, the distribution of  competencies is unclear and the co-
ordination among competent authorities is not well-established. Graphs 2-5 show considerable 
variation in the self-perception of surveyed competent authorities in the five MS. 

 
Graph 2: 
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Notes: The column “net” agreement is calculated by subtracting “strongly disagree” and “disagree” from 
“strongly agree” and “agree”.  
Number of respondents: FR: N=16, DE: N=51, IT: N=9, ES: N=17; UK: N=6. 
Source: Bohne (2006). 
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“strongly agree” and “agree”.  
Number of respondents: FR: N=16, DE: N=51, IT: N=9, ES: N=17; UK: N=6. 
Source: Bohne (2006). 
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French authorities turn out to be most satisfied with their administrative structures and inter-
views with industry and NGO seem to confirm this (Bohne 2006, p.172). This may be ex-
plained by the relatively straightforward institutional design of a “deconcentrated” permitting 
and inspection system: the prefect as the representative of the national government at the re-
gional level fulfils primarily administrative-regulatory functions whereas the so-called DRIRE 
serves as an agency with clearly defined technical-scientific functions.  

The overall situation in Germany seems to be similarly positive. The fact that the permitting 
process is largely canvassed by the German immission protection law (concentration impact of 
the BImSchG) facilitates the procedure for the operator. As suggested by the study of 
Rauscher (2001, p.168) some problems may still result from the fact that regulatory decisions 
need to be co-ordinated between the municipal water authority and the state environment au-
thority. Also, Bohne (2006, p.219) cites an industry representative complaining about the 
amount of necessary inter-agency consultation. Representatives of the German Environmental 
Protection Agency feel more positive about the functioning of the formal co-ordination obliga-
tion (in the sense of §7 IPPCD) and suggest that a further impetus to streamline permitting is 
likely to occur, if the plan to subsume major parts of environmental legislation in one Environ-
mental Code will eventually be realised (permitting of IPPC and non-IPPC installations, co-
ordination among media) (own interview). 

UK authorities are also by and large content with their administrative structure. IPPC has not 
brought about major change in the competence distribution and power balance between the 
Environmental Agency and local authorities. According to own interviews  at the Environmental 
Ministry co-ordination mechanisms are well-established and generally work properly. The more 
negative picture of Bohne (2006, p. 451) results from the potentially unclear relationship be-
tween the environmental permit and the planning permission (political nature of the latter and 
technical nature of the former, different issues decided upon separately).  
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The situation in Italy and especially in Spain is much more critical according to Bohne (2006) 
highlighting the administrative difficulties in setting up an integrated permitting and inspection 
system. Regarding Italy reform efforts in the latest years suggest that co-ordination efforts 
have at times improved whereas competence and power structures remained essentially un-
changed (Bohne, p. 254). The new integrated environmental permit replaces the sectoral per-
mits for air, waste water discharges and waste as well the municipal activity permit and permit-
ting competence for Annex 1 installations of Dlgs 59/05 (i.e. not those in Annex V) is assigned 
to the authorities designated by the regions or autonomous provinces (i.e. regions, provinces 
or municipalities). While this is in line with the spirit of IPPC, the decision competency of the 
competent authorities remains limited making the overall decision structure still quite frag-
mented: Firstly, the former “sectoral” permitting authorities have veto power in the conference 
of services. Secondly, municipalities may impose additional prescriptions for classified “un-
healthy Installations” concerning the protection of local public health. While this may give rise 
to conflict or cause delay, own interviews at ARPA Lombardia reveal that some improvements 
in the co-ordination mechanisms have taken place (e.g. early pre-tests of permitting proc-
esses, strong position of ARPA in co-ordinating activities, set-up of databases to facilitate 
communication). At the same time, interviewed representatives of the Lombardian authorities 
had very mixed feelings about progress in other regions of Italy (lack of procedural guidelines, 
unstable organisational framework, etc.).     

In Spain only the Autonomous Communities have the competence to authorise the Integrated 
Environmental Permit. Law 16/2002 on Integrated Prevention and Control drastically changed 
the air, water and waste control system by replacing previous decisions on air pollution control 
in the municipal activity permit as well as the waste permit and the permit for wastewater dis-
charges into regional surface waters.12 According to a study conducted by Ramboll Manage-
ment (2005) Spain faced several challenges during the transposition of the IPPC Directive. 
Under Spanish constitutional law the power to enact environmental legislation is shared be-
tween the national institutions and the Autonomous Communities. This made both political and 
judicial co-ordination necessary. The basic legislation is applied across the country, but re-
gions can apply more stringent environmental standards. So far most of the Autonomous 
Communities have not used this right to further develop the law.  

According to own interviews with authorities in Spain the integration aspect of the Law 16/2002 
has significantly simplified the permitting process. In particular, the integration of the previously 
different proceedings for different permits into just one permit application is seen as simplifying 
step. Also the previous dispersion of responsibilities providing different permits is avoided by 
the integrated approach. In the new system just one administration has the final responsibility 
for granting the permit. At the same time - and despite the reduction of the number of permit-
ting procedures - the number of regulatory decisions on various administrative levels seems to 
remain high which may lead to conflicts (as suggested by the survey of Bohne, see p. 344, 
357). However, there are also examples where the role of one person acting as negotiator be-
tween administration and regulated companies was perceived in a very positive way by busi-
ness because the number of contacts between industry and authorities could be drastically 
reduced. This makes the permitting system more efficient (experience in the Basque country, 
own interview). 

There are two levels of competent authorities in Poland, voivods at the regional level and 
poviats or starosts at the county level. An important concern is currently that the quality of 
permits differs substantially due to the high number of authorities involved in permitting (400 
powiats 16 voivods). This can easily give rise to inconsistencies.   

                                            
12 If waste water is discharged to a river flowing through different Autonomous Communities (interregional basin), 

the Autonomous Communities will coordinate the preparation of a report on discharges with the Hydrographical 
Confederation. 
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Apart from the structural features, competent authorities have been asked to name factors im-
peding regulatory decision-making. These factors relate mainly to the level and quality of fi-
nancial, technical and human resources. As mentioned in chapter 2 we suspect a high level of 
administrative resources and a high level of professionalism, integrity and training to less likely 
lead to unequal treatment and competitive distortions. 

Major problems result in all countries from a lack of staff resources or trained personnel. Com-
plementary interviews help to put these findings into context on a country-by-country basis. In 
France interviews of Bohne (2006) revealed that there is a particularly low number of inspec-
tors given the number of installations to be inspected. However this has become better after 
the accident in Toulouse. In Germany the situation is relatively favourable. Own interviews at 
the German environmental protection agency, however, show that budgetary pressures can 
have an impact on the capacities of authorities to effectively perform their duties. For example, 
concerns have been raised about negative implications resulting form the devolution of authori-
ties at the regional level (Landesumweltämter) and a trend towards “municipalisation” of per-
mitting (for example in Lower Saxony). Typically, local authorities lack expertise necessary for 
high quality permitting. In Spain the lack of personnel of some Autonomous Communities and 
the concentration of applications are overcome subcontracting some aspects of the permitting 
process to independent experts. The main implication of this lack of personnel is a possible 
delay in the permitting process. Discussions with Polish authorities suggest that there may be 
some important differences in IPPC permitting between voivods and powiats both with respect 
to the general approach and the level of resources. On one hand, elected starosta (powiat 
level) fulfil a broader mandate vis-à-vis the interest of the local public, whereas the voivod acts 
as a more “distant” state representative executing and enforcing national law. On the other 
hand, it may be easier for the voivods to obtain the necessary information and assure a high 
level of human and technical resources. Some concerns about lack of resources to carry out 
all the necessary enforcement tasks are also stressed by representatives from the inspector-
ate. The situation is not likely to improve since the competence for IPPC permitting in the re-
gions will move from January 2008 to the representative of the national government in the re-
gions to the regional governments, making the coordination even more difficult. In addition only 
very few guidance documents on specific legislation have been drawn up to support consis-
tency in implementation (see also section 4.3).  
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Graph 5b) 
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4.3 Differences in the delivery of permitting and enforcement “on the ground” 

The requirements and conditions imposed on operators in their permits and during permitting 
usually have a more direct impact on competitiveness. They will be discussed in the following 
chapter.  

The economic literature discusses primarily the impact of stringency of environmental regula-
tions on economic competitiveness. However, the quality, quantity and stability of regulations 
may as well have the same importance as their stringency. Since there is no overall picture 
about the importance of these parameters for setting permit conditions we discuss here some 
more general insights from the World Competitiveness Report and contrast them, if possible, 
with results from Bohne (2006). Chapters 7 and 8 will then present some more sector-specific 
findings (especially on the stringency of ELVs across countries). 

Graph 6 displays the perceived stringency of environmental regulations in different countries. 
(Note: Graphs on stringency are also available for different environmental media (e.g. strin-
gency of wastewater regulations), but there is not much of a difference to the overall picture 
presented here). Environmental regulations are perceived the most stringent in Germany. With 
some distance this is followed by countries like the UK, France or the US. A similar level of 
stringency is then accorded to countries like Italy (with a somewhat surprising downward 
trend), Spain and the Czech Republic. Poland and Brazil follow suit, but Brazil is apparently 
catching up in its level of stringency. Finally, Romania and Russia are perceived as the least 
stringent of the countries shown.  
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Source: World Economic Forum (various years). Average N = 84, ~ 1/3 from industry 

The following graph 7 from the World Economic Forum on the transparency and stability of 
regulations show a similar ranking between countries. However, when contrasted with the re-
sults of Bohne, these results are not always confirmed. Thus, the perception of executive 
managers (WEF) and the authorities surveyed by Bohne may differ. This is most notable for 
France and Germany. Both countries take a top position regarding the transparency and stabil-
ity of regulation asked for in the World Competitiveness Report. In Graph 8 the situation seems 
to be more ambivalent. Interviews of Bohne in Germany have shown, for example, that it has 
to be differentiated between the various laws. Whereas the federal air pollution control and 
noise abatement act (BImSchG) is considered, by and large, to be clearly structured, public 
authorities and industry complain more often about the waste and water laws. The number of 
regulations and the frequency of their amendments are also seen as problematic in both coun-
tries. The problem in France, as explained during an interview with authorities, lies within the 
numerous application orders and the frequent amendments that the authorities have to keep 
up with to make permit decisions compliant with existing law.  

Italy and Spain score still relatively favourable in the World Competitiveness Report, but less 
so in Bohne (2006). For Italy, for example, there is quite a strong disagreement with regard to 
the clarity and precision of regulations. Authorities expressed their frustration about the fact 
that Italian regulations are complicated and fairly fragmented (Bohne, 2006, p. 268). Regula-
tions also change very frequently. In Spain the major concerns result from the fact that legisla-
tive overlap makes Spanish environmental law extremely complex and diverse. Regulations 
may potentially duplicate or contradict each other (Bohne, 2006, p. 342). The situation in the 
UK seems to be most favourable. Specially, primary environmental legislation is perceived as 
clear, transparent and precise. Some concerns were raised during interviews about secondary 
legislation, especially about the diversity of interpretation of guidance material and possible 
inconsistencies resulting thereof.  
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Source: World Economic Forum (various years). Average N = 84, ~ 1/3 from industry 

 
Pre-application contacts 

For the companies it matters whether or not they can agree with competent authorities about 
the contents and the requirements of the permit at an early stage. Bohne (2006) shows that 
practically in all countries pre-application contacts are common practice (without major varia-
tion between countries). This was confirmed in some of our own interviews conducted for this 
project (e.g. in Italy and Spain). For example, in the Basque Country an important number of 
voluntary agreements have been developed between the Basque Government and different 
industrial sectors as Steel, Cement, Pulp and Paper, Glass, Ceramics, Chemical, Waste Man-
agement, Foundries and Surface Treatment in order to facilitate the implementation of the 
IPPC Directive. These pre-application contacts may serve various purposes. While they may 
sometimes amount to a simple exchange of information, they may also give companies much 
more assurance about the kind of permit conditions they will eventually have to face. This is 
because pre-application contacts provide an opportunity to build trust and to avoid conflicts at 
a later stage of the regulatory cycle. As a result, it is reasonably to assume that most compa-
nies don’t meet with major surprises when their permits are eventually granted.  
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Notes: The column “net” agreement is calculated by subtracting “strongly disagree” and “disagree” from 
“strongly agree” and “agree”.  
Number of respondents: FR: N=16, DE: N=51, IT: N=9, ES: N=17; UK: N=6. 
Source: Bohne (2006). 

 

Graph 9: 

0,0%

20,0%

40,0%

60,0%

80,0%

100,0%

France Germany Italy Spain United
Kingdom

"There are too many regulations"

strongly disagree

disagree

undecided

agree

strongly agree

"Net" Agreement
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Number of respondents: FR: N=16, DE: N=51, IT: N=9, ES: N=17; UK: N=6. 
Source: Bohne (2006). 
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Graph 10: 
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Source: Bohne (2006). 

 

Duration of permitting procedures 

The following table 4 shows the average range of duration of permitting procedures for various 
types of installations (new and existing) and various procedural requirements (with environ-
mental impact assessment (EIA) and without EIA, with and without public participation).  

Table 4:    Variation in the duration of permitting procedures (in months) 

 New installations Existing installations 
France 10-12 (EIA, pC) 

4-6 (EIA, w/o pC) 
10-12 (EIA, pC) 
4-6 (EIA, w/o pC) 

Germany 5-8 (w/o EIA, pC) 
7-9 (EIA, pC) 

4-9 (pC) 
1-6 (w/o pC) 

Italy 3-24 (w/o EIA, pC) 
Av. 19 (EIA national),  
4-24 (regional EIA)  

3-12 (pC) 
3-9 (w/o pC) 

Spain 7-18 (EIA) 
10 (w/o EIA) 

4-9 (pC) 
1-6 (w/o pC) 

UK 4-24 (w/o EIA) 
Possibly >24 (EIA) 

1-9 (w/o pC) 
Up to 18 (pC) 

Note: EIA: Environmental Impact Assessment; pC: public consultation.   

Source: Bohne (2006). 



 55

 
  
 
 

  
 

In general there is quite some variation in the duration of permitting between countries as well 
as some national peculiarities.  In France, for example, all operators need to go through an EIA 
which is a potential competitive disadvantage. However, the average time of permitting is rela-
tively short.  According to the survey of Bohne (2006), the time between the submission of a 
permit application and the granting of the permit for new installations ranges in most regions 
from ten to twelve months. About the same duration is reported by the majority of respondents 
for the permitting of major modifications of existing installations if the public has been con-
sulted. Without public consultation the duration of the permitting procedure falls in most re-
gions to four to six months. In Germany most respondents indicate that it takes between five 
and eight months to grant an environmental permit for new installations with public consultation 
but no EIA. With an EIA the permitting extends to about seven to nine months. For existing 
installations, permitting length is typically between one to six months without public participa-
tion, and four to nine months with public participation. An interview of Bohne also suggests that 
the time for a water permit is shorter than the time needed for an environmental permit. Given 
the heated discussion in Germany about the length of permitting in the 1990s there now seems 
to be little reason for concerns about an excessive duration of permitting (see also RSU, 
2002). Regarding Italy, there can be quite a substantial variation in the duration of permitting 
procedures.  For new installations that need to go through public participation, but do not re-
quire EIA, permitting can range between three and twenty-four months. If operators fall under 
Annex I of the EIA directive and are subject to a national EIA procedure permitting tends to be 
longer, with an average of nineteen months but a minimum of thirteen months. By contrast, the 
time estimates drop considerably for new projects which only require regional EIA, with an av-
erage duration between four and twenty-four months. For existing installations, or major modi-
fications of existing installations, the time is considerably shorter: three to twelve months with 
public participation and three to nine months without public participation. Own interviews at 
ARPA Lombardia suggest that it is sometimes hard for authorities to achieve speedy permitting 
given the transition to the new permitting regime. At the moment it is not easy to say how long 
permit procedures under the new IPPC regime will actually take. The same can be stated for 
Spain, but the survey data of Bohne suggests at least that integrated permitting procedures 
are not very likely to trigger acceleration effects compared to the previous Spanish permitting 
regime. However, permitting procedures in Spain seem to be fairly speedy compared to other 
countries. For existing installations permitting takes between four and nine months in most 
autonomous communities when public participation was required, and up to six months without 
public participation. Under article 21 (1) of the national IPPC act, the permitting procedure not 
considering an EIA should be completed within ten months. For new installations permitting 
can take much longer, up to eighteen months when an EIA is required. Substantial variation in 
permitting length can also occur in the UK. Survey data suggest that average duration of plan-
ning permission procedures without EIA range for new installations from four to twenty-four 
months. With EIA procedure it can take more than twenty-four months. As far as environmental 
permitting procedures for substantial changes of existing installations are concerned, the aver-
age duration however drops considerably ranging from one to nine months and up to eighteen 
months when public consultation is required. Regarding Belgium (Wallonia), own interviews at 
the ”cellule IPPC” suggest that IPPC will bring about a substantial reduction in permit applica-
tion times (120 days compared to previous sectoralised permitting process lasting up to two 
years). Thus, industry is likely to benefit from the establishement of a single IPPC contact point 
(see also IEEP and Ecologic, 2006, pp.89). 

 

Reporting requirements 

Monitoring and reporting can impose significant costs on businesses and regulators. Several 
Member States have launched initiatives to make the delivery of information from companies 
to regulatory authorities easier and to avoid inconsistencies and redundancies in reporting.  
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A good example is the REGINE initiative in Belgium (Walloon), an integrated environmental 
survey system, which involves the use of information technology, one-stop shops and commu-
nication between regional public authorities and companies with a view to collecting environ-
mental data for reporting purposes (IEEP and Ecologic, 2006, pp. 34, 94; own interviews). The 
objective of REGINE is, among others, to lower the burden for companies in the field of envi-
ronmental data collection and reporting and to ensure a better coherence between the different 
inventories and reports in the realm of environmental regulation. For this purpose, all required 
questionnaires have been reduced to one single environmental survey integrating all pertinent 
environment-related requirements for about 300 companies. The scheme is currently still in a 
pilot phase and implemented on a voluntary basis without any legal obligations for companies 
to participate. However, it is expected that participation will be mandatory in the future and lead 
to substantial benefits also for the companies. The scheme is likely to harmonise the various 
reporting requirements of different EU environmental directives and therefore avoid confusion 
due to frequent changes in legislation.   

 

Permitting fees 

The following box gives an impression about differences in permitting fees between selected 
Member States. 

Box 2: Permitting fees in selected Member States  

Member 
State 

Type of fees Comments 

France Charge for a permit or modified permit typi-
cally € 2.000, annual subsistence charges 
based on plant complexity (between € 300 
and € 30.000 

Low-medium level of fees; 
Substantial funding from general government 
revenue 

Germany One-time application fee depending on type 
of procedure and type of investment;  

Medium level of fees; 
some funding from general government reve-
nue 

Italy n.a. 
 

n.a. 

Spain € 1500 one-time application fee (with some 
variation between the Autonomous Commu-
nities) 

Low level of fees; 
Substantial funding from general government 
revenue 

UK Comparatively high fees (€ 22.400 annual 
charge on average + one-time application 
fee depending on type of installation) 

High level of charges;  
Polluter-pays-principle, fees also vary depend-
ing on environmental impact/risk (EP OPRA 
scheme) 

Belgium 
(Wallonia) 

One-time application fee depending on the 
classification of the installation 

Low level of fees; 
Substantial funding from general government 
revenue 

Poland One-time application fee depending on the 
type of installation, on average € 2.000 

Low level of fees; 
Substantial funding from general government 
revenue 

Source: IEEP et al. (2006), additional information. 
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Inspections and enforcement 

Inspections and sanctions are important instruments which help ensure compliance with regu-
latory requirements and permit conditions. Stringency, quality and consistency of inspections 
can also have an impact on competitiveness (see chapter 2). In principle, there are two types 
of industrial inspections. Ordinary or preventive inspections deriving from regulatory require-
ments, internal inspection plans or from the routine control activity of inspectors, and reactive 
inspections responding to irregular events such as major accidents, incidents of malfunction or 
complaints coming from citizens or police authorities. The survey of Bohne gives us some idea 
about the frequency and the regularity of inspections (especially the preventive inspections) 
and also provides some information about whether or not the competency of inspectors is re-
stricted or impeded in some way. The more authorities are involved in inspection activities, the 
more problems of coordination arise with possible negative consequences for the effectiveness 
and efficiency of inspections. 

In France, inspection mainly takes place on the basis of an internal inspection plan, but only 
take place about once every one to two years on average. Interviews suggest that there are 
some concerns regarding the lack of resources for inspectors (see also chapter 4.2). However, 
the coordination of inspection activities does not create any problems, with inspectors being 
able to inspect all media at the same time. In Germany, complaints are the main cause for on-
site visits, but regulatory requirements and internal inspection plans also rank quite high. About 
sixty percent of the survey respondents state that inspectors visit a company site on average 
once per year or once every two years. More frequent inspections are reported by less than 
twenty percent of the respondents. The competencies of inspectors in Germany, however, 
seem to be more restricted and integrated inspections for all environmental media take place 
less often. On the other hand, interviews suggest that inspections are generally perceived as 
effective and highly rely on a more informal cooperation between authorities and operators. In 
Italy inspections are the least frequent (once every two to four years). While routine is the most 
important trigger for inspections in Italy, this factor cannot really be interpreted as a strong in-
dicator for the preventive orientation of inspections in Italy. Most interviewed persons by Bohne 
suggest that inspections are constrained by a lack of resources and that the trust between op-
erator and authorities regarding the level of compliance is of high importance. Results of 
Bohne also suggest that due to the sectoral competence structure integrated cross-media in-
spections hardly exist. However, own interviews at ARPA Lombardia suggest that major im-
provements have taken place with ARPA taking over inspections and assuring consistency (at 
least) on the regional level. Italian authorities also mentioned that they benefit from the new EU 
recommendations on inspections. In Spain inspections take place more often on average 
(once per year). However the survey of Bohne suggests substantial variation between 
autonomous communities, but some of the variation may be explained by the presence of dif-
ferent types of plants across regions. The average frequency ranges from once per month and 
company to once every four years per company.  The distribution of inspection competencies 
also varies from region to region. While some inspectors have the competence to control all 
environmental media, in most autonomous communities there are sectoral restrictions on in-
spection competencies (The Autonomous Community has the responsibility to carry out in-
spections except in just one case: inspection of wastewaters discharges to interregional basins 
being the competence of the Hydrografic confederation). In the UK inspections take place most 
often (several times per year) and are mainly based on internal inspection plans. The UK fol-
lows a risk-based inspection approach, trying to give companies an incentive to improve envi-
ronmental performance: the better the environmental performance, the less frequent inspec-
tions take place and the lower the inspection fees that have to be paid by the company. In ad-
dition, environmental management systems (like EMAS, ISO 14000) help to establish the op-
erator’s competence and the adequacy of the installation’s management (DEFRA, 2005 Guid-
ance, p. 43). Some restrictions in inspection competencies are present in the UK and are likely 
to reflect different internal personnel situations for inspectorates.  
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Source: World Economic Forum (various years). Average N = 84, ~ 1/3 from industry. 

Apart from the fact that differences in the frequency and regularity of inspections can lead to 
competitive distortions, inspections also have a different, but more direct, impact on companies 
via the time and effort imposed on them. Some Member States have found ways to ease the 
potential burden of these inspections for companies. In Germany, for example, there is a pos-
sibility to differentiate the frequency of inspections in relation to the regularly reported environ-
mental performance of the company. In particular, companies having an established environ-
mental management system in place may be inspected less frequently and less thoroughly. A 
more formalised system has been introduced in the UK, the Operator and Pollution Risk Ap-
praisal system (OPRA). Within OPRA the need for regulatory oversight is “calculated” by a 
quasi-quantitative measure of the risk posed by an activity to the environment.  

 

Interpretation of BAT from an economic point of view 

According to the IPPCD three key elements should be observed when determining Best Avail-
able Techniques (BAT). First, the environmental benefits of the technique should be assessed. 
“Best” means most effective achieving a high protection of the environment as a whole (in-
cludes the consideration of cross-media trade-offs). Second, the technical feasibility of the 
techniques should be assured (excluding pilot systems without proven performance, for exam-
ple). The concept of technique has to be interpreted in the broader sense, indicating both the 
technology used and the way in which the installation is designed, built, maintained, operated 
and decommissioned. Third, economic feasibility is required for selecting a technique as BAT. 
As the following citation illustrates, the IPPCD includes economic considerations in the defini-
tion of “available”: “BAT should be developed on a scale which allows implementation in the 
relevant industrial sector, under economically and technically viable conditions, taking into 
consideration the costs and advantages, whether or not the techniques are used or produced 
inside the Member States in question, as long as they are reasonably accessible to the opera-
tor” (Art. 2 IPPCD). This section sheds some light on how this is done in practice. Some further 
results can be found in the case studies (see chapter 7). 

The economic evaluation is an arduous task for BREF writers, research people and policy 
makers alike. And as a consequence, this kind of “assessment” differs slightly from one coun-
try to the other or from one permitting process to the next”. Some insights about the role of the 
economic assessment in individual Member States could be gained during our own interviews. 
The following table helps to structure the subsequent discussion by listing the main elements 
of an economic assessment of BAT and by highlighting differences of selected Member States.  
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There are relatively clear distinctions in the way Germany on the one hand, and the UK on the 
other hand do and perceive this economic assessment. Germany has chosen to implement the 
IPPCD via general binding rules, laying down emission limit values and other emission limiting 
requirements in a legally binding manner in a body of abstract and general regulations. Thus, 
the assessment of BAT (including the economic assessment) takes place, first of all, at the 
level of the standard setting stage. The determination of ELV can be interpreted as an implicit 
cost-benefit analysis, where the national environmental agency and national ministries negoti-
ate with various industry associations on the design and stringency of standards. The German 
approach is sceptical about weighing costs and benefits of individual BAT on a case-by case 
basis in individual permitting. German competent authorities argue, among other reasons, that 
there is a lower danger to bring forward “irrelevant” local or regional concerns (which includes 
financial difficulties of a particular company) and a lower chance of potential regulatory capture 
at the local level. Also, national authorities assume that local permitting authorities would lack 
the necessary competence to assess such complicated elements as, for example, the assimi-
lative capacity of the environment. It is difficult to generalise about what this implicit cost-
benefit analysis at the national level amounts to.  According to interviewed authorities the 
analysis cannot be carried through in a straightforward way since reliable cost data are not 
available or not provided by the industry in a format that allows determining viability in a quanti-
tative way. As a result, one could say that viability is determined in a more retrospective way: 
the viability of a particular BAT depends on whether or not an average company using it can 
still succeed on the market. To know this, national authorities rely on continuous technology 
monitoring and retrospective assessment. This is facilitated for example by the use of R&D 
support for emerging technologies, by systematic benchmarking between IPPC sites, by close 
interactions between technology suppliers technical experts and other stakeholders from in-
dustry, by the pressure of technology suppliers trying to enter new markets, or by a general 
turnover of capital stock. Despite this prejudicing effect of BAT assessment at the national 
level (general binding rules), there is still scope for flexibility in individual permitting: 

• Different transition periods may be granted in meeting ELVs. Differences in marginal 
abatement costs are therefore – at least to some extent – taken into account via flexibility in 
adjustment times (e.g. depending on investment cycles). 

• Dynamisation clauses are frequently set to define a corridor in which continuous environ-
mental improvement should take place. A target value (lower than present ELV) is to be 
achieved over a defined period of time. 

• There are sometimes “untypical installations” for which no ELVs or specific requirements 
are set on the national level.  

• There are some cases where environmental impacts are uncertain, but unlikely to be se-
vere. There may then be provisions encouraging operators to approach BAT and lower 
ELVs step by step. 

As opposed to Germany, the UK does not implement the IPPC Directive via general binding 
rules, although a "standard rules" approach is being taken in the permitting of some 1,200 ex-
isting intensive livestock installations, and there are proposals for a more flexible approach to 
the establishment of general binding rules. The UK places more emphasis on site-specific fac-
tors and case-by case decisions and case-by-case BAT-based determination of ELVs and 
other permit conditions. Differences in ELVs can therefore arise from one installation to an-
other within a sector.  

Economic viability is explicitly part of the BAT assessment. In line with the IPPC Directive, UK 
guidance is that determination of BAT requires both  
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• an environmental cost-benefit test: a judgement about the extent to which the benefits to the 

environment of using BAT outweigh the costs, and 

• a sectoral affordability test: a judgement about the extent to which the cost of using BAT 
can be afforded without serious damage to the competitive position of a sector.  

Own interviews with UK government officials suggest that there has been some capacity build-
ing in terms of economic assessment and that the build up of expertise allows them to make 
well balanced BAT-based permitting decisions.   In contrast to interviews in Germany, UK offi-
cials were more confident that accurate cost graphs about abatement activities could be ob-
tained. It was emphasised that much of the analysis relies on the work of consultancies and 
the close collaboration with in-house specialists. At the same time it was acknowledged that 
the assessment of affordability is inherently difficult (see also Sorrell 2002, p. 28). It was men-
tioned however that full-blown sectoral affordability test is not always necessary, if a well-done 
cost-benefit analysis justifies high investment in pollution abatement equipment, helping the 
authorities “to get the defences” in place. Interviewed authorities also stress the fact that BAT 
has to be assessed on the basis of sectoral affordability, even though that may mean  individ-
ual companies/installations have to face hard choices. There was also some optimism due to 
the fact that the process of permitting existing installations enhances transparency (which in-
cludes more economic information). The future review of the BREFs should also bring forward 
further information about sectoral affordability of candidate BAT. 

Giving this rather positive assessment it should be mentioned that it was not possible within 
the study to examine in detail to what extent capacity building in terms of economic assess-
ment has actually taken place in the UK on a broader basis. Earlier accounts in the literature 
(Sorrell, 2002) suggested that there was a large gap between official government pronounce-
ments and the practical realities of implementing IPPC at the site level, and that may have 
been the case at the outset of the UK’s phased implementation of the Directive amongst its 
more than 5,000 installations. However, according to UK authorities the growth of experience 
which that phasing has produced both for regulators and operators has alleviated such difficul-
ties as may have arisen.   

Table 5 also tries to classify some other Member States with regard to their economic assess-
ment of BAT. Some Member States’ assessment clearly resembles more strongly the German 
approach. Own interviews in Luxembourg, for example, indicate that, just like in Germany, the 
economic dimension of BAT is hardly explicitly considered. Typically, BAT is the best tech-
nique that has been applied somewhere in the world and is technically applicable and feasible. 
The costs of these BATs are sometimes presented in consultancy studies, but there are hardly 
any big discussions about them. Information about costs serves rather as a “subjective argu-
ment” but has no influence on whether a technique will be used or not (“if plant X in country Y 
can apply the technique and withstand its costs, your plant can too”). However, it is still possi-
ble to agree on the time the techniques need to be put in practice and the time for the compli-
ance with stricter ELVs. This highly technically oriented approach is also backed up by the en-
tire government of Luxembourg (including the ministry of economics) as well as court decisions 
supporting the position of the environmental authorities. They may serve as a kind of “en-
forcement device” and as an important signal vis-à-vis foreign investors about the level of am-
bition of environmental protection in Luxembourg.  
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Italy basically follows a mixed approach. On one hand, national law allows the setting of gen-
eral binding rules and establishes some requirements about how ELVs have to be set (as well 
as some more formal guidance about it). However, more important are informal guidance-
documents established at the regional level, which are well-known amongst industry and 
stakeholders. The competent authorities generally use this guidance in the determination of a 
permit and the assessment of BAT for specific sectors and installations. Based on these guide-
lines (referred to as best practice guidance) competent authorities at the regional level define 
legal standards in close collaboration with industry. The assessment of BAT is highly technical 
and no explicit economic evaluation takes place due to lack of data. Own interviews revealed 
that it may be necessary to give industry more time to implement the BAT that was commonly 
agreed upon during negotiations and during the conference of services. For example, this is 
the case for old plants that need to be retrofitted. In addition, it was mentioned that it is often 
necessary to motivate companies to continuously improve environmental performance. Com-
monly agreed implementation plans may document future efforts expected by CA. 

Other own interviews revealed that a systematic economic assessment of BAT is hampered by 
a lack of guidance and expertise or generally not considered of high importance.  In Belgium 
(Wallonia) priority is given to full implementation of the IPPCD requirements rather than re-
finement of assessment methods or use of consultancy studies (“we have to go straight to the 
point”). As a result, competent authorities try to collaborate as closely as possible with industry 
in order to find pragmatic solutions. Cost issues may become important, for example, if the 
environmental improvements expected from new techniques are minor relative to the amount 
of necessary investment. Alternatively, implementation plans are integrated into the permit 
(typically by considering the course of investment cycles) specifying until when environmental 
improvements have to be realised. Regulatory requirements may then act, to a certain extent, 
as a certain investment driver. In Poland, the economic assessment of BAT is done on a case-
by-case basis. Despite the availability of some national BAT guidelines (produced by technical 
working groups) and the recent attempt to create a network of experts the assessment doesn’t 
seem to be standardised at present. Any economic assessment on the sectoral level (as rec-
ommended by the European Commission) is not likely to take place and could potentially give 
way to prominent local and regional concerns (social and employment issues) (see e.g. Ravn 
et al., 2003, p. 96).   
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Table 5:  Tentative classification to illustrate the economic assessment  

of BAT of selected MS 
 

Elements of  
an economic assessment 

 

Approach of selected Member States 

Type of use 
• Explicit 
• Implicit 

Implicit assessment prevails in most MS; 
Explicit assessment in the UK and Belgium (Flanders) to 
some extent; 
Some MS’ CA with fairly good information about the 
level of environmental expenditures or even IPPC com-
pliance costs (e.g. Belgium, Wallonia) 

By whom 
• Consultants 
• National agency 
• Regional/local agency 

Consultants: strong role in the UK and Belgium (Flan-
ders), sometimes economic information in technical con-
sultancy studies (LUX, Germany, Spain) 
National agency/ ministries: Germany, LUX, Belgium 
(Wallonia) 
Regional/local agency: UK, Italy, Poland, Spain 
 

Characteristics of assessment 
• As addition to formal Cost-benefit-

analysis 
• Retrospective and on-going monitoring 

of technical and market developments 
• Subject to negotiation, rule of thumb/ 

expert judgement 

UK: as addition to formal Cost-benefit-analysis (at least 
partly) 
Germany, LUX, (probably) France: strongly linked to 
technological and market-specific monitoring 
Italy, Poland, Spain: still lack of experience, assessment 
very case-specific and determined during negotiations to 
a large extent, possibility to reach compromise at the 
“political” level 
 

Level of analysis 
• Sector (with hypothetical average 

company as benchmark) 
• Individual installation/company 

Sector: Germany, France, UK (to some extent) 
Individual installation/company: more prevalent in Po-
land, Italy, Spain; to some degree present in all coun-
tries (see text) 
No major distinction: Belgium (Wallonia), LUX (small 
country) 

Level at which “results” are discussed 
and backed up 
• Regional/local level 
• National level 

Regional/local level: UK (but strong role of national BAT 
guidelines containing some information about economic 
assessments), Italy (with some regional guidance avail-
able), Poland (strongly dependent on individual voivod 
or powiat), Spain (little use of the Economic and Cross-
media BREF currently), France (level of préfet) 
National level: Germany 
No major distinction: Belgium (Wallonia), LUX (small 
countries) 

Implications for permitting 
• BAT meant to support “radical inno-

vations” (“Technological forcing”) 
• BAT reflect latest technological im-

provements (“Technological signal-
ling”) 

• Use of flexibility clauses in the use of 
BAT 

• Use of adjustment programs to be 
able to introduce BAT 

• Consideration of broader “social” 
concerns in the determination of BAT 

“Technological forcing”: not very likely in the strict sense 
(all MS) 
“Technological signalling”: Germany, LUX 
Use of flexibility clauses: all MS (to varying degrees) 
Use of adjustment programs: Poland (see text) 
Use of voluntary agreements with industry: Spain, Italy 
(partly) 
Consideration of broader “social” concerns: all MS to 
some degree, but probably more likely in Italy, Poland 

Source: Interviews with CA, IPPC implementation reports of MS. 
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In Spain, the economic assessment of BAT is also done on a case-by-case basis, as there is 
currently no defined methodology to carry out this assessment and the BREF on Economics 
and Cross Media is not widely used. The translation of this BREF could facilitate and extend its 
use. Industry puts special interest in the economic aspect when defining and discussing BATs 
to be implemented and definition of ELVs, but as previously mentioned it is always a case by 
case approach. ELVs set up methodology vary from Autonomous Community to Autonomous 
Community. Andalusia has been the only region developing a specific methodology, most 
Communities use BREF documents to set up these values, taking into account current envi-
ronmental legislation as minimum requirements.  

As a general rule there is still a lot of uncertainty about how MS undertake the economic as-
sessment of BAT in practice. The main reason for this is that the assessment is only done im-
plicitly. Despite of this some differences in approach between MS are evident. Economic con-
siderations are, to various degrees, considered at the upstream standard-setting stage and, 
more on a case-by-case basis, during individual permitting. One may argue that overall com-
pliance costs are higher when economic considerations are only considered at the upstream 
standard-setting level if more or less uniform standards are set regardless of local or geo-
graphical conditions. On the other hand, the absence of uniform requirements (and thus more 
flexibility at the permitting stage on a case-by-case basis) within one country may raise con-
cerns of “uneven” treatment and of “unfair” competition. As a result, industry may appreciate a 
high level of legal stability and predictability. In practice these broad distinctions are blurred, 
however. 

 

4.4 Summary 

Based on the conceptual outline developed in chapter 2.2, chapter 4 has emphasised that the 
institutional context of individual Member States influences the regulatory conditions under 
which individual companies with IPPC installations operate. Differing conditions and require-
ments from site to site and from country to country may eventually give rise to competitive dis-
tortions (inequality view). These distortions may be relatively unimportant and qualify only as 
irregularities. They may also be only a transitory problem related to the current restructuring of 
the permit system in some countries. Finally, it is not clear how to deal with these competitive 
distortions in view of the flexibility provided for in the IPPC Directive. Since the linkages be-
tween IPPC implementation and competitiveness are mostly quite indirect (see chapter 2.2), 
these competitive distortions or irregularities may, but do not have to, impact competitiveness. 
While differences in IPPC implementation from one European country to the next are possible, 
a broader perspective would compare the competitive implications of different environmental 
regulations and permitting regimes across the whole world (comparison of Europe with non 
European countries).  
 
Given the complexity of the subject, this chapter has taken a first step to approximate potential 
impacts of IPPC implementation on competitiveness. While cross-country  analysis is highly 
constrained by lack of data (especially “hard”, up-to-date and comparable data), we have pro-
posed to use and interpret a number of indicators to characterise the environmental regulatory 
regime of several Member States in general, and the IPPC implementation regime in particu-
lar.  
 
The various potential economic impacts can be grouped in the following way: 
 

a) competitiveness impacts due to the transition to integrated permitting: 
 

On the “system” level competitiveness impacts may result in countries where the 
permitting regime displays a low degree of similarity to the IPPC regime and where 
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the regime needs to be fundamentally restructured (more so in Poland, Italy, 
Spain). For companies this “regime change” may lead to legal uncertainty and con-
fusion or cause delays. Whether or not this is really the case can only be deter-
mined with more case-specific evidence.  
 
 
b) Competitive distortions resulting from different administrative structures and 

resources: 
 
The distribution of legal and administrative competencies and the coordination 
among various authorities is – to a large extent – country-specific. The introduc-
tion of the IPPC regime may be more or less challenging from one country (with its 
specific legal and administrative structures) to the next. This may lead to frictions, 
delays or inconsistent permitting within a country with potentially negative implica-
tions for companies. Lack of financial, technical and human resources among CA 
may also add to these delays or inconsistencies. Again, this should be looked at in 
more detail, but competitive distortions / irregularities may be more pronounced in 
Poland and Italy than in the other countries (but may also be a transitory phe-
nomenon) (Bohne, 2006 and own interview). 
 
c) Competitive distortions resulting from different levels of stringencies and regu-

latory quality: 
 
More stringent as well as confusing or frequently changing regulations typically 
negatively affect competitiveness of those companies immediately affected. Re-
garding stringency there are notable differences between e.g. Germany and some 
non-European countries (e.g. Russia, Brazil) and – to a lesser degree – some 
other European countries. However, countries with a high level of stringency score 
often better in terms of the quality of regulation. Yet, it is necessary to substantiate 
this finding with more detailed evidence. 
 
d) Competitive distortions due to the different frequency and regularity of inspec-

tions: 
 
Competitive distortions can result from differences in the frequency, regularity, 
consistency and quality of inspections across countries. Available evidence sug-
gests that these differences are indeed present, even if there may be a certain 
convergence of practices within the EU. The most notable differences among the 
Member States analysed seem to be between the UK and Italy, with a more leni-
ent approach in (parts of) Italy benefiting potentially Italian companies (Bohne, 
2006).      
 
e) Competitiveness effects of various flexibility and adjustment clauses in the ap-

plication of BAT: 
 
There are few signs of negative effects on competitiveness resulting from insuffi-
cient flexibility or lack of cooperation on behalf of authorities. In most countries 
pre-application contacts and continuous interaction between operators and CA is 
standard practice avoiding “surprises” for companies.   
 
f) Competitiveness effects of the different interpretation of BAT from an eco-

nomic point of view: 
 
As mentioned in e), there are few signs of CA unduly imposing or forcing BAT on 
companies. However, the economic assessment of BAT varies from country to 
country. There is little evidence to suggest that countries following an approach of 
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IPPC implementation based on general binding rules impose a higher burden on 
companies than countries following a case-by-case approach. However, there is 
reason to believe that many CA assess economic viability at the level of individual 
companies rather than the “average” company of the sector as a whole given the 
lack of suitable assessment methodologies.  
 
g) Other competitive distortions (amount of reporting and other requirements, 

permitting fees, duration of permitting, quality and consistency of secondary 
regulations): 

 
Various other differences in IPPC implementation take place. Differences may be 
relatively unimportant quantitatively, so that one may speak about irregularities 
rather than competitive distortions. The most apparent examples are variations in 
permitting fees and different schemes of financing permit-related activities of CA. 
There are also notable differences in the length of permitting. Again, there is a 
need for more case-specific evidence. 
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5 Review and analysis of the electric steelmaking sector in the EU 
5.1 Introduction 

In accordance with the steel industry association EUROFER it was agreed to focus this case 
study on electric steelmaking, excluding integrated steelworks partly covered by ENTEC 
(2006). The next paragraph briefly depicts the environmental implications of producing steel 
and electric steelmaking in particular. In the following section 5.3 a more detailed analysis of 
EAF steelmaking will be provided. Starting with a more general overview, we will discuss in 
more detail demand and supply characteristics and explain current trends in production and 
consumption. Based on this a range of indicators about the competitiveness of the European 
iron and steel industry in general and electric steelmaking in particular are presented. Section 
5.4 concludes linking the analysis to the previous and future chapters of this study. 

 
5.2 Steel: The material, its production process and its applications 

5.2.1 The material  

Steel is a material which helped to set off the industrial revolution in the Western world. It is an 
iron-based material containing low amounts of carbon (in general less than 2%) and various 
alloys that can be made into thousands of different compositions to meet a wide range of 
needs. While there is no clear-cut single end use dominating the demand for steel, a large 
amount of steel is consumed by the automotive and construction industries. Yet, given its ver-
satile character steel is also used in mining, energy production and transmission, in packaging, 
in containers, in office furniture, in industrial machinery, in transformers and electric motors, in 
domestic appliances, in radiators and in myriad other manufactured goods.  

Steel is produced in a large variety of grades and shapes and numerous ways exist to classify 
it. Regarding chemical composition EN 10020 (“Definition and classification of grades of steel”) 
distinguishes between the following three broad classes: 

• Non alloyed steel: Steel grades containing as alloy elements C, Si and Mn do not reach 
certain limit values of alloying elements (Al, B, Bi, Co, Cr etc.) in the ladle analysis. This 
segment comprises the majority of all steels (e.g. in Spain 88% in 2003, UNESID, 2003; 
68% in the UK in 2001, Dahlström et al., 2004). 

 
• Stainless steel: Steels with at least 10.5% of chromium and max. 1.2% of carbon. They are 

characterised by a high resistance to corrosion and/or heat and considerably more expen-
sive than conventional non alloy steels. This segment is growing, but still relatively small (in 
Spain, 7% in 2003; 15% in the UK in 2001). 

 
• Other alloyed steels: Steel grades (not complying with the definition of stainless steels) in 

which at least one of the limit values of specific alloying elements in the ladle analysis is 
reached (5% of all steel in Spain in 2003; 17% in the UK in 2001). 

 
Non alloyed steels and other alloyed steels can be subdivided further into quality and special 
steels. Special (non alloyed) steels with high value added (e.g. valve spring steel, roller bear-
ing steel) require high purity and few undesirable tramp elements and are not easily produced 
via the scrap recycling route (see below). 

Regarding end product forms a distinction is typically made between the following: 

• Solid crude steel and semi-finished material: This includes blooms and billets (as semi-
finished material for square and rectangular high forms) used for the production of structural 
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steel and seamless tubes as well as slabs (as semi-finished material of rectangular flat 
forms) for the production of flat products. 

 
• Flat products: They are defined according to EN 10079 as products of approximately rec-

tangular cross-section whose width is much greater than their thickness. Typical flat prod-
ucts include sheets, strips and plates (hot-rolled or cold-rolled, coated or non-coated) and 
electrical or packaging sheets and strips. 

 
• Long products: They have, according to EN 10079, a constant cross-section over their 

length and are manufactured by rolling, and/or forging and drawing. Typical long products 
include wire rod (hot or cold drawing/rolling); hot-shaped bars; bright steel; ribbed and pro-
filed concrete reinforcing and prestressing steel; hot-rolled and cold-formed sections; tubes, 
hollow sections and turned tubular parts; rings, wheel tyres and disks. 

 
• Other product forms: Other product forms, which do not rank among the rolled steel prod-

ucts, include open-die forgings, closed-die forgings and castings. Casting and forging is 
more expensive than rolling and is used only to a limited extent for complex forms or steel 
products with special characteristics for specific applications.  

 
In general, the distinction by chemical composition and product form is not easily matched. 
After all, product form and quality is, at least for non alloy steels, determined to a large extent 
by the rolling and heat treatment process. 

5.2.2 Production process 

Currently, there are two main process routes that dominate global steel manufacturing, al-
though variations and combinations of the two exist: 

• The integrated blast furnace (or primary) route:  

In an integrated steelwork the blast furnace is the main operational unit where the primary re-
duction of iron oxides takes place leading to liquid iron. As inputs mainly iron ores (prepared in 
sinter and/or pellet plants) are reduced mainly by coke (produced in coke ovens) and some-
times by coal and/or oil. The share of ferrous scrap or scrap substitutes for cooling the hot 
metal reaches up to 25%. Liquid iron from the blast furnace (pig iron) is transported to a basic 
oxygen furnace (BOF) where the high amount of carbon in the feed is oxidised by the injection 
of pure oxygen, thereby resulting in steel. Following downstream ladle metallurgy and treat-
ment the molten steel is cast and subsequently processed in rolling mills and product finishing 
lines to prepare them for the market. Currently, about 63% of world steel is produced in inte-
grated steelworks and 61% (2004) in Europe. 

• The electric arc furnace (or secondary) route: 

The second important steel production method is based on the electric arc furnace (EAF). Iron-
containing material, i.e. mainly recycled scrap and to some extent pig iron, sponge iron or di-
rect reduced iron13, are directly fed into the furnace for melting using primarily electric energy, 
natural gas and oxygen. The furnace itself consists of a cylindrical refractory lined vessel with 
water cooled wall panels and water cooled roof with a diameter to height ratio of about 4 to 6. 
Three electrodes in the AC EAF and one electrode in the DC EAF provide the electric arc for 
melting the scrap.14 The molten scrap is tapped by tilting the vessel via a spout or by eccentric 
                                            
13  Historically, the EAF was dedicated to high alloy special steels, by using pig-iron and DRI. As a result of techni-

cal progress most EAF today use mostly scrap to produce a variety of steel grades.  
14  Some DC furnaces can also be equipped with three electrodes. 
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bottom tapping. Apart from the EAF so-called mini-mills typically include secondary metallurgy 
in ladle furnaces and (sometimes) other metallurgical installations, a continuous caster and 
rolling/finishing plants. Compared to the integrated steelworks which rely on numerous inter-
connected production units and have to manage a large amount of monetary flows as well as 
physical resource or emission flows, electric steelmaking uses smaller production units and 
can react more flexibly to market trends. Almost 34% of world steel production is manufactured 
in mini-mills. 

Both processes for the production of steel must be regarded as complementary and interde-
pendent. Electric steelmaking on the basis of the EAF route depends on processing of scrap 
which is in times of increasing demand for steel products only available via the primary route 
on the basis of iron ore. 
 
As to the product categories mentioned above, integrated steelworks produce mainly flat prod-
ucts and electric mini-mills produce mainly long products. More recently, some electric steel-
makers (particularly in the U.S.) have managed to enter into the flat steel market, however 
(e.g. by using directly reduced iron, DRI). Mini-mills often focus on one type of product, and 
therefore require only a few casting, rolling and finishing processes, resulting in a linear pro-
duction chain (Daniels, 2002, p. 46). Broadly speaking, electric steelmakers either produce 
simple relatively low-cost carbon steels like rebar, beams and sections (using the EAF as a 
melting aggregate) or more expensive high alloy special and quality steels (requiring advanced 
processes in secondary metallurgy).15 Integrated mills produce higher volumes of steel and 
offer a much broader spectrum of different steel qualities. In total, however, EAF-based mini-
mills can produce over 80% of all steel products and it is expected that mini-mills will continu-
ously enter into new markets (Atkinson and Kolarik, 2001, p. 23). 

Mini-mill plant layout will differ depending on a number of parameters and framework condi-
tions (Heinen, 1997, pp. 267). The kind of steel product to be produced is certainly one of the 
most important parameters. In principle, three basic mini-mill configurations may be used as 
melting aggregates depending on the desired production programme: For normal carbon 
steels without particular requirements the EAF is accompanied by a ladle furnace. For low to 
medium-alloyed quality and special steels a vacuum degassing (VD) installations or a vacuum 
oxygen decarburisation (VOD) installation is used in addition. Steel plants producing large 
amounts of high-alloyed steel use the EAF, a subsequent converter (for decarburising and 
desiliconising) and a VOD installation (or other more complex ladle treatments). 

Looking at the entire production process (i.e. not only the melting stage), the costs of a tonne 
of steel product increases by approximately 15% when liquid steel is transformed into interme-
diate products (blooms or billets). The transformation of liquid steel in final products increases 
costs by about 40% for “average” products (wire rod, rebar) and by up to 75% for products like 
structural sections (Daniels, 2002, p. 61 based on Eurofer data; higher numbers in Gielen and 
van Dril, 1997, p. 81). Differentiated by chemical composition it can roughly be said that low 
alloy steel is more expensive in terms of production value per tonne by a factor of 2.8 than 
carbon steel, and that high alloy steel is again more expensive by a factor of 2 than low alloy 
steel (Dahlström et al., 2004, p. 114). 

