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Abstract  

Energy management plays an important role in the transformation of industrial energy systems 

towards improved energy efficiency and increased sustainability. This paper aims to study 

driving forces for improved energy efficiency in some European energy-intensive foundry 

industries. The investigation has been conducted as a multiple case study involving 65 

foundries located in Finland, France, Germany, Italy, Poland, Spain, and Sweden. The most 

relevant perceived driving forces were found to be financially related, followed by 

organizational driving forces. Nevertheless, some differences can be appreciated according to 

the firm’s size and country. Almost half of the studied foundries lack a long-term energy 

strategy, about one-fourth stated that they have used Energy Performance Contracting (EPC), 

and only approximately one in ten foundries have used Third Party Financing (TPF). Among 

the studied foundries, three out of five have conducted an energy audit. On average, the energy 

saving potential according to the respondents is stated to be 7.5%. In conclusion, energy 



management in the European foundry industry, despite increasing energy prices and extensive 

energy policy actions taken by the EU, still seems to have great improvement potential, calling 

for future research and policy actions in the field.  

 

Keywords: Energy management practices; Driving forces for improved energy efficiency; 

Energy services; Energy audit; European foundry industry. 

 

1 Introduction  

Increased energy efficiency is one of the highlighted objectives in the European strategy for 

smart, sustainable and inclusive growth [1]. Improving energy efficiency in energy-intensive 

industry is thus becoming increasingly important. From an industrial perspective, improved 

energy efficiency is recognized as providing a number of direct economic benefits, apart from 

indirect benefits such as increased competitiveness and higher productivity [2], [3], [4]. Despite 

the existence of cost-effective energy efficiency measures (EEM) in industry, new energy 

efficiency technologies often remain unimplemented due to several barriers [5]. The 

discrepancy between what is perceived as the optimal level of energy efficiency technology and 

the actual implementation of energy efficiency is referred to as the “energy efficiency gap” [6].  

Energy costs for European energy-intensive foundry industries represent about 5-15% of the 

added value [7]. Two main means of reducing energy costs can be identified. First, enterprises 

can apply supply side management, e.g. through investments in new electricity production or 

negotiating lower prices with their energy suppliers [7-8]. Second, enterprises can apply 

demand side management, e.g. adopt energy management practices at plant level within four 

principal areas: energy-efficient technologies, load management, energy conversion, and 



encouraging more energy-efficient behaviour (energy conservation). Energy management has 

received increased attention in regard to policy formulation, both in the form of Long-Term 

Agreements (LTA) and Voluntary Agreements (VA) [9]. Moreover, standards for energy 

management have been set internationally, e.g. the ISO 50001. Also, recent research shows that 

when not only adoption of technology but energy management practices are included, the 

energy efficiency potential is in fact higher [10]. 

Previous studies of improving industrial energy efficiency have been conducted, e.g. in the area 

of energy audits [11-13], energy optimization [14], [15], energy modelling [16], [17], and 

industrial energy audit programs related to adoption of more energy-efficient technologies [18], 

[19], as well as research on empirical barriers to energy efficiency in energy-intensive [20-22] 

and non-energy-intensive industry [23]. However, research concerning actual energy 

management practices in industry has so far been scarce, some exceptions being [24-26]. 

Moreover, studies concerning energy services in industry have not been extensive, some 

exceptions being [27-32]. Studies on driving forces for improved energy efficiency in industry 

have not been extensively published either [33-37]. The noticeable lack of published research in 

regard to energy management and energy services, i.e., major means to overcome barriers and 

achieve a more energy-efficient economy, as well as the lack of studies on drivers for improved 

energy efficiency, calls for research in the field. The European foundry industry is of particular 

interest to study in this regard due to its energy intensity. Therefore, this paper aims to study 

energy management practices in the European foundry industry and the driving forces for 

improved energy efficiency. The study covers major perceived driving forces, energy 

management practices, deployment of energy services, and is the first study within a 

transnational European context, thus contributing to improve the number of published research 

empirical findings in this field in the European industrial sector. 

 



2 Driving forces for improved energy efficiency 

Empirical studies in various industrial and public sectors have illustrated the existence of an 

energy efficiency gap. Energy as a resource is not being used as efficiently as it could be, and 

there is a recognized but still untapped reservoir of cost–effective technologies that are not 

being employed, even though these could substantially improve the energy end-use. This 

efficiency gap occurs in all sectors of society: households, public buildings, institutions and 

private industries [6], [31], [38], [39]. Since the foundry industry is an energy-intensive sector, 

this inefficient use of energy will become an increasing problem for the competitiveness of 

European foundries, as electricity and fuel prices are expected to increase, and those enterprises 

are facing the growing competition of developing countries characterized by lower labour 

costs.  

Barrier models have been the widely accepted model for explaining the existence of the energy 

efficiency gap [40-41], e.g. in the new European Energy Efficiency Directive. Indeed, a crucial 

step to overcome the gap is represented by a deep understanding of the barriers, i.e., what 

economic, behavioural and organizational problems prevent industries from adopting EEMs. A 

number of studies have investigated barriers to energy efficiency empirically [21, 23, 34-35, 

42-43]. Several studies have also investigated barriers to energy efficiency in e.g. the Swedish 

foundry industry [22], as well as the foundry industries in India [44], [45] and China [46], and 

more recently in the European context [47]. 

Despite the extensive amount of literature on barriers to energy efficiency, drivers for improved 

energy efficiency has so far received little research attention. A first contribution has been 

provided by de Groot et al. [33], who, analysing Dutch manufacturing enterprises, stated that 

cost reductions resulting from lowered energy use and direct fiscal subsidies were the two 

highest ranked driving forces. More recent contributions can be found in Swedish studies 



focused on non-energy-intensive manufacturing, foundry and pulp and paper industry [21-22], 

[34], which found that, while barriers differ among the studied sectors, the largest ranked 

driving forces in the three studies were, apart from cost reductions resulting from lowered 

energy use, people with real ambition and the existence of a long-term energy strategy. In 2010 

Hasanbeigi et al. [36] performed a study in the Thai manufacturing industry, finding that the 

highest ranked driving force was reduced production cost. Also, Cagno and Trianni [37] found 

that the most important driving forces in Italian firms were investment subsidies for technology, 

having long-term benefits and future external pressures. Apart from the previously presented 

publications, two more should also be noted. Nagesha (2005) found that achieving cost 

reduction and enhancing competitiveness were the two top drivers, and Reddy and Gaudenz 

(2007) outline a taxonomy for barriers and drivers [48-49]. 

 

3 Energy management in industry 

Energy management is widely recognized as a primary means to overcome barriers to energy 

efficiency. Literature has shown the relevance of both the adoption of energy-efficient 

technologies and more efficient routines and practices within the industrial sector [50]. Indeed, 

research shows that the adoption of energy management practices in industries may save up to 

40% of the total energy use, half derived from energy management practices and half from 

investments in energy-efficient technologies [51]. Examples of successful practices to be 

promoted can be found in the literature, e.g. the implementation of a long-term energy strategy, 

thanks to top management support, has been shown to be a key driver in previous studies [22]. 

Moreover, top management support is recognized as crucial for the creation of an in-house 

energy management program. The adoption of the aforementioned practices should be done in 

addition to conducting an energy audit [52]. Indeed, without a picture of previous cash flows, a 



controller has difficulty making a sound economic budget. Similarly, without an energy audit 

and energy balance sheet, i.e., a display of where energy is used, the energy controller lacks a 

top-down view. This in turn creates a risk for adverse selection of measures, i.e., too heavy 

focus on measures which do not use much energy, or have low energy efficiency potential.