 

                                            
15  According to Eurofer information (which are neither complete nor up-to-date but presented in Quass et al., 2005) 

62% of EAF plants produce carbon steel (especially in Italy and Spain) and 38% produce high(er) alloy steel 
(especially in Germany). 



70  
 
 
 
 
5.3 Overview of the electric steelmaking sector from an environmental perspective 

Despite extensive emissions reductions across all media since the 1970s, resulting from tech-
nological change and better management, the iron and steel sector remains an energy-
intensive sector with high total emissions loads and large volumes of solid by-products to 
manage. To maintain the downward trajectory in emissions to date requires ever greater atten-
tion to detail to combat the diminishing returns on pollution abatement investment (unit of 
emission reduction/capital investment), increased awareness of environmental management 
issues across the board, and innovative approaches to bypassing or controlling the most pol-
luting processes. Within the steel process, it is the iron-making phases that are the most prob-
lematic in terms of environmental protection. The sinter and coke-making plants and the blast 
furnaces are major sources of atmospheric emissions, and they also give rise to specific 
wastewater and solid waste problems. Although the EAF route leads to considerably less 
emissions per tonne of liquid steel, there is an ongoing demand for virgin steel from integrated 
plants, therefore attention to these processes in terms of technologies and management is 
highlighted within iron and steel management circles. A comparison of integrated and EAF 
plants in term of atmospheric emissions reveals the environmental concerns linked to the 
sinter plant and the clear advantages of the EAF if compared directly rather than as related 
processes which would be more correct (see table 6).  
 
Table 6:  Integrated and EAF plants: principal emissions (%)  

– contributions by processes (excl. coke plant) 
Integrated 

Emission Total g/t Sinter plant Blast furnace BOF and CC Rolling 

Dust 640 69.5 13.3 7.0 10.1 

CO 27280 92.7 1.3 5.9 - 

SO2 1830 66.9 7.9 - 25.1 

NOx 1050 60.0 8.5 0.9 30.5 

Landfill 51 kg/t - 9.8 81.4 8.8 

EAF 

Emission Total g/t   EAF and CC Rolling 

Dust 165   60.6 39.4 

CO 2500   100.0 - 

SO2 60   83.4 16.6 

NOx 500   50.0 50.0 

Landfill 205.5 kg/t   97.3 2.7 

Note: The comparison of the environmental profile between the two steelmaking routes is only possible 
to a limited extent since both processes must be regarded as complementary.  

Source: EC (1996) 
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The main emissions from the EAF process are particulate matter. PM emissions from the arc 
furnace melting (primary emissions) represent about 95% of total process emissions from EAF. 
Other emissions sources are secondary metallurgy, handling, charging, steel tapping, continu-
ous casting etc (secondary emissions). As primary and secondary off-gases are usually 
treated together, secondary off-gases are also considered as stack emissions (even though 
secondary emissions should be regarded as fugitive emissions).  

The division of emissions into primary and secondary (“fugitive”) categories is an important one 
since it is difficult to measure secondary emissions which evade the principal collection tech-
nologies. It is estimated that plants underestimate these latter emissions and that, compared 
with plants which capture these emissions, the underestimation can be as much as two orders 
of magnitude (EC, 1996).16 Since the technologies to combat primary emissions are highly 
effective when well managed, and are widely applied, it is these secondary emissions which 
require increased attention. Much of the management of these fugitive contaminants involves 
effective maintenance and the channelling of emissions into capture systems within enclosed 
production areas. Continued investment in gases and particulate control, collection and recy-
cling will be required for some time in order for firms to meet continuing reductions in emission 
limits, to deal with contaminants previously weakly regulated (such as dioxins and furans) and 
to meet pressures originating from new economic instruments such as carbon and energy 
taxes.  

Water pollution control in the industry is well advanced around the world. As chemical and bio-
logical waste water treatment technologies improve, water contamination will continue to di-
minish. Apart from specific incidents (in response to production problems) and specific loca-
tional problems, technological efforts and new circulation and treatment systems have largely 
resolved previous problems, but the range of potential pollutants and indicators such as BOD, 
COD and temperature mean that the water monitoring and control remains a critical activity for 
environmental management teams. The outcome is that few firms have problems meeting en-
vironmental compliance for water discharges. Beyond improved treatment, firms have also 
sought to recycle water more effectively in closed or semi-closed circuits within the whole 
plant, cascading from one piece of equipment to the next, or independent systems for each 
major operation in the production process.  

In the area of solid waste, rising landfill costs have provoked innovative responses from firms. 
Most firms now aim to reuse, sell or recycle over 90% of their products and by-products. Re-
sponses have varied since there are national policy variations for the use of by-products, par-
ticularly for blast furnace slag and steel-making slag. In many countries they can be used in 
cement production, construction and agricultural use; however, there are restrictions in other 
countries that lead to additional disposal costs.  

Other areas of concern include demolition of redundant plant and subsequent land remedia-
tion. Increasingly remediation costs are being considered by firms which are coming under 
regulatory pressure for past environmental degradation and clean-up costs. Noise pollution is a 
further consideration for urban-based firms since noise complaints are the most common form 
of plant criticism.  

A more detailed description and analysis of the role of some environmental abatement tech-
nologies in the electric steelmaking sector will be provided in chapter 7. 

                                            
16 However, the ongoing BREF revision will address this issue and more recent data will be provided in this respect. 
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5.4 Economic overview of the electric steelmaking sector 

5.4.1 General economic overview 

Economic significance of the steel industry 
 
The steel industry has for a long time been considered a strategic sector for the development 
of modern economies. Closely linked to the industrialisation that started in the 19th century the 
industry has established strong linkages to other sectors of the economy and provided em-
ployment to a significant number of people. While the steel industry is by no means insignifi-
cant today and many inter-sectoral linkages still exist, it has lost its dominant or pivotal position 
in the national industry mix and in relation to the rising importance of the service sector and 
industry sectors such as electronics or chemicals. For about 40 years, and despite strong fluc-
tuations, employment and the share in industrial value added has slowly decreased in most 
Western European countries (and only more recently in Eastern European countries). At the 
same time labour productivity has increased continuously. 

However, most countries have followed different trajectories resulting in diverging positions 
within total manufacturing of the basic metals industry in the wider sense and the iron and steel 
industry in particular. The recent development in most of the EU Member States is depicted in 
graphs 12a)-d).17 On average, the EU-25 iron and steel industry as such represents 1.4% of 
industrial value added and 1.2% of its employment. With forward and backward linkages this 
share increases, however. Some of the smaller EU countries are more specialised in the iron 
and steel sector, most notably Luxembourg (15.9% of value added, 18.6% of employment), but 
also Belgium, Austria, the Czech Republic and Slovenia. Among the bigger countries Finland 
and Sweden should be mentioned (with Sweden having a considerably higher share than 
Finland in electric steelmaking), but both countries could be considered less “industrialised” 
than Germany, Spain, France or Italy. These four countries as well as (more recently) Poland 
and (to a lesser extent) the UK are close to EU-25 averages. 

                                            
17  Some countries, like Estonia, Denmark or Ireland, have been left out, as the industry is virtually non-existent 

here. 
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Graphs 12a) - 12d) 
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Share of basic metals employment in total manufacturing 
employment
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5.4.2 Production 

In 2005, over 1400 EAF operate all over the world with about 15% in the European Union. Out 
of almost 1060 mill. tonnes of crude steel produced worldwide in 2004, 16% (18%) was pro-
duced in the EU-15 (EU-25). Divided by production process, 41% (38.5%) was manufactured 
via the EAF in the EU and 59% (61.2%) via the integrated blast furnace.18 The EAF route has 
increased its share in total production considerably over the last ten years (1995: 34.9% in EU-
15, 32.4% in EU-25). The rising importance of the EAF can even be traced back to the 
1970ties when the open-hearth furnace slowly began to be phased out. 

The following two graphs 13a) and 13b) show the evolution of electric steelmaking within the 
last ten years, both worldwide and within the EU (IISI, 2005). In absolute terms EAF steel pro-
duction has increased almost everywhere (except the UK). Yet, in relative terms the share of 
EU-25 and the U.S. has decreased from 24% (21.5%) to 20.7% (20%), respectively, whereas 
the share of Asia has increased from 35.5% to 38.4%. This shift is almost entirely due to the 
industrialisation of China, South Korea and India (whereas in Japan production has actually 
slightly decreased over the last ten years). Within Europe four countries (Italy, Germany, Spain 
and France) account for more than three quarters (77.5%) of electric steelmaking. Among 
these four Italy has slightly lost and Spain has slightly improved its relative production share, 
whereas the position of Germany and France is more or less stable. Luxembourg, Belgium, 
Greece and Finland have also gained a stronger position by more or less doubling their re-
spective production volumes (albeit from a substantially lower initial output in 1995). The new 
Member States have had relatively little effect on electric steel production, apart from Poland 
with 3.7 mill. tonnes in 2004. 

                                            
18  Only in Latvia and open hearth furnace is still in operation in the EU, contributing 0.3% of total production in EU-

25.  
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Graph 13a):  

Production of crude  stee l in EAF - 
Evolution of world shares in 1000t
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Graph 13b):  
Production of crude steel via EAFs 

in selected European countries in 1000t
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Source: International Iron and Steel Institute 
 
Looking at typical long products produced in the four main EU steel producing countries and 
Poland allows to highlight some differences in production patterns among the countries: 

• Wire rod is the most important long product in volume terms. It has the most dominant posi-
tion in Germany (47% of all its EAF based crude steel) ahead of Poland (27%) and the three 
other countries (each between 21-24%). 



 77 
 

 
  

• The picture is reversed for concrete reinforcing bars, mostly a lower value product used for 
construction purposes. In Spain almost 31% of EAF based crude steel falls under this cate-
gory (Italy 27%, Poland 26%, Germany 14%, France 11%). 

• A tonne of pipes and tubes (welded or seamless) is approximately 2-3 times more expensive 
than wire rod or reinforcing bars. Spain is the least prominent in this higher-value segment 
(9.6% of all its EAF based crude steel) compared to Poland (16.6%), France (17.5%), Italy 
(18.7%) and Germany (24.6%). 

 
5.4.3 Consumption 

The steel consumption of a country is determined by the production activities of those sectors 
that use or process steel and their specific steel input volumes. Before looking at these link-
ages in some more detail (see chapter 5.5), we will look at steel consumption here in a more 
general and a more aggregated way (see graphs 14a) -14d). In 2004, Asia (in particular China) 
accounted for almost half (48%) of world steel consumption. Asia has increased its share only 
within the last six years or so. Absolute steel consumption in the EU-25 and North America, by 
contrast, has not changed much and as a consequence their share in world consumption has 
declined lately to 16% and 15%, respectively. Within Europe steel consumption is highest in 
the most industrialised country, Germany, but has also risen quite strongly in Italy lately. Inter-
estingly, steel consumption has also increased substantially in Spain over the last ten years 
(by about 75%), whereas in the other countries shown no significant changes can be ob-
served. 

Within Europe a somewhat similar picture results when looking at steel consumption in per 
capita terms. Yet, the ranking changes to some extent with Italy taking the lead and Sweden 
being second. Differentiated by world region Asia “looses” its leading position. Among the 
richer countries, Australia (Oceania), North America and EU-25 still have a per capita steel 
consumption which is about twice or even three times as high. As a result, it is interesting to 
know more about what drives steel consumption (see chapter 5.5). 
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Graph 14a) – 14d): 

Apparent crude steel in t, world shares
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Apparent crude steel consumption per capita in 
different world regions
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5.4.4 Trade 

Production and consumption data already suggest that a substantial volume of steel trade 
takes place, some of it over great distances. The world trade volume has reached about 363.5 
million tonnes of semi-finished or finished steel products. In relation to crude steel production 
this amounts to 34.3%. Thus, compared to some competing materials (like aluminium) trade is 
less dominant, but still quite important (with a slightly increasing tendency over the last dec-
ades).  
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There is about three times as much trade with rolled steel products among EU-15 countries 
than with third countries resulting in relatively high mutual penetration rates (Graph 15). EU-
internal trade has been boosted by the gradual creation of the internal market programme. Vis-
à-vis other world regions Europe has tended to be a net exporter of steel. This has been facili-
tated by the proximity to North America, the relatively less developed status of the steel indus-
tries in the Middle East and Africa and, more recently, the strong steel demand from China. 
Lately, the external trade ratios are more or less balanced, however. EU countries which have 
typically a positive trade balance include Belgium/Luxembourg (with almost twice as much ex-
ports than imports), Germany, Austria, France, Sweden, Poland and the Czech Republic, 
whereas Italy, Spain and (only more recently) the UK import more than they export (see also 
table 7). Export-oriented countries like Germany reach an export-quota (percentage of produc-
tion exported) for the steel industry of 50% with this share having risen continuously (1982: 
36%, 1991: 40%). 

Graph 15: 
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  Source: International Iron and Steel Institute 
 
Table 7 illustrates the diverse patterns of external EU-15 trade with rolled steel products. First 
of all, the numbers demonstrate that the percentage distribution of third countries receiving EU 
exports is somewhat more spread-out than the distribution of countries importing into EU-15. 
Secondly, external trade is somewhat country-specific. Whereas Germany mainly exchanges 
steel products with new EU Member States (69% of third country imports and 25% of third 
country exports), Italy and the UK import non-negligible amounts of steel from the Common-
wealth of Independent States (CIS), for example (39 and 30% of third country imports). 
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Table 7: External steel trade of EU-15 in 2004 according to main world regions 

Belgium-
Luxembourg Germany France Italy Spain UK EU-15

Imports in 1000t
Africa 205 5 66 589 413 156 1647
(East) Asia 572 60 31 1219 369 246 2801
Oceania 4 2 31 17 64
CIS 300 301 115 3240 441 645 6384
Middle and Far East 110 20 353 81 7 598
North America 39 34 4 62 13 38 202
Latin America 1 47 2 28 83
South America 165 20 59 402 463 86 1518
Eastern Europe w/o CIS 88 149 4 685 257 81 1601
New EU-Members 274 2512 248 457 162 504 5292
non-EU West. Europe 154 550 88 1221 826 342 4806
Third countries 1913 3635 684 8260 3054 2123 25005
EU-15 11245 12859 13209 9118 7705 5081 74438
Total 13158 16494 13893 17378 10758 7204 99443
Exports in 1000t
Africa 182 344 283 378 321 146 1875
(East) Asia 671 1313 185 378 165 586 3941
Oceania 32 27 29 3 4 25 174
CIS 48 132 8 14 1 23 323
Middle and Far East 365 701 298 189 279 615 2597
North America 721 1393 510 546 334 475 4796
Latin America 165 316 103 208 136 21 988
South America 72 125 77 19 77 38 456
Eastern Europe w/o CIS 18 57 9 81 9 10 360
New EU-Members 356 1895 285 466 14 100 4431
non-EU West. Europe 710 1199 610 653 251 158 4685
Third countries 3375 7502 2396 2935 1591 2196 24672
EU-15 18079 14617 13979 6190 3521 4384 77791
Total 21454 22119 16376 9125 5112 6580 102464
Exports - Imports in 1000t
Africa -23 339 217 -211 -92 -10 228
(East) Asia 99 1253 154 -841 -204 340 1140
Oceania 28 27 27 -28 4 8 110
CIS -252 -169 -107 -3226 -440 -622 -6061
Middle and Far East 255 701 278 -164 198 608 1999
North America 682 1359 506 484 321 437 4594
Latin America 164 316 56 206 108 21 905
South America -93 105 18 -383 -386 -48 -1062
Eastern Europe w/o CIS -70 -92 5 -604 -248 -71 -1241
New EU-Members 82 -617 37 9 -148 -404 -861
non-EU West. Europe 556 649 522 -568 -575 -184 -121
Third countries 1462 3867 1712 -5325 -1463 73 -333
EU-15 6834 1758 770 -2928 -4184 -697 3353
Total 8296 5625 2483 -8253 -5646 -624 3021  

Source: International Iron and Steel Institute 
 

Looking at product categories or single products illustrates (trade) specialisation patterns 
among the most important steel producing countries. Given the importance of electric steel-
making, Italy imports more of the typical flat products (hot wide strip, various sheets) than it 
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exports, but has a positive trade balance in some of the long products (merchant bars, rein-
forcement steel, sections). Germany has a strong exporting position in most flat products and, 
among the long products, wire rod and (to a lesser degree) reinforcement steel and wide-
flanged beams. The same is true for most of the flat products produced in integrated steel-
works. Only in a few products (like bars) the trade balance is negative. Spain, by contrast, has 
a negative trade balance in almost all of the rolled steel products. Poland is quite specialised 
having a strong exporting position in some products (semis, sections/structural, wire rod, rein-
forcement steel) and relying on imports in others (most of the special steels and most of the 
flat products). The picture is more balanced in France. One striking feature is the strong ex-
porting position in all the special steels (more than twice as much exports than imports in this 
category). 

 

5.5 Supply and demand, market structure and competition 

Supply 
 
Based on what has already been said about steel products and steel production routes a brief 
overview on the supply side of electric steel production is in order. This includes basically an 
analysis of factor input relations in terms of volume and quality, i.e. of investments, raw mate-
rial inputs, capital inputs, labour input and other requirements, including environmental ones. 

Electric arc furnace plants vary greatly in size, but are easier to set up and require substantially 
lower investment costs than blast furnace/basic oxygen plants. Single EAFs have a heat ca-
pacity (heat size) of between 30 to 160t. As two or three of them are sometimes used in com-
bination at one production site, the capacity may reach up to 400t. Reinaud (2005) considers a 
plant with a capacity of 120t to be an average plant. According to EUROFER a new installation 
should have a capacity of 150t today. The annual capacity depends on the characteristics of 
the production process (the furnace, continuous casting process and the rolling mill), the per-
centage of use of each process, but most of all the electric power (in MW) available in the 
melting process (cf. electricity supply contract). A 120t plant would be able to produce about 1 
million tonnes of crude steel per year, operating at 85% nominal capacity.19 The cost of asset 
would amount to about € 160 per tonne of produced steel.20 The investment costs for the EAF 
itself represent only between 5-15% of total investment costs for a mini-mill (Heinen, 1997, p. 
270). While the furnace is modernised from time to time (on average every nine years), its life-
time is typically about 20 years (European Commission, 2001 based on 1993 Eurostat data; 
Daniels, 2002). Roughly speaking, 20% of EAF plants in the EU have been built before 1970, a 
third in the 1970ties, 15% in the 1980ties and another third after 1990 (Quass et al., 2005).  
Worrell and Biermans (2005) provide a detailed picture of stock turnover and retrofitting for US 
electric steelproduction via the EAF and analyse its impact on energy efficiency. They show 
that it is difficult to assign a typical lifetime to an EAF. Indeed, age is not necessarily the de-
termining factor in taking industrial equipment out of production and depreciation rates fluctu-
ate quite heavily. Despite these difficulties in assessing stock turnover Worrell and Biermans 
(2005) suggest that on average 3.6% of the stock is taken out of production annually. At the 
same time stock turnover contributes to an improvement in energy efficiency of 0.7% per year 

                                            
19  More precisely, the distribution of EAF plants by nominal capacity is bimodal (Quass et al., 2005 based on DG 

ENTR data): There is a relatively large number of rather small plants with a capacity below 200 kt, and a quasi 
Gaussian distribution, peaking around a capacity of roughly 500-600 kt per year. Thus, the numbers of Reinaud 
(2005) are at the upper bound. 

20  Given differences in size and plant layout Daniels (2002) and Jahnke (2001) present significantly lower values 
(about half of Reinaud’s). According to Ouvrado (2005) installation cost for a new steel shop and a continuous 
casting facility amount to € 150 per t of steel in the semi-finished market. 
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(via four analytically distinct factors, the retirement rate, the growth rate of new stock, the dif-
ference in specific electricity consumption between depreciated and average stock and the 
difference in specific electricity consumption between new and average stock). Yet, stock turn-
over only explains about 60% of the total observed efficiency improvement, suggesting that the 
rest must be due to retrofit of existing capacity,  improved operation practice, change of prod-
uct mix or the production of more sophisticated steel. 

Graph 16a): 

Capital expenditures for electric steelworks in selected EU countries 
in Mill. EUR (EGKS)
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Source: European Community for Coal and Steel 
Graphs 16a), 16b) and 16c) provide an aggregated picture of capital expenditures in electric 
and oxygen steelworks. Obviously, investments fluctuate strongly over time. Yet, certain peaks 
can be recognised (for electric steel in 1990, 1995/6 and around 2000 and in somewhat longer 
intervals for oxygen steel). The most notable peak (1994/95) in Germany can be explained by 
high capital expenditure into two new plants replacing a BF/BOF route and an open heart fur-
nace. Looking at investments over a 20-year time period illustrates changes in average in-
vestments between countries. In Spain, investments in electric steelworks have risen from a 
20-year average of 40 Mill. € per year to a five-year average of almost 58 Mill. € lately. For 
Italy, by contrast, a downward trend can be discerned (from 59 to 38 Mill. €). When comparing 
investments between oxygen and electric steel there is somewhat of a downward trend for the 
former and an upward trend for the later corresponding to the rising importance of the secon-
dary production route. 
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Graph 16b): 
Capital expenditures for oxygen steelworks in selected EU countries 

in Mill. EUR (EGKS, 2003)
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Graph 16c): 
Capital expenditures for electric and oxygen steelworks in EU-12 and 

EU-15 in Mill. EUR (EGKS)
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Note: Compared to the EU-15 countries EU-12 excludes Austria, Sweden and Finland (joined in 1995 
only). Source: European Community for Coal and Steel 
 
Graphs 17a) and 17b) show calculations found in the literature on the cost structure of produc-
ing electric steel in a “typical” EAF plant. The differences apparent in these graphs demon-
strate in part real differences between production programmes (products transformed), but are 
also due to different methods in cost allocation21.  

                                            
21 Of course, it is always difficult to come up with a typical cost structure since factors like productivity, amount of 

orders, level of investment, etc. differ from plant to plant. 
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Graph 17a) and b) 

Typical cost structure of an EAF based plant 
according to Reinaud (2005)
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A distinction is made between fixed and variable costs. Obviously, electric steel production is 
quite “variable-intensive”. Another (and similar) broad breakdown found in the literature is be-
tween raw material costs and processing/conversion costs (Heinen, 1997, p. 752ff.). The latter 
is particularly illustrative to show differences in producing steel via the primary or the secon-
dary route: Whereas in primary steel production raw material costs amount to 88% and proc-
essing costs to 12%, electric steel production faces relatively higher processing costs (about 
38% relative to 62% raw material cost). According to EUROFER the risen raw material prices 
increased the amount of raw material cost for EAF to 70 to 75%. Energy costs are estimated to 
amount to 10%.  
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The largest single component of the total cost is still the feedstock or raw material. In an EAF, 
mostly solid material in the form of scrap is melted to produce crude steel. The evolution of 
scrap prices influences considerably the economic situation of EAF plants. More recently, they 
have risen strongly given the increasing steel demand from Asian countries. The relationship 
between the prices for pig iron and scrap indirectly “regulate” the breakdown of steelmaking via 
the primary and secondary production route. Yet, all EAF plants more or less face the same 
trend of input prices since scrap is traded on international markets. Nevertheless, variation 
may result from differences in transport costs (in particular the proximity to coastal locations), 
the rate of substitution of scrap by other input factors (like directly reduced iron DRI or pig iron) 
and different contractual arrangements with customers (Ewers, 1997, p. 756).22 Also, as 
“home” scrap and “prompt industrial” scrap is not traded internationally (other than post-
consumer scrap), but directly recovered from steel mills and foundries, cost differentials may 
result from different scrap sourcing, recycling and management strategies. Finally, it needs to 
be taken into account that different steel qualities require different levels of scrap quality and 
purity, potentially leading to quite different charging costs. 

A substantial amount of the total cost in electric steel production is spent on melting electricity. 
In the literature a value of around € 15-20/t of crude steel is given, but there is considerable 
variation depending on the structure, evolution and regulation of the electricity market. The 
absence of a real level playing field in the European energy markets and the disparities in na-
tional regulatory and fiscal regimes are currently a major concern for electric steelmakers af-
fecting their competitiveness (Ameling, 2006 and chapter 5.6). A major cause of the current 
power price increases is the pass through of CO2 certificates as generators are using their 
dominant position in the power market to take advantage of the EU-Emission Trading Scheme. 
Consequently this represents an inter-sectoral distortion of competition.  

More generally, the main competitors of EU basic metals producers are more and more based 
in countries that are able to offer lower electricity prices and long-term availability. In addition, 
there are differences in electricity consumption from one plant to the other. These result from 
differences in technical standards, energy management and the desired steel product quality, 
but depend also on the size of the EAF. Due to economies of scale larger EAF consume rela-
tively smaller amounts of (final) energy.  

Other energy costs include mostly costs for gas. The input of coal for slag foaming and the 
oxygen injections for process improvement can also be subsumed under energy costs. Again, 
there are differences from one production plant to the other (e.g. depending on the design of 
the furnace), but cost differentials matter less given the small share of these inputs in total 
costs. Yet, there is a trend to increase the amount of chemical energy in order to reduce elec-
trical energy consumption and conversion costs, and to realise productivity gains (Raggio, 
2005, p. 46; Jones, 1999, p. 90).  

There are other input factors consumed or used up during the production process. According 
to Abbildgaard et al. (1997, p. 102) electric steel production requires 2.1 kg of electrodes per 
tonne of crude steel (CS) produced or 3.68 €/t and 3.5 kg of refractory per tonne of CS or 2.59 
€/t.  Electrode consumption has improved since 1997 with a reference installation consuming 
at present 1.1 to 1.3 kg electrodes per tonne of steel produced23.  

                                            
22  The latter are used to equalise price fluctuations. Yet, they may contradict the rules of the European  internal 

market.  
23  The refractory ratio (kg/ t) is not the most pertinent because the practice of refractory can be different from one 

site to the other. It is the cost in Euro per tonne which has to be taken into account. 
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Further input factors may include flux materials, oxygen, cooling water and fresh water. In ad-
dition part of the electric energy is subsumed under this category (but only 3.68 €/t compared 
to almost 20 €/t in the category above). The importance of these input costs depends on en-
ergy and resource efficiency and the technical standards of the respective plants, i.e. on tech-
nological progress.24 

The production process results in a number of by-products. It is interesting to know whether 
these by-products add to the costs or help to avoid costs for the plant. Abbildgaard et al. 
(1997, p. 102) mention pelletized furnace dust (1.43 €/t) and used furnace refractory (0.06 €/t) 
as a cost category and district heating (-0.96 €/t) and furnace slag (-0.12 €/t) as avoided costs. 
Given certain regulatory requirements regarding recycling and waste management, the sale of 
EAF dust (pellets) and EAF slag is a means to reduce waste management costs by improving 
the recovery rate. Overall, by-products are only of minor importance within the breakdown of 
total cost. Nevertheless this issue deserves attention as there are may be inter-firm differences 
as well inter-country differences (due in part to different regulatory requirements). Contrary to 
the above graphs Drissen et al. (2005) mention, for example, that recycling of EAF dust has 
brought serious ecological and economic advantages to their plant (fewer external processing 
costs, reduction of alloy elements (for stainless steel). 

Among the studies mentioned in graphs 17a) and 17b) there is some disagreement on what to 
include in fixed costs and on how to define the individual cost categories. Abildgaard et al. 
(1997) consider transport costs as variable costs, for example, whereas Ewers (1997) sub-
sumes them under “other fixed costs”.25 Ewers (1997, p. 754) emphasizes that labour cost 
matter. However, some of these costs are hard to attribute to the categories making up the 
total costs per tonne of CS produced. As a result, costs for maintenance, the operation of addi-
tional on-site facilities and overhead contain a considerable amount of labour costs. Finally the 
costs of capital are also hard to pin down. Factors that influence these costs are in particular 
the malleability of capital equipment, interest rates, taxation, depreciation rules and debt/equity 
levels. 

More broadly, fixed costs increase with part-time or reduced production. They are higher in 
those sectors with a high capital intensity resulting from technical economies of scale (invest-
ment costs per t of capacity decrease with growing unit size of the installations). While econo-
mies of scale are of great importance for the primary production route, they are less so for the 
EAF route (Wienert, 1997, p. 65). On the process level, costs may also result from operational 
bottlenecks along the various stages of production. A recent American survey, for example, 
indicates that among 32 electric steel plants casting is more often considered a bottleneck 
(64%) than the EAF itself (25%) or ladle metallurgy (7%) and cranes (7%) (Liebman, 2004).  

Most of the information about cost structures in EAF steelmaking found in the literature does 
not explicitly account for the cost of environmental regulation. This does not mean that they are 
absent, but that it is inherently difficult to properly account for them. The issue is well covered 
in a US study by Joshi, Krishnan and Lave (2001) who report on environmental expenditures 
per ton of steel produced between 1975 and 1989.26 The paper distinguishes between “visible” 
costs of regulatory compliance (i.e. costs that firms’ accounting system classify as “environ-
mental” and are regularly reported in the Pollution Abatement and Expenditure (PACE) survey) 
                                            
24  Comparisons from one plant to the other are also difficult, because total energy consumption (including fist trans-

formation of molten steel) depends on the product mix. For example, energy consumption for wire drawing de-
pends largely on the final thickness of the wire (Gielen and van Dril, 1997). 

25  Regarding transport costs, it matters also where the system boundaries for cost allocation are drawn. According 
to EC (1999) transport costs make up between 5-15% of the selling price of a steel product. Yet, the fewer 
downstream markets are considered the lower are typically the transport costs. 

26  For more aggregated data for several EU countries see section 5.6. 
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and “hidden” environmental costs embedded in other accounts, measuring and comparing 
them to each other for a unique sample of 29 mini-mills and 26 integrated steel plants. Taking 
environmental expenditures as a proxy for the costs of compliance indicates that visible envi-
ronmental costs are relatively modest, at about 4% of total reported costs per ton of steel pro-
duced and 3% per ton of steel capacity (with some fluctuations between the years). Within this 
category operating costs are usually higher than capital costs (again with quite strong fluctua-
tions). Yet, by applying an econometric translog cost function approach the authors demon-
strate that this covers only a minor portion of overall costs associated with regulatory compli-
ance. For firms in the mini-mill sector, an increase of $1 in the visible environmental operating 
expenditures is associated with an increase in total costs of $ 10.68 at the margin (!), of which 
$ 9.68 is “hidden”. Thus, hidden costs of environmental regulation far exceed the reported or 
visible costs of pollution abatement. While average costs are likely to be lower (since it is rela-
tively inexpensive to reduce emissions initially) and the estimation of “hidden” costs is method-
ologically demanding27, Joshi, Krishnan and Lave (2001) suggest that these costs may show 
up in various forms. For example, they may include costs from the alteration of input and raw 
material compositions, costs due to process changes (possibly associated with lower econo-
mies of scale), indirect labour costs to monitor and report emissions, costs to maintain pollution 
control equipment, increasing general and administrative costs e.g. for legal staff (permit appli-
cation etc.). As a result, it matters how costs are allocated to different cost pools and how envi-
ronmental regulation affects each of them.28  

The fact that EAFs are relatively “variable-intensive” compared to the integrated route creates 
several advantages. Firstly, specific investment costs are lower and EAF often reach a higher 
return on asset or capital employed than integrated mills. Secondly, there is a higher degree of 
flexibility in controlling production rates and, consequently, a higher responsiveness to demand 
fluctuations. This may be interesting for companies wishing to add incremental capacity at rela-
tively low cost. In addition, EAF based plants can be designed to make specific product quali-
ties for particular end-user markets. As they are usually small units they also can be located 
near these end-user markets. Thirdly, since EAF dispose of continuous melting energy they 
also rely less than integrated steelworks on primary energy carriers and raw materials from 
international markets (Janke et al., 2001, p. 73). Finally, environmental reasons may be a de-
cisive factor when considering investments in steel making facilities (Jones, 1999, p. 94): As 
some integrated plants use relatively old coke ovens and blast furnaces, the cost of modernis-
ing these facilities, coupled with bringing them up to current environmental compliance stan-
dards, may be too high to keep facilities operational. Obviously, this depends on whether envi-
ronmental regulations incorporate any new source bias, discouraging the introduction of new 
plants and the continuation of existing plants. 

                                            
27  The study suffers from the following main limitations: The estimation of hidden costs is based on a statistical 

association between the variation in total costs and variations in the reported environmental costs, which does 
not establish causality (e.g. problem of bundling certain types of expenses with each other). Also, the model is 
based on contemporaneous variation in total and regulatory costs, and does not incorporate learning effects that 
may reduce hidden costs later. Thirdly, environmental expenditures are only an imperfect proxy of a complex set 
of emission limits and standards. Finally, environmental costs may also lead to hidden benefits, such as im-
proved quality, increased consumer appeal, or lower contingent liabilities, which are not captured in the model. 
More generally also, the data cannot just be extrapolated from the specific situation facing EAF producers in the 
US some 25 years ago to today´s mini-mill producers in Europe. 

28  Interestingly, the authors have conducted additional in-depth interviews with steel firm managers to gain a better 
insight in the nature of hidden costs and to explore the validity of their econometric estimations. These interviews 
revealed serious deficits in the traditional cost accounting systems used, and consequently, a considerable 
scope for improvement in internal environmental management. This issue will be picked up again in chapter 7 of 
this study. 
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As indicated above, the prices of steel products from EAF vary greatly depending on the differ-
ing quality of steel products. They may also vary due to regional specialisation patterns in dif-
ferent product segments (with these patterns being possibly induced by differences in costs). 
EAF plants typically respond more strongly and more flexibly to price signals and face fewer 
constraints in capacity planning than integrated steelworks (see below). Overall, there is a de-
clining trend in the price index for typical steel products (Dahlström et al., 2004). 

Demand 
 
Graphs 14a-d have demonstrated that the level of steel consumption, whether measured rela-
tive to population or GDP, varies widely among countries. Various factors influence steel con-
sumption per head and explanations will depend on the level of aggregation used. Globally, 
countries with higher GDP per capita seem to have higher steel consumption per capita, but 
there is wide variation among countries with comparable levels of GDP per capita. Analysing 
per capita steel consumption and level of GDP more closely indicates that some correlation 
exist for poorer countries in an early stage of their development (Moreau, 2005, p. 46). Yet, 
this is no longer the case for richer countries and remarkable differences exist (e.g. between 
Japan with 530 kg/capita or Italy with 490 kg/capita on one hand and the UK with 225 kg/capita 
and France with 285 kg/capita on the other hand). To account for these differences a closer 
look at the structure and evolution of steel consuming sectors and their products is necessary 
(Moreau, 2005)29: 

Still a quite broad indication is given by the importance of the manufacturing sector in national 
economies. In many countries it has decreased over time and given way to the service sector. 
In some countries (like Germany) this is less strongly the case. Following this reasoning and 
given different patterns of specialisations the variation in per capita steel consumption is al-
ready reduced when taking into account indirect steel trade (quantity of steel contained in ex-
ports and imports of goods using the material steel). 

More specifically, the output mix, production structure and steel intensity within the steel con-
suming sectors differ in several respects and these sectors are more or less dominant from 
one country to the other. The construction and public works sector, as the most important steel 
consuming sector, is marked by local specificities of either geographical, technical or cultural 
nature. In Southern Europe (Italy, Spain), for example, steel is far more widely used in con-
struction than in Northern or Central Europe. In automobile production steel consumption per 
capita is much higher in the US, Germany or Spain than in Italy and France. Again, this is i.a. 
explained by different specialisation patterns, historical factors and cultural specificities (e.g. 
preference for heavy vehicles in the US). In the other steel consuming sectors differences are 
more difficult to detect. Yet, Italy is highly specialised in the first and second transformation of 
certain steel applications, for example (intermediate goods, mechanical industry, household 
appliances). 

These sectoral differences have in turn repercussion on the level of use of individual steel 
products. Automobile construction relies strongly on flat products, for example. Long products 
play an important role in investments in construction and infrastructure. 

In economic terms, there are likely to be differences in the price elasticity of demand from one 
sector and one application to the next and depending on the time horizon. 

These long-term patterns do not reflect that steel demand is quite volatile in the short-term. 
Steel demand follows quite closely the evolution of the business cycle which in turn is largely 
driven by the sectors producing investment goods and using steel as an intermediate input. 
                                            
29  For more detailed explanations from various perspectives see the extensive work of Moreau (2005). 
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Market structure and competition 

In general, the minimum economic scale in steel production is high, and the investments in the 
sector are specific. At the same time, steel demand is quite volatile and hard to predict making 
capacity planning a difficult and risky undertaking. As a result, there are high market entry bar-
riers. By contrast, those companies already in the market cannot easily adapt capacity when 
their predictions turn out to be too optimistic. From their point of view it makes sense to con-
tinue operation of old installations at a high level, even when prices cover only variable costs. 
More widely, this often creates a burden for the steel market (unless this is compensated by a 
quick increase in demand). As indicated above, however, EAF based steelmaking is not as 
much subject to these planning problems given its lower share in fixed costs and its relative 
flexibility in production. The greater degree of flexibility and the interdependencies between the 
level of scrap prices and overall steel demand, with scrap prices decreasing in times of low 
demand, explain that mini-mills face less variation in profits than large integrated steelworks. 
Yet, market exit is still constrained to some extent for electric steelmakers. Also, new players 
aiming to enter the electric steelmaking market need to be highly experienced and knowledge-
able (both in technical and economic terms). 

At present, Arcelor Mittal Steel is the EU and world’s largest steel company, producing 110 
million tonnes per year in Asia, Europe, Africa and America. Together with Thyssen Krupp 
Steel, Corus and Riva, they produce somewhat over 75% of EU steel. In comparison, ten 
years ago the top EU 5 companies produced only 23% of total EU output. As a result, the EU 
steel market today represents a more narrow oligopolistic market. EAF plants seem to operate 
on various market segments with some closely linked to the large integrated companies and 
others being independent and active in specific niche markets (with partly oligopolistic struc-
tures, if relevant markets are defined along relatively limited regional boundaries, segmented 
by transport costs and/or close co-operation with customers is maintained). The tendency to 
consider the steel industry as a “normal” industry sector that has to compete on markets with-
out subsidies or other protectionist policy interventions and the increasing globalisation of the 
world economy has had a profound effect on the industry. Increasing competitive pressures 
are i.a. met by a further consolidation of the industry in Europe. So far the degree of consolida-
tion varies considerably by product segment with top 10 carbon steel producers achieving 
lower market shares than stainless steel flat or long product producers (Moll, 2005). The move 
towards bigger entities should help to strengthen the position of the steel industry vis-à-vis 
important up-stream and down-stream producers. Another potential consequence of the con-
centration process could be the accelerated diffusion and application of new (BAT) technolo-
gies (technology spillovers). Put alternatively, increasing environmental requirements for the 
operation of steel plants might create further incentives for steel companies to re-group (e.g. to 
be able to finance sustainable technologies) (EU commission 2006, p. 25).  

Vertical integration is also quite frequent in the steel industry: Many producers control an im-
portant part of the raw material production chain and most are integrated downstream into 
steel distribution and first transformation products such as sheets, profiles, tubes etc., and 
steel distribution (but typically not further). Again, this is less so for electric steelmaking and 
depends on the product segment. 
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5.6 Indicators of competitiveness30 

As indicated in chapter 2.3 the concept of competitiveness is applied at different levels. While 
this study focuses primarily on the firm level, this section looks at competitiveness from the 
level of an industry sector and sub-sector. Framing the assessment of competitiveness along 
these lines may help gain a better understanding about the potential wider impacts of environ-
mental regulation on a whole class of firms belonging to the same industry sector. After all, 
firms compete against each other and some of the competitive gains or losses a firm may 
make as a result of environmental regulation will also affect the position of firms belonging to 
the same industry (as well as firms belonging to other industries). This is even more important 
when regulatory requirements and strategies vary from one firm to the next and from one 
country or region to the other. Thus, there is a need to consider the different starting points and 
trajectories facing parts of the industry or the same industry in different countries. 

To account for (at least some of) this complexity we propose to look at a selection of indicators 
of competitiveness at the industry level. The selection is quite strongly influenced by data 
availability and reliability: On one hand, there are only few usable quantitative data on most of 
the techno-environmental variables of interest for this study. On the other hand, data are 
sometimes not available at the required level of disaggregation. As a result, proxies or more 
aggregated data have to be used. The aggregation problem is particularly evident when data 
are not available for a well defined sub-segment “electric steelmaking from EAF installations”, 
but only for broader statistical classes like “production of iron and steel” (NACE 27.1) or even 
“basic metals” (NACE 27).31 By using not only one or two indicators, but a broader selection of 
them and by cross-checking the evidence we hope to be more comprehensive, however. In 
this sense, some of the indicators also have only an indirect relationship to competitiveness 
aspects. To enable comparisons among the main countries producing electric steel – Italy, 
Germany, Spain, France, the UK and Poland – we use common denominators to account for 
structural differences between these countries. In addition to cross-country comparisons, com-
petitiveness is sometimes also defined in relation to the evolution of the indicators in other in-
dustries of the same country. 

The following table 8 contains all the competitiveness indicators proposed for the sector analy-
sis and described in greater detail below. We start with broader indicators and then move on to 
a selection of more specific ones. 

                                            
30  An overview of all references used in this chapter can be found in table 8 below. 
31  Beyond problems of data availability and quality there are of course ample opportunities to refine the approach 

proposed here by using more elaborate econometric models. This was not possible given time and budget con-
straints.  
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Table 8:   Overview of competitiveness indicators used 
 
Indicator 
 

Source 

Expert appraisal on competitiveness 
Gross operating surplus over value added at factor costs (gross margin) 
Gross value added per person employed (apparent labour productivity) 
Gross value added per unit of personnel cost (wage adjusted labour pro-
ductivity) 
Crude steel production per number of persons employed 
Evolution of average investments in electric steelworks 
EAF capital expenditures to yearly EAF steel production output 
Share of expenditures for EAFs in total expenditures 
Investment over value added at factor costs 
Utilization rate of maximum production potential in electric steel 
Net investment over gross investment in tangible goods 
Share of R&D in value added 
Revealed Comparative Advantages (RCA) ratios 
Shares of environmental protection investments in gross fixed capital for-
mation 
Current environmental expenditures in total purchase of goods and ser-
vices 
Electricity prices for industrial consumers 
Price-quality gap indicator 

EC, Ifo Institute 
Eurostat 
Eurostat 
Eurostat 
 
ECSC, VDEh 
ECSC 
ECSC 
ECSC 
Eurostat 
ECSC 
Eurostat 
Eurostat 
Eurostat, COMEXT 
Eurostat 
 
Eurostat 
Eurostat 
Eurostat, WIIW 
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More general indicators 

A straightforward way to look at competitiveness is to ask industry experts to appraise the 
competitive position of certain industries in certain countries. Supported by the European 
Commission the ifo Institute has conducted these expert surveys for a long time providing up-
to-date information that is not easily available (i.e. inter alia only available with substantial time 
delays) from international statistics. Using this valuable (internal) resource, graphs 18a)-18g) 
have collated information about the evolution of the competitive position between 2000 and 
2006 of both total manufacturing and the basic metals sector in the six countries of primary 
interest for our study. The term “competitive position” (not explained in any further detail in the 
ifo survey) is defined in relation to the domestic market, the foreign market inside the EU and 
in relation to non-EU competitors. While the absolute graphs contained in the graphs are of 
secondary importance, the data allow to come up with a broad ranking and show important 
general trends over time of the various “positions” presented: 

Graphs 18a) – 18g): 

Competitive position on the domestic market, 
basic metals, accumulated data in %,  

from 2000/1Q to 2006/1Q
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Competitive position on the foreign market inside the EU, 
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Competitive position vis-a-vis competitors outside the EU, 
basic metals, accumulated data in %,  

from 2000/1Q to 2006/1Q
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Competitive position on the domestic market, 
total manufacturing, accumulated data in %,  

from 2001/1Q to 2006/1Q
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Competitive position on the foreign market, 
total manufacturing, accumulated data in %, 

from 2001/1Q to 2006/1Q
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• First of all, the competitive position in basic metals is subject to considerably more fluctua-
tions over time than manufacturing as a whole. This illustrates the sensitivity of the sector to 
the evolution of the business cycle. 

• For both “sectors” it is easier to defend or to strengthen the competitive position on the do-
mestic market compared to international markets. For the majority of the six countries the 
competitive position vis-à-vis third countries outside of the EU has worsened over time. 

• There are substantial differences between the countries in the basic metals sector. Spain 
scores first on all the markets considered, whereas the UK always shows up last. Germany 
and – at least with regard to third countries – Poland improve their relative position in inter-
national markets compared to France and Italy which loose some ground. 

• Compared to total manufacturing the evolution of competitive positions in basic metals in 
each country is mostly less favourable. Yet, this is not always the case (e.g. in the domestic 
market in France, Poland or Italy). Possibly, it is more difficult to remain competitive in “old” 
branches like basic metals. 
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Graphs 19a) – 19c): 

Gross operating surplus/turnover in %,
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       Source: Eurostat, Structural business statistics 

 
The second broad indicator, presented in graphs 19a)-c) looks at a measure of profitability 
which is available at the sector and sub-sector level: the so-called gross margin. It is defined 
as gross operating surplus over value added at factor costs.32 Gross operating surplus in turn 
is defined as the surplus generated by operating activities after the labour factor input (but not 
other inputs) has been recompensed.33 It is the balance available to the “unit” which allows it to 
compensate the providers of own funds and debt, to pay taxes and eventually to finance all or 
a part of its investments. The graphs somewhat confirm that the evolution of competitiveness 
in basic metals is more variable and overall less favourable than in manufacturing as a whole. 
Also, Spain scores well again in basic metals and in iron and steel making whereas the UK has 
even endured negative margins lately (iron and steel). France, Italy and Germany evolve more 
or less in unison and relatively close to each other, but differences in gross margin of up to 3% 

                                            
32  When looking at single companies rather than a broader sector, total sales should be used in the denominator 

not the value added. Note that "value added" is already a category of profit so it is not analogous with the term 
"sales" at micro level. 

33  At micro level, the range of direct costs deducted is wider than in sectoral/macro level (including raw materials, 
fuel etc.). 
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may still occur. Since Poland has restructured major parts of its industry, there are consider-
able jumps in the data. 

 
Gross operating surplus/turnover in %,

iron and steel, NACE 27.1
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             Source: Eurostat, Structural business statistics 

Comparing these data with industry sources reveals similar sources of magnitude (e.g. VdEh, 
2005; Moll, 2005). Yet, they are more volatile and, as a result, margins can easily triple or 
quadruple from one year to the next. 

Measures of profitability may easily be affected by factors such as market power. Alternatively, 
some measure of productivity may be used as a proxy of competitiveness on the assumption 
that a sector with a high level or growth rate is likely to be in a favourable competitive position. 
Graphs 20a)-20f) present different measures of labour productivity and also contrasts iron and 
steel production with total manufacturing: gross value added in NACE 27.1 per person em-
ployed (also called apparent labour productivity) and gross value added in NACE 27.1 per unit 
of personnel cost (also called simple wage adjusted labour productivity) and crude steel pro-
duction per number of persons employed. We suggest to consider relative differences over 
time (and the relative position vis-à-vis total manufacturing). After all, the data do not allow to 
draw any immediate conclusion about competitiveness for the particular sub-segment of elec-
tric steelmaking we are interested in: The graphs are likely to vary by the production process 
employed, the variety of products offered and the degree of vertical integration or processing 
depth (Wienert, 1997, p. 119). Productivity in EAF steel-making is usually a lot higher com-
pared to integrated steel-making34. In addition, there may still be differences between countries 
in statistically measuring the labour input. 

 

 

                                            
34  According to industry sources, EAF plants have a productivity of up to more than 3000 tonnes/man-year.  
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Graphs 20a)-20f)  

Crude steel production per person employed 
in the iron and steel industry (ECSC)
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Gross value added per unit personnel cost in 
iron and steel, "wage adj. labour productivity"

0

50

100

150

200

250

300

199
5

199
6

199
7

199
8

199
9

200
0

200
1

200
2

200
3

Germany 

Spain

France

Italy

Poland

Sweden

United
Kingdom

  

Estimated international steelmaking labor costs 
(hourly compensation costs in $/h)

0
5

10
15
20
25
30
35
40

France

Germ
any Ita

ly
Spain

Swed
en UK

Cze
ch

 R
epu

blic
Chin

a
Ja

pa
n US

2000

2001

2002
2003

2004
2005

 
 



102  
 
 
 
 

Gross value added per person employed, total 
manufacturing, "apparent labour productivity"
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The first striking element in the graphs is the fact that the apparent productivity of the iron and 
steel sector is considerably higher in most countries than the productivity of manufacturing as 
a whole. The only exceptions are again the UK and Poland which underlines the special de-
velopment of the iron and steel industry in these countries during the period considered. Yet, 
for most countries the higher productivity ratios are likely due to structural features (and par-
ticular technical characteristics) of the industry like its high capital intensity. The difference in 
the ratios between iron and steel productivity and total manufacturing productivity are associ-
ated with the major discrepancies in productivity levels among Member States. Apart from the 
UK again (where the rank of iron and steel is low), Spain is also an exception, however (higher 
rank in iron and steel). The high value for Spain can probably be explained by their high per-
centage of EAF steel-making.  

Another remarkable feature are the significant discrepancies between the Member States re-
garding the level of productivity in the iron and steel industry (and to a lesser degree total 
manufacturing). While there are still fewer data available for Poland, labour productivity there is 
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still two to three times lower than in the other countries studied. This structural productivity gap 
cancels out, however, when looking at wage adjusted labour productivity which takes into ac-
count the differences in average personnel costs and reflects the structure of employment by 
adjusting according to the share of employees in persons employed. From this perspective, 
Germany and France with their relatively high wages compared to Poland and (to some de-
gree) Italy and Spain also score somewhat lower. The fact that labour costs are sometimes 
substantially different from one country to the other is also apparent in graph 20d) which in-
cludes additional information from countries outside the EU. Between Germany and China la-
bour costs vary by a factor of 30 and between Germany and the Czech Republic still by a fac-
tor of 5 to 6.35 Despite of this, the European steel industry is frequently reported to have a 
comparative advantage with respect to the skills and the commitment of its labour force. 

A kind of physical measure of labour productivity is presented in graph 20a): crude steel pro-
duction per person employed in the iron and steel industry. Using long time series from ECSC 
data illustrate the cross-country differences in the long term development of labour productiv-
ity. Italy and Spain – having both a high percentage of EAF steel-making – are now the most 
“productive” countries (with Spain catching up considerably over the period considered). The 
“leader” group is followed by Germany, the UK and France which all exhibit similar levels of 
productivity (yet with higher growth rates in Germany). Finally, smaller steel producing coun-
tries like Sweden only reach a productivity level that is about 30-40% lower than in Italy. Even 
below this level are still Poland (370-400 t/employee) and countries expected to join the EU in 
2007 (Bulgaria, ca. 160 t/employee and Romania, ca. 90 t/employee) (Canila, 2004). 

It needs to be taken into account that labour costs only make up for a relatively small portion of 
total costs in steelmaking. This is even more so in electric compared to integrated steelmaking. 
Thus, it is useful to assess comparatively and over time the cost and efficiency associated with 
the use of capital. A number of different indicators are proposed for the analysis (see graph 
21a-f). The first is directly based on the graphs presented in section 5.5: the evolution of aver-
age investments in electric steelworks across countries (for those where data are available). 
While the typical yearly investment in the four major electric steelmaking countries (Italy, Ger-
many, Spain and France) is around 45 Mill. €, the calculation of five-, ten-, 15- and 19-year 
averages show a somewhat decreasing tendency in Italy, an increasing tendency for Spain 
and mixed tendencies for Germany and France.36  

                                            
35  Source: US Department of Labor, estimates by Metals Consulting International Ltd. Hourly compensation costs 

include hourly direct pay, employer social insurance expenditures and other labor taxes. Some labor costs (e.g. 
costs for recruitment, employee training, additional plant facilities like cafeterias etc.) are not included due to lack 
of data. 

36  The graphs should be interpreted carefully due to the volatility of investments in steelmaking. 
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Graph 21a-f): 

Average yearly capital expenditures in electric 
steelworks in Mill. EUR (EGKS, various years)
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Percentage of capital expenditures in electric steelworks 
in total capital expenditures (ECSC)
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Investment over value added at factor costs 
(investment rate), basic metal (NACE 27), in%
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The second indicator relates a five-year moving average of EAF capital expenditures to yearly 
EAF steel production output taking into account the different position of the main EU countries 
in terms of electric steel production volume. This ratio could indicate the effort made by indus-
try to modernise and deepen its capital base. The graph 21b shows that Germany (2nd in out-
put) and France (4th in output) have strongly invested in the mid- to late 1990ties (with still a 
high ratio in France).  In Germany three new EAF steel-making plants replaced three plants 
based on BF/BOF steel-making. In Spain (3rd in output) the ratio is more or less stable at an 
average value of about 4.5 €/t of steel. In Italy, by contrast, the ratio has quite continuously 
declined from over 6 €/t of steel to about 2 €/t of steel lately.  

However, it needs to be taken into account that investments in electric steelworks only present 
a small fraction of total investments in iron and steel installations (on average between 5-
10%).37 Graph 10c shows the evolution of this percentage in the five main countries consid-
ered here. While in Germany total capital expenditures are clearly the highest among all coun-
tries, the share of expenditures in EAFs in total expenditures is low (with only a peak in the 
mid-1990ties and a slightly increasing tendency lately). In France, Italy and Spain this ratio is 
considerably higher. The complexity of the capital base and the difficulty of assessing its per-
formance is also evident when relating iron and steel investments to other performance and 
profitability ratios. Graphs 21d)-f) present the commonly used ratio investment over value 
added at factor costs using the data from the Eurostat database instead of reports of the Euro-
pean coal and steel community (ECSC). Suprisingly, Italy clearly outscores the other countries 
with over 30% of value added in new equipment lately. A possible explanation could be that 
Italy and also Spain produce primarily iron and steel products with relatively low value added.38 
In Germany, by contrast, value added both in total manufacturing and in iron and steel is twice 
or even three times as high. So are investments, but more in absolute and less in relative 
terms. The data available for Poland indicate that the performance in terms of investment is 
still relatively low. Also, the ratio of investment over value added is lower in iron and steel than 
in manufacturing as a whole, which is mostly not the case in the other countries. For EU-25 the 
investment rate has declined for iron and steel between 1999 to 2003 from about 22% to 17% 
(EU Commission 2006, p. 43).  

As a broad indicator for capital productivity the utilization rate of maximum production potential 
(MPP) in electric steel may be used.39 According to ECSC MPP “is the maximum production 
which is possible to attain during the year under normal working conditions, with due regard to 
repairs, maintenance and normal holidays, employing the plant available at the beginning of 
the year but also taking into account both additional production from any new plant installed 
and any existing plant to be definitively closed down during the year” (ECSC, 2003). Graph 22 
illustrates that the utilization rate has risen over the last ten years in most countries (except the 
UK). There is also quite a robust ranking between countries: Sweden has used its production 
potential most intensively ahead of Germany, Italy, Spain, France and the UK. In Eastern 
Europe utilization rates are mostly lower than in Western Europe, in Poland 70%, in Romania 
67%, in Bulgaria 64% (2002; see Canila, 2004). 

 

 

 

 

                                            
37  The largest parts of the investments are allocated to rolling mills (in particular hot and cold wide strip mills). 
38  One may need a longer and possibly a revised time series to better sort out the evidence. 
39  However, the ratio may also indicate the pressure industry is facing to expand its capacity. 
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Graph 22: 

Utilization rate of production potential, 
electric arc furnace steel, in %
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  Sources: European Community for Coal and Steel 

There is one additional indicator which is sometimes used to assess the quality of the capital 
base: net investment over gross investment in tangible goods. Basically, this indicator gives 
the percentage of the capital base which is not yet depreciated. Thus, the closer the value is to 
1 the more “modern” the capital stock would be, whereas lower values indicate a high percent-
age of older vintages in the capital base.40 Yet, the indicator does not tell what drives a 
“wedge” between net and gross investment. Also, it is more difficult to explain at a more ag-
gregated level. Graphs 23 a, b shows that the values in the iron and steel industries are quite 
close to 1 and similar to total manufacturing. The value is somewhat lower in Spain than in the 
other countries considered. For Eastern European countries investments certainly play a key 
role in industrial restructuring. It enables them to update their technological stock, to modernise 
their equipment and installations and to be competitive on the European market. While few 
information is available, Canila (2004) indicates, for example, that the return rate of the capital 
stock (investments over existing stock of equipment) is relatively low in Romania (average 
value of 5% in the period 1991-2000). Thus, there are still likely to be substantial gaps in tech-
nological developments compared to Western European companies. 

 
 
 

                                            
40  An obvious confounding factor is that environmental regulation could “prematurely” depreciate older equipment 

and induce costs for parts of the new equipment that serve no other purpose but the new environmental purpose 
(see also below). 
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Graph 23a, b): 
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More generally, it is very difficult to track down quality improvements in the capital stock over 
time. Monetary measures do not account for pieces of equipment or lend themselves to vin-
tage-level tracking, physical measures are often not categorised in a way to enable compari-
sons across plants or installations (Worrel and Biermans, 2005). 

When looking into the future rather than the past, the share of R&D in value added may also 
be considered an indicator of competitiveness. After all, the capacity to innovate and restruc-
ture is often considered a critical component of competitive advantage for European manufac-
turing firms. In general, the EU steel industry is technology intensive and considered highly 
innovative relying on a skilled labour force. Only 30% of steel products (from over 2000 steel 
products) offered to the market today existed ten years ago (Commission of the European Un-
ion, 2005). Yet, compared to total manufacturing R&D spending (as rough input indicator for 
innovation) is considerably below average in basic metals and iron and steel (graph 24a)-c)). 
Surprisingly, the differences between countries in the sector are quite pronounced (e.g. be-
tween France and Italy).41 42 

 
 

                                            
41  The German steel institute reports on R&D expenditures per tonne of crude steel based on German data from 

the Stifterverband Wissenschaftsstatistik. The ratio has risen since 1997 up to almost 5€ per tonne of crude steel 
in 2003 achieving a level that has already been realised in the early 1990ties. 

42  Using the R&D spending of the steel industry as an indicator of competitiveness for EAF plants has unfortunately 
several disadvantages. Firstly, branch-internal expenditures are often focused on downstream processes and 
product innovations. Secondly, it may be better to look at R&D expenditures of supplying industries (like the non-
electrical machinery sector) as their research efforts are sometimes targeted specifically at the steel industry. In 
the literature the steel industry is often labelled a “supplier dominated” industry (according to Pavitt’s classifica-
tion) (see Lutz et al., 2005). 
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Graphs 24a)-24c): 

Share of R&D in value added, total manuf., in %
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The indicators mentioned above say little about the performance of the steel industry in inter-
national trade. Yet, trade indicators are important, as they reveal the capacity of the industry to 
compete on international markets. The most frequently used is called “revealed comparative 
advantage” (RCA). It compares the relative shares of exports and imports of a particular indus-
try i with the share of country’s total manufacturing exports and imports (RCAi = ln (x i / m i ) / 
(xtot / mtot )*100, with x for exports and m for imports). It is hypothesized that, by using this 
measure, not directly recognisable comparative advantages are revealed by looking at realised 
export and import flows in certain product segments. Positive values reveal a comparative ad-
vantage in the respective industry.43 Like for many other competitiveness indicators we pro-
pose to look at relative changes and construct a ranking of RCA values for 2000 and 2005.44 
Table 9 considers four steel product groups and total electric steel production for the six major 
European steel producing countries. In general, the RCA values have improved between the 
two years and confirm the strong position of Italy and Spain in this industry. For Poland, how-
ever, the value has declined. In the higher value-added segment tubes and pipes (679) a 
strong position of Italy and Germany is evident, but all countries (except Poland) have positive 
RCA values here. In the other important product segment of electric steelmaking comprising 
typical long products like bars, rods and sections Spain and also the UK score best. Poland 
and Italy have also positive, yet declining RCA values (especially Poland). In the wire segment 
Italy and Spain have improved their position. In the rail segment Poland still scores first, but its 
RCA value has declined considerably. 

The competitiveness of an industry as revealed in the trade performance data depends also 
upon a series of important factors that are more difficult to capture because of their very na-
ture. These factors may be regrouped under the generic term of “quality competitiveness” and 
may include, among others, the quality of the products, its technical characteristics, the skills of 
the labour force, the competence of the management and the sustainability and safety of the 
industrial systems as regards their interaction with the environment and with the enterprises’ 
workers. While it is difficult to capture these factors in statistical data, quality competitiveness 
may be roughly captured by a quite simple indicator: the price level (unit value) of a country’s 
(or total EU’s) exports to the price level of its imports in the same product category. Under cer-
tain conditions (especially the “law of one price”) this price-quality gap indicator can be inter-
preted as difference in product quality. Hanzl (2005) indicates a below average price-quality 
ratio for the New Member States vis-à-vis the rest of the EU in the technology and capital in-
tensive sectors like basic metals and iron and steel. From a dynamic perspective, however, the 
indicator has increased significantly for the New Member States, indicating a substantial catch-
ing-up in export prices and the quality of exports to the EU, respectively. 

 

 

                                            
43  A shortcoming of this indicator is that positive values may not only result from comparative advantages through 

product specialisation, but also from protectionist behaviour of governments in favour of certain sectors. 
44  Direct comparisons between product groups based on absolute graphs are less reliable, since they are influ-

enced i.a. by the intra-industrial division of labour (substitute trade), structural adjustments etc.. 
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Table 9:  The evolution of revealed comparative advantage  

for six EU Member States between 2000 and 2005 
2000 2000 2005 2005

part of 
totalsteel Ex

part of 
totalsteel Im

part of 
totalsteel Ex

part of 
totalsteel Im 2000 2005 2000 2005 2000 2005

DE
676 44,1% 40,9% 41,1% 53,5% -3 -4 3 3 6 6
677 2,0% 1,1% 2,3% 3,1% 44 -5 1 4 5 6
678 5,7% 29,0% 5,5% 8,8% -174 -25 5 5 5 4
679 48,2% 29,0% 51,1% 34,7% 40 61 2 1 3 2
Totsteel 100,0% 100,0% 100,0% 100,0% -11 22 4 2 5 4
ES
676 60,0% 41,2% 62,4% 54,8% 83 94 1 2 2 1
677 1,4% 1,1% 2,9% 1,1% 66 179 2 1 3 2
678 6,6% 28,9% 5,1% 7,4% -101 45 5 5 1 2
679 32,0% 28,9% 29,6% 36,7% 55 59 3 4 2 3
Totsteel 100,0% 100,0% 100,0% 100,0% 45 81 4 3 2 2
FR
676 44,9% 39,3% 41,2% 49,5% 2 4 3 3 5 5
677 1,6% 0,7% 4,4% 1,3% 73 148 1 1 2 3
678 8,3% 30,0% 6,7% 10,8% -140 -26 5 5 3 5
679 45,2% 30,0% 47,7% 38,5% 30 44 2 2 4 4
Totsteel 100,0% 100,0% 100,0% 100,0% -11 22 4 4 6 5
GB
676 48,6% 29,3% 50,1% 43,9% 45 53 2 1 4 2
677 2,4% 1,3% 1,9% 2,5% 57 9 1 5 4 5
678 8,3% 34,7% 4,7% 6,1% -149 14 5 4 4 3
679 40,6% 34,7% 43,4% 47,4% 10 31 3 3 5 5
Totsteel 100,0% 100,0% 100,0% 100,0% -6 40 4 2 4 3
IT
676 39,6% 40,7% 37,0% 57,4% 49 38 3 5 3 4
677 0,6% 1,0% 0,7% 1,0% -3 48 4 4 6 4
678 6,1% 29,1% 5,1% 6,8% -104 52 5 3 2 1
679 53,7% 29,1% 57,2% 34,7% 113 132 1 1 1 1
Totsteel 100,0% 100,0% 100,0% 100,0% 52 82 2 2 1 1
PL
676 68,9% 29,8% 62,9% 45,4% 120 41 2 2 1 3
677 8,4% 0,2% 4,4% 0,6% 406 214 1 1 1 1
678 2,7% 35,0% 3,7% 10,5% -222 -97 5 5 6 6
679 20,1% 35,0% 29,0% 43,5% -20 -32 4 4 6 6
Totsteel 100,0% 100,0% 100,0% 100,0% 36 9 3 3 3 6

ranking int.RCA value ranking dom.

 
Note: The classification by the United Nations is used (676 = iron and steel bars, rods, angles, shapes and sections, 
incl. sheet piling; 677 = rails or railway track construction material of iron or steel; 678 = wire or iron or steel; 679 = 
tubes, pipes and hollow profiles, tube or pipe fitting of iron or steel). 
Source: Eurostat, COMEXT 
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Some environment-related indicators 

So far we have not or only implicitly covered the impact of environmental variables and envi-
ronmental regulations and policy on the competitiveness of the European steel industry. Yet, 
environmental policies can create direct and indirect costs and other kind of restrictions and 
burdens for the affected businesses by changing the availability, performance and price of in-
puts and/or outputs and by placing restrictions on the production process. At the same time, 
some firms may perceive proactive environmental behaviour as an opportunity to realise com-
petitive advantages.45  

Empirically, it is quite difficult to specify environmental variables and measure the strictness, 
the design and the implementation of environmental regulation at the sectoral level (i.e. across 
many different firms from the same industry) (see Jeppesen et al., 2002). One indicator that is 
often used in the literature as a proxy for environmental stringency is private pollution abate-
ment and control expenditures and investments. The advantage of this indicator is that quanti-
tative data are available to give an indication about the scale of the direct impact resulting pri-
marily (but not exclusively) from environmental policies. They also allow in principle for easy 
comparisons between countries and sectors. Yet, the data have to be treated with caution, 
since some environmental spending, like integrated, process-oriented investments, is difficult 
to identify and since the process of harmonising data collection and interpretation within the 
EU progresses only slowly. In addition, obvious shortcomings of this proxy are the loose rela-
tionship to policy instruments and regulations and the lack of information about the age of the 
installations which “benefit” from environmental expenditures and investments. Finally, abate-
ment costs may be endogenous to the process of industrial reorganisation or even relocation 
(Wagner and Timmins, 2004). Given these caveats we propose here to look at some ratios 
instead of the absolute numbers and compare results across countries and between total 
manufacturing and basic metals (the most disaggregated level with available data). Graphs 
25a), b) present the shares of environmental protection investments in gross fixed capital for-
mation (total gross investments in tangible goods). The numbers indicate that the basic metals 
sector “has to” face considerably higher investments in environmental installations and equip-
ment. In all the countries this ratios is higher by a factor of 2 to 3 (in France for the one value 
available even 3.3) compared to total manufacturing. Across countries the high investments in 
Poland – resulting from the recent restructuring process – and the relatively low graphs for Italy 
are most noteworthy.  

                                            
45  In addition, there are likely to be further direct and indirect ramifications along the value chain of the directly 

affected businesses and throughout the economy with some positive and some negative impacts on private 
business. 
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Graphs 25a, b) 
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Instead of looking at capital expenditures one may also use current expenditures for environ-
mental protection comprising the expenditure for operating and maintaining an activity, tech-
nology, process or equipment designed to prevent, reduce, treat or eliminate pollutants and 
pollution or any other degradation of the environment resulting from the operating activity of 
the enterprise (Eurostat, 2005, p. 151). As they represent a part of the total purchases of 
goods and services (for resale or consumption in the production process, but excluding capital 
goods) the ratio current environmental expenditures in the total purchase of goods and ser-
vices may be used as another environmental-economic indicator here.46 As mentioned above 
the results, presented in graph 26a), b), should be interpreted very cautiously. Again, the high 
expenditures in Poland stand out (with the first graph in 1997 in the Polish basic metal sector 
actually exceeding 100% due to restructuring aids). A striking feature is that the German 
spending data exceed those of the other three West European countries by orders of magni-
tude. The spending level of Italy in basic metal seems quite low. Clearly, it would be interesting 
to find out more about the underlying causes of these differences (including the impacts of the 
European Emission Trading Directive, for example). 

Graphs 26 a, b) 
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46  We also tried to use current environmental expenditures over value added at factor costs as an alternative indi-

cator. As the graphs are much more volatile there, we preferred not to use it, however. 
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Unfortunately, official statistical data about environmental costs and investments are only 
available at a quite aggregated level. As a result, we cannot know how good of an approxima-
tion basic metals (NACE 27) is for the sub-sector electric steelmaking. Alternatively, main cost 
components of EAF steelmaking could be compared across countries as long as costs differ 
from one place to another.47 Apart from the labour costs mentioned above, energy and electric-
ity costs are of particular interest, both from an economic and from an environmental perspec-
tive. Given the distortions in the internal energy market in the EU, often disputed in the public 
debate, we propose to use the variations in electricity prices for industrial consumers as an 
appropriate indicator of competitiveness at the sector level. 

Graphs 27 show the evolution of price levels for small and medium-level energy consumers in 
industry (applicable for small and large EAFs, respectively). Cross-country differences can 
clearly be substantial amounting to one order of magnitude sometimes. Electricity prices are 
almost twice as high in Italy than in Sweden or Poland, for example. For some countries a 
substantial part of the price increase is also due to energy/eco-taxes and the promotion of re-
newable energies (cross-subsidised by industry), for instance in Germany (Ameling, 2006).  

                                            
47  As mentioned in section 5.5, operators face basically the same conditions on international markets regarding the 

main cost component (raw materials, in particular scrap). 
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Graph 27  
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5.7 Main findings of electric steelmaking sector review 

Within the EU the electric arc furnace route of steelmaking accounts for 38.5% of the total EU 
steel production. The most important producers are Italy, Spain, France, Germany and Poland. 
It as the role of this chapter to delineate this sub sector, to describe production and consump-
tion trends as well as demand and supply characteristics and to eventually come up with a 
number of competitive indicators for the above countries. 
 
An analysis of supply side factors of the electric steelmaking industry reveals competitive ad-
vantages and disadvantages between European countries and non-EU competitors. Due to 
data gaps and difficulties in disentangling cause and effect these competitive indicators cannot 
easily be linked with environmental variables and environmental regulations. While a more 
focused micro perspective is indispensable, the following central intermediate results on a sec-
tor level can be summarised: 
 

• According to industry experts there are signs that the economic position of the main 
countries producing basic metals has worsened vis-à-vis non-EU competitors during 
the last five years. This is not the case or at least less significant for Spain and Ger-
many, but more clearly recognisable for the UK and France.  

 
• However, this trend is not clearly apparent when looking at profit margins in most coun-

tries. Also, the recent wave of mergers and acquisitions is very likely to have  strength-
ened the role of the European metals industry.  

 
• The cost of raw materials accounts for the highest share in total production costs. While 

the conditions within the EU are broadly comparable (especially scrap prices and avail-
ability), some non-EU competitors enjoy competitive advantages. Also electricity and 
other energy costs are significant for electric steelmaking and amount to about 10% of 
the total production costs. Due to different conditions on the European energy markets 
and due to differences in the fiscal regimes electricity prices vary considerably from one 
EU Member State to another. Electricity costs in Italy and Germany are significantly 
higher than in countries like the UK, Spain, Sweden and Poland. 

 
• Concerning labour costs significant differences exist vis-à-vis non-EU competitors 

(variation between Germany and China by a factor of 30). Simultaneously, labour pro-
ductivity is lower in countries with lower wages (e.g. in Poland and the new accession 
countries). Productivity measurements are strongly influenced by the share of electric 
steelmaking in total steel production. 

 
• During the 1990ies the European steel industry as a whole was going through a re-

structuring leading to a shift from the BF route to the EAF route. The amount and the 
timing of investments in electric steelmaking plants still vary between Member States. 
Differences in age and modernity in the capital stock between MS partially explain their 
differing ability to compete on the market. A particularly high level of investment can be 
identified in France and Germany (especially in the mid 1990ies). Also in Spain abso-
lute investment levels have risen during the last few years, while in Italy both in abso-
lute and relative levels a decreasing trend in investments can be observed.  In com-
parison with non-EU competitors many EU electric steelmakers are likely to have a 
more modern capital stock.  

 
• When linking these general data with environmental variables, there are again signifi-

cant differences between Italy on the one hand and Germany, Spain and France on the 
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other hand. The share of current environmental expenditures in the total purchase of 
goods and services is significantly lower in Italy than e.g. in France and Germany. In 
Spain there is a rising trend. Concerning the share of environmental investments in 
gross fixed capital formation the falling trend in Italy and the growing values for Spain 
are conspicuous. Poland shows high values both for current environmental expendi-
tures and investment expenditures which is a sign for the recent modernisation of the 
environmentally relevant capital stock. Due to data limitations it remains unclear to 
what extent these trends apply to electric steelmaking or other segments of the basic 
metals industry. 

 
• The direct comparability between countries is aggravated by different patterns of spe-

cialisation in steel production. There are signs that e.g. Spain has specialised in prod-
ucts with relatively low value added. With regard to the new Member States the quality 
of products has gradually improved.  The demand for steel products is in part also 
country-specific and depends on the different requirements of the steel demanding sec-
tors. Depending on the specific application and time horizon the price elasticity of de-
mand will be different.  
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6 Review and analysis of the domestic glass sector in the EU 
6.1 Introduction 

6.1.1 Main focus of the study 

This sector description is divided into two main sections. The first consists of technical back-
ground information with the aim of providing the reader a basic understanding of the domestic 
glass sector and the environmental constraints that it operates under. Much of the information 
presented in this section is taken from the BREF document for the glass industry. 

The second section considers the economic driving factors for the domestic glass sector and 
uses literature review to assess the impacts of the IPPC Directive on competitiveness. 

6.1.2 Arguments for choice of this sector 

There were a number of reasons for selecting the domestic glass sector as the subject of the 
case study.  

Firstly, the sector is heavily exposed to international trading and therefore presents a good 
subject for analysing the impacts of the IPPC directive on international competitiveness. 

Secondly, it is well represented by small and medium size enterprises (SMEs), which form the 
majority of installations within the EU. 

Additional reasons included the fact that the IPPC permitting process is relatively advanced 
within the glass sector and that an industry organisation, in the form of the Committee of Euro-
pean Glass Industries (CPIV), agreed to support the project. 

 

6.2 Domestic Glass: The material, its production process and applications 

6.2.1 The material 

Glass may be defined as a hard, brittle, generally transparent or translucent, inorganic 
material. It is formed when minerals such as soda ash, sand, and lime are heated until they are 
liquefied, and then allowed to cool rapidly such that the mixture solidifies without giving the 
molecules sufficient time to form an orderly lattice structure. 

Domestic glass products may be categorised based on their chemical composition. The main 
categories are described below. 

Soda-lime glass 

The vast majority of the industrially produced glass in Europe falls under the category of soda-
lime glass.  Typical soda–lime glass is composed of 71-75% silica (SiO2 derived from sand), 
12-16% sodium oxide (Na2O derived from soda ash) and 10-15% calcium oxide (CaO from 
limestone).  

Soda-lime glass is typically hard, smooth and non porous with good transparency making it an 
ideal material for use in the manufacture of tableware.   

Lead crystal and crystal glass 
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Lead crystal is produced by replacing the calcium oxide used to make soda-lime glass with 
lead oxide (PbO) in a typical composition of 54-64% SiO2, 25-30% PbO and 13-15% Na2O.  
Crystal glass is produced when barium, zinc or potassium oxides are used instead of lead 
oxide.  

The glass produced has a high density and brilliance and is easy to form. It is generally used 
to make high quality products such as fine drinking glasses, decanters, bowls and decorative 
items. 

Borosilicate glass 

Borosilicate glass typically consists of 70-80% silicate (SiO2), 7-15% boric oxide (B2O3), 4-8% 
sodium oxide or potassium oxide (Na2O or K2O) and 2-7% aluminium oxide (Al2O2). It is 
characterised by having a high resistance to chemical erosion and temperature changes. 
Borosilicate glass is used to produce hardwearing domestic glass products such as cookware. 

Opal glass 

Opal (opaque) glass is similar in composition to crystal glass with the exception that it contains 
small quantities (3.5-5%) of either fluorine (fluorine opal) or phosphates and aluminium oxide 
compounds (phosphate opal). Opal glass is used to produce cups, plates, serving dishes, and 
ovenware. 

Glass ceramic 

Glass ceramic is a mixture of glass and ceramic materials such as lithium, silicon, or 
aluminium oxides. The combination yields a material that is resistant to extreme temperature 
shocks. Glass ceramic entered the domestic market through its use in glass-ceramic cook 
tops. 

6.2.2 The production process 

The processes used in the manufacture of domestic glass are as diverse as the products.  
They range from manual processes, such as in the case of hand made decorative lead crystal 
glass, to the highly mechanized, large scale manufacturing processes used to produce bulk 
consumer products for the tableware market.  

Graph 28 below shows the main steps involved in the manufacturing process. Some of the 
steps shown are optional dependent upon the nature of the product and the scale of the opera-
tion. 

Batch preparation 
 
Batch preparation includes the handling, storage and mixing of the raw materials and the addi-
tion of cullet (recycled glass), where relevant, to form furnace feed material (known as the 
‘batch’). 
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Most of the raw materials used in domestic glass manufacture are solid inorganic compounds 
(i.e. sand) whose texture ranges from very coarse to very fine. They are generally stored in 
storage bays or silos. 

Gases (hydrogen, nitrogen, oxygen, sulphur dioxide, butane and natural gas) may also be 
used. These are generally stored in pipelines, dedicated bulk storage or cylinders. 

Two principle mixing methods known as ‘wet mixing’ and ‘batch agglomeration’ are used. High 
silica content glass mixes are typically wet mixed by blending using a pan-type mixer. Glasses 
with high lead oxide are typically mixed by batch agglomeration, where batch particles are 
coated with each other using the smearing action of a mixer similar to a concrete mixer.  

The mixed batch is delivered to a melting unit through a feeder. 

Melting 
 
In large scale operations the batch materials are fed into a glass melting furnace which oper-
ates at temperatures up to 1,600°C. Typically the furnace operates continuously providing 
glass 24 hours day. Furnaces are usually designed to operate a ‘campaign’ lasting typically 10 
years before they are rebuilt or demolished. In some cases, a large central furnace may be 
used to heat a dozen or so other pot furnaces. 

Small scale operators and operators making high quality glass may melt glass in pot furnaces 
which typically hold less than 1 tonne of glass which is melted overnight ready for working the 
next morning. 

The main energy sources used to fire the furnace are gas, fuel oil and electricity. The use of 
gas is increasing due to its high purity, ease of control and relatively low associated emissions. 
Today, oil is generally only used in smaller operations. 
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Graph 28: Processes involved in the production of domestic glass  

Source: UK Sector Guidance Note IPPC SG2, 2003 
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The glass melting process can be divided into a number of phases: 

• Heating – the glass is heated to a temperature between 1300°C and 1500°C. 
• Primary melting – the chemical and physical processes involving the evaporation of mois-

ture, dissolution of raw materials and ejection of gases trapped in the batch. 
• Fining and homogenisation – homogenisation of the glass melt and elimination of gas bub-

bles 
• Conditioning – cooling of the melt and re-absorption of remaining soluble gas bubbles. 
 
In the case of soda-lime domestic glass, colouring agents may be added either in the furnace 
or in the feeder. 

Glass melting furnaces are constructed from refractory materials capable of withstanding high 
temperatures, thermal shocks (from charging with cold batch) and the corrosive action of the 
melting batch and glass. A variety of furnace types are available, most of which are used by 
the domestic glass industry. 

After the glass has melted, it is fed to the forming operation. 

Forming 
 
The techniques used to form the molten glass fall into two main categories: automatic process-
ing or handmade/semi-automatic processing.  

In the case of automatic forming, the molten glass from the furnace is fed to a forming machine 
via several feeder channels known as forehearths. The glass is then formed into the required 
shape using compressed air and iron moulds. 

Four main techniques are used to form the glass: press and blow; blow and blow; pressing; 
and spinning. The term ‘blow’ refers to the use of compressed air to form items whereas 
‘pressing’ involves the use of a mould and a plunger. ‘Spinning’ refers to the process of rotat-
ing the mould such that the glass is formed into the required shape by the resulting centrifugal 
force. 

A single one or combination (i.e. press and blow) of these techniques can be used depending 
on the article being produced. The press and blow technique is used to form container items 
such as bottles and jars. Pressing is used to form items such as drinking glasses or dishes. 
Spinning is used to produce circular articles such as plates and shallow bowls. 

In the case of handmade products, the items are usually gathered manually using a ‘hollow 
pipe’. The glass is first formed into a small hollow body (the parison) by puffing through the 
pipe into the glass. The final forming of the glass into the required shape from the article is 
then done by turning the parison in a wooden or metal mould.  

The formed articles are then usually fire-finished and polished in order to obtain the required 
surface quality. The firing process requires very high temperatures and therefore oxy-gas is 
often used as fuel due to its lower specific energy consumption, ease of use and reduced ex-
haust gas volumes. 
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Annealing 
 
The forming process involves rapid temperature changes and introduces severe internal 
stresses into the glassware. The term annealing refers to the process of removing these 
stresses and involves reheating the glass followed by controlled cooling. In the case of auto-
mated processes, annealing is usually performed continuously by placing the glassware on a 
conveyor belt and feeding it through a long tunnel kiln known as a ‘lehr’. The articles may be 
passed through a tempering furnace instead of an annealing lehr should high mechanical and 
thermal shock resistance be required.  

Finishing 
 
Following annealing, the articles may be put through a number of mechanical and chemical 
finishing operations.  

Mechanical processes include cutting, drilling, grinding, and polishing while chemical treat-
ments are used to alter the strength, appearance, and durability of the product. 

Cutting involves carving decorative patterns into the glass using diamond impregnated wheels. 
This process can be carried out using machinery or by hand. Water, sometimes mixed with 
lubricants, is used both as a coolant and washing agent (to remove the fine glass particles 
produced) during the process.  A variety of alternative techniques including frosting by sand 
blasting or acid etching and engraving can be used to engrave glass. 

After cutting, the surface of the glass usually has a grey, rough appearance. It can be cleaned 
using a variety of agents including aqueous solvents, organic solvents (used alone or mixed 
with commercial cleansers), and hydrocarbon or halocarbon solvents (removal of non-polar 
organic compounds). Most typically, the articles are dipped in baths containing hydrofluoric 
and sulphuric acids followed by rinsing them in hot water to remove lead sulphate (‘white skin’) 
from the surface. 

6.2.3 The applications 

The main product types produced by the domestic glass sector may be categorised as table-
ware, ovenware and decorative items. 

Tableware  

For the purposes of this report, the term ‘tableware’ is used to describe household glass items 
used for serving food and beverages.  

The category can itself be further broken down into serve ware, dinnerware and drink ware.  
Serve ware, as the name implies, is used for serving food. It is intended for holding relatively 
large portions of food and includes items such as bowls, platters, gravy pots and carafes. Din-
nerware is used to serve individual portions of food during a meal and includes items such as 
plates and bowls. Drink ware includes items used to serve and consume beverages. This in-
cludes mugs, teacups, water glasses and wine glasses. 
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Most low price tableware is made from soda-lime glass. High quality tableware made from lead 
crystal and crystal glass is also available. 

Ovenware 

The term ‘ovenware’ is, for the purposes of this report, used to describe heat-resistant glass 
dishes that are used for the preparation and serving of oven-cooked food. Ovenware items 
include glass baking dishes, casserole dishes, and pie plates. 

Ovenware is mainly produced from borosilicate glass. 

Decorative Items 

For the purposes of this report, the term “decorative items” is used to describe deco-
rated/ornamental gifts, collectibles and souvenirs made of glass. Examples of decorative items 
are vases and etched glass wall decor. 

Much of this category of product is made from lead crystal and crystal glass. 

 

6.3 Environmental overview of the domestic glass sector 

This section is designed to provide some background information on the environmental im-
pacts associated with the domestic glass industry. It also describes the way in which the IPPC 
directive aims at minimising these impacts through the requirement that best available tech-
niques (BAT) are used to control emissions. 
 
6.3.1 Environmental impacts 

6.3.1.1 Emissions to air 

Raw materials storage and handling 
 
Most of the raw materials used in the manufacture of domestic glass are powdered or granular 
solids. As mentioned above, these materials are usually stored in silos and storage bays 
where they are subject to air movement pressures that may result in significant releases of 
particulates to the atmosphere. Similarly the transportation of raw materials from storage areas 
to process areas as well as the mixing operation may result in particulate releases.  

Melting  

The most significant environmental impacts of the domestic glass industry are associated with 
the high energy consumption of melting activities and the resulting atmospheric emissions.   

Table 10 below summarises the potential releases to air from the melting process. 
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Table 10: Potential releases from the domestic glass melting process 
 
Emission  Source / Comments 
Particulate matter  Condensation of volatile batch components. Carry over of fine material 

in the batch. Product of combustion of some fossil fuels. 
Oxides of Nitrogen 

 
Thermal NOx due to high melter temperatures.  
Decomposition of nitrogen compounds in the batch materials. Oxidation 
of nitrogen contained in fuels.  

Oxides of Sulphur  Sulphur in fuel.  
Decomposition of sulphur compounds in the batch materials.  

Chlorides/HCl  Present as an impurity in some raw materials, particularly man made 
sodium carbonate.  
NaCl used as a raw material in some special glasses. 

Fluorides/HF  Present as a minor impurity in some raw materials.  
Added as a raw material in the production of enamel frit to provide cer-
tain properties in the finished product.  
Added as a raw material in the continuous filament glass fibre industry, 
and in some glass batches to improve melting, or to produce certain 
properties in the glass e.g. opalescence.  
Where fluorides are added to the batch, typically as fluorspar, uncon-
trolled releases can be very high. 

Heavy Metals (e.g. V, 
Ni, Cr, Se, Pb, Co, 
Sb, As, Cd) 

Present as minor impurities in some raw materials, post consumer cul-
let, and fuels.  
Used in fluxes and colouring agents in the frit industry (predominantly 
lead and cadmium).  
Used in some special glass formulations (e.g. lead crystal and some 
coloured glasses).  
Selenium is used as a colorant (bronze glass), or as a decolourising 
agent in some clear glasses. 

Carbon Dioxide Combustion product.  
Emitted after decomposition of carbonates in the batch materials (e.g. 
soda ash, limestone). 

Carbon Monoxide Product of incomplete combustion, particularly in hot blast cupolas. 
Source: BREF on Glass Manufacturing Industry, 2001, with adaptations. 

 
A number of factors including the internal design and age of the furnace, the type of glass be-
ing produced, the batch composition, the abatement techniques employed and the method of 
operation, are important in determining the environmental performance of the melting opera-
tion. 
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Finishing 

Fire finishing does not give rise to significant emissions other than the combustion products 
outlined above. Acid polishing of lead crystal products can lead to the emission of acid fumes 
(HF and SiF4) while grinding and cutting activities can result in particulate emissions. 

6.3.1.2 Emissions to water 

Generally, the domestic glass production process does not present a significant threat to the 
water environment. Most of the liquids used in the process (i.e. cooling and cleaning water, 
fuel oils etc.) can be either recycled or adequately contained and disposed if good practice and 
design is adhered to. 

The main potential sources of water pollution are: 

• Surface water drainage 
• Spillage and leaks from storage tanks 
• Contaminated drainage water  
• Water used for process cooling and product cleaning 
• Wet scrubber effluents 

  
6.3.1.3 Emissions of solid wastes  

The main by product of glass production is waste glass, the majority of which is recycled back 
to the furnace. Other wastes include those associated with raw materials storage and handling, 
deposits from waste gas flues and waste refractory material from decommissioned furnaces.   

6.3.1.4 Energy consumption 

Domestic glass manufacture is a highly energy intensive process. The melting operation alone, 
sometimes accounts for over 75% of the total energy requirements of an installation. The level 
of energy consumption, in instances where fossil fuels are used, is very closely linked to emis-
sions. Therefore measures aimed at reducing energy consumption are also likely to have a 
positive spin off effect on emissions. 

Table 11 below presents a summary of typical emissions from each of the main production 
processes. 
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Table 11:  Summary of typical emissions from domestic glass processes 
 
Source  
 
Release 

Raw ma-
terials 

handling, 
storage 
and mix-

ing 

Melting Forming Annealing Cutting 
Decorating 

Acid 
Polishing 

Cullet han-
dling/ 

Recycle 

NOx  A  A    
SOx  A  A    
Particulates A AL      
Chlorides  A      
Oxychlorides        
Fluorides  A    AW  
BREF Group 1 
Metals - 
Arsenic, Cobalt, 
Nickel, 
Selenium and 
Chromium 
VI 

  
 
 

A 

    
 
 
 

 

BREF Group 2 
Metals - 
Antimony, Lead, 
Chromium 
III, Copper, 
Manganese 
and Vanadium 

  
 
 

A 

    
 
 

W 

 

Organotin        
VOCs     A   
Suspended 
solids 

    W W  

Chemical Oxy-
gen 

       

Demand (COD)        
Acidic pH      W  
Ammoniacal 
nitrogen 

  
A 

     

Sulphate      W  
Odour       A 
Noise *  *    ** 
KEY A - Release to Air, W - Release to Water, L - Release to Land, 

*** - High, ** - Medium, * - Low 
 

N.B. It should be noted that this is not necessarily an exhaustive list. Equally, not all installations will necessarily 
have all these releases. 
 

Source: UK Sector Guidance Note IPPC SG2, 2003. 
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6.3.2 The IPPC Directive and domestic glass 

This section provides a summary of the emission reduction techniques (both BAT and non-
BAT) available to the domestic glass industry.  

6.3.2.1 BAT for controlling emissions from materials storage and handling 

Fugitive dust emissions from the materials storage and handling operations can be reduced by 
using relatively simple techniques that constitute general good practice. Bulk powder materials 
should be stored sealed bags, enclosed containers or in silos with vents that discharge to ap-
propriate dust abatement equipment such as fabric filters. Enclosures can be fitted around 
transport conveyors and furnace feeding areas. Additional measures for controlling emissions 
from the feed area include wetting the batch mixture and ensuring that the furnace has vents 
which discharge to a filter system. 

Process areas where dust is likely to be generated can be provided with extraction which vents 
to suitable abatement equipment while buildings can be designed with the minimum of door 
and window openings. 

Emissions from volatile raw materials can be minimised by ensuring that they are stored in 
appropriate vessels at low temperatures. Emissions from storage tanks can be controlled using 
a variety of techniques including tank insulation, temperature control, vapour return transfer 
systems and pressure/vacuum valves. 

6.3.2.2 BAT for controlling emissions to air from melting activities 

The vast majority of air emissions arise from the melting activities. Downstream activities con-
tribute mainly to emissions of acid gases such as chlorides and fluorides. The actual level of 
emissions from an installation will depend on many factors including the raw materials se-
lected, the melting technique chosen; the abatement techniques employed; and housekeeping 
practices. 

A variety of abatement techniques are available for controlling emissions from the melting 
process. They may be divided into primary and secondary abatement techniques.  

For the purposes of this report, the term ‘primary abatement techniques’ refers to techniques 
that aim to control emissions at source by preventing them from coming into being in the first 
place. They are based mainly on raw material changes (batch modification) and furnace/firing 
modifications.  

The term ‘secondary abatement techniques’, is used to refer to techniques that aim to control 
emissions by capturing them after they have formed. They may be divided into techniques 
aimed at controlling particulate contaminants and those aimed at controlling gaseous contami-
nants.  
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Primary abatement techniques for controlling emissions from melting activities 
 
Raw materials and fuel selection is one of the main primary techniques for controlling emis-
sions from the melting process. The selection of raw materials and fuels that are unlikely to 
give rise to pollutants (i.e. low in nitrate, sulphur, chloride and fluoride) along with the in-
creased use of cullet can significantly reduce emissions.  

Another important factor influencing emission levels from the melting process is the choice of 
melting technique. A brief description of the main types of furnaces that are likely to be used in 
the manufacture of domestic glass is given below. 

Regenerative furnaces (end fired or cross fired) utilise regenerative heat recovery systems. 
The combustion air is preheated to temperatures up to 1400 °C using heat from waste gases 
resulting in very high thermal efficiencies. Regenerative furnaces require a relatively high initial 
capital outlay, which means that they are generally only used in large scale operations. 

Recuperative (unit melter) furnaces utilise heat exchangers (termed recuperators) for heat re-
covery, with continuous preheat of combustion air (to around 800 °C) by the waste gases. This 
type of furnace has a lower thermal efficiency than a regenerative furnace but is more flexible 
and requires lower initial capital outlay.  

Oxy-fuel furnaces use combustion air that has a high percentage (>90%) of oxygen. This 
eliminates the majority of the nitrogen from the combustion atmosphere reduces the volume of 
the waste gases by about two thirds. Furnace energy savings are possible as it is not neces-
sary to heat the atmospheric nitrogen to the temperature of the flames, and NOx emissions are 
greatly reduced. A disadvantage is that Oxy-fuel furnaces do not utilise heat recovery systems 
to pre-heat the oxygen supply to the burners. 

Electric furnaces - consist of a refractory lined box supported by a steel frame, with electrodes 
inserted either from the side, the top or more usually the bottom of the furnace. Energy for 
melting is provided by resistive heating as the current passes through the molten glass. The 
technique is commonly applied in small furnaces particularly for special glass. There is an up-
per size limit to the economic viability of electric furnaces, which depends on the cost of elec-
tricity compared with fossil fuels. The replacement of fossil fuels in the furnace eliminates the 
formation of combustion products resulting in low emissions. 

Table 12 below summarises the main advantages and disadvantages associated with each 
furnace type. 
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Table 12:  Advantages/disadvantages associated with furnaces used  

in the domestic glass industry  
Furnace 
type 

Principles of opera-
tion 

Advantages Disadvantages 

Cross fired 
regenerative 

Waste gases preheat 
“regeneration” 
chambers through 
which combustion air 
is passed and thus 
preheated 

Combustion air preheated 
to 1400oC 
High thermal efficiency 
Can control furnace 
temperatures closely 
Low emissions 

High capital cost generally only viable 
for larger scale operations (>100 t/d) 
High temperatures favour high NOx 
formation 
 

End fired 
regenerative 

Similar principle to 
the above. 
 

High thermal efficiency 
Cheaper than cross 
fired regenerative 
Low emissions  
 

High capital cost generally only viable 
for larger scale operations (>100 t/d) 
Less control of furnace 
temperature than cross 
fired regenerative and 
therefore used for lower capacity 
furnaces 
High temperatures favour high NOx 
formation 

Recuperative 
(unit melter) 

Waste gases con-
tinually 
pass over heat 
exchanger across 
which combustion air 
is passed 

Low emissions Lower thermal efficiency than regen-
erative furnaces; generally small 
furnaces. 
Combustion air only preheated 
to 800oC  
Small furnaces 
 

Electric 
melter 

Resistive heating by 
electrodes. 
 

Relatively simple to operate  
High thermal efficiency due 
to lower heat losses of a 
smaller furnace. Very low 
direct emissions - eliminates 
combustion products 
(NOX,SOX, CO2) 
Reduced size of abatement 
plant required. 
Low capital costs and fur-
nace space requirements 

Small furnaces due to high operating 
cost compared to fossil fuels. 
Can only be installed at a furnace 
rebuild 
Reduced campaign length 
Reduced flexibility 
Emissions associated with electricity 
generation 
 

Pot furnaces, 
day tanks 

Not continuous. Used 
to melt specific 
batches. 
 

Primary emission control 
possible 

Small (<20t/d) 
Difficult to optimize batch composition 
and combustion if pot furnaces are 
used. 

Flex melter Not continuous. Used 
to melt specific 
batches. Combination 
of electric and gas 
used for heating. 

Primary emission control 
possible 

Small and medium size 
Difficult to optimize batch composition 
and combustion if pot furnaces are 
used. 

Oxy-fuel 
fired 

High percentage of 
oxygen used instead 
of 21% combustion 
air 
 

Reduces volume of 
waste gases by up to 
85%.  
Sometimes substantial en-
ergy savings. 

Waste gases require 
cooling 
 

Source: Adapted from UK Sector Guidance Note IPPC SG2, 2003.  
 

Almost all of the melting techniques available today are used in the domestic glass industry. In 
general, electrical melting is considered to be the melting technique with the lowest emissions. 
However, its high operational costs mean it is rarely economically feasible for other types of 
domestic glass production other than lead crystal and crystal glass production. 
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Thermal NOx (i.e. NOx derived from the combustion process) is one of the main emissions from 
the melting process and is also one of the main sources of overall NOx emissions from domes-
tic glass installations. A variety of modifications can be made to the combustion process to 
reduce NOx emissions. Such measures include:   

• Reducing the air fuel ratio - by preventing leakage of air into the furnace or by using natural 
gas, high pressure or steam as an alternative to air for oil atomisation. 

• Reducing the combustion air temperature – lower flame temperatures result in lower NOx 
being formed. 

• Staged combustion - reducing the proportion of either the air or the fuel injected at the 
burner reduces the maximum temperature and NOx formation. 

• Flue gas recirculation – where waste gas is re-injected into the flame to reduce the oxygen 
content and therefore the temperature and the NOx formation efficiency. 

• Low NOx burners – the use of proprietary or glass company burner systems designed to 
minimise NOx formation. 

 
Table 13 below shows example measured emission data from some EU domestic glass instal-
lations in the period around 1997. Table 14 provides a key showing the type of furnace and 
abatement technology used at each of the installations measured. 

Table 13:   Example installation emission data 
 
Furnace  Melting 

Energy 
GJ/tonne 

Dust 
mg/Nm3

 

(kg/tonne) 

NOx as NO2 

mg/Nm3 
(kg/tonne) 

SOx as SO2 

mg/Nm3
 

(kg/tonne) 

HCl mg/Nm3
 

(kg/tonne) 
HF mg/Nm3

 

(kg/tonne) 

DG 1  4.8  109  
(0.23) 

2314  
(4.9) 

186  
(0.58) 

- - 

DG 2  6.5  171  
(0.7) 

2087  
(8.7) 

3.1  
(0.01) 

- - 

DG 3 9.5  <1.0 (<0.003) 1400  
(3.5) 

- - - 

DG 4  4.1  0.6  
(<0.01) 

- - - - 

DG 5  4.96  108  
(0.25) 

1243  
(2.9) 

126  
(0.29) 

- - 

DG 6  3.42  (0.02)  (1.0)  (0.02)  - (0.001) 
DG 7  3.8  1.7  

(0.035) 
11 
(0.23) 

0.36 
 (0.007) 

0.42  
(0.008) 

0.05  
(0.001) 

DG 8 3.7  2.3 (0.02) 117 (1.07) 1.3 (0.011) 1.0 (0.009) 0.15 (0.0014) 
DG 9  - <1.0 - - - - 

Source: BREF on Glass Manufacturing Industry, 2001. 
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Table 14:   Example installation emission data key 
 
Furnace  Furnace Type  Fuel  Capacity (ton-

nes/day) 
Abatement Tech-
niques/Comments 

DG 1  Regenerative end-
fired. 

Mainly gas, can 
use oil. 

165  Primary NOx control 

DG 2  Regenerative end-
fired. 

Gas  65  Primary NOx control 

DG 3  Recuperative mixed 
melter 

Gas and elec-
tricity 

30  Bag filter. 

DG 4  Electric melter  Electricity  28  Bag filter 
DG 5  Regenerative end-

fired. Extra white 
soda-lime glass. 

Gas  165  Primary NOx control, 
1998 data 

DG 6  100% Electrical 
Opal Glass 

Electricity  65  Cold top electrical melting 
with bag filter and opti-
mised batch formulation. 

DG 7  100% Electrical 
Crystal Glass 

Electricity  32  Lead free crystal glass. 
35% cullet. 

DG 8  100% Electrical, 
Soda-lime extra 
white 

Electricity  48  Wet scrubber  405 cullet 

DG 9  Recuperative  Gas  34  EP 
Source: BREF on Glass Manufacturing Industry, 2001. 

 
Table15 below illustrates how emission levels from conventional furnaces can vary depending 
on the type of product being made. 

  
Table 15:   Typical air emissions by domestic glass product type  
 
Substance Soda-lime Glass (mean figure) Lead Crystal (mean figure) 
 mg/Nm3 kg/tonne of melt mg/Nm3 (1) kg/tonne of melt 

 
Oxides of Nitrogen 
(as NO2)  

140 - 5500(2) 
(2300) 

0.9 - 11 (4.8)  1000 - 2000 (1500) 0.9 - 5.0 (1) 

Oxides of Sulphur (as 
SO2)  

50 - 1000 (250) 0.1 - 2.8 (0.7)  0.1 - 1 (0.2) 

Particulate Matter 0.5 - 400 (200) 0.001 – 0.8 (0.4) 2 - 10 (5) 0.001 - 0.1 (0.02) 
Fluorides (HF)  <5  0.1 - 1.0 (0.5) 0.0002 - 0.004 

(0.0003) 
Chlorides (HCl)  <10  0.5 - 5.0 (2.0) 0.001 - 0.003 

(0.002) 
Metals (including 
lead) 

<5   0.05 - 0.5 (0.2) 0.0001 - 0.035 
(0.01) 

Notes: (1) These data relate to conventional furnaces (i.e. not electrical). (2) Some high results relate to 
the use of nitrates in the batch or to other specific conditions (e.g. very low pull rate).  

Source: BREF on Glass Manufacturing Industry, 2001. 
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Secondary abatement techniques for controlling emissions from melting activities 

The most well established secondary abatement techniques for particulates in the glass indus-
try are bag (or fabric) filters, electrostatic precipitators and high temperature filter media. Bag 
filters are widely used due to their high efficiency in controlling fine particulate matter. The ba-
sic principle of bag filtration system is that the particulate-laden gas stream passes through a 
woven or felted fabric that filters out the particulate matter and allows the gas to pass through. 
The direction of gas flow can be either from the inside of the bag to the outside, or from the 
outside to the inside. Particles are initially retained on the fabric by direct interception, inertial 
impaction, diffusion, electrostatic attraction and gravitational settling. Gradually a dust mat 
forms on the fabric, resulting in more efficient collection of submicron particles by sieving. Bag 
filters have high dust collection efficiencies (95 - 99%) over a broad range of particle sizes. 
Particulate emissions levels below 10 mg/m3 can be expected in most applications. They are 
extremely flexible in terms of design and can handle large volumes of gases with reasonable 
operating pressure drops and power requirements. A disadvantage is that periodic cleaning of 
the filter media is necessary to control the pressure drop that occurs over the filter as the dust 
mat thickens. Also the waste gas temperature has to be maintained within the operating range 
of the filter material. 

Wet scrubbers remove particulate matter from gas streams by incorporating the particles into 
liquid droplets directly on contact. Different types of wet scrubbers are found including spray 
towers, wet cyclone scrubbers and venturi scrubbers. Wet scrubbers are applied to soda lime 
production as abatement technique but for most glass furnaces wet scrubbing is not likely to 
be a useful technique for particulate matter abatement (see BREF, p. 254).  

Electrostatic precipitators are also used to control particulate emissions. An electrostatic pre-
cipitator consists of a series of high voltage discharge electrodes and corresponding collector 
electrodes. The particles are passed through the high voltage field generated by the discharge 
electrodes, which causes them to become negatively charged. The negatively charged particu-
lates then move towards the positive electrode where they are collected and subsequently 
removed. The advantages of electrostatic precipitators include their wide applicability and high 
efficiency (95 - 99% or higher) for a wide range of particle sizes. Emission concentrations in 
the range 5 to 50 mg/m3 can be achieved depending on the design used for the precipitator 
and such as waste gas characteristics. They can handle large volumes of gases without ex-
periencing pressure drops allowing them to operate continuously with little maintenance. Dis-
advantages include the fact that they have a relatively high initial installation cost and generally 
require a great deal of space. 

Secondary control techniques most commonly used to control gaseous emissions include dry 
and semi dry scrubbers. In the domestic glass industry, dry and semi dry scrubbers are used 
to control emissions of sulphur oxides, fluoride and chloride (SOx, HF and HCl) emissions. 
These techniques involve dispersing into the waste gas stream, a material (absorbent) that will 
react with the gaseous pollutant to form a solid. The resulting solid is then removed from the 
waste gas stream using an electrostatic precipitator or bag filter system. In dry scrubbers, the 
absorbent is a dry powder (usually Ca(OH)2, NaHCO3,or Na2(CO)3 ) while in the semi-dry 
process, the absorbent (usually Na2CO3, CaO or Ca(OH)2) is introduced as a suspension or 
solution. 
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Table 16 below gives a summary of the emissions to air that may result from melting activities 
and describes the main abatement techniques available and shows those that are considered 
to be BAT.  
 
It must be considered that some of the techniques shown in Table 16 are not directly applied in 
domestic glassmaking (e.g. SCR or SNCR). The glass BREF states that it is difficult to form 
firm conclusions on what constitutes BAT for NOx emissions in the domestic glass sector. 
Where electrical melting is not economically viable a number of other techniques could be 
used. The sector utilises a wide range of furnace types and selection of the most appropriate 
technique will depend on the features of the particular installation. It is envisaged that given the 
necessary time for development and implementation of techniques, the emission level for ox-
ides of nitrogen (expressed as NO2) associated with BAT will be 500 - 700 mg/Nm3 which 
generally equates to 0.5 - 1.75 kg/tonne of glass melted. Currently, according to industry in-
formation, which is based on experience in other sectors the rigorous application of primary 
combustion measures could be expected to yield for the domestic glass sector reductions in 
NOx emissions of 20 -40%, i.e. in the region of 1000 -1500 mg/Nm3 which generally equates 
to 2.5 -3.75 kg/tonne of glass melted. 
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Table 16: Summary of BATs for controlling air emissions from melting activities (con-
clusions going beyond the domestic glass sector)* 

Available Techniques Release Main Sources 
Primary Secondary 

BAT 

 
 
 
Particulate 
matter  

 
Batch material 
carryover 
Volatilisation and 
reaction of batch 
materials (80 – 
95% of total dust 
emission) 
Metal impurities in 
fuel 

Batch moisture 
Raw material modifications 
Temperature reduction at 
melt surface 
Burner positioning 
Conversion to gas firing 
 

Electrostatic precipitators 
Bag filters 
Mechanical collectors 
High temperature filter 
media 
Wet scrubbers 
 

Electrostatic 
precipitators 
Bag filters 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
Oxides of 
nitrogen 
(NOx) 

 
Thermal NOx, raw 
materials, fuel  

Combustion modifications – 
i.e. reduced air/fuel ratio, 
reduced combustion tempera-
ture, staged combustion, low 
NOx burners, use of gas as 
fuel 
Batch formulation - i.e. substi-
tution of nitrate containing 
compounds 
Electric furnace 
Special furnace design – 
LoNOx melters 
Use of the FENIX process – 
combustion optimisation and 
energy reduction 
Oxy-fuel melting –
replacement of combustion 
air with oxygen 
Chemical reduction by fuel 
(CRF) – addition of fuel to 
waste gas stream to chemi-
cally reduce NOx. 
Reburning – NOx removal 
through use of fuel as a re-
ducing agent  

Selective catalytic reduc-
tion (SCR) – removal of 
NOx through reaction 
with ammonia (NH4) in a 
catalytic bed 
 

Selective non-catalytic 
reduction (SNCR) - NOx 
removal through reaction 
with NH4  at high tem-
peratures 

Electric furnace 
for lead crystal, 
crystal and opal 
glass.  
Emission levels 
of about 500-700 
mg/Nm3 where 
electrical melting 
is not economi-
cally viable (the 
latter mainly 
depends on the 
price differential 
between electric-
ity and fossil 
fuels) 
Combustion 
modifications 
Reburning 
Oxy-fuel firing 
Chemical reduc-
tion by fuel 
SNCR or SCR  
 

Oxides of 
Sulphur 
(SOx) 

Oxidation of sul-
phur in fuels 
Decomposi-
tion/oxidation of 
sulphur com-
pounds in batch 
materials 

Selection of low SOx contain-
ing fuels 
Batch formulation – use of 
non sulphate containing fining 
agents 
 

Dry or semi-dry scrub-
bing 

Dry or semi-dry 
scrubbing 
Use of fuel oil 
with <1% sul-
phur content 

Fluorides 
(HF),  
Chlorides 
(HCl) and 
metals 

Batch material 
 

Selection of low sulphur con-
tent raw materials  
Increased use of cullet 
Electric boost 
Improved furnace design 
Reduced air/fuel ratio 
Oxy-fuel melting 
Low NOx burner systems 
Electric melting 

Dry or semi-dry scrub-
bing 

Raw material 
selection 
Dry or semi-dry 
scrubbing 
  
 

* Note: Both SCR and SNCR are not directly applied in domestic glassmaking.  
Source: BREF on Glass Manufacturing Industry, 2001 
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Table 17 below shows the BAT and associated emission levels considered appropriate for 
melting activities in domestic glassmaking. 
 
Table 17:  Emission levels for melting activities in domestic glassmaking* 
 
Release BAT Associated Emission Levels 

(AELs) 
Particulate matter Electrostatic precipitators 

Bag filters 
 
5 - 30 mg/Nm3 

Oxides of nitrogen (NOx) Electric furnace for lead crystal, 
crystal and opal glass.  
Primary measures: 
Combustion modifications 
Reburning (for regenerative fur-
nace) 
Oxy-fuel firing 
Chemical reduction by fuel 
SNCR or SCR  

1000-1500 mg/Nm3 (where electrical 
melting is not economically viable) 
 
0.2 – 1.0 kg/tonne of glass melted 
(where electric furnace is used) 

Oxides of Sulphur (SOx) Dry or semi-dry scrubbing 
Use of fuel oil with <1% sulphur 
content 

 
Natural gas firing - 200 - 500 mg/Nm3 

Oil firing - 500 - 1300 mg/Nm3 
Fluorides (HF),  Chlorides 
(HCl) and metals 

Raw material selection 
Dry or semi-dry scrubbing 
 
 

HCl < 30 mg/ Nm3 
HF < 5 mg/ Nm3 
Metals (Group 1 + 2) < 5 mg/ Nm3 
Metals (Group 1) < 1 mg/Nm3 

* It must be noted that some techniques like reburning, SCR or SNCR are not used in the glass industry. 
Source: Adapted from BREF on Glass Manufacturing Industry, 2001. 
 
Oxides of Carbon (CO2, CO) are also emitted as products of complete and incomplete com-
bustion of fossil fuels and other organic materials as well as from the decomposition of car-
bonate rich materials.  

6.3.2.3 Emissions arising from non-melting activities  

With the exception of the cutting and polishing operations, the emissions arising from post 
melting activities are in the majority of cases insignificant and require relatively little investment 
in the form of abatement technology.  

In relation to cutting operations, water is usually used as a coolant and damping agent to pre-
vent dusts. Extraction systems discharging into a bag filter may also be used to remove mists. 
Fume emissions from acid baths used to clean the products can be reduced using wet scrub-
bers. 

BAT for cutting operations is considered to be cutting under liquid where practicable. Where 
dry cutting is required, then extraction to a bag filter should be provided.   

Table 18 below gives the emission levels associated with BAT for non-melting activities. 
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Table 18: The emission levels associated with BAT for non-melting activities 
 
Substance Emission level 
Chlorides (expressed as HCl)  30 mg/Nm3 
Fluorides (expressed as HF)  5 mg/ Nm3 
Particulates  20 mg/ Nm3 
Metals (gas + solid phase)  
(Group 1 + Group 2)  

5 mg/ Nm3 

Metals (gas + solid phase) (Group 1)  1 mg/ Nm3 
Source: BREF on Glass Manufacturing Industry, 2001 

 
BAT for controlling emissions to water 
 
The potential for emissions to the water environment from domestic glass production process 
is relatively low. In general, standard pollution control technologies such as settlers, screens, 
oil separators and discharge to municipal wastewater schemes can be used to control these 
emissions. 

BAT is assessed using a set of emission levels devised by the TWG. These are presented in 
the table 19 below. 

Table 19:   BAT associated emission levels for water releases 
Release Emission limit 

Suspended solids  30 mg/l 
Chemical oxygen demand (Note1)  100 - 130 mg/l 
Ammonia (Kjeldahl)  10 mg/l 
Sulphate  1000 mg/l 
Fluoride  15 - 25 mg/l 
Arsenic  0.3 mg/l 
Antimony  0.3 mg/l 
Barium  3.0 mg/l 
Cadmium  0.05 mg/l 
Chromium (Total)  0.5 mg/l 
Copper  0.5 mg/l 
Lead (Note 2)  0.5 mg/l 
Nickel  0.5 mg/l 
Tin (Note 3)  0.5 mg/l 
Zinc  0.5 mg/l 
Phenol  1.0 mg/l 
Boric acid  2 - 4 mg/l 
pH  6.5 - 9 
Mineral oil  20 mg/ 

Source: BREF on Glass Manufacturing Industry, 2001 
 

6.3.2.4 BAT for minimizing other wastes 

Domestic glass industry produces relatively low levels of solid wastes. These consist mainly of 
waste raw materials and waste glass. 
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Waste raw materials can be minimised by ensuring that BAT, as described above, is applied in 
storage and handling operations. In addition, waste raw materials can be recycled back into 
the process. Similarly, other waste glass can be turned into cullet and recycled back into the 
process. Solid waste from wastewater streams is generally disposed of to landfill. 

The adoption of a systematic approach to the prevention or minimisation of waste by primary 
means is considered to constitute BAT.  

6.3.2.5 BAT for minimising energy consumption 

The BREF does not specifically recommend a BAT for reducing energy consumption but 
makes reference to the following measures: 

• Application of energy efficient melting techniques and furnace design (e.g. regenerators, 
recuperators, electric melting, oxy-fuel combustion, and electric boost). 

• Application of combustion control techniques and selection of low emission fuels (e.g. l low 
NOx burners, oil/gas firing). 

• Increasing cullet usage – requires less energy to melt than virgin raw materials  
 
 

6.3.3 Differences in implementation 

The fact that the IPPC Directive contains elements of flexibility that allow Member States to 
determine the precise content of a permit has led to variety of different approaches to its im-
plementation.  

Table 20 presents current national emission limit values for dust and NOx emissions for the 
whole glass sector in some of the Member States. The table shows that there are significant 
differences in the emission limits set by the countries surveyed. 

With respect to particulates, the BREF suggests that the installation of a combination of elec-
trostatic precipitators combined with wet scrubbers and an emission limit of 5 – 30 mg/Nm3 
constitutes BAT for emissions control.  

The least stringent particulate emission limits are in Italy and Portugal which allow existing in-
stallations to emit up to 150 mg/Nm3 of particulates. In the case of France, new installations 
are subject to the same limit on the condition that they have implemented NOx reduction 
measures. Existing installations have to meet a stricter limit of 50 mg/Nm3. The most stringent 
limits are in Sweden, where particulate emission limits of 10 and 5-8 mg/Nm3 are imposed for 
new and modified installations respectively. 
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Table 20:       National emission limits for the production of glass exceeding 
20 tonnes per day in certain Member States of the European Union 

Particulates, 
NOx 

Data 
based on 

new/modified 
or existing plant

Particulates
in mg/Nm3 

NOx in mg/Nm3 Source* 

Austria Na Existing 50 1500 (a)  
900 (b) 
800 (c) 
500 (d) 

Federal Legal Gazette No. 
498/1994; 

1st and 2nd ELV report (no 
changes) 

Belgium 
(Walloon Region) 

P new/modified 
 

50 (e) n.a. Voluntary Agreement 

Finland P (d) New/existing 50 2.5-4kg/tonne HELCOM Recommendation
(n.a. in 2nd ELV report) 

France Na New 
 
 

existing 

150 (if NOx 
is reduced) 

 
50 (f) 

890 (depends on 
furnace, glass type)

1500 (g) 
1300 (h) 
2000 (i) 
1500 (j) 
900 (k) 
700 (l) 

500 (m) 

2nd ELV report 
 

Based on 
National regulation of 1993 

(n) 

Germany Na new/modified 
 
 

existing 

20 
 
 

50 

500 
800 (o, p, i, j) 

1000 (s) 
1200 (l, q, n) 
1400 (k, q, n) 
1800 (o, q, n) 
2200 (p,q, n) 
2200 (j, q, n) 
3000 (i, q, n) 

800 ®, n 

2nd ELV report  

Ireland Na new/modified 
 

50 2700; 5400 (t) BATNEEC Guidance Note, 
1996 

Italy Na/P Existing 150 (t) 
80-100 (u) 

1200-3500 depend-
ing on furnace and 

fuel type 

1st  and 2nd ELV report (no 
changes) 

Portugal Na Existing regenera-
tive kilns 

150 1500-1800 Portaria n.º 286/93 from 
12/03 and 1st ELV report 

Sweden P New/modified 
Existing 

 

10 and 5-8 
50 (glass 
melting) 

1000 
2 (kg/t)  

2nd ELV report 

UK Na (o) new/modified 
existing 

50 
100 

2000 
2700 

2nd ELV report 

Notes: * Information is mainly based on available ELV reports for the period 2001-2002.  
Na=National law; R=Regional law; P=Typical permit 
a) for end fired and cross fired glass tanks with regenerative or ceramic recuperative preheating.- b) for cross fired 
glass tanks with other recuperative preheating.- c) for day tanks.- d) for other melting techniques.- (e) for a capacity 
greater or equal to 50 tonnes per day, otherwise no limit value.- (f) for special glasses and for a capacity greater or 
equal to 50 tonnes per day.- (g) for regenerative, end fired furnaces fired by gas.- (h) for regenerative, end fired 
furnaces fired by liquid fuel.- (i) for regenerative, cross fired furnaces fired by gas.- (j) for regenerative, cross fired 
furnaces fired by liquid fuel.- (k) for recuperative furnaces fired by gas.- (l) for recuperative furnaces fired by liquid 
fuel.- (m) for electric furnaces.- (n) for special glasses and glasses oxidized by nitrate compounds NOx emission 
limit values are doubled.- (o) regenerative horseshoe melting furnaces, gas fired.- (p) regenerative horseshoe melt-
ing furnaces, oil fired.- (q) minimisation obligation, coupled with a dynamic clause..- ® target value.- (s) If refining 
with nitrate is required for reasons of product quality. The nitrate input shall be documented; (t) emissions are de-
fined as nitrogen dioxides. The higher ELV refers to situations where the raw materials contain significant quantities 
of nitrate. All ELVs (dust and NOx) are meant for new facilities. Existing facilities should make progress towards 
attainment of similar ELVs, but decisions are made on a case-by-case basis. 
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Germany, France and Sweden appear to have the most stringent NOx emission limits for new 
installations, varying from 500 to 1000 mg/ Nm3. The least stringent limits are in the UK, Portu-
gal and Italy. 

6.3.4 Main findings of technical overview of domestic glass sector 

• The main air emissions from glass manufacturing are from the melting activities. 

• Combinations of primary and secondary abatement techniques may be necessary to 
achieve BAT. 

• Electrostatic precipitators and bag filters are considered BAT for controlling particulate 
emissions. 

• BREF states that it is “difficult to form firm conclusions on what constitutes BAT for NOx 
emissions in the Domestic Glass Sector”. 

• The domestic glass industry uses a diverse range of furnace types. 

• An electric furnace is considered BAT for controlling NOx emissions from lead crystal, crys-
tal and opal glass manufacturing.  

• Other techniques considered likely to represent BAT for controlling NOx emissions include 
combustion modifications and oxy-fuel firing.  

• Currently, according to industry information, the rigorous application of primary combustion 
measures could be expected to yield for the domestic glass sector reductions in NOx emis-
sions of 20 -40%, i.e. in the region of 1000 -1500 mg/Nm3 which generally equates to 2.5 -
3.75 kg/tonne of glass melted. 

 
• Dry or semi-dry scrubbing and /or the use of fuel oil with less than 1% sulphur represents 

BAT for controlling SOx emissions.  

• Raw material selection along with dry or semi-dry scrubbing is considered BAT for control-
ling emissions of fluorides, chlorides and metals. 

• Emissions arising from post melting activities are in most cases insignificant and require 
relatively little investment in the form of abatement technology.  

• No BAT has been specifically recommended for reducing energy consumption from domes-
tic glass manufacturing. 

• Implementation of the IPPC Directive in relation to emission limits values for particulates 
and NOx for the glass industry differs significantly across the EU. 
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6.4 Economic overview of domestic glass sector  

6.4.1 Foreword on terminology and data availability 

Terminology in the glass industry is not unified. There are a variety of classifications of glass 
products types. The European Statistical Classification of Economic Activities (NACE ) in-
cludes sector 26, which is called “Manufacture of other non-metallic mineral products”. This 
sector in turn contains a sub-sector “Manufacture of glass and glass products” which is further 
sub-divided into: 

•  Manufacture of flat glass (26.11) 

• Shaping and processing of flat glass (26.12) 

• Manufacture of hollow glass (26.13) 

• Manufacture of glass fibres (26.14) 

• Manufacture and processing of other glass, including technical glassware (26.15) 

 
The domestic glass sector forms a small part of some of above-mentioned categories.  

In the United States, glass manufacture is divided into five major sectors based on end prod-
ucts:  

• Flat Glass: windows, automobile windshields, picture glass 

• Container Glass: bottles, jars, and packaging 

• Pressed/Blown Glass (specialty): table and ovenware, flat panel display glass, light bulbs, 
television tubes, scientific and medical glassware 

• Glass Fibre: insulation (fibreglass), textile fibres for material reinforcement, and optical fi-
bres 

• Products From Purchased Glass: items assembled from intermediate glass products (e.g., 
aquariums, table tops, mirrors, lab apparatus, ornaments, art glass) 

 
In the Glass BREF document, the glass industry is divided into 8 different sectors: 

• Domestic glass - glass tableware, cookware and decorative items 

• Container glass – used for glass packaging (i.e. bottles, jars, tableware) 

• Flat glass – float and rolled glass is used in greenhouses and the building and automotive 
industries. 

• Continuous filament glass fibre – used in the reinforcement of composite materials (thermo-
setting resins and thermoplastics) 
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• Special glass – used to produce laboratory equipment and optical glass 

• Mineral wool – used mainly for thermal insulation 

• Ceramic fibre – used in the manufacture of general industrial and thermal insulation prod-
ucts 

• Frits – used in the manufacture of ceramic and enamel glazes and pigments for coating 
tiles, tableware, silos, baths, electronic components and signs etc. 

Statistical data availability, especially on domestic glass is very scarce. The main data sources 
examined as part of this literature study include the Glass BREF, Eurostat, Euromonitor and 
the CPIV. In various sources, different terms for glass products types are used. Therefore, 
throughout the report, depending on the issue discussed and data available, proxies may be 
used to describe the situation and trends in the domestic glass industry.   

In some instances, domestic glass products are classified according to the material of origin 
(i.e. crystal and lead crystal, soda-lime, borosilicate and special glass). In other instances, do-
mestic glass products are classified according to the types of items produced (i.e. cookware, 
tableware and decorative items\giftware). It should also be noted that in the CPIV statistics, 
tableware and crystal is in many cases used as a synonym for domestic glass. 

6.4.2 Economic significance of the domestic glass industry 

The European glass industry is very diverse and covers a variety of very different types of 
products and technologies. Graph 29 below shows the relative importance of each sector to 
the glass industry in terms of the percentage of total glass production. The graph is based on 
2005 data from CPIV. The graph also reflects the situation in the EU15 in 1997 as described in 
the BREF. In both 1997 and 2005, domestic glass (i.e. tableware and crystal glass ) formed 
4% of the total glass production volume. 
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Graph 29:  

Distribution of EU total glass production by sector in 2005 (% of weight) 
 

Source: CPIV. 
 

The size of the companies range from small to big multinationals, present in several countries.  

According to the CPIV, installations are classified as: 

• very small - producing less than 20 tonnes of glass products per day and not falling under 
the scope of the IPPC Directive  

• small - producing 20 to 100 tonnes of glass products per day 

• medium - producing 100 to 1000 tonnes of glass products per day 

• large – producing more than 1000 tonnes glass products per day 

 
Again, according to the CPIV, most installations are either small or medium sized. The CPIV 
distinguishes only one company as being large. 
 
Industrial output from the domestic glass sub-sector forms less than 0,03% of total industrial 
output. It plays a marginal role in the EU economy and other industrial sectors are not depend-
ent on it as most of products are supplied to sales directly.  
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In the crystal segment of the international domestic glass sector, the EU is a dominant player. 
85% of all the crystal produced in the world is produced in the European Union. About 40% of 
all production is in the form of drinking glasses, the other 60% being giftware.  Demand is very 
closely linked to developments in lifestyle and disposable income. 

According to the BREF document, there were about 140 domestic glass manufacturing sites 
across the EU in 2001. Following the enlargement of the EU, this graph is now estimated to be 
closer to 200. 

6.4.3 Production  

As indicated in the statistical overview of manufacture of glass, ceramics and cement in 
Europe by Walter Sura (2006), production of “other non-metallic mineral products” (a NACE 
classification that includes the glass sector), grew by a little over 8% in the EU25 between 
1995 and 2005. This was approximately 12% less than the manufacturing average. This 
growth was the net result of increases in the two largest sub-sectors of this sector - ‘cement 
and concrete’ (NACE 26.5 and 26.6) and ‘glass and glass products’ (26.1). The growth of glass 
and glass products sub-sector was steepest, coming close to the manufacturing average of 
18.9%. 

In 2005, the total EU25 glass production reached a volume of 34.8 million tonnes, making the 
EU25 the largest glass producer in the world. Of this, approximately 1.5 million tonnes was 
domestic glass. The production value of total glass production in the EU25 amounted to ap-
proximately EUR 37 billion, around 32% of the total value of the world output of glass.  

The majority of the EU members produce domestic glass. Graph 30 below shows development 
of the total EU output of domestic glass in thousands of tonnes over the period 1995 to 2004.  
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Graph 30: 
The EU total and domestic glass sector’s output in 103 tonnes (1995-2005) 
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The following graph 31 shows shares in thousands of tonnes of the main glass sector product 
categories in EU15. From 2004 onwards the figures relate to EU25. 
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Graph 31: 

Shares of the EU glass sector product categories in 103 tonnes  2000-2005 

 
Source: CPIV 

 
The domestic glass sector is well established in Europe. As Eurostat shows, the major players 
in the EU domestic glass market are countries such as France, Germany and Italy. Spain and 
the UK are medium sized producers. Among the 10 recently joined members of the EU, Po-
land, Hungary and the Czech Republic have the largest output. These old and new EU mem-
ber countries have the highest levels of glass production in the EU.  

The main threat to the sector comes from cheap imports from outside the EU (e.g. almost 80% 
of all imports stem from China and Turkey) and the increasing competition in export markets. 

6.4.3.1 Production costs 

Production costs, along with marketing, management and administrative costs are the major 
factors that determine whether glass products can be sold on the market at competitive prices. 
The main production costs – capital, operational and maintenance include: 

• Investments in technology 
• Operational and maintenance costs: 
 labour 
 raw and other materials 
 energy 
 transport 
 interest on capital investment etc. 
 other  

 
The investment and operational costs can be very diverse depending on the glass type, the 
age of the plant and other factors. 
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Investments  
 
The glass industry is highly capital intensive. Furnaces are one of the major investments, 
which once installed usually operate continuously for up to 10 years or more. For this reason, 
they are not easily modifiable or replaceable.  

Unfortunately, data on investments in the EU glass industry in the Eurostat database is limited 
to only some countries and overall figures cannot be obtained. Moreover, manufacture of do-
mestic glass is not included in the Eurostat database at all.   

Expenditure on environmental protection reflects the financial effort made by companies to 
prevent, reduce or eliminate environmental pollution. Investment requirements for emission 
controls can be of the same magnitude as investments for melting facilities. 

However, once again, statistics on the environmental expenditure relating directly to the do-
mestic glass sub-sector were not available. 

Labour  
 
According to CPIV the cost of labour, both direct and indirect, is the most important production 
factor, forming an average of 30% of the total production cost for machine made glass, and 
over 50% for high quality hand-made glass items such as crystal. 

The glass sector employed an estimated 195,800 people in 2005 across EU25. CPIV data 
shows that the number of workers in the whole glass sector has been decreasing at a constant 
rate over last five years. Data for the EU5 shows a decline by 22% over the period 2000 to 
2005. A similar situation is observed in the domestic glass sub-sector (see graph 32). 

Currently, according to CPIV estimations, EU25 employs 30,000 - 40,000 persons in the do-
mestic glass sector. 
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Graph 32:  

Employment in the EU domestic glass industry, number of employees 
Sourc
e: 
CPIV 
 

In the crystal glass, soda-lime and borosilicate segments, the number of employees has been 
influenced mainly by increased automatization and increased outsourcing. Automated produc-
tion does not require a highly skilled workforce. However, a segment with mainly manual pro-
duction techniques requires labour with highly specific knowledge. Closure of companies and 
restructuring in the domestic glass industry, as explained by CPIV, were the main reasons for 
the reduction of employment numbers in 2004 and 2005. According to the detailed information 
on employment in the total glass industry per country, employment in Germany decreased 
from 63,938 in 2002 to 52,173 in 2005. Quite a sharp decrease in total glass employment 
numbers was in Spain: 15,000 in 2004 and 8,800 in 2005. These mentioned changes could 
influence the EU employment numbers in the domestic glass industry in the latest years. 

 
Case Study  
A Portuguese study from 2001, showed that 81% of the employees within the Portuguese crys-
tal glass sector held an education lower than high school. 15% of the employees held a high 
school education while only 3% had a ‘license degree/graduation’. Although 81% had an edu-
cation lower than high school, 45% were considered to be highly skilled.48  

 

Wages form a large share of the production cost for domestic glass producers. There are, 
however, differences between producers in the high value, hand made, and the lower value 
glass product segments. In the production of high value hand made glass, the cost of labour 
can reach 60% of the total production cost. The total cost of labour in the low value machine 
produced glass segment is considerably lower, amounting to approximately 30% of the total 
production cost49. 

 
 
Raw materials  

                                            
48 “Electronic commerce business impact project, Crystal sector Portugal 2001” by EBID and OECD . 
49 Interview with representative of installation within the glass industry 
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The share of the raw materials in the total cost of glass is typically around 20%. 

Sand is a major input. Although it is readily available on the world market, its varying technical 
qualities mean that it is not always feasible for a glass producer to switch sources without alter-
ing the batch formulation, which is a delicate process. EU glass industry representatives indi-
cated during the annual meeting with the European Commission in 2004, that attention should 
be paid to the increasing industry concentration in the production of sand in Europe and the 
consequential risk of the creation of a monopoly position in the EU. 

Another important input and cost item in the operational process is soda ash. Approximately 
60% of the cost of raw materials used in the production of soda lime based domestic glass can 
be attributed to soda ash. Today the European market is dominated by a few main players. For 
example, the Belgian soda producer Solvay supplied approximately 50% of soda (5.4 out of 
10.8 million tonnes) in Europe in 2002. Although soda ash is readily available in Europe, it is 
also traded on the world market giving producers the option of sourcing it internationally from 
countries such as China. 

Although the use of recycled materials in the glass industry has been growing rapidly over re-
cent years, it is limited within the domestic glass sub-sector. Recycling of external cullet is 
generally not practised due to glass quality issues. However, internal cullet is universally 
used50. 

  

Energy 
 
Another important factor affecting the EU glass industry is energy. The industry is highly en-
ergy intensive, with energy having a share ranging from 7% (crystal) to approximately 20% (flat 
glass) of the total production cost. The energy used in glass production is mainly derived from 
electricity, gas and fuel oil. Electricity is the main source for the melting process in crystal glass 
production whilst gas is the main source in production of soda lime, borosilicate and other do-
mestic glass types. Fuel oil is usually only used in very small installations. Electricity is gener-
ally used in most other aspects of the production process. 

Glass industry representatives stated that the sector’s energy consumption fell by 50% during 
the period from 1970 to 1990, with further reductions of 10% since then. Despite these efforts, 
the glass industry representatives note that, looking at the thermal balance, the glass industry 
reached a threshold below which it is difficult to go, and where further decreases entail signifi-
cant marginal costs.  

The increase in energy prices is a major driver for the development of production methods 
which are less energy consuming. While the trend in relatively high electricity prices in EU15 
has remained stable over the last decade, energy prices in the 10 new Member States have 
increased significantly. 

                                            
50 BREF on glass manufacturing industry, 2001. 
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Gas prices have likewise increased since 1999 within all EU countries as illustrated in graph 
33 below.  

 
Graph 33: Development of gas prices in Euro per Giga Joule in the EU15,  
  Czech Republic and Poland (fixed prices, 2000 level) 

Source: Eurostat, different years. 
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The value of purchases of natural gas during the period 1997 to 2001 increased substantially. 
Unfortunately, equivalent data for the period 2000 to 2005 (during which gas prices increased 
substantially), is not available.  
 
Transport 
 
Transportation costs are another significant part of overall operational production costs, par-
ticularly when considering competition with non EU countries. Increases in tolls and taxes for 
transport in recent years have had a considerable impact in this area. 

In summary, labour and energy form the largest part of domestic glass production operational 
costs. Raw materials, capital and transport costs are also very important cost items. It goes 
without saying that prices for these items impact prices of the final product and hence affect 
the competitiveness of a company. 

It should be noted that there are, of course, variations in cost structure among individual firms. 
The variations are mainly due to different production methods and general conditions in indi-
vidual member countries.  

An example of this can be seen in the production of handmade products in Germany.  

As indicated by the representative of one company, labour costs in the crystal industry can 
reach 60% of the total production cost, which is substantially larger than raw material costs 
(amounting to approximately15%) and energy costs (amounting to approximately 25%). Pro-
ducers with higher automatization level of the production have lower labour costs.   

6.4.4 Consumption 

Domestic glass products range from everyday household items such as drinking glasses, 
cups, plates, serving dishes and ovenware to more high value products such as lead crystal 
decanters and goblets. The diversity of the end user customer base reflects the diversity of the 
sector itself.  

Domestic glass consumption is not significantly determined by production activities in other 
sectors. Consumption is largely dependent on the social demand for consumer goods. 

Two types of final consumers can be distinguished: households and professional consumers. 
The latter covers hotels, restaurants, airlines etc. 

6.4.4.1 Consumption volumes 

CPIV numbers on consumption of glass products in the EU25 in 2004 are provided in graph 
34. It can be seen that the structure is almost identical to the structure of the glass sector out-
put (see graph 34).  
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Source: CPIV.  

 
Domestic glass (tableware and crystal) consumption trends in the EU15 and EU25, based on 
CPIV data, is shown in graph 35.  
 
Graph 35:  

Consumption of domestic glass in EU15 and EU25, million tonnes, 2004 
Source: 
CPIV  

The development in consumer purchasing power is one of the basic reasons for variations in 
the sales of domestic glass products. The EU15 countries have stable purchasing power, while 
the 10 new EU Member States show increasing trends. 
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No data on EU consumer expenditure was available relating specifically to ‘domestic glass’ as 
defined previously (i.e. cookware, tableware and decorative items), However data relating to 
expenditure on ‘glassware, tableware and household utensils’ was found on the Euromonitor 
web-site. We are assuming that the trends observed in this data mirror the trends in the con-
sumption of domestic glass as previously defined.  

It can be seen from the graph below, that the rising trend observed in the EU consumption of 
domestic glass mirrors that for EU consumer expenditure on glassware, tableware and house-
hold utensils. 

Since 1990 the total expenditures on domestic glass products have been rising steadily, as 
shown in graph 36. 

Graph 36:  EU25 expenditure on glassware, tableware and household utensils  
 in million EUR  (fixed prices, 2005 level) 

  

0

5

10

15

20

25

30

35

40

45

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Years

K
 E

U
R

Deflated total

 
Source: Euromonitor. 
 
Consumer expenditure on domestic glass products for various EU countries is shown in the 
graph below.  
 



158  
 
 
 
 
Graph 37: Consumer expenditure on domestic glass in individual EU countries,  

M EUR, fixed prices of 2005 

Source: Euromonitor. 
 

It can be seen from the data that the major markets in the EU are Germany, the United King-
dom, Italy and France. Germany, the United Kingdom and Italy are interesting because they 
diverge from the overall trend of stable market development. In these three countries, con-
sumption has increased over the past 15 years. However, since 2004 domestic glass manufac-
turing capacities have almost disappeared from the UK (see e.g. closure of Edinburgh crys-
tal).51 

The professional consumer segment is considered to hold strong buying power. According to 
the Institut d’Informations et de Conjonctures Professionelles, 21.5% of the total sales value is 
derived from professional consumers52. This segment requires products with high durability 
and buys product in bulk. This consumer segment has strong bargaining power in the relation-
ship with domestic glass producers, although the larger the size of the producer, the weaker 
the bargaining power of the segment.  

The professional consumer segment is characterized as being a loyal segment. This means 
that when a relationship between a producer and consumer (e.g. a chain of restaurants) has 
been established, it usually lasts for a long time. This feature makes the market lucrative and 
enhances interest from the glass producers’ side. Having products that are used at high end 
restaurants and hotels can also be used as co-branding for the professional buyer and the 
glass manufacturer, further underlining the exclusivity of the brands. 

                                            
51 Evening News – Scotland, Hundreds facing job losses as Edinburgh Crystal cracks, 25/07/2006. 

52 Institut d’Informations et de Conjonctures Professionelles (2006), Le Marche des Art de la Table en France en 
2004. 
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6.4.4.2 Sales  

The domestic glass sub-sector’s output is usually directed to wholesale or retail companies. 
Some domestic glass producers have set up their own shops selling their products directly to 
end customers. The main advantage of this approach is that the company has full control over 
the presentation and positioning of their product. At the same time they cut away the interme-
diary, giving the producer higher earning possibilities. The weakness of this approach is that it 
can be costly for a glass producer to set up a shop or range of shops. However, the setting up 
of retail shops does not generally lie within the core competency of most domestic glass pro-
ducers. This approach accounts for a relatively small percentage of the overall sales. 

Two examples from Europe (France and UK) showing the use of the different sales methods 
are given in the table 21 below.  

 
Table 21:  

Domestic glass sales channels in France and UK53, % of sales value 
 

Sales channel France UK 
Specialist retail outlets 29.09 - 
Department and variety stores 22.73 30.5 
Hypermarket / supermarkets 26.36 25 
Mixed and independent outlets - 18 
Hardware and cookware - 16 
Mail order - 8.5 
Other 21.82 2 

Source: Euromonitor. 
 
The table 21 shows that “specialist retail outlets” play the biggest role in France with 29% of 
the sales, closely followed by “department and variety stores” and “hypermarket/ supermarket” 
with 22% and 26% of sales respectively. The “other” group is very large with almost 22%, 
meaning that a relatively large portion of the sales is left unaccounted for in this analysis.  

“Department and variety stores” and “hypermarkets and supermarkets” are the dominating 
sales channels in the UK amounting to 30.5% and 25% of the value sold respectively. The 
groups consisting of “mixed and independent outlets” and “hardware and cookware” represent 
18 and 16% respectively, while “mail order” and “other” have the smallest percentage with 8.5 
and 2% respectively. 

The example shows that even though the use of supermarket type stores is widespread over 
most of Europe, there are differences in the shopping culture in different countries in the EU. 
For the producers of domestic glass, this means that they either face a fragmented European 
market if they wish to sell their product in specialist stores, or have to interact with big players 
like supermarket chains. Both channels have pros and cons in relation to the bargaining power 
of the domestic glass producer. 

                                            
53  Euromonitor 
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When using the specialist retailer channel, producers face the difficulty of working with a multi-
tude of small shops or chains all over Europe. On the other hand, it provides an advantage in 
the negotiation process because of the relatively bigger size of the producer compared to the 
shop.  

When a glass producer negotiates with a big supermarket chain, the latter has a stronger bar-
gaining power because of the large scale of the purchases. This bargaining power is typically 
used to press the prices of the producer. The positive side of using this sales channel is that it 
is an easy way to reach a large number of end consumers. 

6.4.4.3 “Lifestyle” driver of consumption and marketing 

Domestic glass consumption is affected by the increasingly rapid shifts in consumer prefer-
ences and trends. Domestic glass is increasingly turning into a life-style product as opposed to 
a common consumer good. 

Lifestyle products are strongly influenced by trends in society (e.g. fashions). The fact that do-
mestic glass is a life style product increases the importance of marketing. The long history of 
the European crystal glass sector has proved to be a valuable asset in this regard as shown in 
the example given below.  

Marketing costs constitute a major share of the total cost of sales. Such costs, especially in the 
crystal products segment, can reach levels equal to or even higher than the production costs. 
Hence any possible industry consolidations (i.e. mergers and acquisitions) are usually driven 
by the need to consolidate marketing channels rather than by traditional production side 
economies of scale factors54. A consolidation of the retail sector for luxury goods could have 
significant influence on the future development in the supply of such products. 

The idea of using the concept of environmental friendliness as a marketing asset was investi-
gated through interviews with representatives from the glass industry. All the representatives 
believed that consumers do not take environmental issues into consideration when purchasing 
domestic glass products. Still, the trend towards using environmental friendliness as a com-
petitive factor is generally promoted by major players in the market like large store chains or 
department stores.55 

6.4.5 Market structure and competition 

Markets are becoming more international and total supply chain costs are coming under pres-
sure. Consumers have bigger choices and their tastes tend to change more often and more 
quickly. The glass industry continues to react to market dynamics through product and process 
innovation by streamlining its production processes in order to decrease labour costs and en-
ergy consumption as well as to become more flexible and productive. The EU glass industry 
faces threats in the global market, particularly from countries where production costs are much 
lower and whose products are sold in EU markets. Of course, new markets create new oppor-
tunities and production units are also being set up outside the EU, close to these markets. 

                                            
54 Interview with representatives of installation within the glass industry 
55 IKEA, Expert interview. 
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6.4.5.1 Number of enterprises 

As mentioned above and described in the BREF document, there are approximately 150 to 
200 companies operating within the EU25 domestic glass sub-sector. Approximately 40 to 50 
out of these fall under the IPPC Directive (i.e. have a production of more than 20 tonnes of 
output per day).  

The EU market share is dominated by a few ‘large’ companies as shown in graph 38 below. 
The graph shows that the majority of sales (60%) belonged to just three companies.  

In terms of tonnage, however, some key players account only for a small percentage due to 
the type of their products (e.g. jewellery). It is important to note that the production of crystal 
glass has experienced a sharp decline since the last years of the 1990ies. Especially the pro-
duction of drinking glasses made of lead crystal is declining steadily. 
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Graph 38:  Sales value of the biggest five companies compared to the rest  

of the domestic glass industry in the EU 

 Biggest 5 compared to rest of industry

24%
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D. Swarovski & Co.
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BOHEMIA CRYSTALEX
TRADING a.s.
IITTALA OY AB

Remaining industry

Source: Database Amadeus by Bureau van Dijk (2006). 

 

Over the past few years there has been a consolidation (i.e. mergers and acquisitions) in the 
industry. This trend was triggered by an economic slow down that affected mainly small firms. 
These were either pushed out of the market or were bought by or merged with larger compa-
nies. 

6.4.5.2 Trade 

In general, volumes of total glass imports and exports in the EU are constantly increasing. 
Generally speaking, the weight of imports and exports of all glass products are balanced.   

Table 22 presents the data related to the trade of all glass products and tableware (used as a 
proxy for domestic glass).  

Table 22:  Trade data tableware and all glass for the EU in 2005  
 

Year 2005 Million tonnes 
of tableware 

Million tonnes 
of total glass sector 

Production 1.45 34.8 
Apparent consumption  1.48 31.7 
Exports Extra EU 0.38 3.18 
Imports Extra EU 0.41 2.36 

Key ratios  
Exports/Imports 0.93 1.35 
Import penetration 28.67 6.07 

Source: CPIV  
 
In 2005 extra EU domestic glass imports exceeded extra EU exports. As EU producers are 
world leading in domestic glass production, these figures might seem surprising. It should be 
noted, however, that when EU producers outsource production and then sell it on the intra EU 
market, it appears as imports in statistics. 

In 2005, tableware (i.e. domestic glass) formed approximately 12% of total exports and 17% of 
total imports of glass products. 
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According to CPIV data, intra EU trade exceeds the volume of extra EU trade. Intra EU sales 
are almost double the volume of extra EU export. Extra EU imports amount to 2/3 of intra EU 
sales. 

Imports 
 
Total imports of domestic glass are constantly increasing as shown in graphs 39 and 40. How-
ever, the crystal glass share of total imports of domestic glass is decreasing.  

Graph 39:  
Extra EU imports of domestic glass products, tonnes 

Source: CPIV  
 
The development in the value of domestic glass imports to Europe over the period 2000 to 
2005 is illustrated below. 
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Graph 40:  

Import of domestic glass products in EU25, thou EUR, current prices 

Source: CPIV 
 
Imports are rising steadily mainly because of trade with Far East Asia. In 2005, extra-EU25 
imports increased by 4.7% to 415,671 tonnes, with a very strong growth from Far East Asia (+ 
24%), and China in particular (+ 41%). As it can be seen from the table 23, imports from Tur-
key and China are dominant, comprising 79% of total imports of glass tableware into the EU.  
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Table 23:  Extra EU25 imports of tableware and total glass products  
in 200556, tonnes 

 Tableware Total glass 
2004 397,270 2,163,119 
2005 415,671 2,356,619 
EU main competitors (2005) 
Far East Asia 252,609 1,003,800 
Including China 227,422 694,064 
Taiwan 4,486 40,689 
South Korea 84 38,270 
Rest of Europe 137,066 877,223 
Including Turkey 102,030 276,095 
Croatia 304 61,339 
Russia 4,587 48,352 
USA 4,742 194,841 
Others 21,254 280,755 
Total 415,671 2,356,619 
Total in thou EUR 
2004 677,182 2,984,822 
2005 697,334 3,211,152 

Source: CPIV 
 

Imports from separate countries in tonnage and value is shown below. Both in terms of ton-
nage and value, China and Turkey are the leading importers. 

 
 

Graph 41: Import of domestic glass products into EU25 by countries, tonnes 
 

Source: CPIV  
 

                                            
56 CPIV ”Joint Meeting, European Comission CPIV Brussels 27 June 2006 

0

50,000

100,000

150,000

200,000

250,000

2000 2001 2002 2003 2004 2005

to
nn

es

China
Turkey
Bulgaria
Indonesia
Switzerland
Belarus
USA
Thailand
Taiwan
Mexico
India
Brazil
Ukraine
Russia
Serbia and Montenegro
Vietnam
Malaysia
South Korea



166  
 
 
 
 
Graph 42:          Import of domestic glass products into EU25  

by source country, 1000 EUR, current prices 
 

Source: CPIV 
 
The major increases in domestic glass imports shown above are related to soda-lime products 
as can be seen in graphs 39 and 40.  Imports of other categories of domestic glass products 
(i.e. crystal) were at a more or less stable position in terms of tonnage, except of crystal im-
ports from China, as shown in graph 43 below.  

Graph 43: Import of crystal glass products into EU25 by source country (tonnes) 

Source: CPIV 
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Graph 44:  Import of crystal glass products into EU25 by countries, 1000 EUR  
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 

Source: 
CPIV 
 
Exports  
 
In general, EU glass manufacturers export to the countries neighbouring the EU. For example, 
exports to Russia comprise almost 10% of total EU export of domestic glass. However, higher 
value added products, such as some crystal items and perfume containers, are sold further a 
field, mainly to countries such as the USA and United Arab Emirates. 

The USA has traditionally been one of the most important extra EU export markets for EU do-
mestic glass producers. EU crystal producers export some 50% of their output to the USA. 
Such exports amounted to 25% of total extra EU export in 2005. 

In 2005, extra-EU25 exports of domestic glass fell by 3.2% (to 382,552 tonnes), including fal-
ling sales to the USA (- 10%) and the Far East Asia (- 18%). 

Major numbers on glass tableware and total glass exports are provided below. 
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Table 24: 

Extra EU25 exports of tableware and total glass products in 200557, tonnes 
 

 Tableware Total glass 
2004 395,200 3,315,956 
2005 382,552 3,184,151 

EU main competitors (2005) 
Far East Asia  37,506 213,458 
Including China  3,948 42,536 
                 Taiwan 1,781 8,199 
                 South Korea 2,751 43,309 
Rest of Europe 105,663 1,713,971 
Including Turkey 11,238 130,199 
Croatia 5,07 80,985 
Russia 37,47 427,019 
USA 96,566 371,449 
Others  142,817 885,273 
Total  382,552 3,184,151 

Total in thou EUR 
2004 1,424,096 5,487,714 
2005 1,318,401 5,487,823 

Source: CPIV 
 

Changes in exports in different EU countries are provided in the following graph. 
 
The graphs above illustrate the difficult trading conditions world-wide with a very strong Euro-
pean currency, fierce competition from Asia (Near and Far East), and a difficult US market. 

EU domestic glass producers compete against each other in both domestic and export mar-
kets in all market segments. In the high price segment the fact that a product is European and 
is of high quality and expensive is a competitive advantage. The segment uses this to differen-
tiate itself from similar segments in the rest of the world. 

Lower price domestic glass products face heavy competition on many fronts. Inside Europe, 
the Eastern European producers (e.g. in Bulgaria) match the quality of domestic glassmakers 
in Western Europe, while having lower salary levels and cheaper production costs. Products in 
the middle price market segment are likewise produced in Asia where wages are even lower 
than in Eastern Europe. This adds pressure to the market segment. 
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Graph 45:  Export of all glass products in EU member countries, M EUR 
(fixed prices, 2005 level) 

Source: Eurostat 
 
 
According to the International Crystal Federation (ICF), in some countries, the production of 
low value added soda lime glass products is no longer viable and only manufacturers of the 
higher value added crystal products remain.  In the UK, for instance, a number of companies 
have closed in recent years and only a small amount of crystal production remains. It is con-
sidered that the success of the main large producers may overshadow a decline in the rest of 
domestic glass sector. 

European producers are attempting to compete against these pressures by offering the con-
sumers a “total tableware deal” (i.e. one stop shopping). Producers design large series of 
products, which interact and tell the same story. Brands are built to distinguish themselves 
from competitors who cannot offer equivalently wide product ranges or front line design.  

Substituting products 

Substituting products are items that have a similar purpose to domestic glass items, but are 
made of different materials. Examples are drinking glasses made from plastic and candlehold-
ers made from aluminium. The range of substituting products for decorative items can also be 
very wide. These products put pressure on the domestic glass sub-sector due to the influence 
of consumer trends on the market.  
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Entry barriers 
 
Possibilities for outsourcing58 have significantly changed the entry barriers to the domestic 
glass industry. Previously, large initial investments in furnaces and other production facilities 
had to be made in order to start up production. Such initial investments are not an absolute 
requirement today as production can be outsourced to places such as Asia59. However, a deep 
understanding of the product in combination with skills within design and marketing, as well as 
skills in the field of project and process management are still required.  

Interestingly, there is a reverse movement with regards to outsourcing of production. It has 
become evident that outsourcing requires tight control and administration. Large overhead 
costs associated with outsourcing have made the overseas production more expensive than 
initially anticipated. This has led to some producers moving production back to the mother 
company site60.  

6.4.6 Main findings of glass sector economic overview 

• The terminology in the whole glass industry is not unified, which makes analysis of domestic 
glass sector difficult. 

• The domestic glass sector is one of the smaller sectors of the glass industry forming ap-
proximately 4% of the total output. 

• In contrast to other glass sub-sectors, the domestic glass sub-sector does not have a sig-
nificant impact on other industries. 

• The EU is a dominant player within the crystal glass segment of the global domestic glass 
production. 85% of all the crystal produced in the world is produced in the European Union 

• In 2005, the EU25 produced approximately EUR 1.5 billion of domestic glass.  

• Approximately 150 to 200 companies operate in the domestic glass sub-sector in EU25. 40 
to 50 out of these fall under the IPPC Directive. 

• Data on investments in the domestic glass industry is not available  

• The cost of labour is the most important production factor, with an average of 30% of the 
total production cost for glass, and even above 50% for high quality hand-made glass items 

• The domestic glass sub-sector currently employs 30,000 to 40,000 employees. 

• Raw materials form approximately 20% of the total cost of domestic glass production. 

• Energy forms approximately 7% to 20% of the total cost of production depending on the 
type of glass produced. 

• Raw materials, capital costs and transport costs are also very important cost items. 

• Marketing costs, especially in the crystal products segment, can be as significant as produc-
tion costs. 

• Detailed statistics relating specifically to the household consumption of domestic glass in 
the EU are not available. 

                                            
58  Outsourcing refers to EU producers contracting companies abroad to perform licence production which is pur-

chased back and sold as the EU producers “own“ production. Outsourcing does thus not imply an investment in 
production capacity abroad. This also implies that a designer of glass can contract a company to produce a 
range of products, hereby avoiding an initial investment to entry the market.  

59  Interview with representative of installation within the glass industry 
60  Interview with representative of installation within the glass industry 
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• Domestic glass consumption is impacted by the increasingly rapid shifts in consumer pref-
erences and trends. This is in particular the case for crystal glass. 

• Extra EU imports of tableware exceeded extra EU exports in 2005 

• The import trade is steadily growing mainly because of trade with Far East Asia 

• Imports from China are dominant and increase at a very high rate 

• Increasing imports of domestic glass products are based on increasing imports of soda-lime 
category of glass. Imports of the the remaining products (i.e. crystal and borosilicate) have 
been stable in recent years. 

•  EU producers seem to lag behind Asian competitors in relation to the flexible production. 

• The success of certain main domestic glass producers diversifying their products may be 
overshadowing a decline in the rest of domestic glass sector. 
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PART III: Case studies for electric steel and domestic glass 

The analysis of the data collected in the survey among electric steel and domestic glass pro-
ducers follows two different research avenues. In domestic glassmaking the available survey 
data was classified according to whether the respondents themselves reported a competitive-
ness impact from IPPC implementation. This self-estimation was cross-checked with other 
data provided by the respondents in order to make sure that this self-estimation was plausible. 
Furthermore, the data was analysed by product group and not by country of origin of the re-
spondents. Since in 14 of the 17 cases in domestic glass making there was only one observa-
tion per country, there would have been confidentiality problems involved in a country ap-
proach. However, this implies that – other than in the steel case -no particular focus on the 
institutional context could be provided. Still, the data quality in the domestic glass industry was 
sufficient to draw conclusions on the impact of IPPC implementation on competitiveness of 
different product categories in the sample. 

To some extent, an analysis of survey data by country was possible in the electric steel case 
sudy. A stronger link with the institutional context of environmental regulation could therefore 
be provided. In addition, the case study is largely qualitative by nature and inspired by face-to-
face interviews. Other than in the domestic glass study, a grouping according to economic 
categories like markets or products was less straightforward since there was too much diver-
sity in the sample.  Despite of this, confidentiality at the plant level was guaranteed, meaning 
that a country analysis will be provided in a way that no single installation can be recognised. 
Missing information is – wherever possible – filled in from the existing literature and face-to-
face interviews with both managers and regulators.  
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7 Analysis of survey and interview data for electric steelmaking steel sam-
ple 

7.1 Introduction 

This case study examines potential competitiveness impacts arising from differences in imple-
mentation of the IPPC Directive for electric steel producers both within the EU and as far as 
possible in relation to non-EU competitors. In a survey and through site visits responses from a 
sample of 25 electric steel mills could be gained on the topic. Other than in the case study on 
domestic glass where due to data limitations no analysis by country could be undertaken, it 
was possible in the steelmaking survey to undertake broader data comparisons for Luxem-
bourg, Germany and Spain for a sample of 19 electric steel producers. However, the entire 
sample including the sample sites from Belgium, France, Italy, Poland and the UK, will also be 
analysed in a predominantly qualitative way. Thus, for Luxembourg, Germany and Spain dif-
ferences in implementation approaches as well as different competitive conditions can be ana-
lysed on a country basis. The country approach also allows for a closer link of the case study 
data to the analysis on the institutional level presented in chapter 4 of this report.  

As in the Hitchens study the starting point for our analysis is that both positive and negative 
impacts arising from IPPC implementation on competitiveness are to be expected. The extent 
of these effects will largely depend on the competitiveness situation of the electric steelmaking 
industry as well as on the pace of implementation imposed on the firms by their respective 
permitting authorities and the overall institutional context. The corresponding research ap-
proach and the hypotheses tested in the electric steel case study are presented in the section 
7.1.1 below. Section 7.1.2 contains an overview of the sample. The following chapter 7.2 pro-
vides an analysis which is refined step by step. First of all, a discussion of plant specific factors 
potentially influencing the relationship between competitiveness and IPPC implementation is 
undertaken. This is followed by a more refined analysis of individual cases and a closer look 
on the impact of IPPC vs. other regulatory and economic factors of influence. Chapter 7.3 
analyses in more detail institutional and country specific factors in the implementation of IPPC 
and their link to competitiveness. 
 
7.1.1 Research method and hypotheses 

Other than in the case study on domestic glass presented in chapter 8 of this study which fol-
lows a matched plant approach including a quantitative analysis, in the electric steel case 
study a careful, mainly qualitative case-by-case research method is applied. This is due to the 
fact that both the quantity and the data quality of the returned sample questionnaires was not 
sufficient to carry out any statistical analysis. 
 
This chapter tries to develop a more integrated perspective by merging insights from the insti-
tutional analysis of chapter 4 with this micro level assessment based on a sector specific sur-
vey and stakeholder interviews.61 As explained in chapter 4 the institutional analysis is not suf-
ficient by itself (since data are not always up-to-date, not based on case study evidence and 
not sector specific etc., see chapter 4). To explore the linkages between micro level and insti-
tutional analysis we repeat in box 3 the hypotheses pretested in chapter 2 trying to find out 
whether they can be confirmed or whether they need to be qualified in any way. 
 
 
                                            

61 This is an important step going beyond the Hitchens study which is tackled in a qualitative way merging survey 
data and results from interviews with regulators and managers.  
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Box 3: Hypotheses on the institutional context influencing economically  
efficient implementation of the IPPCD 

 
(1) The more similar the pre-IPPC country regime is to the new IPPC regime the less potential 

influence on competitiveness from the new IPPC regime. 
 
(2) A clear distribution of competencies without frictions and proper co-ordination among CA is 

less likely to impose a burden on companies subject to permitting and is also less likely to af-
fect competitiveness negatively. Moreover, a high level of professionalism, integrity and train-
ing is less likely to lead to unequal treatment and competitive distortions. 

 
(3) The impact of permitting on costs and effort of the operator (and eventually plant competitive-

ness) is the less important 
a. the lower the level of stringency and the more transparent and coherent the relevant regu-

latory requirements 

b. the less strict the enforcement regime and the less frequent the number of inspections 

c. the faster the permitting process and the more co-operative the relationship to CA 

d. the higher the consistency in the permitting and enforcement approach (i.e with regard to 
the above elements) from one site/region/country to the next (e.g. same level of ELV for 
“identical” process in “identical” plant in neighbouring region). 

Source: Ifo Institute, 2006. 
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7.1.2 General overview of the sample  

This section gives an overview of the full sample concerning sample size and geographical 
distribution of sample sites, size bands of sample sites, range of products, type of furnaces 
used in the sample and extent of IPPC permitting.  

A total of 120 sites distributed across the EU were targeted in the survey in early May 2006 
(see table 25). This population covers all electric steel producers falling under the IPPC Direc-
tive and was compiled from the Handbook of the European Steelworks 2005. Almost all ques-
tionnaires were sent out electronically to the environmental managers of the sites, only a few 
were sent by regular mail because no specific addressee could be identified.  

The survey was also supported by EUROFER and to a varying extent by several national steel 
associations (e.g. Belgium, France, Germany, Poland, UK and eventually Spain). A few plants 
were contacted by the national associations themselves. Unfortunately Italy and Sweden did 
not want to participate in the study.62 

 
Table 25:  Distribution of sites included in electric steelmaking survey 
 

Country 
 

 
Sites for electric steelmaking 

Belgium 5 
France 19 (less than 19) 
Germany 20 (17)* 
Italy 27 (1)* 
Luxembourg 3 
Poland 9 (7)* 
Portugal 1 
Spain 21 (10)* 
Sweden 8 (0)* 
UK 7 (3)* 
Total 120 

 * If the number of operators contacted by national steel associations differs from the number of opera-
tors originally identified and contacted, this is indicated in brackets. It remains unclear to which degree 
an intentional preselection of the participating sites has taken place. Any changes of the number of total 
available sites between 2005 and 2006 could not be taken into account. 
 
Despite reminders by telephone the response rate to the survey was very low until end of June 
2006. Therefore, a change in the data collection strategy took place. During further reminding 
phone calls the managers of the sites were asked whether it was possible to visit them and fill 
in the questionnaire in face-to-face interviews. This way of approaching the electric steelmak-
ing sites was quite successful and altogether 10 interviews with information on 13 sites could 
be conducted. In parallel, 12 additional questionnaires were directly sent back without inter-
view. Thus, the final sample consisted of 25 questionnaires which results in a response rate of 
21% to the survey. 

                                            
62  Eventually one Italian plant decided to participate in the study which is not a member of the Italian steel associa-

tion. 
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The data received in the questionnaires was of varying quality. While most of the 10 face-to-
face interviews guaranteed full coverage of all survey questions and additional qualitative in-
formation on particular IPPC implementation issues and companies´ environmental manage-
ment, several of the questionnaires sent back via email or on the postal way were not well 
filled in. Although confidentiality was assured by the consultants, some plants refused to give 
any economic data. It was tried to fill these gaps with more general information quoted from 
the available literature. 

As is shown in table 26 below the response to the survey was highest in Germany and Spain 
with 6 and 10 questionnaires respectively. Three of these German questionnaires were filled 
out in face-to-face interviews. In Spain all ten sites had sent back the questionnaire electroni-
cally. In addition two of the Spanish sites were visited. Also, two British sites were visited and 
the questionnaire was filled out in an interview. Moreover, data for three sites situated in Lux-
embourg was collected and there was also an interview where further information on these 
sites was given by the survey respondent. From Belgium, France, Italy and Poland only one 
site each replied. Both in Belgium and France the data was collected in a face-to-face inter-
view. 

 

Table 26:  Distribution of sample sites by country 
 
Country 
 

Sites for electric steelmaking 

Belgium 1 (interview) 
France  1 (interview) 
Luxembourg 3 (during 1 interview) 
Germany 6 (of which 3 interviews) 
Italy 1 
Poland  1 
Spain  10 (of which 2 interviews) 
UK 2 (both interviews) 
Total 25 (of which 10 interviews) 

 
 
 
 
Size distribution of sample plants  
 
Electric arc furnaces vary greatly in size. In the EU, according to Quass et al. (2005), there is a 
relatively large number of small plants with a capacity below 200.000 tonnes per year. Simul-
taneously, there are also many larger sites with a capacity of 500-600.000 tonnes per year. To 
some extent this is also reflected in the size distribution of the sample studied here (see table 
27 below). 
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Table 27:  Size distribution of sample, nominal capacity measured  

in tonnes per year 
 

Location/Size Small  
(< 200.000 tonnes 
of steel p.a.) 

Medium  
(200.000 – < 
500.000 tonnes of 
steel p.a.) 

Large  
(500.000 + tonnes 
of steel p.a.) 

Total Number of 
Plants 

Total 
 

6 3 16 25 

 
 
Products sampled 
 
In the survey questionnaire plants were asked to give a breakdown of their product range.  A 
distinction was made by the amount of alloying elements (EN 10020 “Definition and Classifica-
tion of Types of Steel”) and end products. In table 28 below it is shown that altogether 22 sam-
ple plants produced non alloy steels, three plants produced stainless steel and in nine plants 
other alloy steels were produced. Concerning end products there was a strong dominance of 
long products. The detail by product and country is as follows: 

There was a total of 15 exclusive producers of non alloy steels: All these sites produced low 
value added long products. The other sites had a mixed production program of non-alloy, other 
alloy and some with stainless steel. There were three sites which produced stainless steel 
amongst other products. Eight sites produced other alloy steels next to a variety of non-alloy 
steel qualities and one site produced alloy steels only. 

Concerning end products it is shown that, as expected, in 24 sites long products were pro-
duced and only in 3 sites flat products. The majority of the plants producing long products did 
this in a low value added quality. The attempt to carry out a product classification according to 
differences in value added turned out to be difficult since no unequivocal way of classifying 
products as low or high value added products was possible (subjective ranking etc.). Only two 
sites produced flat products and in only one of them the share of this segment was larger than 
30% of production. 

Table 28:  Overview of production programme in the full sample  
 
Production Programme  
(as% of Production) 

No. of producing plants No. of plants for which  
segment represents more 
than 30% of production 

Alloying elements and quality 
Non alloy steels 22 20 

Quality steels 7  
Special steels 6  

Stainless steels 3 2 
Other alloy steels 9 6 

alloy quality steels 5  
alloy special steels 6  

End product   
Long products 24 23 

Low VA 17  
High VA 5  

Flat products 2  1 
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Type of furnace 
 
Considering the type of furnaces there is a clear homogeneity for the entire sample sites irre-
spective of country of origin being the single shell furnace the most widely used. There are 
also four EBT furnaces, two twin shells, one double shaft and one finger shaft.  

Extent of IPPC permitting 
 
In the entire sample of electric steel producers 17 sites already had an IPPC permit in place, 
six had applied for it and two planned to apply in the near future (see table 29 below).  
 
In most countries having a pre-IPPC regime similar to the spirit of IPPCD the existing permits 
have not been entirely renewed, but only modified whenever substantial changes occurred 
(Germany, France, Luxembourg). Typically the last major modification requiring the review of 
the permits took place during the last ten years. In the UK a complete review of the permits of 
existing installations took place (with typically minor changes to the previous IPPC regime). In 
Spain and Italy more far reaching adaptations were necessary given the need for a complete 
restructuring of the previous national permitting regime. During our empirical survey we found 
that many applications especially in Italy and Poland are currently processed by authorities, 
but permits will not be granted until some time in 2007. 
 
 
 
Table 29:  Extent of IPPC permitting in the electric steel sample 
 
State of IPPC 
permitting 

IPPC permits in place Application is 
processed by 
authorities 

Will apply in the 
near future 

Total 

Belgium 1 (reviewed)   1 
France 1 (reviewed)   1 
Italy 1 (new)   1 
Luxembourg 3 (all reviewed) 0 0 3 
Germany 6 (all reviewed) 0 0 6 
Poland  1  1 
Spain 
 

3 (of which 2 reviewed; in 
one case n.a.) 

5 2 10 

UK 2 (1 new; 1 reviewed)    
Total 17 6 2 25 
 
It goes without saying that to be able to conduct an impact assessment it is not only the extent 
of IPPC permitting, but the amount of changes due to the implementation requirements of the 
IPPCD that is of interest (see the three stages discussed in chapter 2 and the further analysis 
in this chapter).  
 
 
7.2 Analysis of plant specific factors potentially influencing the relationship be-

tween competitiveness and IPPC implementation 

In this section technical and economic factors potentially influencing the relationship between 
competitiveness and IPPC implementation are analysed. First of all, input and output meas-
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ures of competitive performance are presented and linked to the self-perceived overall impact 
of the respondents of IPPC implementation on profit.63 Furthermore it is analysed whether 
there is a correlation between the type of competition (price competition, quality competition, 
etc.) and the self-perceived impact on competitiveness.  
 
7.2.1 Input and output measures of competitive performance and their relationship with 

IPPC implementation – some broader comparisons 

This section aims at giving an overview of technical and economic characteristics of the elec-
tric steelmaking sample which may have an influence on the relationship between competitive-
ness and IPPC implementation. Taking the respondents´ perceived possible impact of IPPC on 
competitiveness as a starting point input and output measures are tracked back helping us to 
explain this general self-estimation. Overall, five out of the 25 sites reported a decrease in 
profit due to IPPC, 11 reported no impact on profit and the remaining did not answer the ques-
tion. 

On the input side we propose to examine the impact of furnace age and modernisation as well 
as furnace size. Due to data limitations various other input factors could not be used for a more 
profound analysis (e.g. expenditures for research and development). On the output side we 
suggest to use export shares, plant growth as well as physical productivity as explanatory fac-
tors. There was not sufficient data to analyse the role of turnover and profitability on a site 
level. Moreover, the analysis of the type of competition found in the electric steel sample is 
also presented in this section. Whilst the type of competition is not an economic performance 
indicator itself, it is an important measure of the economic environment of sites and is clearly 
related to competitiveness issues.  

While incomplete, this is a first step of analysis. A more fine grained analysis of individual 
cases will follow in section 7.2.2 and 7.2.3.  

Input measures 
 
Although there is a great variety of individual start-up years and plant/furnace age  in the sam-
ple, the consideration of the updating dates shows a high degree of similarity for all sample 
sites irrespective of location (see table 30 below). Sample sites in Germany and Spain show a 
wider range of start up years, while furnaces in the sample sites in Luxembourg originate from 
the nineties. The Spanish sample plants show the widest range in start-up dates with furnaces 
from 1955 until 2004 in place, while the German sample shows a distribution of start-up years 
from 1974 to 1994. All furnaces in the sample sites in Germany, Luxembourg and Spain have 
been updated in the period 2001-2003. Also most sites in the other five Member States cov-
ered by the survey had furnaces in place which were on average updated 7 years ago.  
 
Given that the average lifespan of a furnace is about 20 years, the sample mainly consists of 
updated and modern producers which is not only an aspect facilitating efficient and profitable 
production, but is also likely to be a favourable factor for environmental performance. This 
would be the case because modern machinery is likely to incorporate BAT either through retro-
fitting or complete rebuild. However, the rebuild date of a furnace could contain a variety of 

                                            
63  Other indicators describing the potential “overall” impact of IPPC implementation on competitiveness like BAT 

costs as percentage of product price were not available in sufficient quantity to be used for the analysis. As can 
be seen in chapter 8 this criterion of a self-reported competitiveness impact arising from IPPC implementation 
was the cornerstone for the entire analysis of the domestic glass survey data. In the sample of electric steelmak-
ing it is one piece of the analysis given the constraints explained in the introduction of this chapter (see 7.1 
above).  
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items from change of pieces of equipment to complete rebuild. This is a limitation of the age 
indicator presented here (see also section 7.2.2). 
 
Table 30:   Technical data for sample sites  
 
Technical 
Indicator 

Luxembourg, 
3 sites, all 
IPPC 

Germany, 
6 sites, all 
IPPC 

Spain 
10 sites of which  
3 IPPC 
5 applied 
2 not yet applied 

Other Member 
States, 6 sites 
of which 
5 IPPC 
1 applied 

All sample sites, 
n=25 

Average number 
of years after 
start-up  

25 
 
(Range of 
dates: 
1993-1997) 

11 
 
(Range of 
dates: 
1974-1994) 

11 
 
(Range of dates: 
1955-2004) 
 

22 
 
(Range of dates: 
1970-2006) 
 

20 
 

Average number 
of years after last 
update 

5 3 3 
(considering 7 
plants) 

7 5 

Furnace size 
(average melting 
capacity in 1000 
tonnes per year) 

1167 632 
 

593 662 712 

 
Table 30 above shows that furnace size measured as the average nominal capacity in 1000 
tonnes per year is higher in the sites in Luxembourg than in the German and Spanish sample 
plants as well as in  the sites of the other Member States contributing to the survey.  

Each of the three sites in Luxembourg had one furnace with a capacity around or higher than 1 
Mill. tonnes per year installed. Both in the German and Spanish sample sites there was a 
much higher degree of variation in capacity which explains the lower average melting capacity 
there. E.g. only two sites in Germany and three in Spain had a nominal melting capacity higher 
than 1 Mill. tonnes. Still, also the smaller sites in Germany were able to comply with strict envi-
ronmental regulation already prior to IPPC.  

With respect to the six sites in other Member States covered by the sample only one site has a 
nominal melting capacity higher than 1 Mill. tonnes. The other five sites are either small or me-
dium sized. 

There was no particular relationship between furnace size and the reporting of a negative im-
pact on profitability arising from IPPC implementation. Among the sample plants complaining 
about this, there were sites having both small and large furnaces. 

Output measures  
 
In the questionnaire sites were asked to give data on the destination of their sales. Overall, 
only a few sites in the entire sample are strong international exporters. Several sample sites in 
Luxembourg and Spain export to international markets, whilst German sample sites hardly 
export to international destinations. The reasons for this is to be found in the type of products, 
e.g. five sites in Spain produced steel shapes which are directly exported internationally. Ger-
man sample sites only exported to European markets. However, downstream users of crude 
steel products which are closely related to the melt shop are sometimes also present on inter-
national markets. In the other five Member States covered by the survey two sample sites 
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mainly produced for the national market, one for the European market and only one made a 
large part of its turnover with international exports (see details in table 31). 
 
Three of the Spanish sample sites which exported their products to a large extent to interna-
tional customers outside the EU reported a negative (not quantified) impact on their profit mar-
gin due to implementation of the IPPCD. This would be mainly because they compete on their 
export markets with competitors from third countries where environmental regulation is more 
lenient and causes lower environmental costs. Two sites located in other Member States of the 
sample also claimed a fall on profitability caused by IPPC. However, these sites did not export 
internationally and hardly on a European level.  
 
Plant growth was measured as change in employment and as change in production volumes 
between 2000 and 2005. The overall growth rate of employment for the entire sample was 
4.5%. On average, the sites in Spain have experienced the highest average growth rate of 
employment of 5.8% during the years 2000 until 2005. Still, there were four Spanish cases 
where the level of employment had decreased, with two very small decreases and two being 
more notable. Two of these Spanish sample sites experiencing a loss in employment simulta-
neously were strong international exporters and as reported above claimed a negative impact 
on competitiveness arising from IPPC implementation.  
 
The sites in Luxembourg have on average lost 11.6% of employment, whilst the German sites 
maintained on average a stable employment with two sites having an increase in employment 
and two others a loss. However, despite the employment losses which could be a sign for 
negative business development, no impact on competitiveness arising from IPPC implementa-
tion could be traced for the sites in Luxembourg. In Germany one of the sites experiencing a 
decrease in employment, also reported a negative impact from IPPC implementation on its 
profit level. Data on employment growth was only available for four of the six remaining sites 
situated in five other Member States. In these sites there was either a stagnant development 
(one case) or strong employment increase (three cases) accounting for an average growth rate 
of employment of 18.5%. 
 
Concerning growth of production volume the German sample plants show with 21.6% the 
highest growth rate followed by the Spanish sample sites with about 15%. Production declined 
in the sites in Luxembourg.  
 
Productivity and productivity growth rates were measured in tonnes per hour (also called fur-
nace productivity). 
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Average furnace productivity in 2005 was 58.8 tonnes per hour in the German sample, 130.7 
in the three sites in Luxembourg and 114.0 in the Spanish sample. This variation of productiv-
ity levels mirrors in part the composition of the sample by size of furnace, energy price and 
availability and the use of various EAF technologies (e.g. oxy-fuel burners, oxygen lanc-
ing/carbon/lime injection/foamy slag practice). In Luxembourg there are only large sites with 
high productivity.  In Spain all sites irrespective of size show a high level of productivity and 
one third of the German sample consists of small sites and relatively low productivity levels. 
Three of the remaining six sites showed relatively high productivity levels reaching the average 
level of the sites in Luxembourg and Spain. In one site with a special quality product productiv-
ity was low. No other data was provided. Average growth of furnace productivity was 6.7% for 
the German sites. Four sites had a positive growth rate and 2 sites had a negative growth rate. 
In the three sites in Luxembourg there was on average a loss of furnace productivity of 0.31%. 
Two of the sites in Luxembourg had a loss in productivity and in one site it slightly increased. 
The average growth rate of furnace productivity was 12.1% in Spain. This rate was composed 
of several strong increases in productivity as well as slight decreases (two cases) and no 
growth in another two cases. One case of a positive growth rate of furnace productivity was 
reported in the other six sample sites. Five sites did not provide any data on this issue. Overall, 
there was no particular link in the entire sample between the development of furnace produc-
tivity and any reported negative impact on competitiveness arising from IPPC. 

 
Table 31: Basic economic data of the electric steelmaking sample 

(numbers in brackets indicate the number of observations) 
Economic indica-
tor 

Luxembourg, 
3 sites, all 
IPPC 

Germany, 
6 sites, all IPPC

Spain 
10 sites of which  
3 IPPC 
4 applied 
3 not yet applied 

Other Member 
States, 6 sites 
of which 
5 IPPC 
1 applied 

Average entire 
sample 

EU export quota, 
in % of turnover1 

84.6 (3) 31.2 (4) 14.5 (10) 38.8 (4) 40.1 (21) 

International 
export quota, in 
% of turnover1 

15.3 (3) < 5 (1) 12.7 (10) 30.0 (4) 14.5 (18) 

Average em-
ployment growth,  
2000-2005, in % 

- 11.6 (3) -0.25 (4) 5.8 (10) 18.5 (4) 4.5 (21) 

Average growth 
of production, 
2000-2005, in % 

 - 18.3 (3) 21.6 (6) 15.2 (10) 6.7 (3) 13.6 (22) 

Average furnace 
productivity in 
2005, tonnes/h 

130.7 (3) 58.8 (6) 114.0 (9) 98.0 (4) 98.4 (22) 

Growth rate of 
furnace produc-
tivity, 2000-2005, 
in % 

- 0.31 (3) 6.7 (6) 12.1 (9) Positive (only 1 
observation) 

8.4 (18) 

1 Note that downstream users of crude steel are present on international markets and often part of the same com-
pany as the melt shop. 
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Measures of the type of competition 
 
Cost pressures do not necessarily affect competitiveness of electric steel plants, whenever 
costs can be passed on to customers in downstream markets or imposed on suppliers in up-
stream markets. While this depends eventually on the price elasticity of demand for various 
steel qualities we hypothesize that plants primarily competing on price are likely to be more 
vulnerable to an environmental cost increase than other plants being able to distinguish them-
selves by not directly price related factors (innovation rents, quality premiums, etc.) 
 
In the survey questionnaire electric steel sites were asked to characterise the type of competi-
tion they faced in their markets and to rank the importance of the individual factors. 
 
The three sites in Luxembourg all stated that price was the single most important parameter for 
their entire production programme. Given the importance of specific engineering know-how for 
their market segment the sites have a relatively strong bargaining position towards their sup-
pliers and buyers, however. 

The German sites were to a larger extent able to charge quality premiums for their products 
than the plants in Luxembourg. Five of the six sites ranked this to be true. Three sites indicated 
that they were operating in high quality segments of the industry. Only one German site exclu-
sively competed on price and could not charge any quality premiums at all. Yet, during an in-
terview at this site managers indicated that prompt delivery service and customer orientation 
was an advantage that cannot be easily copied by non-EU competitors. This additional factor 
was also mentioned by another German plant. Also the German sites reported to have a 
strong bargaining position towards their suppliers and buyers. This was also the case in the 
sites in Luxembourg, but not at all in the Spanish sites. German sites also gave on average a 
higher ranking to their flexibility and their ability to offer a large variety of products tailored to 
the needs of their customers. This was not as evident in the sample sites in Luxembourg and 
Spain. 

In the Spanish sites it was in 8 cases clearly indicated that price was the most important pa-
rameter of their competitive environment and in two cases price was estimated to be an impor-
tant indicator. Moreover, there was hardly any possibility for the Spanish sites to achieve qual-
ity premiums. Nor were there signs of a strong bargaining position vis-à-vis their suppliers and 
customers. In two of the cases where sample sites perceived a decrease in profits arising from 
IPPC implementation, there was exclusive price competition and no chance at all to achieve 
any quality premiums. 

From the remaining six sample sites in the other five Member States covered by the survey 
two sites stressed that they compete on price with respect to their entire production pro-
gramme. Still, one of these sites reported to be able to charge quality premiums to some ex-
tent. Only one site clearly stated that it was able to charge quality premiums for its products. 
Half of the sample sites in these Member States strongly denied this, but stressed that their 
main competitive strength was derived from their flexibility and their ability to produce a large 
variety of products tailored to the needs of their customers. One of the two sites reporting a 
decrease in profit due to IPPC implementation clearly competed on price only. However, the 
other site reporting a detrimental impact on competitiveness was able to charge quality premi-
ums, had a relatively strong bargaining position towards its suppliers and buyers and seemed 
to be very flexible. 

Although the picture is mixed on the role of price competition for the sample as a whole, the 
majority of those sample sites reporting a detrimental impact on their profit margins due to 
IPPC were clearly competing on price. This would in part explain why certain plants are more 
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vulnerable to increases of environmental costs. Still, the question remains by how much IPPC 
increases environmental costs and overall costs. 
 
Instead of distinguishing the above measures of the type of competition purely on a country by 
country basis it is also possible to distinguish by broad product categories. This reveals that 
producers of plain carbon steel usually have to face fierce price competition. This is more 
strongly the case in Poland and Spain than in Germany, Luxembourg and the UK because the 
latter carbon producers operate in a higher quality segment and hold a good reputation among 
customers (especially in Germany and Luxembourg).   
 
Summary of findings 
 
Overall, the up-to-date machinery found in the sample seems to be a factor which facilitates 
the economically efficient adoption of BAT and environmental performance. By contrast, there 
was no particular relationship between furnace size and the reporting of a negative impact on 
profitability arising from IPPC implementation.  

Furthermore, there was no clear link between the available economic performance indicators 
found in the sample and any negative competitiveness impacts arising from IPPC implementa-
tion. The most obvious hint for a reported detrimental effect arising from IPPC regulation was 
found for some sample sites which are strong international exporters. These sites strongly 
compete with third countries where environmental costs are lower than in the EU (see also 
section 7.2.3 on the relative position of environmental costs pressure among other pressures) 
and therefore suffer from a cost disadvantage. In a few cases, sites which experienced a loss 
in plant growth, also reported losses in competitiveness due to IPPC. Among these sites were 
again two Spanish sites which were major exporters of steel shapes. However, there were also 
cases in the sample where a decrease in employment level was not accompanied by a per-
ceived loss in competitiveness due to IPPC. Probably due to measurement problems no clear 
evidence on the role of labour productivity could be gained. 
 
The results presented so far clearly show the desirability of an internally consistent explanatory 
framework. Within such a framework one could construct a counterfactual situation represent-
ing a non-IPPC world, work out causalities between IPPC implementation and competitiveness 
and control for other exogenous factors. In absence of a fully consistent model capable of 
controlling for factors like plant size, location, product segment etc. it may be more useful to 
carefully work one’s way backward. Having observed a diversity of outcomes among a set of 
plants, one may ask, whether characteristics of the sites can be linked to IPPC implementation 
or other “events” that happened at an earlier time. Therefore in the next sections more case 
specific evidence will be presented. 
 
7.2.2 Intermediate measures approximating the impact of IPPC implementation on competi-

tiveness 

In the literature, the degree of environmental stringency is commonly perceived as the single 
most important influential factor on the competitive position of regulated companies (see chap-
ter 3). Some empirical results have already been presented in chapter 4. A sector and/or case 
specific approach, however, is necessary to substantiate this finding within the electric steel 
case study. Therefore, in this section, we present the available survey material on past, pre-
sent and future emission limit values for selected pollutants. Furthermore, a global picture of 
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BAT specific compliance costs as obtained from survey responses is given. Also, a self-
perceived estimation of the sample sites concerning the role of environmental pressure relative 
to other competitive pressure is presented. 

Concerning the evolution of dust emission limit values it is conspicuous that the highest num-
ber of cases with a sharp increase in the stringency of regulation was found in the Spanish 
sample plants (see graph 46 below). By contrast, in some sample sites in Germany and Lux-
embourg there was no difference between past and present emission limit values for dust. The 
partial convergence in emission limit values between Spain and some Northern and Western 
European countries can be seen as a move towards a more level playing field (inequality 
view). But it needs to be stressed that the IPPCD is likely to be only one triggering factor in the 
process of convergence. Two main aspects need to be taken into account: Firstly, an increase 
in stringency can be directly influenced by the IPPCD or alternatively national regulations. It is 
more plausible to assume in Germany, for example, that the increase of environmental strin-
gency is a consequence of national legislation than one of the IPPCD. By contrast, in Spain 
the higher level of stringency can be assumed to be directly related to the implementation of 
the IPPCD. Secondly, it is hard to prove whether changes in the ELVs are due to the IPPC 
permitting system or the need to comply with European and national ambient air quality stan-
dards. One of the sample plants mentioned that the localisation of the plant in a polluted area 
turned out to be the most severe economic constraint for production. This can be explained by 
the previously high level of pollution in the region and the need to comply with more stringent 
ELVs than in less polluted areas. To be able to increase production and the level of emissions 
beyond a certain limit the so-called compensating procedure undertaken in accordance with 
art. 226-229 of the Polish Environmental Protection Law (Journal of Laws No. 62 item 627) is 
applied. This implies that the increase of emission allowed for a given producer in the zone is 
equal to the reduction of emissions by other entities operating in the same zone.  

Also in relation to PCDD/F emissions differences in the development of emission limit values 
are visible in our sample both within single countries and between them (see graph 47). The 
stringency in regulation of these pollutants is lower in sample sites in France, Italy, Spain and 
the UK than e.g. in Germany. 
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Graph 46:  

Evolution of dust emission limit values in the electric steelmaking sample 
incl. reference values from other sources and countries*, ** 

Evolution of dust ELVs in mg/Nm3 as daily mean value
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Notes:  
*A figure as a subscript indicates that an observation is part of the survey sample, a letter as a subscript 
indicates that material from an interviewed authority or the literature (e.g. MS implementation reports) is 
shown. 
** As indicated in the text above the tightening of ELVs in particular countries cannot always be attrib-
uted to the introduction of the IPPCD.  
***The values 16.03 and 39.88 given in the graph represent averages. 
Source: Ifo survey (2006), MS implementation reports, Kraus et.al (2006). 
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Graph 47: 

Evolution of PCDD/F emissions in the electric steelmaking sample 
 incl. reference values from other sources and countries* 

Evolution of PCDD/F in ng I-TEQ/Nm3
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Notes: 
*A figure as a subscript indicates that an observation is part of the survey sample, a letter as a subscript 
indicates that material from an interviewed authority or the literature (e.g. MS implementation reports) is 
shown. 
** As indicated in the text above the tightening of ELVs in particular countries cannot always be attrib-
uted to the introduction of the IPPCD. 
***The values 0.4, 0.62 and 0.7 given in the graph represent averages. 
Source: Ifo survey (2006), MS implementation reports. 
 
The survey also asked for BAT specific compliance costs. However, only 13 of the total of 25 
respondents gave information on this question. Presumably in countries with a pre-IPPC envi-
ronmental regime which was already similar to the spirit of IPPC and where there is a history of 
environmental stringency, no or not much BAT specific compliance costs are encountered by 
sites. This would be one reason why in particular survey countries not a lot of answers are 
given. Most data were available for Spain. In other sample countries only selected figures were 
available. Any averaging across plants seems problematic given the high cost heterogeneity 
influenced by a wide range of economic and technical factors. It would therefore be erroneous 
to look at absolute figures or even take them as “the true” compliance costs of the IPPCD. In 
section 7.2.3 an attempt is made to explain some of the influential factors accounting for the 
large cost range between plants. 

To illustrate what this range is like in a country only recently transposing the IPPCD we present 
the available survey data for Spain. In Spain all ten sites gave very precise data on this sec-
tion. However, we have only absolute values of investment and cannot relate them to turnover 
since no data on turnover was provided. The range of absolute investment data was relatively 
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high: from about 3 Mill. EUR at the lower end up to one case of 30 Mill. EUR spread out during 
the period of 2000 to 2005.  Operating costs stayed for half of the sites below one Mill. EUR 
per year, in the other half several Mill. EUR of operating costs were encountered. In some 
cases operating costs also included staff cost. The relatively high absolute investment values 
for Spain should be interpreted in the light of the tightening of environmental stringency as pre-
sented in the graphs above. This – in comparison with other Member States – delayed in-
crease of environmental standards triggers investment costs which have already been brought 
up in other Member States where the stringency of environmental regulation was tightened 
earlier. 

In a round of follow-up phone calls with the participating Spanish sample sites in November 
2006 it could be clarified that only in three cases the stated BAT specific compliance costs 
were exclusively undertaken because of IPPC implementation. E.g. there was one site which 
had to invest about 12 Mill. EUR. This site did not yet have an IPPC permit, but by means of 
voluntary agreements the BAT requirements were already defined for the plant. Another site 
which already had an IPPC permit in place, had invested about 14 Mill. EUR in BAT specific 
equipment. This site had to invest (among other things) in dust abatement techniques. In the 
third installation the defined BAT investment costs of about 3.35 Mill. EUR were exclusively 
related to dust abatement and were undertaken in order to comply with the IPPC. The remain-
ing seven Spanish figures for BAT specific compliance costs shown above also contained data 
on other environmental investment due to other Spanish regulation and in one case also gen-
eral investment due to plant restructuring.  

 In the survey managers were also asked to name the self perceived main competitive advan-
tages and disadvantages of their production site vis-à-vis their EU and non-EU competitors 
with respect to the most important product segments they have. Based on a ranking this ques-
tion was intended to help place the role of environmental cost into the broader context of com-
petitiveness. In general, it turned out to be difficult to gain a full picture on this question. One of 
the reasons was that managers could not provide information at the site level, since the output 
is not sold on any markets and no direct competitors could be named. Answering the question 
for down-stream users, by contrast, would be inherently difficult given the multitude of applica-
tions of steel in end products.  
 
The sector review has already demonstrated that environmental costs induced by regulation 
are only one among many factors influencing competitiveness of the electric steel industry. 
Especially looking at the cost structure of steel plants it is evident that costs and availability of 
raw materials, labour costs and electricity costs clearly dominate costs induced by environ-
mental regulation. There is no reason to put this into question in this case study and it was 
confirmed during interviews that these other factors were prevalent in discussions about the 
future competitiveness of the electric steel industry (EU Commission, 2006).  
 
Some managers assessed the role of environmental costs in relation to specific BAT or spe-
cific factors regarding the implementation of the IPPCD (see on this section 7.2.3 and 7.3). A 
more general picture could be gained for Spain.  
 
Half of Spanish sites ranked environmental costs as a neutral factor in relation to their EU 
competitors. One site even ranked their current environmental costs as a small competitive 
advantage towards its EU competitors. Two sites thought that environmental costs were a 
small competitive disadvantage. But simultaneously, also lower labour costs and bet-



190  
 
 
 
 
ter/cheaper availability of raw material was also seen as a small disadvantage and lower prices 
of EU competitors were perceived as a strong competitive disadvantage. Overall this confirms 
again that – on average -environmental cost pressure should be regarded to be one of many 
factors influencing competitiveness.  
 
While it is important to have the managers´ own assessment of the drivers of BAT related in-
vestment, it needs to be checked in a further step whether the heterogeneity of the reported 
data can also be attributed to various structural elements like furnace/plant age, plant size etc. 
or the history of individual companies (e.g. the evolution of their environmental policy, see 
7.2.3). 
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7.2.3  Case specific and qualitative analysis of competitive performance and their relation-
ship with IPPC implementation  

Differences in economic impacts on a plant-by-plant basis 

Section 7.2.1 presented plant/furnace age as an input measure of competitiveness perform-
ance, but it became obvious that further information is necessary to determine the relationship 
between compliance cost and plant age. To identify how the age of a given steel plant influ-
ences the level of abatement cost, it is necessary to consider two theoretically possible routes 
to reducing emissions:  

• Investing in abatement equipment to retrofit the plant or  

• Closing down the plant and replacing it by a new retrofitted plant.  

The retrofitting costs are typically nil when the plant has just been built because the remaining 
lifetime of the plant during which the cost can be recovered is at a maximum. The replacement 
costs consist of two components. First, the cost entailed by plant closure, which decreases 
with plant age until it is nil when the plant is at the end of its lifetime (when the plant has to be 
closed down anyway, even in the absence of policy). Second, the cost of retrofitting the new 
plant is higher than the cost of retrofitting the existing plant because, typically, regulatory re-
quirements for new plants are more stringent.  

Some interesting insights about the role of furnace age could be gained during two site visits of 
relatively new plants. The investment into a new plant was in both cases undertaken mainly for 
non-environmental reasons. The environmental costs of this transition could not be separated 
from the entire investment, but it was mentioned that additional (clearly separable) environ-
mental costs are typically minimal. In one case it was possible to tighten the ELVs further 
(compared to the old plant)64, by about 1/3 regarding total dust and about 2/3 regarding dioxins 
and furans. At the same time, some new BATs could be installed which are not always used in 
other steel plants. For example, the total building evacuation scheme for dust removal, or the 
post combustion chamber in the EAF converting CO into CO2 (to use the exothermic energy). 
In the overall assessment of the impact of IPPC requirements on firm competitiveness, the 
environmental manager mentioned that the new state of the art plant gives a certain competi-
tive advantage in facing increasing environmental pressures. New environmental techniques or 
emerging techniques are likely to become BAT valid for the sector as a whole at the next 
BREF revision. These new techniques might therefore be used as benchmarks when other 
plant operators will have to apply for a new permit or when their permit will have to be recon-
sidered. 

 

                                            
64  There is no basis for comparison in the other case. 
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The other case illustrates as well that there can potentially be large synergies between general 
investment and investment in environmental technologies whenever the investment is taken at 
the “right” moment in time or whenever managers adopt a forward looking attitude trying to 
strategically combine environmental and economic investment motives. Interestingly, the plant 
in case has proactively proposed a lower ELV for dust in the first permit than the value that 
was foreseen in national regulation. ELVs have been further tightened in a more recent modi-
fied permit (even though the earlier ELVs were already at the lower end of the performance 
associated with BAT in the BREF). It is interesting to note, however, that these tighter ELVs 
did not require substantial investment in any new BAT. As a result, large initial investments 
and a future oriented anticipation of tighter (national) standards could save costs overall, de-
spite the high initial investment costs.  

The plant in case was also able to align its own environmental management scheme with its 
permitting requirements, using the former to continuously improve environmental performance. 
The environmental management system is also seen as an instrument to reduce economic 
cost and to create future economic benefits. For example, while there are in general high com-
petitive pressure to reduce costs, the environmental management system helps to uncover a 
number of small scale measures to reduce costs (e.g. saving of light energy). Other than in 
most of the plants surveyed and interviewed, environmental management was also perceived 
as a means to improve products (e.g. by using polymers instead of oil). 

Both new plants emphasise that investment in new and environmentally sound equipment may 
also go along with certain competitive risks vis-à-vis other EU countries and non EU competi-
tors. One of the managers saw the temporarily higher investment costs as a disadvantage 
whereas the other stressed the importance of differences in implementation and enforcement 
of EU environmental regulations (see chapter 7.3).  

Overall, the relationship between plant age and abatement costs is clearly important, even 
though this cannot be backed up by a detailed calculation due to lack of data. This also be-
came obvious during interviews with some older plants that have to face more stringent envi-
ronmental requirements. Concerns about high costs were stressed quite a bit here. More 
broadly, there seems to be a correlation between plant age and the proactiveness of compa-
nies´ environmental management and policy. 

Interviews at other plants revealed that synergies between environmental management sys-
tems and permitting are not always apparent. Some aspects that may be an integral part of 
environmental management systems, like the chance to enter new markets, cannot easily be 
matched with, or attributed to, investments in new BAT. Some investments in BAT are there-
fore purely driven by regulation and increase costs. One of the interviewed managers sug-
gested that in his plant about half of the environmental investments entail no economic bene-
fits, whereas the other half can bring about economic advantages but payback times of those 
investments may be quite long (five to ten years). While there is not always a link between in-
vestment in individual BAT and the general environmental management of a company, it is 
certainly helpful to coordinate permitting with the general environmental management and pol-
icy as far as possible. One interview, for example, revealed that since the introduction of ISO 
14.000 investment planning is carried out in a way that better incorporates environmental pro-
tection issues and allows early feedback with the permitting process. This has also gone along 
with a slight change of mentality of those people responsible for general investment planning.  

Within the survey a large majority of the environmental managers indicated that permitting co-
incided with their own efforts to improve environmental performance. Several environmental 
managers stated during interviews that these improvements have been triggered by demands 
from customers or other stakeholders. Whether or not environmental management is used 
strategically to enter into new markets or to respond to future customer demand is certainly a 
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matter of different management styles and different competitive strategies form one plant to 
the other.  

Apart from plant/furnace age also plant size could influence the level of costs. It would be rea-
sonable to assume that larger plants can realise economies of scale in production and spend 
lower BAT costs per unit of output. Indeed it can be shown for the Spanish overall cost data 
which included both IPPC driven and other environmental investment that smaller plants had - 
according to the available data – to invest more per tonne of output than larger plants. This is 
particularly true for two small Spanish sites which reported a decrease of profits due to IPPC 
implementation. However, for these plants, no specific IPPC compliance costs were provided. 
Concerning the three Spanish sites reporting only IPPC related investment data no particular 
disadvantage for small or medium sized sites in comparison to large sites was recognised.  

Another reason why it is problematic to compare quantitatively some BAT compliance costs 
across plants results form the fact that investment expenditures are not accounted for at the 
level of individual BAT but usually lumped together across several items. But even if a more 
disaggregated break down could be obtained, the level of investments also depends highly on 
plant layout and specific technical characteristics of the existing installations used at the plant.  
To achieve a similar environmental performance it may be much more expensive in some 
plants than in others to install similar environmental techniques just because it is more difficult 
to integrate a water recycling or a cooling system in some plants than in others, for example.  

A more general problem is that plants do not define environmental costs in the same way or 
employ any standardised environmental accounting system. Most of the plants seem to ac-
count for the direct investment costs of environmental regulation (end-of-pipe investments) and 
may also have some estimates on resulting operating costs. A more elaborate accounting sys-
tem (allowing to better track operating costs for example) is seen as desirable by several of the 
interviewed managers. At the same time, the current lack of precision and the methodological 
problems in defining environmental costs are still acceptable. Two plants reported about intro-
ducing more standardised accounting systems either at the plant or at the group level. Cur-
rently, however, only limited progress has been made. One of the managers expressed his 
hopes to regularly report environmental costs across all plants of his group and to introduce an 
internal benchmarking system for several of the plants across the world.  

There have indeed been earlier attempts within the steel industry to harmonise environmental 
cost accounting. A working group has been established by the International Iron and Steel In-
stitute (IISI) which agreed on a common methodology and then proceeded with internal com-
parisons and benchmarking. However, this exercise, which was continued within a large steel-
making group, was stopped later given both the sensitivity and confidential character of the 
data and the continuing methodological difficulties of the comparisons. It is an open question at 
the moment whether further attempts will be launched within the steel industry given some 
concerns about the high costs of environmental regulation.  

An important question is whether steel companies are able to pass on the costs of environ-
mental regulation to their customers or to charge their suppliers for them. This issue was al-
ready discussed in the previous section, where plant managers give various answers on the 
type of competition their company has to face.  Interviews with some plant managers have 
revealed that it is difficult to pin down the economic consequences of increased costs of regu-
lation on the level of the end-product market. After all, steel melting units are only a relatively 
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small part of larger and sometimes vertically integrated companies, where steel production 
may contribute as little as 10 or 15% of internal turnover.65 From an economic point of view, 
one could start from the end product and then trace back the value chains all the way to the 
steel melting stage. However, this is often unfeasible given the multitude of possible applica-
tions of steel. Also, the steel mill is not usually treated as a separate business or profit unit that 
could be abandoned or sold in case that it does not recover costs or realise profits. As a result, 
at the level of individual companies, analysis of possibilities to pass-through costs would need 
to be based on much more detailed and not usually collected information.  

 

7.3 Analysis of institutional and country-specific factors in the implementation of 
IPPC and its link to competitiveness 

This chapter builds on chapter 4 and analyses in more detail institutional and country-specific 
factors in the implementation of IPPC. Whereas the link to competitiveness was often quite 
weak in chapter 4, this section tries to come up with some case-specific evidence that puts the 
results of chapter 4 into perspective. Due to the case specific nature of the evidence cross-
country comparisons are only possible to a limited extent. Two questions in the survey asked 
steel managers to compare the previous national regime to the current IPPC regime and to 
name potential obstacles as well as helpful factors they came across in the permitting process 
and which had an impact on their business activity. As a general rule, there were little changes 
noted in those countries where IPPC has not much changed the permitting regime of the coun-
try (like Germany or the UK). For those companies it was asked during the interview to more 
broadly compare permitting in the past and today, or to report on changes that are not directly 
related to the IPPC directive. For countries having to restructure their permitting regime, 
changes due to IPPC are more palpable.  

7.3.1 Obstacles to IPPC implementation compared to previous regime 

Across all plants, lack of information of IPPC at the production site as well as lack of know-how 
and skills concerning the implementation of IPPC at the production site posed no major prob-
lems. Also, there were no major complaints about lack of public support or lack of resources to 
implement IPPC requirements, the only notable exception being the Polish company respond-
ing to the survey.  

                                            
65 However, this does no mean that the larger the plant the easier it would be to pass on the costs. Further 

information on the exact price elasticity of demand is needed for a clearer answer to this issue. 
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In chapter 4.3 it was mentioned that the increased length of the permitting process from appli-
cation to take-up of (changed) production can pose a potentially important burden for compa-
nies. In general, the results from the survey do not confirm this. Some interesting remarks 
were also obtained during interviews. In Germany no major complaints were raised about the 
length of permitting, but results are somewhat mixed anyway. Whereas two of the German 
managers interviewed describe the relationship with the authorities as cooperative and even 
emphasise some improvements resulting from better coordination within the C.A., a third envi-
ronmental manager mentioned that the relationship with authorities has suffered lately and has 
impeded progress in the permitting process (but mostly independently from changes intro-
duced by the IPPCD). On one hand, administrative structural reform in Germany was disrup-
tive resulting in a change of responsibilities among authorities (see chapter 4.1). On the other 
hand, some concerns were also raised about the relatively low flexibility and responsiveness of 
authorities regarding a major renewal of the installations operated at the site. The French envi-
ronmental manager interviewed emphasised that there is a need for a completely new permit 
(not a complementary permit) resulting from a capacity increase by 15% and that the permit-
ting process itself can take up to two years form the submission of the first request to the final 
permit. While early start-up of production is likely to be granted, the manager complained that 
the level of detail in the application has increased substantially compared to the past. In the UK 
and in Belgium the length of permitting and co-ordination among CA was not perceived as an 
obstacle. The Belgian manager even mentioned that communication has improved and that 
procedures have accelerated (see also chapter 4.3). However, one of the two UK managers 
indicated that the competent authority lacks some technical expertise. 

There were few signs that authorities do not take into account the time needed to introduce 
BAT. This confirms again that the introduction of BAT is usually not “forced” upon companies 
but aligned with the investment cycles and with the time necessary to experiment with new 
techniques. An exception to the generally positive assessment regarding the length of permit-
ting, the relationship with authorities and the flexibility of authorities is apparent in the answers 
of the Polish site that responded to the survey and is still in the application process for an IPPC 
permit. The reasons for this negative assessment remain unclear. Interviews with the Polish 
steel association suggest that companies have relatively little technical support at their dis-
posal. Representatives of the Environmental Ministry wondered why the steel companies hesi-
tate in putting in their application forms. Two Spanish sites considered a lack of co-
ordination/lack of guidance as well as a lack of understanding on the side of the authorities 
concerning the time needed to introduce BAT as an important obstacle to IPPC implementa-
tion. These two sites also claimed a fall in profits due to IPPC. 
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Compared to the permitting process itself, most of the survey respondents indicated that ob-
stacles result more frequently from reporting obligations and differences in enforcement re-
gimes (inspections, monitoring). Regarding reporting, two of the German sites as well as the 
Luxembourg sites did not note any major changes, while two other German sites considered 
the increased frequency and intensity of reporting as an obstacle. One of the environmental 
managers mentioned that it was somewhat burdensome to have parallel reporting schemes. 
The other German environmental manager estimated that the share of total working time spent 
for collecting information and writing reports has increased from 40% to 80% over the last ten 
years or so. Similar concerns were raised by the French and the Belgian environmental man-
agers as well as one of the UK managers (several reporting obligations at the same time, and 
different formats for different reports)66. The majority of the Spanish sites regarded the need for 
more frequent monitoring/inspections as well as more frequent reporting duties as an obstacle 
of medium importance.  

As to monitoring and inspections, the major concern of companies was not so much the in-
creased administrative burden due to the increased frequency of inspections,67 but differences 
within Europe or between Europe and non European countries. However, interestingly the 
comments made by environmental managers during interviews only partly confirm each other. 
For example, one of the German managers mentioned that, on average, French competitors 
benefit from a laxer enforcement of new environmental regulations (not only related to IPPC). 
According to the manager this was even acknowledged by a French colleague. A French envi-
ronmental manager mainly complained about different regulatory requirements between 
France and Italy. While they may look similar on paper there is a “feeling”, substantiated by 
casual discussions with colleagues in Italy, that the application of legal requirements is handed 
half-heartedly (especially in rural areas). At least, the required reporting to authorities is far 
less frequent and less reliable in Italy and also in Germany than in France. An example was 
cited where reporting in France is based on measurements once a day, whereas in the other 
countries measurements are done once a month. Another German manager, however, con-
sidered differences in environmental policies in Europe to be of minor importance. More impor-
tant are differences in enforcement regimes between Europe and outside Europe. Two of the 
German managers indicated that, particularly in Russia, environmental cost and stringency of 
enforcement is considerably lower than in Europe. One of the managers could confirm this 
from a personal experience. As a potential example, the environmental manager indicated that 
ELVs could be set in a way which leaves companies some room to lessen the stringency of 
regulations.  

                                            
66 Note that the REGINE scheme introduced in Belgium (see chapter 4.3) is currently still in a pilot base and imple-

mented on a voluntary basis with no legal obligation for companies to participate. In the future reporting is ex-
pected to be simplified also for a larger number of existing installations.    

67 Some managers (UK, Germany) also indicated during interviews that establishing trust with inspectors can pose 
difficulties. 
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7.3.2 Helpful factors to IPPC implementation compared to previous regime 

Regarding helpful factors to IPPC implementation it needs to be stressed that in some coun-
tries IPPC did not induce much change at all. Therefore several of the helpful factors need to 
be seen in relation to specific or local conditions. For example, some of the German and the 
Luxembourg plants stressed that the relationship with authorities has become more coopera-
tive. More strongly related to IPPC, the existence of the BREF was welcomed by companies, 
but with some managers especially in Germany putting less emphasis on this given the Ger-
man approach to implementation of the IPPCD via general binding rules. Almost across all 
plants it was also welcome that one-stop-shop permitting or a higher level of co-ordination has 
taken place. During interviews it was also mentioned that this depends on personal relation-
ships with competent authorities. In contrast to other countries phasing-in plans of authorities 
and the facilitation of permitting via voluntary agreements was highly welcome by the Spanish 
sites and the Italian site. This confirms the high importance of establishing trust between op-
erators and authorities in these countries (see also chapter 4.3 on pre-application contacts). 
 
7.3.3 Administrative costs 

Managers were asked to give the administrative costs for preparing and carrying through the 
permit application for the first time. Administrative costs may entail annual permit fee and/or a 
one time application fee. In addition, there may be costs related to staff time as well as consul-
tancy services. As shown in chapter 4.3 UK operators have to pay the highest administrative 
costs. Annual permit fees of the two UK steelmakers amount on average to 27,400 EUR and 
the one-time application fee to 47,300 EUR. In several countries annual permit fees are absent 
(Germany, Luxembourg, Belgium, Spain). They are lower in some other countries (France 
10,000 EUR and Poland 3000 EUR). The one time application fee is absent in Luxembourg 
and reaches only a low level in Spain, on average 1500 EUR. It is surprisingly high in the one 
Polish site included and compared to the overview shown in chapter 4.3 (31, 550 EUR). 
Among the German sites there is a substantial variation in the one-time application fees given. 
Whereas one of the interviewed managers indicated that the cost of a typical modified permit is 
about 8,000 to 10,000 EUR, one of the plants which was newly permitted spent 50,000 EUR 
and a third plant gave a figure of 100,000 EUR (reviewed, but substantially changed permit). 
The Belgian environmental manager which was interviewed indicated that the main cost of the 
permit lies in the environmental impact study which can range between 100,000 to 200,000 
EUR.  
 
The average cost for in-house staff time amounts to 40,000 EUR, but there is a substantial 
variation between plants with some plants giving figures as low as 5,000 EUR and others as 
high as 100,000 EUR. This variation can in part be explained by the fact that some environ-
mental managers only count staff costs for a small modified permit e.g. one of the environ-
mental managers interviewed in Germany, whereas others calculate more generally the staff 
efforts that go into continuous interaction between the company and the authorities. E.g. one of 
the German managers interviewed indicated that about six months staff time can be attributed 
to permitting. Expenses for consultancy services are on average higher than internal in-house 
staff costs, on average 73,000 EUR. Again there is a large variation from one site to the other. 
The level of costs depends strongly on whether consultants provide more basic analysis and 
measurement or undertake more specialised services (e.g. for the set up of a new dust extrac-
tion installation).  
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Overall, the level of administrative costs is quite unimportant relative to turnover. It can be con-
firmed, however, that differences between plants and between countries are striking (see also 
chapter 4). 
 

7.3.4  Differences in the use of a BREF when setting operating conditions 

As mentioned in chapter 4.3, the IPPCD allows for a certain degree of flexibility concerning the 
interpretation of BAT in individual permitting decisions. There may in particular be differences 
in the way CA consider technical characteristics, geographical location and local circum-
stances of the installation at stake. Overall, survey results provide little information about the 
way this flexibility may have been used by permitting authorities. However, during two inter-
views some limited insights were gained on the issue.  
In the first case, a guidance was available with an ELV between 0.1 and 0.5 ng/m3 for 
PCDD/F. (BAT-AELs in the BREFs are also between 0.1 and 0.5 ng/m3). In the permit of the 
plant in case an ELV of 0.3 was set. This value corresponded to the guarantee of the manufac-
turer supplying the abatement equipment. It was argued that lower values could potentially not 
be obtained for the scrap type used and would need further fine-tuning with the installed 
equipment. (Another example concerning the same ELV is presented by ENTEC (2006, Annex 
B 10, p. 12). Here the operator will undertake a study based on which an economically viable 
solution will be reassessed). 
In the second case, one of the environmental managers interviewed emphasised the impor-
tance of a proportionate approach and the need for a certain flexibility of Member States in the 
setting of ELVs. The manager acknowledged the fact that the plant has a small competitive 
advantage in environmental costs vis-a-vis neighbouring EU competitors given some more 
lenient ELVs. This was justified mainly by the fact that the plant is located in a less densely 
populated area. At the same time, the manager indicated that this flexibility shouldn’t be used 
by Member States to favour their industry on purpose vis-à-vis competitors abroad. 
 

7.4 Conclusions on the impact of different approaches to IPPC implementation on 
competitiveness in the electric steelmaking case study 

This case study has examined data of 25 electric steelworks located in the EU and interview 
material collected from various stakeholders. Various potential economic impacts following 
IPPC implementation were identified theoretically and addressed in the analysis as far as the 
available data allowed it. Conclusions can be drawn along the three lines of analysis used in 
the study. They should be read in conjunction with the sector review presented in chapter 5 (in 
particular the fact that environmental costs induced by regulation are only one among many 
factors influencing the competitiveness of the electric steel industry). Due to the small sample 
size the case study cannot be regarded as representative of the entire steelmaking industry. 
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(1) Conclusions from broader comparisons concerning the relationship of input and output 
measures and their potential influence on competitiveness impacts arising from IPPC 
implementation 

In this first stage of analysis it was investigated whether plant specific input and output 
factors like age of machinery, size of plant, growth etc. have any systematic impact on 
plant competitiveness and the economically efficient adoption of IPPC legislation at the 
plant level. Any potential competitiveness impact was measured as self-perceived 
change of profits. This way of measuring competitiveness was done in the absence of 
other “hard” variables in the sample. It was also tried to establish a link between the 
type of competition a plant was exposed to and the change in profits due to IPPC. 
Whilst in the electric steel sample there were some hints for a possible influence of 
plant specific factors, for the majority of variables no direct link between competitive-
ness and IPPC implementation could be discovered.  

The modern capital stock found in the sample seems to be a factor which facilitates the 
economically efficient adoption of BAT, whereas furnace size did not seem to be of 
relevance. Regarding market orientation the highest risk of a detrimental effect arising 
from IPPC regulation was present among some strong international exporters. This was 
most obvious for some sites located in Spain producing structural steel shapes. For 
some other companies competing on international markets it was more difficult to iden-
tify the impact of IPPC at the steel melting stage and to find out how costs are transmit-
ted in the downstream value chain. Concerning the type of competition the majority of 
those sample sites reporting a detrimental impact on their profit margins due to IPPC, 
were exclusively competing on price. 

For other output factors it proved to be impossible to identify any potential (causal) link-
age to competitiveness impacts arising from IPPC (e.g. some plants with increasing 
and some plants with decreasing plant growth and a self-perceived negative impact on 
profitability).  

 
(2) Conclusions on intermediate measures approximating the impact of IPPC implementa-

tion on competitiveness 

The fact that there were only spurious correlations when using general input and output 
measures to assess the impact on competitiveness made it indispensable to appreciate 
competitiveness impacts on a higher level of detail. Therefore two intermediate meas-
ures approximating the impact of IPPC implementation on competitiveness were ana-
lysed. One was the level of environmental stringency approximated by the reported 
ELVs before and after the introduction of the IPPC regime. The other measure was the 
extent of BAT specific costs.  
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 Variations in the stringency of regulation are perceived in the literature as a main 

source for causing competitive distortions which eventually may hamper plant competi-
tiveness. The case study examined the strictness of environmental regulation for dust 
and PCDD/F emissions. The highest number of cases with a sharp increase in the 
stringency of dust regulation was found in the Spanish sample plants. This move sug-
gests a dynamic adaptation to more stringent regulation and an attempt to a partially 
more level playing field. It should be stressed that several of the environmentally highly 
performing plants explicitly stated that their competitive position would improve (in the 
sense of a more level playing) if the stringency of regulation in previously more leniently 
regulated countries increases. The stringency in regulation of the PCDD/F emissions 
was found to be more lenient in sample sites in France, Italy, Spain and the UK than in 
Germany. The process of convergence does not seem to be as far advanced as in the 
case of dust.  

 Since a transition to an integrated permitting system is taking place in Spain, all ten 
sites were able to give very precise data on BAT specific compliance costs. For these 
plants a direct, but more transitory cost induced impact on their competitiveness could 
be expected. Still comparing results on a plant-by plant basis gives a mixed picture on 
the importance of IPPC compliance costs. For several of the plants it was not possible 
to disentangle the cost figures and attribute them to different drivers (IPPC, other na-
tional regulation, economic drivers). Therefore there is no point in giving an average 
figure of compliance costs. 

 Absolute values of the Spanish sample data for all environmental investment (not only 
IPPC) were related to plant size. It can be shown that smaller plants have - according 
to the available data – invested more per tonne of output than larger plants. This is par-
ticularly true for two small Spanish sites which reported a decrease of profits due to 
IPPC implementation. Concerning the three Spanish sites with IPPC related investment 
data no particular disadvantage for small or medium sized sites in comparison to large 
sites was recognised. 

 For sites located in countries with a pre-IPPC environmental regime which was already 
similar to the spirit of IPPC and where there was a history of environmental stringency, 
no or not much information on BAT specific compliance costs was or could be given.  
Not surprisingly, BAT specific compliance costs are either low or cannot clearly be at-
tributed to changes induced by the IPPCD.   
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(3) Conclusions from case specific material and interviews on the impact of IPPC imple-
mentation on competitiveness 

Interviews with plants revealed important further information on various factors which 
are important when analysing the impact of IPPC implementation on competitiveness. 
In the following the role of plant age, management style, quantification issues concern-
ing environmental costs and also the ability of electric steelworks to pass on environ-
mental costs are discussed. In addition, the analysis of institutional and country specific 
factors and its link to competitiveness which was already broadly discussed in chapter 
4 was taken up again and linked to the competitiveness debate. 

During interviews with both old and new plants it became clear that  the relationship be-
tween plant age and abatement costs is very important, even though this cannot be 
backed up by a detailed calculation due to lack of data. It was reported that a new site 
enjoys a certain competitive advantage in facing increasing environmental pressures. 
This would be because new environmental techniques or emerging techniques are 
likely to become BAT valid for the sector as a whole at the next BREF revision. These 
new techniques might therefore be used as benchmarks when other plant operators will 
have to apply for a new permit or when their permit will have to be reconsidered. 
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Another new plant was able to align its own environmental management scheme (EMS) 
with its permitting requirements by using the EMS to continuously improve environ-
mental performance. The environmental management system was also regarded as an 
instrument to reduce economic cost, create future economic benefits and to improve 
products.  

However, even new plants emphasise that investment in new and environmentally 
sound techniques may also go along with certain competitive risks vis-à-vis other EU 
countries and non EU competitors where environmental regulation is more lenient (e.g. 
temporarily higher investment costs, differences in implementation and enforcement of 
EU environmental regulations).  

Concerns about high environmental costs were especially stressed in older plants. The 
main reason for this was that synergies between own efforts to improve environmental 
performance (e.g. by means of environmental management systems) and permitting 
are not always apparent.  

Interviews also revealed general problems with the quantification of BAT investment 
costs. On a general level it was stated that plants do not define environmental costs in 
the same way or employ any standardised environmental accounting system. Although 
there have been attempts within the steel industry to harmonise environmental cost ac-
counting, only limited progress was made so far. Thus, even if data is available it is 
problematic to compare BAT compliance costs across plants. This results not only from 
differences in measurement approaches, but also from the fact that investment expen-
ditures are not accounted for at the level of individual BAT but usually lumped together 
across several items (see conclusions on level (2) above). Furthermore, the level of in-
vestments also depends highly on plant layout and specific technical characteristics of 
the existing equipment of a plant.  To achieve a similar environmental performance it 
may be much more expensive in some plants than in others to install similar environ-
mental techniques just because it is more difficult to integrate e.g. a certain water recy-
cling or a cooling system. 

During face-to-face interviews with plant managers it was also discussed whether 
steel companies are able to pass on the costs of environmental regulation to their cus-
tomers or to charge their suppliers for them. However, for a thorough analysis of the 
issue at stake much more detailed and not usually collected information would have 
been needed. Therefore we stick to the survey results on the type of competition pre-
sented above where it became clear that those plants exposed to international mar-
kets have greater difficulty in absorbing environmental costs. 

In the survey electric steel sites were asked to compare the previous national regime 
to the current IPPC regime and to rank potential obstacles as well as helpful factors 
they came across in the permitting process and which had an impact on their busi-
ness activity. As a general rule, there were little changes noted in those countries 
where IPPC has not much changed the permitting regime of the country (like Ger-
many or the UK). In the Spanish sample, a few plants complained about more fre-
quent monitoring etc. During interviews with sites situated in Belgium, Germany, 
France and the UK some aspects of the survey question could be deepened. 

Concerning the length of the permitting process from application to take-up of 
(changed) production no major complaints were raised. Only in one case where a 
plant asked for a capacity increase the entire permitting process could take up to two 
years. It was stressed that a co-operative relationship with authorities facilitates coor-
dination and progress in the permitting process. 
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There were few signs that, according to operators, authorities are not sufficiently flexi-
ble and do not take into account the time needed to introduce BAT. This confirms 
again that the introduction of BAT is usually not forced upon companies but aligned 
with the investment cycles and with the time necessary to experiment with new tech-
niques.  

Regarding a change in the frequency of reporting induced by IPPC, the answers re-
ceived in interviews were mixed.  Several sites complained about more reporting du-
ties and the related workload as well as about several reporting duties at the same 
time.  

As to inspections, the major concern of companies was not so much the increased 
administrative burden due to the increased frequency of inspections, but differences in 
enforcement in part within Europe and in particular between Europe and non Euro-
pean countries (e.g. Russia). Furthermore, an important issue which arose during in-
terviews was the variability in the type of emission monitoring.  
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8.  Analysis of survey and interview data for Domestic Glass Sample 

8.1   Introduction 
 
This case study addresses potential competitiveness impacts arising from differences in im-
plementation of the IPPC Directive for domestic glass producers within the EU and also in rela-
tion to their non-EU competitors. In the first section the relevant hypotheses and the measure-
ment of key variables are presented. Furthermore an overview of the sample data is given and 
it is described how representative the sample is in relation to the entire population of domestic 
glass producers (localisation of the sample). Also, the data is classified according to our ana-
lytical purposes. In the sections 8.2, 8.3 and 8.4 the analysis of the available data collected 
both in the survey and during interviews with domestic glass companies and their regulators is 
presented. The analysis is carried out for the three examined products, i.e. lead crystal, soda-
lime and borosilicate, individually. Overall conclusions are presented in section 8.5. 
 
 
8.1.1. Hypotheses  

Since the study follows the Hitchens study insofar as it is tried to identify factors which are 
relevant for IPPC implementation on the plant level we use some of the hypotheses of the 
Hitchens study and adapt it to our level of available data. The intention of this first set of hy-
potheses is to identify factors at the plant level which are helpful, neutral or hindering to im-
plementation of the IPPC regime, in particular with respect to stringent implementation of 
IPPC, i.e. adoption of many BATs and emission limit values coming close to the BAT associ-
ated emission limit values as suggested in the glass BREF. In addition, this current study fo-
cuses on specific implementation issues at the regulatory level imposed on installations which 
were not the included in the Hitchens study. Therefore, additional hypotheses concerning the 
interaction between regulatory authority and regulated plant on detailed implementation issues 
such as timing, administrative costs etc. are introduced. The main purpose of this second set 
of hypotheses is to get a deeper understanding of the implementation process at the interface 
between authorities and plants and to distil ways of implementation which contribute to a high 
level of environmental protection without or with the least possible detrimental impact on com-
petitiveness of enterprises.  
 
The starting point for our analysis is that both positive and negative impacts arising from IPPC 
implementation on competitiveness are to be expected. Thus, as pointed out in the Hitchens 
study, a priori one could expect that the adoption of Best Available Techniques (BAT) and 
stringent emission limit values could place firms at a competitive disadvantage and could be 
reflected in the loss of markets to imports from countries with less stringent environmental 
regulation. Simultaneously, high environmental standards could be a driver to push firms in the 
medium and longer term on to a higher growth path by forcing them to make product and 
process changes that yield higher competitiveness. The extent of these effects will largely de-
pend on factors internal to the firm as well as on the pace of implementation imposed on the 
firms by their respective permitting authorities. Therefore, as explained above, we differentiate 
between two sets of hypotheses, those related to internal firm factors and those related to im-
plementation specific elements arising from the specific regulatory framework to which compa-
nies are exposed (see boxes 4 and 5 below). The latter will also contain information on the 
stringency of pre-IPPC environmental legislation. 
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Box 4:   Hypotheses for identifying IPPC factors at the level of plants/firms 
 
(1) The stronger the competitive position of plants is in terms of input indicators like age of machinery 
and R&D efforts (the likely explanations for competitiveness), the easier it will be for a plant to integrate 
environmental regulation. 
 
(2) Plants with a strong competitive standing in terms of output indicators (the consequences of strong 
competitiveness) like growth of turnover, growth of employment, high profitability and high investment 
ratios, high physical productivity, high export quotas and high capacity utilisation are more likely to adapt 
to environmental regulation and its cost consequences more easily. 
 
(3) Plants and companies which are less exposed to price competition will be less vulnerable to the ad-
ditional cost of environmental regulation because they are in a better position to pass on environmental 
costs to their customers. 
 
(4) Plants where environmental pressure is just one or a less important pressure amongst other com-
petitive pressures, are more likely to integrate the costs of environmental legislation into their business 
activities. 
 
(5) The size of plants will have an impact on the relationship between regulation and competitiveness on 
the plant/firm level since the cost of compliance is likely to be a negative function of the size of 
plants/firms. I.e. smaller plants are more likely to suffer from a loss in competitiveness by stringent envi-
ronmental regulation than large plants. 
 
(6) There will be differences in the economic impact of implementation of individual BATs across plants. 
Those plants which are able to gain positive effects of BAT investment e.g. on process efficiency or 
product quality are likely to be less negatively affected by BAT in their core competitiveness aspects. 
 
Source: Hitchens et al. (2001), with adaptations by Ifo Institute. 
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Box 5: 

Hypotheses related to IPPC implementation specific factors arising 
from the regulatory framework of companies 

 
((11))  PPllaannttss  wwiitthh  aa  hhiissttoorryy  ooff  ssttrriinnggeenntt  eennvviirroonnmmeennttaall  rreegguullaattiioonn  aanndd  aa  pprree--IIPPPPCC  ppeerrmmiittttiinngg  ssyysstteemm  wwhhiicchh  iiss  
ssiimmiillaarr  ttoo  tthhee  IIPPPPCC  rreeggiimmee  wwiillll  ffiinndd  iitt  eeaassiieerr  ttoo  aaddaapptt  ttoo  tthhee  IIPPPPCC  rreeggiimmee..    
  
((22))  IImmpplleemmeennttaattiioonn  ooff  tthhee  IIPPPPCC  DDiirreeccttiivvee  iiss  uunnddeerrttaakkeenn  iinn  tthhee  ssuurrvveeyy  ssaammppllee  tthhrroouugghh  ggeenneerraall  bbiinnddiinngg  
rruulleess  aanndd  ccaassee--bbyy--ccaassee  aapppprrooaacchheess..  IItt  iiss  hhyyppootthheessiisseedd  tthhaatt  ppllaannttss  wwhhiicchh  aarree  ssuubbjjeecctt  ttoo  aa  ssttrroonngg  iinnccrreeaassee  
iinn  tthhee  ssttrriinnggeennccyy  ooff  tthhee  eemmiissssiioonn  lliimmiitt  vvaalluueess  iinn  tthheeiirr  IIPPPPCC  ppeerrmmiittss  ccoommppaarreedd  ttoo  tthheeiirr  pprreevviioouuss  ppeerrmmiittss  
aarree  lliikkeellyy  ttoo  ssuuffffeerr  ffrroomm  aa  lloossss  iinn  ccoommppeettiittiivveenneessss  dduuee  ttoo  aa  ppoossssiibbllyy  sshhaarrpp  iinnccrreeaassee  iinn  ccoommpplliiaannccee  ccoossttss  
iirrrreessppeeccttiivvee  ooff  tthhee  ttyyppee  ooff  iimmpplleemmeennttaattiioonn  aapppprrooaacchh..  
  
((33))  PPllaannttss  wwhhiicchh  eennccoouunntteerreedd  oonnee  oorr  sseevveerraall  hheellppffuull  ffaaccttoorrss  dduurriinngg  tthhee  IIPPPPCC  iimmpplleemmeennttaattiioonn  pprroocceessss  aarree  
lleessss  lliikkeellyy  ttoo  ssuuffffeerr  ffrroomm  aa  nneeggaattiivvee  iimmppaacctt  oonn  ccoommppeettiittiivveenneessss  aarriissiinngg  ffrroomm  IIPPPPCC..  
  
((44))  PPllaannttss  wwhhiicchh  aarree  ccoonnffrroonntteedd  wwiitthh  aa  sseerriieess  ooff  oobbssttaacclleess  tthhrroouugghhoouutt  tthhee  IIPPPPCC  iimmpplleemmeennttaattiioonn  pprroocceessss  
aarree  lliikkeellyy  ttoo  eennccoouunntteerr  ccoommppeettiittiivveenneessss  iimmppaaccttss  wwhhiicchh  aarree  ssttrroonnggeerr  tthhaann  iinn  ppllaannttss  wwhheerree  tthheerree  aarree  lleessss  
oobbssttaacclleess..    
  
((55))  IIPPPPCC  ccaann  rraaiissee  tthhee  aaddmmiinniissttrraattiivvee  ccoossttss  ooff  ppeerrmmiittttiinngg  iinn  ssoommee  ccaasseess..  WWhheerree  tthhiiss  ccoosstt  iiss  ssiiggnniiffiiccaanntt  aass  
aa  %%  ooff  ttuurrnnoovveerr,,  iitt  mmaayy  hhaavvee  tthhee  ppootteennttiiaall  ffoorr  ddeettrriimmeennttaall  iimmppaaccttss  oonn  ccoommppeettiittiivveenneessss.. 
Source: Ifo Institute, 2006. 
 
8.1.2 Research method 

The research method applied here is a matched plant analysis where the detailed micro-level 
data gained from the survey and interviews allows for a systematic comparison of supply-side 
features of the firm after controlling for size and product type and links them to indicators of 
environmental regulation (e.g. BAT investment costs). While the approach does not use a for-
mal production function approach to study the question at hand, it yields important insights for 
both policy makers and company managers on how environmental regulation impacts on com-
pany competitiveness. The approach has been in the past used to trace linkages e.g. between 
product innovation and competitiveness and there are also several studies which explored the 
linkages between environmental regulation and competitiveness (see e.g. Hitchens et al., 1990 
and 1993, Mason et al.1994; Hitchens et al. 1998, 2000, 2001). 
Various competitiveness indicators to test the IPPC factors at plant level and the related hy-
potheses in Box 1 above are measured through key variables shown below. It was then exam-
ined to which extent the key competitiveness variables themselves impact on the take-up of 
environmental regulation or in turn are changed by implementation of the IPPC Directive. This 
approach takes up the central consideration of Hitchens et al. (2001) that the relationship be-
tween BAT (or here rather the approach to implementation of BAT) and competitiveness is 
likely to be two way: the fact that the firm is competitive may lead to the early adoption of envi-
ronmental initiatives while at the same time environmental initiatives are expected to have 
consequences for the competitiveness of firms. Therefore we expect both positive and nega-
tive competitiveness effects of IPPC implementation at company/site level (see introduction to 
this study).  Furthermore, the measurement of variables depicting implementation specific fac-
tors related to the hypotheses shown in Box 4 above is carried out in order to gain further in-
sights into the process of IPPC implementation itself and its potential impacts on company 
competitiveness. 

8.1.3 Measurement of key variables 

The key variables which are important for the answering of the above stated hypotheses were 
measured in the survey questionnaire of domestic glass producers in the following way: 
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Measurement of IPPC factors at plant level:  
 
• Size of firms was measured by employment and by total nominal melting capacity in tonnes 

of glass per day; 
 
• Age of glass furnaces was measured in terms of the year of start up and also in terms of the 

date of the last rebuild of a furnace; since a rebuild of a furnace is equal to a complete 
modernisation the relevant age factor used in the study is the date of the last rebuild; 

 
• R&D efforts were measured as a percentage of turnover both in 2000 and 2005; then a 

growth rate was calculated; 
 
• Turnover, employment and production volumes were asked for the years 2000 and 2005 

and respective growth rates were calculated; 
 
• Profitability was measured as so-called EBIT ratio (earnings before interest and taxation 

relative to turnover) as average during the last three years; 
 
• The level of investment was measured as ratio of investment over depreciation costs as an 

average of the last five years; 
 
• Export quotas were calculated both for the EU and international level for the years 2000 and 

2005; respective growth rates were calculated; 
 

• The rate of capacity utilisation was measured as ratio of actual and nominal melting capac-
ity for the years 2000 and 2005; respective changes were calculated; 

 
• Managers were asked to give a ranking of both competitive advantages/disadvantages of 

their own plants and of all competitive pressures including environmental pressures in rela-
tion to EU and non-EU competitors on the domestic glass market; 

 
• Specific additional compliance costs in order to obtain and operate according to an IPPC 

permit were asked directly in absolute value for investment and operating costs, also as % 
of total investment and in the annex of the questionnaire information on investment and 
running costs of all individual BATs implemented  in the plants irrespective of their IPPC 
status was collected. 

 
Measurement of variables rreellaatteedd  ttoo  IIPPPPCC  iimmpplleemmeennttaattiioonn  ssppeecciiffiicc  ffaaccttoorrss  aarriissiinngg  ffrroomm  tthhee  
rreegguullaattoorryy  ffrraammeewwoorrkk  ooff  ccoommppaanniieess 

 
• The stringency of the pre-IPPC permitting system relative to the IPPC regime was meas-

ured by a comparison of pre-IPPC emission limit values for dust and NOx emissions; there 
was also a question in relation to general changes necessary with regard to the new IPPC 
regime; moreover, it was measured which BATs were necessary to comply with the permits 
issued under the IPPC Directive; 
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• Timing or phasing-in issues were measured by means of ranking of helpful factors and ob-

stacles with respect to IPPC implementation; 
 
• Monitoring and reporting issues were also distilled by means of ranking of helpful factors 

and obstacles with respect to IPPC implementation; 
 
• Administrative costs were measured as annual permit fee, one-time application fee, staff 

time in-house, consultancy and other costs. 
 
• Account was also taken of the type of implementation approach used, e.g. general binding 

rules or case-by-case approaches. 
 
 
8.1.4  Overview of sample and representativeness 

Sample size 
 
In co-operation with CPIV an original list of 57 domestic glass producers was established. Two 
additional installations were identified during the survey process so that a total of 59 question-
naires were distributed. All 59 installations received a survey questionnaire via email in early 
May 2005.  
 
However, during the process of the survey, it turned out that several of the installations did not 
produce domestic glass or were too small so they were not subject to IPPC. Moreover, CPIV 
helped with additional addresses of several non-EU installations. Eventually, there was a tar-
geted sample of 47 installations supposed to be covered by the IPPC Directive (or similar leg-
islation, in case of those outside the EU) and which received the survey questionnaire. 6 of the 
47 installations were located outside the EU. Altogether, there were responses of 17 installa-
tions, accounting for a response rate of 36%.  From the 17 questionnaires 15 were returned 
electronically, one by regular mail and one questionnaire was filled in during a visit (see table 
32).  

Table 32: 
Overview of sites included in survey for domestic glass production 

and number of responses 
 
Survey item EU Non-EU Total 
Received names and addresses of 
CPIV 

 
51 

 
6 

 
57 

Additional names and addresses found 
during survey 

 
1 

 
1 

 
2 

Submitted questionnaires to total of  52 7 59 
Experienced irrelevant (not glass, too 
small) 

 
11 

 
1 

 
12 

No. of relevant sites (i.e. targeted sam-
ple) 

41 6 47 

Received completed questionnaires 
(i.e. actual sample size) 

15 2 17 

 
Location of sample plants 
 
Two of the 17 questionnaires came from Non-EU countries, the other 15 questionnaires came 
from 12 different Member States. This implies that in most cases only one observation per 
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country is made. For reasons of confidentiality no further details about the location of plants 
can be given throughout the analysis. 
 
Representativeness of company selection and size distribution of sample plants 

 
Company selection 
 
Although this survey deals with a small finite population and it would ideally be required to 
work with higher sample sizes, the actual sample size is considered sufficient to produce con-
fident results. Among the respondents were eight crystal glass installations from eight different 
companies. This accounts for approximately half of all targeted crystal companies. With re-
spect to soda-lime glass there were seven answers from five companies. In the targeted sam-
ple there was a total of eight different soda-lime companies. This means we have again caught 
about half of the targeted sample. Furthermore there were two brosilicate installations from 
one company which answered the survey. In the targeted sample there was one more com-
pany producing borosilicate glass. Thus, overall the survey could shed light on about 50% of 
companies operating in the three different market segments.  

Size distribution 
 
With respect to nominal melting capacity per day the sample largely consisted of small and 
medium sized producers. There was only one large producer (see table 33 for an overview of 
the size distribution). Within the crystal glass sample a dominance of small plants was found 
which corresponds to the total population of crystal glass producers. The soda-lime sample is 
characterised by medium sized producers.  No small soda-lime producer participated in the 
survey. From the two borosilicate producers in the sample one was of small size and the other 
was medium sized.  
 
Overall, also in terms of the size distribution, we assume the sample to be representative of 
the domestic glass industry in the EU. 
 
Table 33: 

Size distribution of sample plants with respect to nominal melting  
capacity per day (in brackets the size distribution of the total number of domestic glass 

producers is shown) 
 

Nominal melting 
capacity in ton-
nes per day* 

Crystal glass Soda-lime 
glass 

Borosilicate 
glass 

Total 

Small: 20 -100 6 (17) 0 (20) 1 (3) 6   (40) 
Medium: > 100 - 
500 

2 (3) 6 (14) 1 (1) 10 (18) 

Large: > 500 0 (0) 1 (1) 0 (0) 1 (1) 
Total number of 
plants 

 
8 (20) 

 
7 (35) 

 
2 (4) 

 
17 (59) 

* An indication of the classification of plant size as well as an estimation of the size distribution of all 59 producers was obtained from CPIV. 
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Products sampled 
 
From the seventeen domestic glass producers constituting our sample eight mainly produce 
crystal glass, seven produce soda-lime glass and two are borosilicate producers. However, 
some installations also had various production lines installed. Within crystal glass there was 
one plant exclusively producing crystal glass and three plants only produced lead crystal. In 
addition there were four plants with a mixed production of crystal and lead crystal. Most of 
them produced more lead crystal products than crystal glass products. Five of the soda-lime 
producers focussed on soda-lime production only. Two of the soda-lime producers also pro-
duced other glass products, but the share of soda-lime production was in both cases the larg-
est share of the total production and of turnover.  For reasons of simplicity these two sites were 
treated as if they produced soda-lime glass only. The two borosilicate plants answering the 
survey exclusively produced borosilicate. Table 34 gives an overview of all products produced 
in the sample.  
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Table 34: 

Number of products sampled in the domestic glass manufacturing sample 
 

Product type measured  
as % of total production 

No. of plants producing  
the product type in the sample 

  
Crystal glass 

100% crystal 1 
100% lead crystal 3 
Mixed crystal and lead crystal with the larger 
part being crystal 

1 

Mixed crystal and lead crystal with the larger 
part being lead crystal 

 
3 

Total 8 
  

Soda-lime glass 
100% soda-lime 5 
Mixed with other glass types with the largest 
part being soda-lime 

2 

Total 7 
  

Borosilicate 
100% borosilicate 2 
Total 2 

 
Extent of IPPC permitting in the sample 
 
Altogether 10 of the 17 plants responding to the survey had already an IPPC permit in place 
(see table 35 below). This is about 58% of the sample and comes close to the level of permit-
ting in the entire glass industry where - in the Member States with available data - about 60% 
of plants already have an IPPC permit. The highest number of IPPC permits was found in the 
crystal glass sample where one plant already in 2000 obtained its reviewed permit. The other 
permits were from the year 2003, twice from 2004, and one time each from 2005 and 2006. 
Three of the soda lime producers held an IPPC permit, one of them already since 1999. The 
other two were from 2005 and 2006 respectively. Within the borosilicate sample, one plant 
held a new permit from 2006, the other plant planned to apply in the near future.  
 
From the other plants not yet having an IPPC permit, four had already applied and three others 
reported to apply in the near future. 
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Table 35:   Extent of IPPC permitting in the sample 
 
State of IPPC permitting Crystal glass Soda-lime 

glass 
Borosilicate 
glass 

Total 

IPPC permits in place, of 
which 

- new 
- reviewed 

6 
 

1 
5 

3 
 
2 
1 

1 
 

1 
0 

10 
 

4 
6 

Application being proc-
essed by the authorities 

 
 

2 

 
 
2 

 
 

0 

 
 

4 
Will apply in the near fu-
ture 

 
0 

 
2 

 
1 

 
3 

Total number of plants 8 7 2 17 
 
Similarity of pre-IPPC regulatory schemes to IPPC regime in the domestic glass sam-
ple 
 
The sample can also be described according to its degree of similarity of pre-IPPC regulatory 
schemes to IPPC regime. Table 1.5 gives an overview of the diversity of the sample. First of 
all, the sample can be divided according to the question whether a plant already was regulated 
by an integrated permitting approach or not. Three quarters of the crystal glass producers in 
the sample had already been subject to an integrated approach, but only two of seven soda-
lime producers were familiar with such a regulatory approach. Concerning borosilicate both 
plants were already acquainted with an integrated approach. 
 
Furthermore, a very important indicator of the similarity between pre-IPPC and IPPC permitting 
schemes is the stringency of emission limit values (ELVs) prior to the IPPC permit. Then, as a 
measure of the pace of implementation, a comparison can be drawn between the previous 
emission limit values and the current or expected IPPC emission limit values which may be 
based on BAT associated emission levels. 
 
Therefore in analysing the emission limit values in the sample – be it from IPPC or other per-
mits - attention has been paid to looking at the ELVs applied and the corresponding BAT asso-
ciated emission levels given in the glass BREF. Differences between the figures are noted, 
along with the factors behind this where known (e.g. the technical characteristics of installa-
tions, their geographic location and local environmental conditions). However, it is not the at-
tention of the study to automatically assume that IPPC can only be correctly implemented 
when ELVs are either identical or very close to BAT associated emission levels. Since the 
BREF serves as a central, EU-wide reference point for permitting, it is important to examine 
how the definition of BAT as laid down in the BREF as well as the BAT associated emission 
levels have been taken into account across Member States. In particular with respect to com-
petitiveness impacts differences between ELVs and BAT associated emission levels are of 
interest. 

 
As is illustrated in table 36 below four of the crystal glass producers were stringently regulated 
before they applied for an IPPC permit in which these stringent emission limit values were just 
transferred. Throughout the domestic glass study we mainly refer to emissions of dust and NOx 
because for these emissions the data quality was best. We are well aware that domestic glass 
production is also subject to further regulation of different emissions which we could not cover 
in this study. 
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Four other plants had been regulated in a more lenient way before they got an IPPC permit or 
applied for it. Two of these crystal glass producers, however, were in the later IPPC permit 
quite stringently regulated, i.e. there was a jump from lenient ELVs to the level of BAT associ-
ated emission levels both for dust and NOx emissions. One other maintained more lenient val-
ues for its IPPC permit, while the fourth plant did not have any emission limit values at all prior 
to its IPPC application. The plant was in the past evaluated by the regulators according to its 
actual emissions which were relatively high both for dust and NOx. The plant did not yet know 
anything about future emission limit values.  
 
With respect to soda-lime three plants were already stringently regulated before they got or 
applied for an IPPC permit. Two plants each were subject to relatively lax regulation in com-
parison to the BAT associated emission levels suggested in the BREF. While two plants kept 
or expected to keep this lenient levels, two others expected emission limit values coming close 
to the BAT associated emission levels. 
 
In borosilicate glassmaking one plant was subject to stringent emission limit values before its 
stringent IPPC permit, the other plant was less stringently regulated before its IPPC application 
and did not give any information about future regulatory levels. 
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Table 36: 

Similarity of pre-IPPC regulatory schemes to IPPC regime  
in the domestic glass sample 

 
Similarity of pre-IPPC 
regulatory scheme to 
IPPC regime measured by 
… 

Crystal glass Soda-lime 
glass 

Borosilicate 
glass 

Total 

Integrated pre-IPPC ap-
proach 

 
6 

 
2 

 
2 

 
10 

Non-integrated pre-IPPC 
approach 

 
2 

 
5 

 
0 

 
7 

Of which: 
Stringent pre-IPPC ELVs*, 
already similar to ELVs of 
(future) IPPC permit and 
allows performance equal or 
close to BAT associated 
emission levels  for domes-
tic glass 

 
 
 
 
4 

 
 
 
 

3  
 

 
 
 
 

1 

 
 
 
 

8 

Pre-IPPC ELVs more leni-
ent than ELVs of (future) 
IPPC permit; ELVs in (fu-
ture) IPPC permit itself more 
lenient than BAT associated 
emission levels for domestic 
glass 

 
 
 
 
 
1 

 
 
 
 
 

1 

 
 
 

 
 

1 

 
 
 
 
 

3 

Pre-IPPC system did not 
use ELVs, but an evaluation 
according to actual emis-
sions of which the level is 
more lenient than BAT as-
sociated emission levels for 
domestic glass 

 
 
 
 
1 

 
 
 
 

0 

 
 
 
 

0 

 
 
 
 

1 

Pre-IPPC ELVs more leni-
ent than ELVs of (future) 
IPPC permit; but ELVs in 
(future) IPPC permit itself 
equal or close to BAT asso-
ciated emission levels for 
domestic glass 

 
 
 
 
 
2 

 
 
 
 
 

3 

 
 
 
 
 

0 
 

 
 
 
 
 

5 

Total number of plants 8 7 2 17 
* ELVs refer to dust and NOx emissions as asked in the survey questionnaire. 
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8.1.5 Sample classification for analytical purposes 
 
The analysis will be carried out according to the main product types found in the survey, i.e. 
crystal glass, soda-lime glass and borosilicate glass.  The reason for choosing this approach is 
that these products serve different markets and should be carefully distinguished (see the 
background information on the domestic glass sector provided in this study). Therefore we 
differentiate between three sub-samples of lead crystal, soda-lime and borosilicate glass.  
 
If a sample site produced several types of products, it was classified according to its main 
product both in terms of tonnage and value.  
 
Within each sub-sample the plants were classified in so-called A and B plants. A plants stated 
that they did not encounter a competitiveness problem arising from IPPC implementation. The 
hardest measure for a competitiveness problem was a decrease in profit following IPPC im-
plementation. The B plants reported negative impacts touching on their core competitiveness, 
be it through a decrease in profits or productivity.  
 
In addition to this self-estimation of competitiveness impacts attributed to implementation of the 
IPPC Directive by the respondents there were additional consistency cross-checks in order to 
avoid distortions in the answers. Such distortions could arise, e.g. if a B plant being in worse 
financial situation tried to attribute all its problems to IPPC, but in fact the deterioration was 
caused by either a broader set of environmental legislations or market specific slowdown and 
the respondent was not aware of these. Therefore consistency checks involved the actual 
amount of BAT specific compliance costs incl. planned and already carried out BAT investment 
costs in the light of upcoming or current emission limit values in the future or current IPPC 
permits. In this way it could be confirmed that the self-estimation of installations was plausible.  
 
A more precise classification of the A and B producers according to size, extent of IPPC per-
mitting and similarity between pre-IPPC and IPPC regulatory scheme is shown in table 37 be-
low. 
 
The analysis is then guided by the two sets of hypotheses shown above in section 8.1. 
Thereby, two main research questions are answered: 
 
1) Are there plant specific factors which make A plants less vulnerable to competitiveness   

problems arising from IPPC implementation? 
2) Are there characteristics in the implementation process itself which facilitate implementa-

tion of the IPPC Directive for A plants more than it is the case for B plants? 
 
In the following chapters the analysis for the three product groups is presented. 



216  
 
 
 
 
 
Table 37: 
Overview of domestic glass sample according to competitiveness impact, size, extent of 

IPPC permitting and similarity between pre-IPPC and IPPC regulatory scheme 
 

Descriptive Item Crystal glass Soda-lime glass Borosilicate glass 
No. of A No. of B No. of A No. of B No. of A No. of B Competitiveness 

impact 5 3 2 5 1 1
No. of  A and B producers are of … 
Small size 4 2 0 0 0 1
Medium size 1 1 2 4 1 0
Large size 0 0 0 1 0 0
No. of A and B producers with … 
IPPC permit 5 1 1 2 0 1
Application 0 2 1 1 0 0
No application yet 0 0 0 2 1 0
Similarity of pre-IPPC regime to IPPC regime 
High* 4 0 0 1 1 1
Medium** 1 2 0 2 0 0
Low*** 0 1 2 2 0 0
Notes:  
* A high similarity of pre-IPPC to the IPPC regime is given, when both an integrated permitting system 
was in place prior to IPPC and when emission limit values in the previous permits were close to BAT 
associated emission levels. 
** A medium similarity of pre-IPPC to the IPPC regime is given, when an integrated permitting system 
was in place prior to IPPC and when emission limit values in the previous permits were more lenient to 
BAT associated emission levels. 
***A low similarity of pre-IPPC to the IPPC regime is given, when there was a fragmented permitting 
system in place prior to IPPC and when emission limit values in the previous permits were more lenient 
than BAT associated emission levels. 
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8.2   Results for crystal glass sample 
 
This chapter presents the analysis of the reasons found in the survey and during interviews 
with headquarters and regulators why some of the crystal glass producers do not consider be-
ing hit by IPPC implementation in their competitiveness, whilst others are. The chapter starts 
with a classification of the crystal glass sample in A and B producers and gives a short over-
view of the results presented later on. The analysis itself largely follows the structure of the 
survey questionnaire. First of all, plant specific factors like technical and economic factors as 
well as cost of IPPC implementation are analysed with respect to their relation with IPPC im-
plementation, then factors related to the implementation process itself are examined. 
 
 
8.2.1  Composition of sample and brief overview of results 
 
There were eight crystal glass producers in the sample. Five of them stated in the survey that 
they did not experience any competitiveness problem due to IPPC implementation and did not 
face any change in their profit margins. We call them A plants. All these companies had al-
ready an IPPC permit in place with the longest in place since the year 2000 and the newest 
being issued in 2006. All of these five companies were subject to emission limit values of 
which the stringency was equal or coming close to the BAT associated emission limit values 
suggested in the BREF. Four of the five A plants were of small size and one of medium size. 
 
However, one of the A producers was unusual from the rest of the sample since it produced 
jewellery and experienced a very high growth rate of both employment and turnover. This plant 
was taken out of the analysis in order not to distort the results for the remaining sample sites 
producing mainly drinking glasses and other tableware goods where the market has been de-
clining since the late 1990ies. 
 
Three other crystal glass producers, called B plants, complained about decrease in profit and 
cost pressure related to IPPC implementation. Two of these plants had applied for a permit 
and did not yet have any information on the future level of environmental stringency, in the 
third plant the permit was already issued with strict emission limit values. Two of the three B 
plants were small and one was of medium size (see table 38).  
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Table 38:  

Composition of the crystal glass sample according to competitiveness impacts 
 

Descriptive sample 
item 

A plants expecting no detrimental 
impact from IPPC implementation 

B plants expecting a detrimental im-
pact from IPPC implementation 

Total number and 
plant size 

5 of which 4 are small and 1is me-
dium sized 

3 of which 2 are small and 1 is medium 
sized 

IPPC permit, with 
stringent emission 
limit values for 
dust and NOx 
emissions 

 
 
 
 
 

5 (but only 4 taken into account in the 
analysis) 

 
 
 
 
 
1 

Application for 
IPPC permit, no 
info on ELVs 
available yet 

 
 
 

0 

 
 
 
2 

 
 
Overview of results for the crystal glass sample 
 
Concerning plant specific factors it is shown that furnace size does not matter for a favourable 
implementation of IPPC. Furnace age was very low across the entire sample which could be a 
evaluated as a favourable factor for IPPC implementation. Furthermore, all types of furnaces 
were found among the five companies experiencing no economic problem. However, exports, 
expenditures for research and development activities, the rate of capacity utilisation, the level 
profit margins and productivity were higher than in the three companies with a less favourable 
estimation of IPPC implementation. In their general understanding of environmental policy A 
plants seem to be more proactive than B plants and also try to integrate environmental issues 
into their general business activities. Therefore, it is not surprising that A plants faced signifi-
cantly less obstacles in the IPPC implementation process than B plants. Only three A plants 
moderately complained about more frequent monitoring and reporting, whereas all B plants 
faced more severe obstacles like substantial investment or lack of understanding of time 
needed on the side of the authorities. Also, the A plants are able to charge quality premiums to 
a greater extent than the B plants where price competition makes the plants more vulnerable 
to an increase of production costs e.g. through environmental protection expenditures. A plants 
seem to have a longer history of strict environmental regulation and have invested in BAT early 
onwards so that environmental cost is not an issue anymore for them at the time being. Less A 
than B plants thought that both in relation to EU and non-EU competitors environmental costs 
were a serious competitive disadvantage.  
 
8.2.2  Analysis of plant specific factors influencing the relationship between competitiveness 

and IPPC implementation 

In this section technical and economic factors influencing the relationship between competi-
tiveness and IPPC implementation are analysed. 
 
8.2.2.1  Technical data of crystal glass sample 

As table 39 below shows average melting capacity in the A plants is smaller than in the B 
plants and even smaller than in the total sample of all seven crystal glass producers consid-
ered for the analysis. On the level of individual data, there were two A plants with very small 
furnaces (< 10 tonnes per day) and one B plant with small furnaces. Moreover, in both A and B 
plants there are plants with furnaces having a melting capacity of more than 20 tonnes per day 
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up to 60 tonnes per day. Thus, it seems that differences in furnace size do not matter for eco-
nomically favourable implementation of IPPC. 
 
All but sites had several furnaces installed, usually between two and three. In terms of original 
furnace age there was not much of a difference across the sample. All furnaces were rebuilt 
after their start up and the number of years after the last rebuild was on average age 2.1 years 
for the A plants and in B plants it was 4 years. One of the B plants had a furnace which had not 
been rebuilt since 1998 which increases the average. All other B furnaces were between one 
and six years old. According to CPIV the lifespan of a furnace in crystal glass making is usually 
between three and five years with an average of three years. Thus the sample of the A pro-
ducers is of average age, while in the sample of the B producers furnace age is a little bit be-
low the average. Modern and up-to-date furnaces are considered to be a factor for economi-
cally favourable implementation of IPPC. This is especially the case because plants stated 
during interviews that environmental investment can usually only be built in when a furnace is 
completely stopped. Frequently, environmental investment is undertaken when a site in-
creases its capacity. 
 
Different types of furnace technologies were in place both across the sample and often within 
one plant. All of the A plants had either electric melting or oxy-fuel firing in place while in the B 
plants two of the three plants used electric melting. Electric melting and oxy-fuel firing are ac-
cording to the BREF for the glass industry to be BAT for domestic glass making. 
 
Table 39:  Crystal glass producers: comparison of technical data 
 
Technical data Average A, n=4 Average B, n=3 Average all crystal, 

n=7 
Average furnace size in 
tonnes per day 
(=nominal melting ca-
pacity) 

19.8 30.6 23.8 

Average furnace age, 
years after last rebuild 

2.1 4.0 3.2 

 
8.2.2.2 Basic economic data of crystal glass sample 

In table 40 we show basic economic data of the crystal glass producers.  
 
Although it is known that the market for crystal glass is in decline, it is conspicuous that A 
plants have on average been able to achieve a slightly positive growth of production volume 
and turnover during the years 2000-2005. These indicators were clearly negative in the B 
plants being a sign that absorption of any additional costs would proof more difficult for the B 
plants. However, both A and B plants suffer from significant employment losses. Furthermore, 
the so-called EBIT ratio (indicating earnings before interest and tax relative to turnover) was 
positive in the A plants whereas it was negative in the B plants. Also, the ratio of investment 
over depreciation during the last five years showed an advantage for the A plants towards the 
B plants. Obviously, the A sites had invested more than the B plants. This is a sign of overall 
better economic standing in the A plants. Data on productivity is fairly limited in the sample. 
Therefore we cannot show any figures. Where it is available, however, the level of physical 
productivity, i.e. tonnes per employee, is higher in the A plants than in the B plants. 
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Table 40:  Sample of crystal glass producers: comparison of economic data  
Economic data Average A, n=4 Average B, n=3 Average all crystal 

producers of the sam-
ple, n=7 

Employment growth, 
2000-2005, in % 

-22.2 - 17.9 - 6.9 

Growth of production 
volume, 2000-2005, in %

2.0 - 11.3 - 3.0 

Turnover growth, 2000-
2005, in % 

3.6 - 24.6 - 11.9 

EBIT, average 2002-
2005, in % of turnover 

Positive Negative Slightly positive 

Ratio investment over 
depreciation, average 
2000-2005 

> 1 < 1 > 1 

EU export quota, in 2005 36.0 34.0 33.4 
International export 
quota, in 2005 

37.8 40.6 37.8 

R&D expenditures as % 
of turnover in 2005 

5.25 0.4 3.9 

Growth rate of R&D 
expenditures, 200 -2005 

28.3 63.3 42.5 

Rate of capacity utilisa-
tion in 2005 

85.8 69.0 78.6 

Growth rate of capacity 
utilisation 2000 – 2005, 
in % 

 
 

10.5 

 
 

7.0 

 
 

3.2 
 
Both A and B plants achieved high export quotas not only on an EU level, but also internation-
ally. This reflects the fact that goods made of crystal glass are to a great extent internationally 
traded. However, significant differences with regard to research and development expenditures 
and capacity utilisation are found in the sample. A plants have on average spent 5.2% of their 
turnover in 2005 on research and development activities, whereas B plants spent only 0.4%. 
Also, the rate of capacity utilisation in A plants was with 85.8% much higher than in the B 
plants where it was only 69%. The growth rate of capacity utilisation between the years 2000 
and 2005 was with 10.5% higher in the A plants than in the B plants where it was 7%. The high 
growth rate of research and development expenditures in the B plants is coming particularly 
from one company which after closure of an installation has developed a new strategy towards 
R&D in the remaining sites. In the A plants the growth rate of R&D is lower, but it seems to be 
steadier over time. 
 
8.2.2.3 Type of competition in the crystal glass sample 

In the survey questionnaire plants were also asked to characterise the type of competition they 
faced in their markets. The following list of answers was provided to them: 
 
• Price is the single most important competitive parameter for our entire production pro-

gramme 
• Price is the single most important competitive parameter, but only for certain product seg-

ments (specify which segments) 
• We are able to charge certain quality premiums to our customers 
• We have a relatively strong bargaining position vis-à-vis our suppliers and buyers 
• We operate in high-quality segments of our industry and rely on continuing innovation and 

improvement/renewal of our capital base (human/technical) 
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• Our competitive strengths result primarily from being flexible and from offering a large vari-
ety of products tailored to the needs of our customers 

• Other, which? 
 
Plants were also asked to rank the importance of the individual factors from 1 = absolutely true 
to 5 not true at all). 
 
Four of the A plants clearly indicated that it was of greatest importance for them to be high 
quality producers and able to charge certain quality premiums to their customers. Two of the A 
plants reported their flexibility and their ability to offer a large variety of goods tailored to the 
needs of their customers as most important competitive strength. Moreover, in one case a site 
reported its operation in high-quality segments and its reliance on continuing innovation and 
improvement of its capital base as a very strong sign of the type of competition faced by the 
plant. A strong bargaining position towards suppliers and buyers was twice reported to be of 
high importance in the sample. 
 
In the B plants price competition clearly played a more important role than in the A plants as 
the following analysis of the survey results shows: Only one plant is able to charge quality 
premiums, two others indicate that price is the single most important competitive parameter, at 
least in certain product segments. One plant even attaches a high ranking of importance to 
price as the single most important competitive parameter for its entire production programme. 
 
8.2.2.4  Competitive advantages and disadvantages of crystal glass producers in relation to  

EU and non-EU competitors 

Plants were also asked to rank the importance of their own competitive advantages and disad-
vantages vis-à-vis their EU and Non-EU competitors. Although crystal glass is mainly pro-
duced in Europe, recently there are some Non-EU competitors. As non-EU competitors the A 
plants named companies in Turkey, USA, Thailand, and China. The B plants also mentioned 
companies in China and added Brazil. Environmental costs were seen more frequently as a 
small disadvantage in the A plants than in the B plants (for the detail on the frequency of nomi-
nations please see table 41 below). 
 
Comparison with EU competitors 

 
Two of the A plants indicated their higher quality and their capital equipment to be an important 
competitive advantage vis-à-vis their EU competitors.  Another one indicated its better raw 
material availability and/or lower raw material cost to be a strong competitive advantage. A 
further plant one estimated its lower energy and electricity costs to be very important. Two of 
the A plants saw labour costs as a competitive disadvantage with one ranking it as a small 
disadvantage and the other as a strong one. This was particularly stressed when EU competi-
tors were located in Eastern Europe. Also environmental costs were felt as disadvantage in 
comparison with EU-competitors by three of the A plants with one stating it as a strong disad-
vantage and two as a small disadvantage. Another plant thought that environmental costs 
were a neutral factor. One A plant which had ranked environmental costs as a strong disad-
vantage, simultaneously saw the lower prices and lower energy/electricity costs of EU-
competitors as strong disadvantage. From the B plants one plant regarded its environmental 
costs as a small competitive advantage, another one as a strong disadvantage and one re-
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ported just “disadvantage”. Labour costs were felt as a strong competitive disadvantage by all 
B plants.  
 
Comparison with Non-EU competitors 
 
In comparison with Non-EU competitors also capital and quality were seen as competitive ad-
vantages by all four A plants for which data was available. In addition, better co-operation with 
suppliers and buyers was an important advantage. Labour costs and price were felt by all A 
plants irrespective of location in the EU to be a very strong disadvantage. Also, as in the EU 
comparison, environmental costs were estimated by three plants to be a negative aspect in the 
competition with Non-EU crystal glass producers. However, the disadvantage was estimated 
by all A plants to be as strong as labour costs and price. One A plant still regarded environ-
mental costs as a neutral factor. All B plants recognised better capital equipment and higher 
product quality as their most important competitive advantage in comparison with their non-EU 
competitors.  Also, in one case brand name and  lower environmental cost were cited as com-
petitive advantages. Also raw material supply was evaluated to be advantageous for the B 
plants. Energy costs were in one B case regarded as a clear disadvantage. Labour and envi-
ronmental costs were regarded as equally strong negative factors as by most of the A plants. 
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Table 41: 

Crystal glass sample: Most important competitive advantages and 
 disadvantages vis-à-vis EU and non-EU competitors, frequency of nominations 

 
Competitive advantages and disadvantages vis-à-vis EU and 
Non-EU competitors 

 

 
Categories 

A sites, n=4 B sites, n=3 
EU Non-EU EU Non-EU Input indicators 

Comp. 
Adv. 

Comp.  
Disadv. 

Comp. 
Adv. 

Comp.  
Disadv. 

Comp. 
Adv. 

Comp.  
Disadv. 

Comp. 
Adv. 

Comp.  
Disadv. 

Lower labour costs  4 3  3
Lower energy and 
electricity costs 

1 2 1   1

Better raw material 
availability or lower 
cost 

1  2 

Better capital equip-
ment 

2 4  3 

Lower environ-
mental costs 

 3 3 1 2 1 2

Other:    
Output indicators    
Higher quality 2 4 3  3 
Lower prices  4   
Better co-operation 
with suppli-
ers/customers 

 4   

Other:  
- brand name 

  
 

 
1 

 
8.2.2.5  Plant size and BAT specific compliance costs 

An important task in the context of this study would be to establish a relationship between BAT 
compliance costs specifically needed in order to operate according to an IPPC permit and size 
of plants. However, in the small sample there is only anecdotal evidence which is shown in the 
following section.  
 
When asked for the BAT specific additional compliance costs which were necessary in order to 
operate according to an IPPC permit, one of the small A plants answered that there were no 
BAT specific compliance costs. This implies that the plant had already invested in BAT before 
it obtained the IPPC permit, due to national regulation. Another, medium sized A plant reported 
investment costs of 200,000 Euros (this is equal to about 0.4% of turnover in 2005 or 7.7 EUR 
per tonne of product produced in 2005) and operating costs of 20,000 Euros per year. Three 
other A plants did not give any data on this issue. One did not know about it yet, and in the 
other two costs are likely to be very small because the plants were already in their pre-IPPC 
regulatory system stringently regulated. In the sample of the B plants two plants could not yet 
give an answer to the question of BAT specific compliance costs because their application was 
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still pending. The third B plant which was of small size reported quite high costs: a total of 
about 2.4 M Euros of investment costs for waste water treatment, alteration of pipes and 
scrubbers spread out over two years which equal about 1% of the plant’s turnover, high oper-
ating costs and 0.7 M Euros annual maintenance costs. More details on the cost of individual 
BATs and their wider economic impacts are presented in the following section. 
 
8.2.2.6  Economic impacts of BAT implementation 

In terms of general changes the majority of the four A plants (i.e. three out of four) indicated 
that there are no changes necessary due to IPPC implementation. This may also be due to the 
fact that the application of electric melting in crystal glass making has been common for a long 
time. Two others generally said that new environmental technologies were required. However, 
the amount of investment was very small and no impact on competitiveness was triggered. 
From the B plants, only one plant (i.e. a third of all B plants) did not expect any changes, an-
other expected more monitoring activities and a need to reduce its water consumption. The 
third plant was aware of future investments in energy saving, particle filters and NOx abate-
ment. 
 
Plants were in the annex of the survey questionnaire asked to give specific details on individ-
ual implementation of BATs. They were shown a list of possible BATs relevant for their plant 
and asked to state the year of investment, any economic impact like effect on process effi-
ciency, other investment/production, product quality, products price and markets. The eco-
nomic impacts should be judged in a qualitative way: positive, neutral or negative.  Moreover, 
the questionnaire asked for the corresponding investment expenditure, annual operating and 
maintenance costs and for economic benefits or avoided costs associated with a certain tech-
nique. Further details were given in the annex of the questionnaire only by one A plant and one 
B plant. 
 
As shown in the section above, only two plants encountered BAT specific investment costs in 
order to obtain an IPPC permit. One medium sized A plant had stated an investment equal to 
0.4% of its turnover and one small B plant reported an investment of 1.1% of its turnover 
spread out between 2003 and 2005. A comparison of the available material shows that the A 
plant has invested in BAT concerning dust removal, waste water and waste and has under-
taken part of these investments early onwards in order to comply with national regulation. This 
explains why the investment need for IPPC compliance is low. Moreover, the A plant has im-
plemented its three BATs in a slightly more beneficial way for its business than the B plant did 
for the same type of BATs (details are shown below). The B plant has invested in best avail-
able techniques concerning NOx reduction, dust removal, fluorides reduction and waste water 
and indeed could spread out this investment only during 2003 and 2005. This explains why the 
B plant is hit harder by IPPC compliance than the A plant. The details are as follows: 
 
NOx reduction 
 
The B plant had installed electric melting in 1995 as a measure of NOx reduction. This meas-
ure was reported to have only positive economic impacts (i.e. positive for process efficiency, 
synergies with other investment, product quality and price as well as markets). 
 
Dust removal 
 
The A plant had already in 1986 invested 400.000 Euros (equals 0.7% of turnover) in an elec-
trostatic precipitator. Annual operating costs were reported to be 10.000 Euros. Impacts on 
process efficiency, other investment, product quality and markets were said to be neutral. 
However, there was a negative impact on price. The B plant has only in 2003 invested in a bag 
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filter of which the impact on both price and markets were assumed to be negative. There were 
no other impacts on business. No investment figure for the bag filter was available. 
 
Fluorides 
 
The B plant had invested 450,000 Euros or 0.2% of turnover in scrubbers in order to reduce 
fluorides. There were negative impacts on both process efficiency and product price. Other 
impacts on the business were neutral. The A plant had not invested in abatement of fluorides. 
 
Waste water treatment 
 
Both plants have in 2006 invested in waste water treatment plants. The B plant spent 1.5 M 
Euros for the waste water treatment plant which equals about 0.7% of its turnover. The A plant 
invested only 0.7 M Euros which equals about 1.2% of its turnover. Both plants implemented 
the waste water treatment plant with mixed effects on their business: Both plants reported a 
positive impact on process efficiency, no impact on other investment and product quality and a 
negative impact on product price. The A plant stated that there was no impact on its markets 
served, whereas the B plant felt a negative impact on its markets. As a further waste water 
measure, the B plant had in 2005 invested in an alteration of its piping system in order to seg-
regate process water from surface water run-off. The investment was about 600,000 Euros or 
about 0.28% of turnover. The plant reported the same economic impacts as from the imple-
mentation of its waste water treatment plant. 
 
Waste 
 
Only the A plant reported about three investments concerning waste. All activities which were 
waste segregation, recycling of cullet and recollection and disposal of sludge were undertaken 
in 1980. Impacts on business were reported to be neutral.  Investment costs were low (< 
100.000 Euros) and for two activities there were economic benefits amounting to either 50% of 
annual operating costs or even double the operating costs. 
 
Energy efficiency 
 
Plants were also asked whether IPPC implementation has an impact on their energy efficiency. 
Only one of the A plants reported an increase in energy efficiency of 2.5% due to IPPC imple-
mentation.  The four other plants did not experience an increase in energy efficiency. In the B 
plants 2 installations could not yet answer the question, a third one denied an increase of en-
ergy efficiency because of more energy used for dust filters. 
 
 
8.2.3  Changes due to IPPC implementation compared to previous regime: implementation 

specific factors 

In this section characteristics of the implementation process itself which can influence the rela-
tionship between plant competitiveness and the implementation of the IPPC Directive are ex-
amined. 
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8.2.3.1 General understanding of the drivers of environmental activities at plant level 

The survey also asked questions related to a general understanding of the drivers of the 
plants’ internal environmental policy and management. Respondents were asked to rank the 
importance of the following reasons (from 1 = not important to 5 = very important): 
 
• Necessity to meet regulatory requirements 
• Cost reduction 
• Chance to improve production process 
• Respond to customer demands 
• Improvement of products 
• Chance to enter into new markets 
• Environmental responsibility of management 
• Other, which? 
 
All four A plants ranked not only regulation, but also cost reduction with the highest possible 
ranking. One plant estimated regulation to be a driver of only medium importance and also 
gave cost reduction the highest importance. The chance to improve the production process or 
the responsiveness to customer demands and the improvement of products as well as the en-
vironmental responsibility of management were ranked by all four A plants either with the high-
est possible or the second highest possible importance. This shows that A plants recognize 
environmental policy not only as a necessity imposed on them from the authorities, but also as 
a chance to improve their general business by simultaneously addressing process efficiency, 
customer demands and improvements of product quality. On the contrary, B plants always 
estimated regulation as the most important driver for their environmental activities and ranked 
in two of the three cases all business related motives as not important. Only one plant gave the 
responsiveness to customer demands the second highest ranking of importance. Another B 
plant thought that the environmental responsibility of management was an important driver for 
environmental activities. 
 
Potential obstacles to IPPC implementation compared to previous regime 

Plants were also asked whether they experienced any obstacles in the IPPC permitting proc-
ess compared to the previous national regime which had an impact on their business activities. 
The following list of potential obstacles was shown to them (from 1 = no obstacle at all to 5 = 
serious obstacle for our business): 
 
• Lack of information on IPPC at the production site 
• Lack of know-how and skills concerning IPPC at the production site 
• Lack of resources / public support at the production site 
• Increased length of the permitting process from application to take-up of (changed) produc-

tion 
• Lack of phasing-in plans by authorities, disruptive approach of authorities, breach of former 

agreements 
• Authorities were/are not willing to sufficiently take into account the time needed for introduc-

ing Best Available Techniques 
• Authorities did not sufficiently co-ordinate permit-related activities among themselves or 

were ill-informed about the permitting procedure (e.g. lack of guidance). This resulted in 
confusion, additional work etc. 

• More frequent monitoring and/or inspections of authorities and related time and effort for us 
• More frequent reporting and related time and effort for us 
• Other, which? 
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Not surprisingly, two of the four A plants which reported no impact from IPPC implementation 
on their overall competitiveness, also reported to have encountered no particular obstacle in 
the IPPC permitting process in comparison to their previous national permitting regime. Three 
other crystal glass producers in the A sample attached a low or medium ranking of importance 
(2 or 3 out of a scale of 5) to more frequent monitoring and reporting compared to the previous 
national permitting rules. One A plant moderately complained about a lack of phasing in plans 
on the side of the authorities. Only one plant mentioned the increased length of the IPPC per-
mitting process from application to take up of production as an obstacle of minor importance.  
 
However, the three B plants which eventually noted that they would suffer from a competitive 
disadvantage due to IPPC implementation, reported also more obstacles in the permitting 
process. One plant even attached to all but one answers a ranking of 4 or 5 with more frequent 
monitoring and reporting, lack of resources, length of the permitting process and the lack of 
understanding of authorities of the time needed for those investments being the most important 
ones. However, no complaints about a lack of phasing-in plans were brought forward by this 
plant. One other plant reported the lack of both information and skills in relation to IPPC as an 
obstacle of notable importance. The third plant estimated the need for more frequent monitor-
ing and reporting to be an obstacle of medium importance  (see table 42 for an overview). 
 
 
Table 42:  

Overview of most frequently reported obstacles for implementation of the IPPC Direc-
tive in the crystal glass sample 

Importance of obstacles A plants, n=4 B plants, n=3 
High Nothing particular, three of the 

five plants did not encounter any 
particular obstacle 

More frequent monitoring and 
reporting (in one case also a me-
dium obstacle) 
Lack of resources 
Length of permitting process 

Medium More frequent monitoring and 
reporting; 
Lack of phasing-in plans 

Lack of information on site; 
Lack of know-how and skills 

Low Length of permitting process Lack of phasing-in plans 
 
In table 43 below the average ranking values of all obstacles to IPPC implementation identified 
in the survey among crystal glass producers are shown for A and B producers as well as for all 
seven crystal glass producers analysed in the sample. All but one obstacles were on average 
experienced to be less severe in the A plants than in the B plants. Only the lack of phasing-in 
plans was not experienced as an obstacle by the B plants. 
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Table 43: 

Average ranking of obstacles to IPPC implementation: sample  
of crystal glass producers 

Obstacles to IPPC Implementation Average A 
plants, n=4 

Average 
B plants, n=3 

Average total 
crystal sam-

ple, n=7 
Lack of information on IPPC at the production 
site: 

 
1.4 

 
2.7 

 
1.9 

Lack of know-how and skills concerning IPPC 
at the production site 

 
1.1 

 
2.3 

 
1.7 

Lack of resources / public support at the pro-
duction site 

 
1.3 

 
3.0 

 
1.8 

Increased length of the permitting process 
from application to take-up of (changed) pro-
duction 

 
 

1.6 

 
 

5.0 

 
 

2.2 
Lack of phasing-in plans by authorities, dis-
ruptive approach of authorities, breach of 
former agreements 

 
 

1.4 

 
 

1.0 

 
 

1.3 
Authorities were/are not willing to sufficiently 
take into account the time needed for intro-
ducing Best Available Techniques 

 
 

1.0 

 
 

4.0 

 
 

1.6 
Authorities did not sufficiently co-ordinate 
permit-related activities among themselves or 
were ill-informed about the permitting proce-
dure (e.g. lack of guidance). This resulted in 
confusion, additional work etc. 

 
 
 
 

1.1 

 
 
 
 

5.0 

 
 
 
 

1.8 

More frequent monitoring and/or inspections 
of authorities and related time and effort for 
us 

 
 

1.5 

 
 

5.0 

 
 

2.2 
More frequent reporting and related time and 
effort for us 

 
1.9 

 
4.0 

 
2.5 

Notes: Averages of a ranking from 1 = no obstacle at all to 5 = serious obstacle 
 
Helpful factors to IPPC implementation compared to previous regime 

Plants were also asked which factors were helpful in the IPPC permitting process compared to 
the previous national regime. Plants were invited to rank these factors from 1 = did not happen 
or apply to 5 = very helpful for our business). 
 
• “One-stop shop permitting” (e.g. single authority responsible for entire permit) 
• Permitting facilitated by voluntary/negotiated agreement between company and authority 
• Existence of BREF or guidance on BAT to prepare permit application 
• Phasing-in plans by authorities compared to more disruptive or time-insensitive approach 

previously 
• Relationship with authorities has become more co-operative 
• IPPC permitting coincided with our own efforts to improve environmental performance 
• Knowledge/experience about preparation of application for permit(s) prior to IPPC 
• Other, which? 
 
The difference between the A and B producers is not as pronounced as concerning potential 
obstacles. The detail is as follows: 
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Three of the four A plants with no negative competitiveness impact arising from IPPC imple-
mentation attached a high importance to the coincidence of their own efforts for environmental 
improvement with the regulatory need for the IPPC permit. Also, the existence of the BREF 
notes was appreciated to be of medium to high importance in three A plants. Three plants also 
attached a medium importance to the improvement of the co-operation with the authorities dur-
ing the IPPC permitting process. The use of a phased-in approach of authorities concerning 
IPPC implementation did not happen in most of the A plants. Where it occurred, the plants un-
der concern estimated it to be low importance. One plant in the A sample reported no particu-
lar helpful factors. The same plant did not experience any particular obstacles either. 
 
The three B plants amongst the crystal glass producers attached the highest value of impor-
tance of a helpful factor to the existence of the BREF (see table 44). The coincidence of their 
own efforts for environmental improvement with the regulatory need for the IPPC permit was 
reported to be a helpful factor of medium importance for the B plants. Where a phased-in ap-
proach was undertaken in the sample, plants did not find it particularly helpful. With respect to 
a phased-in approach one plant reported that authorities had not sufficiently taken into account 
technical and economic circumstances of BAT implementation. 
 
Table 44: 

Overview of most frequently reported helpful factors for implementation of the IPPC 
Directive in the crystal glass sample 

 
Importance of  
helpful factors 

A plants, n=4 B plants, n=3 

High Co-incidence of own efforts with 
IPPC permitting;  
BREF 

BREF 

Medium Improvement of co-operation 
with authorities 

Co-incidence of own efforts with 
IPPC permitting 

Low Phased-in approach did hardly 
happen 

Phased-in approach was not 
helpful 

 
 
In table 45 below the average ranking values of all factors which were found helpful for  IPPC 
implementation are shown for A and B crystal glass producers as well as for all eight crystal 
glass producers in the sample. The most conspicuous difference between A and B sites in the 
crystal glass sample is that the B sites rank the importance of the BREF on average much 
higher than it is the case in the A sites. 
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Table 45: 

Average ranking of helpful factors in the IPPC implementation process of the crystal 
glass producers 

Helpful factors in IPPC implementation process Average A 
plants, n=4 

Average B 
plants, n=3 

Average total 
crystal sam-

ple, n=7 
“One-stop shop permitting” (e.g. single author-
ity responsible for entire permit) 

 
2.3 

 
2.0 

 
2.2 

Permitting facilitated by voluntary/negotiated 
agreement between company and authority 

 
1.8 

 
3.0 

 
2.0 

Existence of BREF (Best Available Technique 
Reference Document) or guidance on BAT to 
prepare permit application 

 
 

2.4 

 
 

5.0 

 
 

2.8 
Phasing-in plans by authorities compared to 
more disruptive or time-insensitive approach 
previously 

 
 

1.9 

 
 

2.0 

 
 

2.0 
Relationship with authorities has become more 
co-operative 

 
2.3 

 
3.0 

 
2.6 

IPPC permitting coincided with our own efforts 
to improve environmental performance 

 
2.2 

 
3.0 

 
2.5 

Knowledge/experience about preparation of 
application for permit(s) prior to IPPC 

 
1.6 

 
2.5 

 
2.0 

Notes: Averages calculated from ranking values in the range of 1 = did not happen or apply to 5 = very 
helpful 
 

8.2.3.2  Administrative costs 

The survey also asked for the extent of administrative costs of IPPC implementation. There 
was a wide variation both in the single cost items which plants have to face and in the extent of 
costs. Since we cannot analyse the reasons for this variation, we report on the issue of admin-
istrative costs only in a brief way. 
 
Three of the seven plants (with two being from the B part of the sample) had to pay an annual 
permit fee which varied between 4,500 to 18,000 Euros. The range of the higher costs are paid 
by the B sample plants. Six of the eight plants (with one being from the B sample) pay a one-
time application fee reaching from1,000 to 10,000 Euros with no particular variation between A 
and B plants. All plants reported staff costs. These varied between 1,000 and 30,000 Euro. 
There was no particular variation between A and B plants. Also, six plants reported consul-
tancy costs. These costs frequently came close to the staff time cost, but were never higher 
than the staff time costs. The lowest value was 1,200 Euros and the highest was 25,000 Eu-
ros. One plant reported monitoring costs of 10,000 Euros. Two plants which were still waiting 
for their IPPC permit estimated some additional costs of which the extent was unknown for the 
time being. In total costs, the variation was between 5,000 and 90,000 Euros. This latter high-
est value of administrative cost was reported in one plant where also an overall negative im-
pact of IPPC implementation was reported. Staff and especially consultancy cost was highest 
in this plant, maybe reflecting the fact that if a plant does not have its own in-house skills the 
costs of buying in know-how for IPPC implementation can indeed become relatively high. 
Where data was available, total administrative costs measured as % of turnover were 0.05% of 
turnover and 0.04% for a medium sized plant. 
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8.2.3.3  Stringency of emission limit values (ELVs) in IPPC permit 

All four A plants in the crystal glass sample reported quite strict dust emission limit values in 
their current IPPC permit:  One limit was as low as 4 mg/Nm3, the highest value was 30 
mg/Nm3 which corresponds to the BAT associated emission levels for dust emissions. Also for 
NOx emissions values of 1,000 down to 500 mg/Nm3 were either in place or expected for the 
future in all four A sites. In all four sites IPPC was implemented by general binding rules. 
 
Information on ELVs was more limited in the B sample. In one B plant dust emissions from the 
furnace were not regulated. Other dust sources were subject to a more lenient value of 150 
mg/Nm3. In a second B plants where the IPPC permit was still pending there were even no 
ELVs from the current permit available because the site was monitored according to its level of 
emissions. In the one B plant which already had an IPPC permit the dust ELV was with 10 
mg/Nm3 very strict. This plant commented that its environmental protection agency (EPA) had 
been very strict in adhering to the BAT associated emission levels concluded in the BREF 
document from the glass sector.  Although the EPA had allowed for a time frame for the im-
plementation of new limit values, technical or economic issues were not taken into account. 
The reason for this was that it was believed by the EPA that the technology to meet the BREF 
limits was already in place. The plant under concern, however, reported that it had not experi-
enced this in relation to lead emissions to sewer. It requested that BREF associated emission 
levels should be technically and economically feasible.  
 
There were three cases in two countries where IPPC was implemented using general binding 
rules (GBR) and five sites were regulated by an installation-specific approach.  Three of the A 
sites were regulated through a GBR approach, but there were also two A sites regulated by an 
installation specific approach.  
 
8.2.4  Results from headquarter visits 
 
In the product segment of crystal glass three headquarter visits took place of which two are 
analysed. One headquarter visit each of an A and B plant are analysed. 
 
The A company which already had an IPPC permit in place clearly confirmed the survey find-
ings: IPPC implementation did not touch upon profitability or competitiveness in general. One 
company stated that already since the 1990ies emission limits were quite strict and these limits 
were transferred to the IPPC permit. Thus, at the time of IPPC implementation, there was no 
investment in BAT needed. During this headquarter visit it also became obvious that the strong 
R&D facilities of the company also helped to activate environmental research activities. This 
was much stronger than in the B company where the IPPC permit was still pending. In that 
company it was stressed that IPPC implementation was a formal obligation and no changes to 
existing techniques were necessary. However, the last environmental investment was from the 
1980ies and it was feared that in the future the authorities could put more environmental pres-
sure on the company. This would raise environmental costs and have a negative impact on 
competitiveness. This estimation confirmed the answer which was already given by the com-
pany in the survey questionnaire. 
 
Furthermore, headquarter visits enlightened the fact that growth rates of the companies under 
concern were not affected by IPPC. Among the factors which would help growth were e.g. new 
products or the extent of local energy costs. One company even mentioned that it was seen as 
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an advantage to have an IPPC permit with strict emission limit values. Productivity itself was 
neither related to IPPC implementation issues. Constraints to productivity growth were rather 
seen in problems related to a wide assortment, low production runs or lack of innovation. 
Overall, all visited headquarters did not recognise environmental regulation - be it the national 
regime prior to IPPC or IPPC itself – to be in direct connection to overall company competitive-
ness indicators like productivity, profitability, growth etc.  
 
8.2.5 Results from visits to regulators 

In the countries where headquarter visits took place, also meetings with the regulatory authori-
ties were set up. In all countries it was stressed that a media based approach was now re-
placed by an integrated approach and the BREF was consulted for the identification of BATs.  
Two of the visited had transferred their existing emission limit values from the national regula-
tion into the IPPC permitting process. The pre-IPPC legislation was stringent in one case and 
relatively lenient in the other. In a third country, the operator is requested by the authorities to 
compare all environmental aspects of the installation under concern with the BREF recom-
mendations. Thus, any recommended emission levels in the BREF are used as a basis for 
consideration of emission limit value conditions. All regulators stated that local conditions can 
play a role in setting emission limit values, sometimes as early as in the planning process of an 
industrial site.  
 
Moreover, remarkable differences in the frequency of plants inspections and monitoring be-
came obvious. Economic and competitiveness considerations could not be answered by the 
interviewed regulators. It was said that they did not take the Economics and Cross Media 
BREF into account. Only one authority reported that it would take economic considerations into 
account if it negotiated emission limit values which are stricter than the general binding rules in 
place in the Member State concerned.  
 
8.2.6 Overall conclusions on the crystal glass sample 

In the A plants of the crystal glass sample which were mostly located in Member States with 
stringent national environmental regulation prior to IPPC implementation, no negative competi-
tiveness impact is expected from IPPC implementation. This is mainly due to the fact that envi-
ronmental investments were already undertaken in the 1990ies.  
 
The specific situation of a declining market for crystal glass which was also the case in the 
segment of the A producers (but on average less severe than in the B plants) does therefore 
not play a decisive role for the relationship between IPPC implementation and competitive-
ness.  
 
Two of the analysed A performers were regulated using general binding rules and in two A 
sites an installation-specific approach was used for implementation of the IPPC Directive. Only 
moderate complaints about higher monitoring and reporting efforts were recorded. There was 
no overall hint that early acquisition of an IPPC permit e.g. already in the year 2000 would trig-
ger any benefits for a regulated company.  
 
In other Member States with a more lenient history of regulation, any competitiveness impact 
depends on the speed and extent of harmonisation of pre-IPPC legislation with the conclusions 
made in the glass BREF in terms of notion of BAT and BAT associated emission values. In 
these cases it will be in particular difficult for the economically weaker plants to bring up the 
investment resources for a swift and stringent implementation of IPPC. Still, even in the case 
of the B producers interviews with executive managers at the headquarter level highlighted the 
fact that IPPC implementation is not a factor which influences long term company develop-
ment.  
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A serious obstacle on the side of the authorities seems to be a certain lack of economic know-
how when issuing permits as well as in part extreme variances in monitoring efforts and report-
ing duties across the EU.  
 
No particular observations were made in terms of a negative impact on SMEs. There were 
many small plants among the A plants showing that a high level of environmental performance 
is possible without a detrimental impact on competitiveness.  
 
Implementation of BAT sometimes triggered a negative price impact. However, in the A plants 
these price effects could be balanced through other positive impacts of a certain BAT e.g. on 
process efficiency or product price.  
 
The problem of non-EU competition and a possible related loss of competitiveness due to 
higher environmental standards in the EU seems to be fairly limited in the crystal glass sample. 
This would be because all plants stated that their products are of higher quality than those of 
their non-EU competitors and that non-EU competition hits only those segments of the markets 
where there is price competition.  
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8.3  Results for the soda-lime glass sample 

This chapter presents the results for the soda-lime glass producers and follows in its structure 
the presentation of the results for the crystal glass sample. 
 
8.3.1 Composition of sample and brief overview of results 

Composition and size of soda-lime sample 
 
From the seven sites producing soda-lime glass three already had an IPPC permit in place. 
One of these permits was a new one, one was reviewed and no information was available for 
the third permit. Two other companies had applied for an IPPC permit, but had not yet ob-
tained a reply from the authorities. Two plants were planning to apply in the near future. Two 
plants, one A and one B plant, were located in Non-EU countries and were subject to stringent 
environmental legislation.  
 
Two plants reported in the survey that they did not experience any competitiveness problem 
due to IPPC implementation (see table 46). This was also in line with the consistency check 
undertaken in the same way as for the crystal glass producers in the sample. The sites with no 
competitiveness impact arising from IPPC implementation are again called A plants. These two 
A plants were of medium size. One of these plants was a newly established site which had just 
applied for an IPPC permit, the other one was a plant with a long history of production and with 
an IPPC permit from 2005. Both A plants were subject to stringent emission limit values for 
dust and NOx emissions. Five other plants expect a negative impact from IPPC implementation 
of which the extent in two plants was explicitly reported to be only a small decrease in profit. 
Two of them already have an IPPC permit with stringent emission limit values for both dust and 
NOx emissions. One plant had applied for an IPPC permit.  In its current permit only dust is 
stringently regulated, but not NOx emissions. Two further B plants have not yet applied and are 
currently subject to quite lenient regulation. 
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Table 46: 
Composition of the soda-lime glass sample according to competitiveness  

impacts 
 

Descriptive sample 
item 

A plants expecting no detrimental 
impact from IPPC implementation 

B plants expecting a detrimental im-
pact from IPPC implementation 

Total number and 
size of plants 

  
2 medium sized plants 

5 of which 4 medium sized and  
1 large 

IPPC permit, with 
stringent emission 
limit values for 
dust and NOx 
emissions 

 
 
 
 
 

1  

 
 
 
 
 
2 

Application for 
IPPC permi;, strin-
gent pre-IPPC limit 
values 

 
 
 

 
1 

 
 
 

1 (only dust is stringently regulated) 

Not yet applied for 
IPPC permit; leni-
ent pre-IPPC regu-
lation  

 
 
 

0 

 
 
 
2 

 
 
Brief overview of survey  results 
 
It is found in the sample of soda-lime producers that furnace size does not matter for a favour-
able implementation of IPPC. Both a plant with a large furnace and a plant with several small 
furnaces was among the A performers. Furnace age was about five years across the entire 
sample with the lifespan of a furnace producing soda-lime glass to be up to eight years. Thus, 
sample furnaces can be considered to be in an good to average technical state which is likely 
to be a favourable factor for IPPC implementation. Furthermore, different types of furnaces 
were found among the two A plants.  
 
A plants were doing better in all economic categories like growth of turnover and employment 
situation, profitability measured by EBIT and also in terms of investment ratios. Moreover, the 
level of international exports was higher in the A plants, also the growth rate of research and 
development activities was higher in the A plant. The rate of capacity utilisation was equal 
across the sample. 
 
In terms of the type of competition the entire sample seemed to compete on a mixture of price 
and quality to a certain extent. However A plants stressed their ability to produce goods in 
large quantities tailored to the needs to its customers a lot more than B plants did. Overall, for 
both parts of the sample it became clear that environmental cost pressure is one of many cost 
pressures both in relation to the EU and non-EU competitors and therefore one of many com-
petitive disadvantages. However, the survey answers suggest that environmental cost pres-
sure is a more pronounced competitive disadvantage in relation to Non-EU competitors in par-
ticular for the B plants of the soda-lime sample.   
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From the limited amount of detail on the impacts of individual BAT implementation  concerning 
NOx and dust the same result as in the crystal glass sample seems to hold true, i.e. A plants 
invest earlier and with more favourable economic impacts in BAT. 
 
As in the crystal glass sample the A producers of the soda-lime sample seem to be more pro-
active in their general understanding of environmental policy than the B plants.  The entire 
sample encountered various obstacles in the permitting process, but A plants have given a 
higher priority to helpful factors than B plants. 
 
8.3.2  Analysis of plant specific factors influencing the relationship between competitiveness 

and IPPC implementation  

In the following we compare the plant specific survey data of the A plants with that of the B 
plants in the soda-lime sample. 
 
8.3.2.1 Technical data of the soda-lime glass sample 

Table 47 below shows average furnace melting capacity in the A plants was about 70 tonnes 
per day. The newly built plant, however, had a much larger furnace size than the other A plant 
where several smaller furnaces were operated. Average melting capacity per furnace was with 
78.8 tonnes per day higher in the B plants compared to the A plants. With respect to furnace 
age measured as the number of years after the last rebuild there was with about 5 years not 
much difference between the A and B plants. 
 
Different types of furnace technologies were in place in the soda-lime glass sample. The A 
plants used cross-fired regenerative and end port regenerative furnaces as well as recupera-
tive unit melters. Also the majority of the B plants used these techniques for their furnaces with 
only two of the five B plants using electric and mixed electric in one of their furnaces. Also oxy-
fuel firing was installed in only one B plant on one furnace. 
 
Table 47:  Soda-lime glass producers: comparison of technical data 
 
Technical data Average A Average B Average All Soda-

lime 
Average furnace size 
in tonnes per day 

70.1 78.8 73.6 

Furnace age, years 
after last rebuild 

5 4.6 4.5 

 
 

8.3.2.2 Basic economic data of soda-lime glass sample 

In table 48 basic economic data for soda-lime glass producers is shown. Since one of the A 
plants is a new site, no growth rates can be reported for this plant. For reasons of confidential-
ity no quantitative data on growth rates of the remaining, already existing A plant can be 
shown. 
 
Overall, in almost all sample plants there was a decrease in employment. However, the de-
crease was on average (and also on the individual plant level) much stronger in the B plants (> 
20%) than in the existing A plant. Growth of turnover was clearly positive in the A plant, 
whereas it was on average negative in the B plants. Simultaneously, the growth rate of produc-
tion was more negative in the A plant than in the B plants where it was – 5%. 
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Furthermore, the so-called EBIT ratio (indicating earnings before interest and tax relative to 
turnover) was very high in the existing A plant, in fact the highest in the sample, whereas it was 
only around 2% in the B plants. Also, the ratio of investment over depreciation during the last 
five years showed a remarkable advantage for the existing A plant in comparison to the B 
plants. 
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Table 48:  Soda-lime glass producers: comparison of economic data 
 
Economic data Average A Average B Average all soda-lime 
Employment growth, 
2000-2005, in % 

Decrease, but lower 
than in B plants 

- 20.2 - 15.9 

Growth of production 
volume, 2000-2005, in 
% 

Strong decrease - 5 - 7 

Turnover growth, 2000-
2005, in % 

Positive -2.9 - 2.1 

EBIT, average 2002-
2005, in % of turnover 

Very high 2 4.2 

Ratio investment over 
depreciation, average 
2000-2005 

> 1 < 1 < 1 

Level of physical pro-
ductivity 

n.a. 58.9 n.a. 

EU export quota, in 
2005 

High, but lower than in 
B plants 

50.0 47.0 

International export 
quota, in 2005 

Higher than in B plants 25.5 30.2 

R&D expenditures as 
% of turnover in 2005 

Low 1.7 0.45 

Growth rate of R&D 
expenditure, 2000-
2005, in % 

Very high 0.5 4.4 

Rate of capacity utilisa-
tion in 2005 

> 60 % 66.9 67.4 

Growth rate of capacity 
utilisation 2000 – 2005, 
in % 

Strongly negative  
0 

3.03 

 
The level of physical productivity, i.e. tonnes per employee, can only be calculated for the B 
plants and is 58.9 tonnes per employee per year. For the A plants no average could be calcu-
lated because the figures for the newly built plant was distorted due to start-up conditions. 
 
The percentage of turnover made on the national market varied between 20 to 30% for all 
plants in the sample. Concerning their EU export quota the A plants reach a high, but lower 
level than the B plants; with respect to international exports the A plants are doing better than 
the B plants. Main EU export destinations are Germany, France, UK, Spain and Italy. World-
wide the U.S., Australia, Japan and Brazil are the most frequently enumerated export coun-
tries. 
 
With regard to the level of research and development spending the B plants have spent more 
than the A plants in 2005. However, the growth rate of R&D expenditures between 2000 and 
2005 is higher in the A plant. The rate of capacity utilisation is stable across the sample with 
about 60 -70%. In the past the rate of capacity utilisation had remained the same in the B 
plants, but it had strongly fallen in the A plant. 
 
8.2.3.3  Type of competition in the soda-lime sample 

One of the A plants gave a high importance to price as the single most important competitive 
parameter in certain segments of its market. The plant was not able to charge quality premi-
ums for its products, but it stressed the importance of continuous innovation and its ability to 
offer a large variety of products. Also the other A plant indicated that price was the most impor-
tant competitive parameter in some of its market segments. However, the plant had a medium 
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ability to charge quality premiums. This latter plant also attached a particularly high importance 
to the fact that it was able to serve high-quality segments of the industry, that it was relying on 
continuous innovation and that it was able to offer a large variety of products tailored to the 
needs of its customers. 
 
One of the B plants clearly stated that price was the single most important competitive parame-
ter for all its production and that it was not in a position to charge quality premiums. Another 
two of the B plants strongly suggested that price was the single most important competitive 
parameter, but only in certain segments of their markets. These two plants attached a medium 
importance to the possibility of charging quality premiums to their customers. The same two 
plants stressed that they had a strong bargaining position vis-à-vis their suppliers and buyers. 
The remaining two plants seemed to compete on a mixture of price and quality. Continuous 
innovation and the ability to offer a large variety of products was found significantly less impor-
tant by all B producers in comparison to the two A plants.  
 
8.2.3.4 Competitive advantages and disadvantages of soda-lime glass producers in relation 

to EU and Non-EU competitors 

Most of the competitors of both A and B plants are located in Italy, France, Germany, the 
Czech Republic, Turkey, Romania and Bulgaria.  
 
 
Comparison with EU competitors 
 
In terms of competitive advantages vis-à-vis their EU competitors one A plant thought of both 
the quality of its products and its lower prices as a strong competitive advantage. The other A 
plant thought that its product quality was a small disadvantage for it in comparison with EU 
competitors. In both A plants the capital equipment was seen as strong competitive disadvan-
tage towards EU-competitors. One A plant argued that its environmental costs were a strong 
disadvantage for it due to a sharp increase in the stringency of regulation. Still, it was able to 
absorb the costs. The other, newly built A plant regarded environmental costs as a neutral fac-
tor. Two of the B plants regarded their environmental costs to be a neutral factor of competi-
tion. Two other B plants argued that their environmental costs were a disadvantage in com-
parison to their EU competitors. For the fifth B plant no information concerning its estimation of 
competitive advantages and disadvantages was available. Three B plants also regarded their 
products to be of lower quality than those of their EU competitors.  

 
 
 
Comparison with Non-EU competitors 
 
In terms of Non-EU competitors A and B plants named Turkey, Brazil, the U.S. and Indonesia. 
Individual competitive advantages were seen in quality, but only to a limited extent in most 
cases both in the A and B plants. Only two B plants stated that higher quality was a small 
competitive advantage for them in comparison to its Non-EU competitors. Five sample plants 
thought that labour costs, energy and electricity as well as environmental costs are a strong 
competitive disadvantage for them, one of these plants was in the A sample. The other A plant 
considered environmental costs to be a neutral factor of competition in terms of Non-EU com-
petition. 
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Overall, for both parts of the sample it became clear that environmental cost pressure was one 
of many cost pressures both in relation to the EU and non-EU competitors. However, environ-
mental cost pressure was found to be a more pronounced disadvantage in relation to Non-EU 
competitors in particular for the B plants of the soda-lime sample (see table 49 below for a 
summary of nominations).   
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Table 49  
Soda-lime glass sample: Most important competitive advantages and disadvantages 

vis-à-vis EU and non-EU competitors, frequency of nominations 
 

Competitive advantages and disadvantages vis-à-vis EU and 
non-EU competitors 

 

Categories 

A sites B sites 
EU Non-EU EU Non-EU Input indicators 

Comp. 
Adv. 

Comp.  
Disadv. 

Comp. 
Adv. 

Comp.  
Disadv. 

Comp. 
Adv. 

Comp.  
Disadv. 

Comp. 
Adv. 

Comp.  
Disadv. 

Lower labour costs    1    4 
Lower energy and 
electricity costs 

    
1 

    
4 

Better raw material 
availability or lower 
cost 

        

Better capital equip-
ment 

 
2 

     
3 

  

Lower environmental 
costs 

  
1 

  
1 

  
2 

  
4 

Other:         
Output indicators         
Higher quality 1 1       
Lower prices 1        
Better co-operation 
with suppli-
ers/customers 

        

 
 
 
8.3.2.5 Plant size and BAT specific compliance costs 

As in the crystal glass sample only little data was available for the investigation of the relation-
ship between plant size and BAT specific compliance costs. The detail is as follows: 
 
BAT specific compliance costs varied substantially across the entire sample. They were esti-
mated to be 20 M Euros in the newly built A plant and they accounted only for an investment in 
54.000 Euros or 0.08% of turnover (and 2.6 Euros per tonne of product) for a low NOx burner 
and about 12.000 Euros of operating costs of a dust filter in the other A plant. However, in two 
of the B plants investments of about 2 M Euros were necessary. This was equal to 3.6% of 
turnover in one case (about 121 Euros per tonne of product) and more than 9% (about 58 Eu-
ros per tonne of product) were expected in the other. Differences in costs reflect differences in 
production size. However, in the latter case it was clearly stated that the application for an 
IPPC permit which would require this investment for an electrostatic precipitator would only be 
undertaken when the plant´s furnaces would have to be rebuilt anyhow. One plant also calcu-
lated operating costs of dust removal to be about 60.000 Euros annually. A third B plant re-
ported BAT specific investment of 600.000 Euros. In this case unfortunately no comparison 
with the plant´s turnover could be made; the investment amounts to about 115 Euros per tonne 
of product. More details on the costs of individual BATs are presented in section 3.2.6 below. 
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8.3.2.6  Economic impacts of BAT implementation 

All soda-lime sample plants reported that new environmental technologies were required as a 
result of IPPC implementation. One of the A plants needed a low NOx burner for some of its 
furnaces. In the B plants more investment was necessary, e.g investment in both NOx and dust 
reduction in several plants.   
 
Where BAT costs could be expressed as % of total annual investment these figures varied 
between 8 and 10%. Highest investment costs were found for dust removal and waste water 
treatment measures. Individual data from the questionnaire annex was available only in four 
cases. A short comparison of the main impacts in A and B plants according to BAT category is 
given in the following. 
 
Overview of economic impacts for A and B plants in the soda-lime sample 
 
With respect to NOx reduction no negative impact on product price and markets served oc-
curred in the A installation, but it was the case in one B installation. Also, whereas impacts in 
the B plants were often considered to be neutral, the A plant managed to get positive effects 
for process efficiency and product quality. Concerning dust, there were relatively high invest-
ments in bag filters throughout the sample with the A installation starting its investment much 
earlier than the B installations. One of the latter encountered a negative price impact, but 
largely the impacts were equally neutral across A and B installations. Concerning the reduction 
of SOx emissions as well as of fluorides and chlorides not sufficient data is available in the 
soda-lime sample. Only B installations invested in waste water measures. Impacts from in-
vestment in waste water treatment mostly were either neutral or positive. Two negative im-
pacts on price were reported. Impacts from waste activities undertaken in B installations were 
mixed. From the limited amount of data it is difficult to tell the differences between A and B 
installations. However, at least concerning NOx and dust the same result as in the crystal glass 
sample seems to hold true, i.e. A plants invest earlier and with more favourable economic im-
pacts in BAT. The detail is as follows: 
 
NOx reduction 
 
One of the A installations was very active in terms of NOx reduction where it had implemented 
four BAT measures in 2004. A low NOx burner on one furnace as well as a reduction of the 
sulphate level in the batch had positive impacts on process efficiency and product quality and 
had no impact on product price and markets served. The measure of a less oxidised flame and 
the reduction of nitrate in the batch also were reported to have no impact on product price and 
markets, but a negative impact on process efficiency and product quality was measured. In-
vestment and operating expenditure for these measures were relatively low and stayed below 
30.000 and 20.000 Euros respectively. Three B installations had also invested in NOx reduc-
tion activities. One had invested in combustion modifications in 2002 and reported negative 
impacts on product quality, product price and markets. Another installation had in 1992 in-
stalled a mixed melter and reported neutral impacts. The third B installations had invested in a 
low NOx burner in 2006 and reported neutral impacts. The investment amounted to 78,000 
Euros or 0.14% of its turnover in 2005. 
 
Dust removal 
 
One of the A plants had already in 1986 invested in scrubbers for dust removal. This was the 
earliest date in the entire soda-lime sample. The investment was said to be economically neu-
tral. Three B installations had also invested in dust removal, but a lot later than the A installa-
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tions. Where the investment dates were available, they were 1999 and 2001. In two installa-
tions data on economic impacts were available, all impacts were neutral except for price which 
was negative in one case. Absolute investment was 440.000 and 650.000 Euros or 0.8 and 
0.9% of turnover. 
 
SOx reduction 
 
Only one B installation had invested in 1999 in natural gas in order to reduce SOx emissions. 
The measure was reported to have had negative economic effects. 
 
Reduction of fluorides and chlorides 
 
Again only one B installation had invested in this category. However, no data on potential im-
pacts was available. 
 
Waste water 
 
Only B installations had invested in waste water measures. Two B installations had already a 
waste water treatment plant. One had installed it in 2006 with an investment of 200.000 Euros. 
However, it expected economic benefits of 150,000 Euros annually and reported positive ef-
fects on process efficiency, product quality and product price. The other B installations had 
already in 2001 invested 75,000 Euros and mostly reported neutral effects on its business. A 
negative price impact was reported due to the waste water treatment plant. The same installa-
tion reported identical impacts for an investment in alteration of piping made in 1992. Further-
more, one of the two installation had invested in alternative surface treatment methods and 
claimed positive impacts on process efficiency, product quality and product price. A third B 
installation had undertaken a small investment in cooling waste water and reported neutral 
impacts. One of the other two B installations had also invested in this activity and reported 
neutral impacts and even a positive impact on price. 
 
Waste 
 
Three B installations had invested in waste activities. One installation had in 2000 invested in 
the recycling of cullet and reported positive impacts on process efficiency, product quality and 
product price. However, a negative effect on process efficiency, product quality and product 
price was quoted from an investment in waste segregation undertaken in 2003. Impacts from 
recollection and disposal of sludge in another installation were reported to be neutral in one B 
installation. In the third installation which segregated its waste since 2004 a positive impact on 
product price was reported, other impacts were neutral. Effects from recollection and disposal 
of sludge were reported to have a negative impact on price, but otherwise being neutral. 
 
Energy efficiency 
 
Plants were also asked whether IPPC implementation has an impact on energy efficiency: One 
of the A plants did not expect an increase in energy efficiency and the newly built A plant did 
not yet know anything on this issue. From the B plants only one plant expected an increase of 
energy efficiency by 5%, two others denied this possibility and further two plants stressed that 
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the use of dust filters will lead to a growth of energy consumption and that overall energy effi-
ciency might be reduced. 
 
Other 
 
One installation had invested in noise reduction as much as 440,000 Euros or 0.9% of its turn-
over. The impact on business of this initiative were said to be neutral by large, but impact on 
price was negative. 
 
8.3.3  Changes due to IPPC implementation compared to previous regime in the soda-lime 

sample: implementation specific sectors 

8.3.3.1 General understanding of the drivers of environmental activities 

Concerning the general understanding of the plants’ internal environmental policy and man-
agement the A plants in the soda-lime sample had as their counterparts in lead crystal a more 
proactive approach to their environmental activities in place. They ranked all possible answers, 
those related to regulation as a driver of environmental activities and those related to other 
business activities with the highest or second highest possible importance. Most B plants also 
gave regulation and cost reduction the highest significance as motivation for their environ-
mental measures. But particularly the improvement of product quality and the chance to enter 
new markets was only in one case evaluated to be a very important and integrated part of en-
vironmental policy. 
 
8.3.3.2  Potential obstacles to IPPC implementation compared to previous regime 

Plants were also asked whether they experienced any obstacles in the IPPC permitting proc-
ess compared to the previous national regime which had an impact on their business activities. 
One A plant heavily complained about the lack of resources at the production site, all other 
factors listed as possible answers in the survey were seen as unimportant.  The second A 
plant thought all factors except the need for more monitoring and reporting as serious obsta-
cles in the IPPC permitting process. Also one of the B plants encountered a complete series of 
obstacles, while another one did not come across particular obstacles and three others all re-
ported about lack of information, know-how and resources. One of these plants stressed as 
important that authorities were not willing to sufficiently take into account the time needed to 
introduce BAT. Considering the average ranking values of obstacles to IPPC implementation 
shown in Table 50 below it can be illustrated that A producers in the soda-lime sample experi-
enced on average less obstacles to IPPC implementation than the B producers. Only with re-
spect to an increased length of the permitting process from application to take-up of (changed) 
production the A sites gave an higher average ranking values as an obstacle than the B sites. 
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Table 50: 
Average ranking of obstacles to IPPC implementation: sample of soda-lime glass pro-

ducers 
 
Obstacles to IPPC Implementation Average A sites Average 

B sites 
Average total 

soda-lime sam-
ple 

Lack of information on IPPC at the production 
site: 

 
3 

 
3.6 

 
3.4 

Lack of know-how and skills concerning IPPC 
at the production site 

 
3 

 
3.8 

 
3.5 

Lack of resources / public support at the pro-
duction site 

 
4 

 
3.8 

 
3.9 

Increased length of the permitting process 
from application to take-up of (changed) pro-
duction 

 
 

3.5 

 
 

2.7 

 
2.9 

Lack of phasing-in plans by authorities, dis-
ruptive approach of authorities, breach of 
former agreements 

 
 

2.5 

 
 

2.6 

 
 

2.6 
Authorities were/are not willing to sufficiently 
take into account the time needed for intro-
ducing Best Available Techniques 

 
 

2.5 

 
 

3.2 

 
 

3.0 
Authorities did not sufficiently co-ordinate 
permit-related activities among themselves or 
were ill-informed about the permitting proce-
dure (e.g. lack of guidance). This resulted in 
confusion, additional work etc. 

 
 
 
 

2.5 

 
 
 
 

3.0 

 
 
 
 

2.9 

More frequent monitoring and/or inspections 
of authorities and related time and effort for 
us 

 
 

1.5 

 
 

3.0 

 
 

2.6 
More frequent reporting and related time and 
effort for us 

 
2.0 

 
3.4 

 
3.0 

Notes: Averages of a ranking from 1 = no obstacle at all to 5 = serious obstacle 
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8.3.3.3 Helpful factors to IPPC implementation compared to previous regime 

Plants were also shown a list with potentially helpful factors in the IPPC permitting process. 
One A plant stressed the importance of one-stop-shop permitting and the existence of the 
BREF as well as the coincidence of IPPC with its own efforts to improve environmental per-
formance as particularly helpful for IPPC permitting compared to the previous national permit-
ting process. The other A plant was less active in its own efforts for environmental improve-
ment, but stressed most of the listed helpful factors as important. Data was only available for 
four B plants and it was reported several times that IPPC coincided with their own efforts to 
improve environmental performance. In three B plants no particularly helpful factors were ob-
served. Considering the average ranking values of helpful factors for IPPC implementation as 
shown in Table 51 below illustrates the fact that A sites found almost all listed helpful as more 
facilitating with respect to IPPC implementation than it was the case in the B sites. Only the 
fact that IPPC permitting coincided with the own efforts of sites to improve environmental per-
formance was ranked to be of equally high importance for both A and B sites in the soda-lime 
glass sample. 
 
Table 51: 
Average ranking of helpful factors in the IPPC implementation process of the soda-lime 

glass producers 
 

Helpful factors in IPPC implementation 
process 

Average A 
sites 

Average B 
sites 

Average total 
soda-lime sam-

ple 
“One-stop shop permitting” (e.g. single author-
ity responsible for entire permit) 

 
5 

 
2.5 

 
3.4 

Permitting facilitated by voluntary/negotiated 
agreement between company and authority 

 
4.5 

 
3 

 
3 

Existence of BREF (Best Available Technique 
Reference Document) or guidance on BAT to 
prepare permit application 

 
 
5 

 
 

3 

 
 

3.7 
Phasing-in plans by authorities compared to 
more disruptive or time-insensitive approach 
previously 

 
 
4 

 
 

2 

 
 

2.7 
Relationship with authorities has become more 
co-operative 

 
4.5 

 
1.8 

 
2.7 

IPPC permitting coincided with our own efforts 
to improve environmental performance 

 
3.5 

 
3.8 

 
3.7 

Knowledge/experience about preparation of 
application for permit(s) prior to IPPC 

 
5 

 
2 

 
3 

Notes: Averages calculated from ranking values in the range of 1 = did not happen or apply to 5 = very 
helpful 
 
8.3.3.4  Administrative costs of IPPC regime 

The survey also asked for the extent of administrative costs of IPPC implementation. It was 
found that there is a wide variation. In one A plant no data was available and in the other costs 
were with about 3,000 Euros the lowest in the sample. 
 
Also in one B plant no data was available. Three of the B plants had spent between 50,000 
and 60,000 on staff time. In another plant staff time was only evaluated with 17,000 Euros. 
Consultancy costs in all four B plants where data was available varied between 7,000 and 
47,000 Euros. In the entire sample only one plant had to pay a one-off permit fee. Total admin-
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istrative costs varied between 0.01% for a large plant and 0.04 and 0.19% of turnover for me-
dium sized plants. 
 
8.3.3.5  Stringency of emission limit values in IPPC permitting 

Emission limit values were very strict in the A plants, in one case even stricter than the BAT 
associated emission levels for dust emissions. But also the NOx emissions in one of the B 
plants were more stringently regulated than the BAT associated emission levels suggest. In 
another one the current NOx emission limit was already close to the BAT associated emission 
level for NOx emissions. However, the current dust limit was very lenient. Three further B 
plants expected  a jump in either only their dust regulation or both dust and NOx regulation. 
Concerning dust all plants would face in the future emission limit values coming close to the 
BAT associated emission levels of 30 mg/Nm3. Their current level of regulation varied between 
30-50, 50 and 150 mg/Nm3. With respect to NOx emissions only one plant which currently had 
a permit with an emission limit value of 1800 mg/Nm3 expected an ELV of 500-700 mg/Nm3 in 
its future IPPC permit. 
 
In one of the seven soda-lime producers in the sample IPPC was implemented using general 
binding rules. This site was classified as a B producer. In all other sample sites installation-
specific regulation was in place. 
 
8.3.4  Results from headquarter visits in the soda-lime sample 

There were two visits of headquarters in the soda-lime sample, one of an A and one of a B 
plant. 
 
In the A company IPPC did not have a negative impact on productivity. On the contrary, after 
the introduction of a low NOx burner melting efficiency increased by 50 %. As constraints to 
increasing productivity the lack of better melting facility and faster forming equipment were 
listed. Expectations of growth were negative due to low market demand. Some capacity in 
hand-made glass was already closed down. There are big fluctuations in the sales to super-
markets. One internal factor influencing growth was said to be machine capacity. A high ca-
pacity and speed on the production line reduces energy costs per unit as well as labour costs. 
Other limiting factors were said to be high wages and the quality of the glass. IPPC regulation 
did not play a role as a constraint to growth. Machine made goods were largely exported to 
supermarkets in Germany, the UK, France and Poland with a very strong price bargaining po-
sition towards the visited A company. Plans for production and delivery of products are agreed 
on year in advance between the company and the customer.  For machine made products 
Turkey was mentioned as strongest Non-EU competitor. Turkish companies were regarded to 
have a competitive advantage due to more lenient environmental regulation. 
 
The most important factor influencing sales of the company was seen in its flexibility in produc-
tion and ability to produce glass in special colours, in large quantities and good quality. Envi-
ronmental matters did not matter at all in this. Green products seemed not to play a role at all. 
Neither did location play a role (e.g. concerning better availability of raw material). 
 
The company complained about the short time period to meet IPPC standards. The main ob-
jective of the investments in the last five years was to increase efficiency and quality. There 
was no investment necessary because of IPPC implementation. The company was in compli-
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ance without additional investment. R&D efforts are undertaken in-house and it was said that 
they also have an impact on environmental performance. 
 
The company was aware of the fact that in the future sulphate and nitrate in the raw material 
will be regulated more stringently. This could have an impact on competitiveness. Also, IPPC 
could have an impact on energy consumption.  
 
In the B company up to 80% of all products were said to be subject to heavy international 
competition. Only technical innovations or marketing developments enable the company to 
create a differentiation in the market and to keep enough profitability. Basic articles and copies 
of their success stories are sold 30 to 40% cheaper by Asian and Turkish competitors. 
 
The company did not emphasize any particular constraints for increasing productivity, product 
quality or value added. However, it thought that there can be situations where environmental 
investment will be at the expense of other investment increasing productivity. As the A com-
pany the B company sold a large part of its products to supermarkets with very strong bargain-
ing power. The important factors for influencing sales were quality, price, innovation and ser-
vice. Environmental issues did not matter. IPPC was said to have no major impact on growth 
of the company. Growth influencing factors were rather seen in the control of the company´s 
distribution net, in a reduction of labour cost and delivery time. Most competition is coming 
from outside Europe where costs are lower. The strongest competitive pressure was felt by the 
company in its low end segment where volumes are high; also in glass drink ware there was 
strong competition. The company stated that the main elements it would compete on are 
(among other things) a mixture of quality, design, price, service and reactivity. As a major fac-
tor influencing competitiveness the strong evolution of customized products was mentioned. 
These products require new adapted processes. Furthermore, e.g. shorter production, digital 
decoration techniques and new colours play a role for competitiveness. The ability to innovate 
plays a core role. The company had a very strong R&D department and also had an R&D sec-
tion with developments for manufacturing glass with lower environmental impact at reasonable 
cost. This includes innovative melting and manufacturing technologies with less emissions. 
BAT related problems like difficulties with electric melting for fining glasses were overcome 
mostly by in-house R&D. 
 
8.3.5 Results from visits to regulators 

Regulators of both the A and the B company were visited. Information in relation to the A com-
pany was very limited, more details are available for the B company. 
 
In the A company the main difference between the old and the new system was that a single 
media regulation was replaced by integrated permitting. BAT shall be included in the permits 
as the highest possible standard. There were no complaints by industry since the law is now 
equal for all installations. The authority reported that local conditions can be taken into account 
through planning law in local zones. Monitoring of the regulated installation under concern is 
undertaken by the authorities themselves. Potential competitiveness impacts are not taken into 
account when the authority sets emission limit values. Administrative costs of the IPPC 
scheme are lower than under the old system. A fixed fee is directly paid by the regulated com-
pany to the authority. 
 
In the B company sector integrated permitting had been in place long before the IPPC Direc-
tive and there were only minor changes necessary to fully implement the IPPC Directive. There 
are sector guidelines for the glass industry describing best available techniques and related 
emission limit levels which may be even stricter than the BAT associated emission limit levels 
described in the glass BREF. The sector guidelines are only partly based on the glass BREF 
since the BREF was recognised by the authority as a source for getting an overview of the 



 249

 
 
 
  
 
  
 

 
  

glass sector and not so much as a reference document for determining emission limit levels. 
The main change compared to the previous permitting system is the explicit inclusion of the 
BAT approach. The use of cleaner technology has been taken into account in the past but it 
has not been adopted by legislation. Now BAT is considered when new installations are per-
mitted. The installations have to prove that they use BAT. Emission limit values in the new 
permitting system mainly stayed the same for the glass industry; some minor changes were 
made to emission limit values and there was no reaction from industry when the IPPC permit-
ting system was integrated in the existing permitting system. Also most procedures stayed the 
same. With respect to enforcement it was said that IPPC installations are inspected once every 
three years. The glass installations themselves have to monitor their emissions and annually 
report to the inspection authority. There was no information on economic and competitiveness 
impacts arising from IPPC implementation available. The administrative costs of the new IPPC 
scheme did not change. The authorities had made a comparative calculation of administrative 
costs prior to the implementation of the IPPC Directive. The Economics and Cross Media 
BREF was only used concerning cross media issues, but not in relation to economic impacts of 
BAT and BAT associated emission limit levels. Thus, overall, it seems that IPPC itself has not 
brought major changes to the regulated B installation. Any decrease in profits must be accrued 
to national regulation prior to IPPC. 
 
8.3.6  Conclusions on the soda-lime sample 

Certain operators in the soda-lime segment of domestic glass production reported to a various 
degree economic pressure arising from IPPC implementation. The available data for BAT in-
vestment requirements showed indeed for certain installations which were previously less 
stringently regulated a high absolute level of investment measured both as a percentage of 
turnover or of total annual investment. This investment need was independent of the type of 
IPPC implementation approach, be it via general binding rules or through a case-by-case ap-
proach. Simultaneously a high percentage of the soda-lime glass market is exposed to heavy 
international price competition. This import pressure is much more intense than in comparison 
to the crystal glass market or also the borosilicate market (see the sector review on chapter 6 
for respective data). Therefore the competitive pressure on certain sites within this market 
segment may be intensified by additional costs caused by IPPC implementation. This will be 
the case particularly for the low end of the soda-lime glass market where there is fierce price 
competition.  Any abrupt change in the stringency of environmental regulation due to IPPC 
implementation may have the potential to create additional competitiveness problems for cer-
tain installations of this market segment. However, as in the other two market segments exam-
ined in this study, environmental pressure was just one of many competitive pressures for the 
soda-lime glass producers in the sample. Therefore the extent of competitiveness impact 
stemming from IPPC implementation alone will be limited in comparison with e.g. impacts aris-
ing through differences in labour costs with respect to Non-EU competitors. Also at headquar-
ter level it was confirmed that IPPC implementation itself is not a decisive aspect of company 
development. 
 
8.4 Results for the sample of borosilicate glass  

Only two medium sized sample plants produced borosilicate. Due to this limited amount of in-
formation the analysis in this segment remains qualitative. 
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8.4.1 Composition of the sample and brief overview of results 

The first plant had an IPPC permit in place and expected a decrease in profit due to IPPC im-
plementation. It had estimated additional BAT costs to be 20% of annual investment cost. The 
second plant intended to apply for a permit soon and did not expect any decrease in profit. It 
also estimated their additional BAT costs to be only 10% of annual investment cost. Corre-
sponding to the terminology used in the segments of crystal and soda-lime glass we call the 
first plant B plant and the second A plant. 
 
Overview of results 
 
As in the crystal glass and the soda-lime sample the A plant was better able to absorb any 
additional cost of regulation because it had an overall better economic performance. Further-
more, in the implementation process itself the A plant encountered hardly any obstacles, 
whereas the B plant is.  
 
In the following paragraphs the detailed results are presented. 
 
8.4.2 Analysis of plant specific factors influencing the relationship between competitiveness 

and IPPC implementation 

8.4.2.1 Technical and economic data 

The A plant was with a melting capacity of 150 tonnes per day quite large and its furnace was 
just rebuilt. The B plant was with a melting capacity of 100 tonnes per day of medium size, but 
its furnace was also very recently rebuilt. Two thirds of the turnover of the B plant were made 
on the national market, whereas the export quota of the A plant was almost 80% with the larg-
est export share going to members of the European Union.  During the period of 2000 to 2005 
employment in the B plant had decreased by 30% and turnover had remained constant. During 
the same period of time the development in the A plant was much more dynamic: Not only 
grew its turnover by 27%, but also employment increased by 5%. Whereas production in the B 
plant fell by 4%, it increased by 8% in the A plant. Still, labour productivity was lower in the A 
plant. However, both plants reported that their gross operating profit measured as a percent-
age of turnover (so-called EBIT ratio) was negative during the last three years. No comparison 
concerning the ration of investment over depreciation costs was possible. The rate of capacity 
utilisation was higher in the A plant, but growth rates of capacity utilisation were equal in both 
plants producing borosilicate glass. 
 
8.4.2.2 Type of competition  

The B plant clearly operated in a market where price was the most important aspect of compe-
tition for the entire production programme. Moreover, it sold the largest amount of its products 
to supermarket chains where there was no bargaining position possible for the plant. The A 
plant, however, stated that price was only important in certain segments of its production pro-
gramme and that the plant was able to charge certain quality premiums for its products. Fur-
thermore the A plant claimed to have a strong bargaining position towards vis-à-vis their buy-
ers and suppliers. 
 
8.4.2.3 Competitive advantages and disadvantages of borosilicate producers in relation to EU 

and Non-EU competitors 

The A plant strongly complained about the disadvantage of higher labour costs in comparison 
to its EU competitors, but thought that environmental costs were neutral. A big advantage was 
seen in the plant´s better co-operation with customers and suppliers. In comparison to Non-EU 
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competitors, also better co-operation, but in addition higher quality as well as better raw mate-
rial availability were reported as important competitive advantages. As the strongest competi-
tive disadvantage with respect to Non-EU competitors both lower labour costs and prices were 
named. Lower environmental costs of Non-EU competitors were only ranked as a moderate 
competitive disadvantage for the plant. 
 
In the B plant the strongest competitive disadvantage towards EU competitors was not seen in 
higher labour costs, but in lower prices. Lower electricity and energy costs as well as environ-
mental costs were also regarded as fairly important disadvantages. As in the A plant a strong 
competitive advantage was seen in the plant´s better co-operation with customers and suppli-
ers. Vis-à-vis Non-EU competitors lower labour, electricity and energy costs as well as envi-
ronmental costs were seen as strongest competitive disadvantages. Better co-operation and 
higher quality were the most important competitive advantages of the B plant with respect to its 
Non-EU competitors. 
 
8.4.2.4 Plant size, BAT specific compliance costs and economic impacts of BAT implementa-

tion 

The A plant had invested in modification of combustion, oxy-fuel firing, bag filters and cooling 
modifications, but did not give any cost details. Combustion modification was the only BAT 
implemented before the year 2000, all other BATs were quite recently implemented and all 
with positive or neutral economic effects. Other than the B plant the A plant did not encounter a 
negative impact on process efficiency and product quality from the operation of bag filters. It 
only stressed that there was an operating cost associated with bag filters. 
 
The B plant invested 300,000 Euros or 1% of its turnover in BAT specific equipment and had 
operating costs of 21,000 Euros. The specific BATs were combustion modification, batch for-
mulation, oxy-fuel firing and bag filters. Oxy-fuel firing was in place since 1991, the other BATs 
were implemented quite recently. Only bag filters were said to have a negative impact both on 
process efficiency and product quality. No specific difference in the timing of the BAT invest-
ment could be found between the A and B plant. 
 
The energy efficiency increased in both plants. In the B plant it was said that this due to the 
implementation of BAT during the last furnace repair. This has produced energy savings on the 
furnace of 23% for gas, 23% for oxygen and 5% for electricity. However, these measures were 
introduced due to price pressures of the market and not as a response to IPPC. 
 
8.4.3 Changes due to IPPC implementation compared to previous regime 

8.4.3.1 General understanding of the drivers of environmental activities 

The A plant clearly had a more business integrated understanding of its environmental activi-
ties than the B plant. Whereas the A plant  ranked all possible answers in this category with 
the highest number (i.e regulation, improvement of production process and product quality 
etc.), the B plant only saw in regulatory pressure and environmental responsibility of the man-
agement the highest importance. All other, more business related answers were ranked to be 
of low importance.’ 
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8.4.3.2 Potential obstacles 

Both plants complained heavily about the lack of resources in place for IPPC implementation. 
Moreover, the A plant expected a lack of know-how in the plant and also was afraid of the 
length of the permitting procedure. No other particular obstacles were observed. 
 
8.4.3.3 Helpful factors 

The B plant thought that the one-stop-shop permitting procedure in its country and the co-
operative relationship with the authorities were of greatest help in the entire permitting proce-
dure. Also, voluntary/negotiated agreement between the authorities and a phasing approach 
were estimated to be quite helpful factors. The A plant did not expect any particular helpful 
factors. 
 
8.4.3.4 Administrative costs 

(Expected) administrative costs amounted to about 65.000 Euros (0.09 and 0.02% of turnover 
respectively) in both plants with the largest percentage spent on consultancy services. Only 
the B plant had to pay a one-time application fee. 
 
8.4.3.5 Stringency of emission limit values 

The B plant was in its new IPPC permit subject to quite stringent dust emission limit value of 
30 mg/Nm3. In the previous permit the limit had been 100 mg/Nm3. The NOx emission limit 
value was with 5400 mg/Nm3 quite lenient and had remained the same in comparison to the 
old permit. 
 
The A plant expected in its future IPPC permit a dust emission limit which would be by two 
thirds stricter per tonnes of product than the current limit. Also, the NOx emission limit value 
was expected to become more stringent by one third per tonne of product produced. 
 
While in the A site IPPC was implemented via general binding rules, in the B case an installa-
tion-specific approach was in place. 
 
8.4.4 Results from headquarter visits 

There was a visit to the B plant. It was stated that IPPC or other environmental regulation does 
have an impact on company profitability because of the need to implement control and/or 
abatement processes which do not add value to the product. The cost of these processes can-
not be passed on to the customers. It was also stated that the funding of environmental control 
measures has taken away investment from productivity enhancement and/or new product in-
troduction. The latter is together with price and cost the decisive factor for growth. 
 
However, overall, it was stated that IPPC has no major impact on growth. Within the EU it was 
thought that early implementation of IPPC offers a short term advantage towards those Mem-
ber States which are slower in the implementation process. Especially, the low end price sec-
tor is under pressure from outside EU competition. Then lower environmental costs are a com-
petitive advantage for Non-EU competitors. The company has a strong R&D department which 
also helps to overcome environmental problems. There were no technical problems due to 
BAT introduction. Thus, it seems, even when IPPC slows down immediate profits to some ex-
tent, there is no long term impact. 
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8.4.5 Results from visits to regulators 

There was also a visit to the regulator of the B plant. The main result was that national emis-
sion limit values were transferred to the new IPPC permit. These previous limits are valid until 
new limits are applied. Thus, there is some phasing-in element which is advantageous for 
business. 
 
8.4.6 Conclusions on the borosilicate glass sample 

Due to the limited number of observations the results on borosilicate glass are not as firm as in 
the other two samples covered by the survey. However, the main trend that competitive plants 
can withstand legislative pressure is likely to be confirmed also for borosilicate glass. Again, 
the history of stringent environmental regulation played a role for an implementation of the 
IPPC Directive without detrimental impacts on competitiveness. The A site was regulated by 
general binding rules and had had for a long time stringent emission limit values in place. 
Plants which experience an abrupt increase of the level of environmental stringency are likely 
to encounter more economic pressure. Still, the nature of the observed case of a decrease in 
profitability seemed to be short term, rather than long-term since at the headquarter level it 
was reported that IPPC does not have an impact on growth. Also, at the plant level no impact 
on price could be measured arising from IPPC implementation. With respect to non-EU com-
petition especially the low end segment of the borosilicate market is hit. But even if environ-
mental pressure is a strong competitive pressure, it is one of many pressures and according to 
the cost structure e.g. labour costs are of greater importance for international competitiveness 
than environmental costs. 
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8.5 Summary and overall conclusions  

In the following first of all the results of the survey in the domestic glass sample are summa-
rised according to the set of hypotheses developed in chapter 8.1 of this report (see section 
8.5.1). First of all the results are summarised according to the plant specific factors influencing 
the relationship between competitiveness and IPPC implementation; then the implementation 
specific factors are presented. The findings are shown for the three product groups and their 
sub-classification in A and B performers. Second, a summary of the findings with headquarters 
and regulators is presented in section 8.5.2. Overall conclusions follow in section 8.5.3. 
 
8.5.1 Comparative summary of survey findings according to original set of hypotheses 

8.5.1.1 Plant specific factors influencing the relationship between competitiveness and IPPC 
implementation 

Hypothesis 1: The stronger the competitive position of plants is in terms of input indicators like 
age of machinery and R&D efforts (the likely explanations for competitiveness), the easier it 
will be for a plant to integrate environmental regulation. 
 
Answer: Across all product groups of the sample a very modern capital stock was found. This 
is likely to be a positive factor in implementing BAT in a competitive way. However, R&D ef-
forts (measured as % of turnover in 2005) were always stronger in those plants and companies 
which did not consider themselves to be negatively affected by IPPC implementation. This 
confirms the hypothesis that plants and companies with strong R&D facilities can also more 
easily integrate environmental requirements arising from IPPC legislation than other plants and 
companies with a weaker R&D base.  
 
Hypothesis 2: Plants with a strong competitive standing in terms of output indicators (the con-
sequences of strong competitiveness) like growth of turnover, growth of employment, high 
profitability and high investment ratios, high physical productivity, high export quotas and high 
capacity utilisation are more likely to adapt to environmental regulation and its cost conse-
quences more easily. 
 
Answer: The hypothesis was confirmed for most variables, i.e. is indeed true for domestic 
glass making that the plants with a better competitive standing are in a better position to ab-
sorb additional costs from IPPC implementation. However, there was some variance in the 
single product groups as is shown in table 52 below. In crystal glass all but two output indica-
tors of competitiveness were stronger in the A plants compared with the B plants. Only interna-
tional export quota could not be identified as a stronger factor than in the B plants and both in 
A and B plants there were decreases in employment. Also in the sample of borosilicate pro-
ducers the A plant was stronger than in the B plant in all output categories except profitability. 
No comparison could be made for the ratio of investment over depreciation costs due to a lack 
of data. Finally, with respect to the soda-lime sample, growth of production volume seemed to 
be lower for the A part of the sample, capacity utilisation was the same in A and B plants and 
no data on the level of physical productivity is available. 
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Hypothesis 3:  Plants and companies which are less exposed to price competition, will be less 
vulnerable to the additional costs of environmental regulation because they are in a better po-
sition to pass on environmental costs on price. 
 
Answer: The answer varies according to the product type: Within the crystal glass and the 
borosilicate sample the A plants are clearly able to charge quality premiums to a greater extent 
than the B plants where price competition makes the plants more vulnerable to an increase of 
production costs caused by IPPC implementation. Across the entire soda-lime sample there 
was a mixture of price and quality competition making the product segment in general more 
vulnerable to any cost increase induced by environmental regulation. However, the ability to 
offer a large variety of products tailor-made to the needs of their customers was found signifi-
cantly less important by all B producers in comparison to the two A plants in the soda-lime 
sample.  
 
Hypothesis 4: Plants where environmental pressure is just one or a less important pressure 
amongst other competitive pressures, are more likely to integrate the costs of environmental 
legislation into their business activities. 
  
Answer: Environmental pressure was measured to be one of many competitive pressures ex-
erted on sample plants and almost all plants felt this as a disadvantage.  But there was a cer-
tain variance between the product groups. In crystal glass less A than B plants regarded envi-
ronmental costs as a severe disadvantage in comparison with EU competitors; however, al-
most the entire crystal glass sample felt environmental costs to be serious disadvantage when 
a comparison with non-EU competitors was made. In the soda-lime sample  environmental 
cost pressure was found to be a more pronounced disadvantage in relation to Non-EU com-
petitors in particular for the B plants of the soda-lime sample. The A plant in the borosilicate 
sample did not rank environmental costs to be a disadvantage in comparison to its EU-
competitors and also with respect to its Non-EU competitors environmental costs were seen 
only as a moderate disadvantage. The B producer in the borosilicate sample, however, felt 
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environmental costs as a strong disadvantage both in comparison to EU and non-EU competi-
tors.  
 
Hypothesis 5: The size of plants will have an impact on the relationship between regulation 
and competitiveness on the plant/firm level since the cost of compliance is likely to be a nega-
tive function of the size of plants/firms. I.e. smaller plants are more likely to suffer from a loss in 
competitiveness by stringent environmental regulation than large plants. 
  
Answer: Where investment in BAT was required or expected as a demand of IPPC implemen-
tation, no clear relationship between compliance costs and plant size could be discovered. 
With the limited amount of data available we can only state that investment requirements for 
small plants do not appear do be greater than those for medium sized plants (see table 53). 
However, it is found that in those cases where the pre-IPPC system was relatively lenient in 
terms of emission levels, investment demand was found to be a relatively high percentage of 
both turnover and annual investment, in particular for some of the B plants on soda-lime and 
borosilicate glass production.   
 
Table 53  

Overview of available BAT specific compliance cost data  
in the domestic glass sample 

BAT specific investment costs 
measured  

Small plants –  
A and B category 

Medium sized plants, 
A and B category 

as % of turnover in … 
… crystal glass 0 (in two A plants),1 (B) 0 (A), 0.4 (A) 
… soda-lime glass n.a. 0.08 (A), 3.6 (B), 9.0 (B) 
… borosilicate glass - 1 (B) 
as % of total annual investment in … 
… crystal glass n.a. n.a. 
… soda-lime glass n.a. 8 (B), 10 (B) 
… borosilicate glass  

- 
10 (A) 
20 (B) 

 
Hypothesis 6: There will be differences in the economic impact of implementation of individual 
BATs across plants. Those plants which are able to gain positive effects of BAT investment 
e.g. on process efficiency or product quality are likely to be less negatively affected by BAT in 
their core competitiveness aspects.  
 
Answer: Concerning BAT measures for the reduction of NOx and dust emissions in both the 
crystal and soda-lime glass sample it is found that A plants invest earlier and with more fa-
vourable economic impacts in BAT. In the borosilicate sample this result is confirmed only for 
dust abatement techniques and no specific differences in the timing of BAT investment were 
identified. No specific results concerning the timing of investment was found for borosilicate 
production. 
 
8.5.1.2 Implementation specific factors 

Hypothesis 1: Plants with a history of stringent environmental regulation and a pre-IPPC per-
mitting system which is similar to the IPPC regime will find it easier to adapt to the IPPC re-
gime. 
  
Answer: This hypothesis is confirmed for the crystal and the borosilicate sample, where almost 
all A producers are located in countries where there is a history of stringent regulation and 
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where the similarity between pre-IPPC and IPPC regime is high. Simultaneously there are 
cases in the crystal and also in the soda-lime sample where some A producers are located in 
countries where environmental regulation has been more lenient and the integrated approach 
to environmental regulation is new. There must be other helpful and hindering factors which 
may be more or equally important for a successful implementation of the IPPC Directive (see 
hypothesis 2 and 3 below). 
 
Hypothesis 2:  Implementation of the IPPC Directive is undertaken in the survey sample 
through general binding rules and case-by-case approaches. It is hypothesised that plants 
which are subject to a strong increase in the stringency of the emission limit values in their 
IPPC permits compared to their previous permits are likely to suffer from a loss in competitive-
ness due to a possibly sharp increase in compliance costs irrespective of the type of imple-
mentation approach. 

Answer: Whilst it was found that there were five sample cases where IPPC was implemented 
via general binding rules, there were eleven sample sites in which a case-by-case approach 
was undertaken. Although the majority of sites regulated by general binding rules were classi-
fied among the A producers with stringent regulation and no impact on competitiveness, there 
were also sites where case-by- case regulation was relatively stringent and did neither trigger 
a harmful competitiveness impact. However, whenever there was a sharp tightening of emis-
sion limit values in the IPPC permits in comparison to the previous permit, it brought about the 
risk of a detrimental impact on competitiveness irrespective of the type of implementation ap-
proach.  

Hypothesis 3: Plants which encountered one or several helpful factors during the IPPC imple-
mentation process are less likely to suffer from a negative impact on competitiveness arising 
from IPPC. 
  
Answer: There are indeed some helpful factors which facilitate IPPC implementation. Amongst 
them can be found a co-operative relationship with authorities, the availability of glass BREF 
as reference manual, one-stop-shop permitting and very importantly the coincidence of IPPC 
implementation with own efforts to improve the environmental performance of a plant. These 
facilitating factors were especially helpful where the IPPC regime induced a major change in 
comparison to the pre-IPPC regime. 
  
Hypothesis 4: Plants which are confronted with a series of obstacles throughout the IPPC im-
plementation process are likely to encounter competitiveness impacts which are stronger than 
in plants where there are less obstacles. 
  
Answer: The hypothesis is confirmed for the largest part of the sample: Both in the crystal 
glass and the soda-lime sample obstacles like lack of resources, information and know-how on 
IPPC, lack of phasing-in plans and increased monitoring and reporting duties were found more 
frequently and with a higher importance in the B plants than in the A plants. In the borosilicate 
sample no pronounced difference could be found. 
  
Hypothesis 5: IPPC can raise the administrative costs of permitting in some cases. Where this 
cost is significant as a % of turnover, it may have the potential for detrimental impacts on com-
petitiveness. 
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Answer: The range of administrative costs of IPPC implementation in the sample varied be-
tween 0.01 and 0.19% in the sample. Due to this small level of costs no direct impact on com-
petitiveness can be expected from this.  
 
8.5.2 Summary of findings of interviews with headquarters and regulators 

8.5.2.1 Findings of interviews with headquarters 

Altogether six visits to headquarters of domestic glass companies were undertaken. There 
were three visits of crystal glass producers, two of soda-lime glass companies and one of a 
borosilicate manufacturer. A common baseline for all three product groups in the visited com-
panies was that Non-EU competition threatens only the low-end of the market. In this market 
segment lower environmental costs of non-EU competitors are a competitive advantage for 
them. Simultaneously, lower labour costs seem to be the most important competitive advan-
tage for Non-EU competitors. Companies also stated that there was no impact from IPPC on 
long term growth. However, there was some variation in the answers according to product 
group which is presented below. 
 
Crystal glass 
 
Two crystal glass producers (both were A producers) clearly stated that IPPC implementation 
did not touch upon profitability or competitiveness. Also growth rates of the companies under 
concern were not affected by IPPC. Moreover, it was stressed that modernisation of furnaces 
and environmental upgrading was undertaken with a simultaneous capacity increase. Strong 
R&D activities facilitated the take-up of BAT. These two companies had been subject to strin-
gent regulation since a long time. In a third (B) plant where the application for the IPPC permit 
was still pending, it was also stated that IPPC currently did not touch upon profitability. How-
ever, the last environmental investment in that company was from the 1980ies and it was 
feared that in the future the authorities could put more environmental pressure on the com-
pany. This would raise environmental costs and have a negative impact on competitiveness. 
 
Soda-lime glass 
 
In the A company IPPC did not have a negative impact on productivity. As constraints to in-
creasing productivity the lack of better melting facility and faster forming equipment were listed. 
Expectations of growth were negative due to low market demand. IPPC regulation did not play 
a role as a constraint to growth. In the B company up to 80% of all products were said to be 
subject to heavy international competition. The company thought that there can be situations 
where environmental investment will be at the expense of other investment increasing produc-
tivity. The strongest competitive pressure was felt by the company in its low end segment 
where non-EU competitors are heavily competing. The ability to innovate plays a core role for 
staying profitable. Therefore the company had a very strong R&D department where also re-
search on manufacturing glass with lower environmental impact at reasonable cost was under-
taken. 
 
Borosilicate glass 
 
The headquarter of a borosilicate manufacturer (B category) stated that IPPC or other envi-
ronmental regulation can have a short term impact on company profitability because of the 
need to implement control and/or abatement processes which do not add value to the product 
and take away investment from productivity enhancement and/or new product introduction. 
The latter is together with price and cost the decisive factor for growth. Still, overall, it was re-
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ported that IPPC implementation has no major impact on growth. Within the EU it was thought 
that early implementation of IPPC offers a short term advantage towards those Member States 
which are slower in the implementation process.  
 
Thus, it seems, even when IPPC implementation slows down immediate profits to some ex-
tent, there is no long term impact on growth paths of companies.  
 
8.5.2.2 Findings of interviews with regulators 

In the countries where headquarter visits took place, also meetings with the regulatory authori-
ties were set up. Everywhere it was stressed that a media based approach was now replaced 
by an integrated approach. In most cases the BREF was consulted for the identification of 
BATs. In one case there were sector guidelines for the glass industry describing best available 
techniques and related emission limit values. These sector guidelines were only partly based 
on the glass BREF since the BREF was recognised by the authority as a source for getting an 
overview of the glass sector and not so much as a reference document for determining emis-
sion limit values. Many visited regulators had transferred the existing emission limit values 
from the national regulation into the IPPC permitting process. Since these pre-IPPC values 
showed differences in environmental stringency in the countries visited, there are indeed dif-
ferences in the stringency of IPPC implementation across EU Member States. All regulators 
stated that local conditions can play a role in setting emission limit values. Economic and com-
petitiveness considerations could not be answered by the interviewed regulators. It was said 
that they did not take the Economics and Cross Media BREF into account when regulating a 
plant. Only one authority reported that it would take economic considerations into account if it 
negotiated emission limit values which are stricter than general binding rules.  
 
8.5.3 Overall estimation of the impact of different approaches to IPPC implementation and 

their impacts on competitiveness in the case study  

In this case study different approaches of IPPC implementation have been identified by means 
of a survey among 17 domestic glass producers of which 16 answers have been used for the 
analysis. One crystal glass company producing jewellery was not used for the analysis in order 
not to distort the results of the other crystal glass companies producing mainly tableware. 

The two main market segments studied here are crystal glass and soda-lime glass. Overall, 
the market for crystal glass is in general decline due to changing trends in style and a reduc-
tion in consumption. The survey results found in the sample of crystal glass producers suggest 
that IPPC is not found to be a major factor affecting competitiveness of this market segment. 
The segment of soda-lime glass is very price sensitive and exposed to fierce international 
competition. Generally, the sample results suggest that any increases of production costs for 
EU producers acting in the low end of the market are difficult to absorb. Further differentiations 
of results are as follows: 
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With respect to the impact of different types of IPPC implementation there were five sample 
cases where IPPC was implemented via general binding rules. Simultaneously, there were 
eleven sample sites in which an installation-specific approach was undertaken. Although the 
majority of sites regulated by general binding rules were classified among the A producers with 
stringent regulation and no reported impact on competitiveness, there were also sites where 
case-by- case regulation was stringent and did neither trigger a harmful competitiveness im-
pact. However, whenever there was a sharp tightening of emission limit values in the IPPC 
permits in comparison to the previous permit, it triggered the risk of a detrimental impact on 
competitiveness irrespective of the type of implementation approach.  

It was also found that environmental pressure was one of many competitive pressures faced 
by the domestic glass industry. This process has started long before IPPC implementation. 
Other competitive pressures like e.g. lower labour costs in Non-EU competitor countries exert 
a higher degree of pressure on the EU domestic glass producers than costs following IPPC 
implementation. 
 
Overall, no significant impact of IPPC implementation on competitiveness and long term 
growth or company development of high quality segments of the domestic glass industry in the 
EU could be traced. This was the case across all product groups and also across different 
types of implementation approaches. That means that a plant could be an A plant experiencing 
no detrimental impact on competitiveness from IPPC implementation even when its pre-IPPC 
legislation was more lenient than the requirements of the new IPPC permit.  
 
However, there are also certain risks connected to IPPC implementation. First of all, the com-
petitive impact for the domestic glass industry lies in the low end part of its markets where 
there is a high degree of price competition and companies are exposed to non-EU imports 
coming in large quantities especially from China and Turkey.68 This is the case regardless of 
environmental legislation, but the competitive impact may be increased through additional 
costs arising from IPPC implementation. The segment of soda-lime glass manufacturing is 
especially exposed to imports from non-EU competitors. A large part of the survey respon-
dents producing soda-lime glass complained about non-EU competitors and negative impacts 
on profitability arising from IPPC implementation. Second, the case study also revealed that 
when there were jumps in the stringency of regulation, BAT specific compliance costs can in-
deed be demanding and have the potential to intensify competitive impacts which are already 
inherent to the domestic glass industry for other reasons (e.g. decreasing demand).  
 
At the same time headquarter interviews with companies of all three product groups showed 
that IPPC implementation did have no impact on growth and market development which are 
central long term indicators of competitiveness. Therefore, the negative competitiveness im-
pacts on profitability reported by this particular industry seem to be of a short-term nature be-
cause growth and company development was not affected in the long term.  
 
Whilst no particular impact on competitiveness could be discovered, there was also no evident 
gain from IPPC implementation for industry: Early IPPC implementation e.g. already in 2000 
did not yield an obvious competitive advantage for forerunners. Only one of the companies 
with an IPPC permit reported the fact that it had a stringent permit as a competitive advantage. 
However, in the entire industry environmental concerns did not seem to matter very much in 
the supplier-producer-buyer relations.  

                                            
68  E.g. in 2005 the import quota for all  domestic glass is reported by CPIV to be about 29 %. Thereof imports of 

Turkey and China account for 79 %.  
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9. Comparative conclusions on the two case studies and concluding remarks on the 
chosen research design  
 
In this chapter the results of the two case studies are compared and the validity as well as the 
limitations of the study are addressed.  
 
9.1 Comparative conclusions on the two case studies 
 
Although the two case studies on electric steelmaking and domestic glass production do not 
follow an identical research approach, a broader comparison of main variables having a poten-
tial impact on the relationship between different approaches to IPPC implementation and com-
petitiveness can be drawn. 
 
In both case studies there were some common plant specific factors examined which seemed 
to facilitate the economically efficient adoption of the IPPCD.  
 
Definitely a young plant/furnace age had a positive impact both in electric steelmaking and 
domestic glass production. The role of plant growth measured in terms of employment was 
less evident: A clearly positive impact could only be found for the soda-lime plants of the do-
mestic glass sample. Also with respect to productivity (i.e. physical productivity measured in 
tonnes per employees) only in the crystal glass sample there was clear evidence for a positive 
role in the implementation of the IPPCD. Those sites which export a lot are potentially put at a 
disadvantage in the electric steel sample since in certain product segments sample sites are 
exposed to strong price competition on international markets. For domestic glass a more dif-
ferentiated view on the role of further plant specific factors like profitability, investment ratio, 
R&D capacity etc. was possible and there was evidence that plants showing a higher perform-
ance concerning these factors experienced less or no competitiveness impacts arising from 
IPPC implementation (see also table 54 below). Due to data limitations this latter set of vari-
ables could not be tested in the steel sample.   
 
Concerning the analysis of a possible relationship between plant size and compliance costs 
arising from IPPC implementation there was in both case studies only limited data available. 
From this data, however, there was in both case studies no evidence that small plants would 
suffer more from costs related to IPPC implementation than large plants.  
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PPllaanntt  ssppeecciiffiicc  ffaaccttoorr  EElleeccttrriicc  sstteeeellmmaakkiinngg  ssaammppllee  DDoommeessttiicc  ggllaassss  ssaammppllee  
PPllaanntt//ffuurrnnaaccee  aaggee  PPoossiittiivvee  PPoossiittiivvee  iinn  aallll  sseeggmmeennttss  
PPllaanntt  ggrroowwtthh  ((ii..ee..  eemmppllooyy--
mmeenntt  ggrroowwtthh))  

NNoo  cclleeaarr  eevviiddeennccee  PPoossiittiivvee  ffoorr  ssooddaa--lliimmee;;  lliittttllee  
ddaattaa  ffoorr  bboorroossiilliiccaattee;;  nnoo  eevvii--
ddeennccee  ffoorr  ccrryyssttaall  ggllaassss  

PPhhyyssiiccaall  pprroodduuccttiivviittyy  ((ttoonnnneess  
ppeerr  eemmppllooyyeeee))  

NNoo  cclleeaarr  eevviiddeennccee  PPoossiittiivvee  ffoorr  ccrryyssttaall  ggllaassss;;  nnoott  
eennoouugghh  ddaattaa  iinn  ootthheerr  ggllaassss  
sseeggmmeennttss  

IInntteerrnnaattiioonnaall  eexxppoorrtt  qquuoottaa  DDeeppeennddiinngg  oonn  ttyyppee  ooff  ccoomm--
ppeettiittiioonn  

NNoo  iinnfflluueennccee  iinn  ccrryyssttaall  ggllaassss;;  
ppoossiittiivvee  ffoorr  ssooddaa--lliimmee;;  lliittttllee  
ddaattaa  ffoorr  bboorroossiilliiccaattee  

PPllaanntt  ssiizzee  NNoo  eevviiddeennccee  NNoo  eevviiddeennccee  ffoorr  ccrryyssttaall  aanndd  
ssooddaa--lliimmee  ggllaassss;;  lliittttllee  ddaattaa  ffoorr  
bboorroossiilliiccaattee  

 
The two case studies also analysed the potential influence of the type of competition and the 
role of cost pressure arising from environmental regulation relative to other competitive pres-
sures on the relationship between IPPC implementation and competitiveness. 
 
In both case studies there was evidence that sample sites operate under varying types of 
competition with the dominant characteristics being price and quality competition and some-
times a mixture of both. Sample plants operating in a business environment with a high degree 
of price competition were more vulnerable to an increase of environmental costs induced by 
IPPC implementation than those sample sites where quality aspects dominated the type of 
competition.  
 
In both case studies environmental cost pressure was identified to be one of many competitive 
pressures. In addition, from the sector descriptions presented in chapters 5 and 6 in this study 
it became obvious that e.g. costs of raw material account for a much larger share in total pro-
duction costs than environmental costs. This was generally acknowledged during interviews. 
 
In the case studies the individual economic impacts of BAT implementation for each sample 
site were analysed. Data were scarce, but some interesting findings can be reported. 
 
An analysis of individual economic impacts of BAT implementation showed for the electric 
steel case that in many cases investment in any BAT represented an additional cost for the 
plants with relatively long pay-back periods (if any).  Still, there were cases where BAT invest-
ment was reported to trigger positive impacts on e.g. process efficiency and labour productiv-
ity. 
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Concerning certain BAT measures for the reduction of NOx and dust emissions in both the 
crystal and soda-lime glass sample it is found that plants which have invested earlier and have 
done this with more favourable economic impacts experience no competitiveness impacts from 
IPPC implementation. 

Concerning the wider implementation specific and institutional context of the survey countries 
in both case studies it seems that countries with a history of stringent environmental regulation 
and a pre-IPPC system which was already similar to the IPPC regime experience no problems 
in the transition to the IPPC regime.  

Simultaneously there are cases at least in the crystal and also in the soda-lime sample where 
environmental regulation has been more lenient and the integrated approach to environmental 
regulation is new. Still, the sites did not encounter any competitiveness impact when imple-
menting the new IPPC system. Survey data of the domestic glass survey and interview mate-
rial obtained in electric steelmaking proved that there are helpful factors on the institutional 
level which facilitate IPPC implementation. Amongst them can in both case studies be found a 
co-operative relationship with authorities, the availability of the BREF as reference manual, 
one-stop-shop permitting and very importantly the coincidence of IPPC implementation with 
own efforts to improve the environmental performance of a plant. 

However, sample sites also encountered obstacles in BAT implementation. Both in the crystal 
glass and the soda-lime sample obstacles like lack of resources, information and know-how on 
IPPC, lack of phasing-in plans and increased monitoring and reporting duties were found to be 
frequently quoted obstacles in those plants reporting a negative impact on competitiveness. In 
electric steelmaking interviews revealed few complaints concerning the length of the permitting 
process from application to take-up of production. It was also found out that the introduction of 
BAT is usually aligned with the investment cycles and with the time necessary to experiment 
with new techniques. Complaints were especially raised in the electric steel sample sites that 
there can be several reporting duties at the same time. It was also pointed to the different 
types of monitoring across EU and non-EU countries which may result in cost differences and 
differential competitiveness impacts between plants. 
 
The above has shown that even different perspectives on the available data and different ways 
of analysing the research material reach the same conclusions, i.e. that there is only limited 
evidence of any competitiveness impacts arising from IPPC implementation. In the sample 
IPPC implementation has not triggered any long term impact on growth and company devel-
opment. However, it does not mean that there are no limitations of the study which require fur-
ther thought (see section 9.2 below). 
 
 
 
9.2 Concluding remarks on the chosen research design  
 
In the following a few general and also some more specific concluding remarks on the chosen 
research design are presented. 
 
Firstly, generally speaking, the chosen research approach has been a case study operating on 
multiple levels (institutional analysis, sector reviews and analysis of survey/interview data). On 
the level of data analysis it is in the nature of case studies that they usually operate with small 
data pools. Therefore no statistical generalisations can be made. Still, case studies are based 
on analytical grounds, i.e. aim at making plausible that the insights gained can be valuable in 
other situations. For this purpose case studies need to guarantee validity which refers to cor-
rectness of a description, conclusion, interpretation or an explanation. A major advantage of 
case studies is that they often combine quantitative and qualitative data and thus can shed 
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light on otherwise intangible factors (e.g. the role of strategic positioning of management to-
wards environmental policy issues). Moreover, a deeper understanding of the motivations of 
stakeholders can be gained than in a merely quantitative study focused on aggregated results. 
Very importantly, case studies achieve their validity – among other things - by developing a 
balanced view on positive and negative factors influencing the research area.  
 
Secondly, there are also some more specific remarks on the scope and the robustness of the 
chosen research design in this study.  
 
In comparison to the Hitchens study where a purely interview-based approach was chosen we 
have introduced the additional method of a survey in the sensitive area of measuring competi-
tiveness impacts arising from recent environmental regulation. The survey method was chosen 
in order to obtain data for a large sample of both electric steelmakers and domestic glass pro-
ducers. However, for both a survey and interview approach a high degree of industry co-
operation is necessary. It was certainly experienced throughout the project that face-to-face 
interviews helped to build trust with industry and facilitated the understanding of the issue at 
stake. Therefore they not only improved the quality of the data collected during the survey by 
filling gaps and/or adding details, but sometimes even replaced the survey. Interviews must be 
regarded as an indispensable part of the research method applied in this study. The issue of 
confidence building and the need for interviews which are detailed by nature and time consum-
ing in an international research context also imply that the sample size cannot easily be ex-
tended.  
 
Overall, our research does not claim any cross-sectional or longitudinal validity as would be 
the case for research work based on census data. In particular, in the light of about 50.000 
IPPC installations a comparison between the case studies is only possible to a limited extent. 
The study shows a largely qualitative character and does not aim at extrapolations on the total 
sector or other industries.  
 
The robustness of research results certainly also depends on the one hand on the type of defi-
nition used for competitiveness and on the other hand also on the definition of what is consid-
ered a competitive distortion. Here clearly a multi-level approach of competitiveness using 
various indicators (e.g. plant growth, profitability etc.) and rankings (e.g. of competitive advan-
tages and disadvantages) was preferred to a maybe more accurate, but at the same time more 
limited measure of competitiveness like e.g. an exclusive focus on the change in labour pro-
ductivity induced by IPPC implementation. The advantage of the chosen approach is that it 
depicts both quantitative and qualitative factors influencing competitiveness which usually are 
missed when a mere quantification approach is applied. Qualitative details can usually only be 
generated by in-depth interviews. The disadvantage of the case study approach is that less 
emphasis can be put on quantitative estimations. 
 
Concerning competitive distortions, the study could show a partial convergence in emission 
limit values between Member States which can be seen as a movement towards a more level 
playing field (inequality view of competitive distortions). Still – related to the baseline problem - 
it needs to be stressed that implementation of the IPPCD is likely to be only one triggering fac-
tor in the process of convergence next to other national and/or EU regulations and standards.   

In most cases where data was available the BAT specific compliance costs were relatively low 
in the two case studies (apart from several cases where a (expected) rapid increase in the 
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stringency of environmental regulation require sample sites to large investments). However, no 
attempt was made to measure the so-called hidden costs of regulation arising e.g. from moni-
toring, reporting etc. which would raise the level of overall compliance costs. Likewise, the 
methodology used in this study did not focus on the environmental benefits of IPPC regulation. 
In the light of the main aim of the IPPCD which is to secure a high level of protection of the 
environment as whole, this is an important point to be addressed in other studies of the overall 
IPPC review process.   
 
 


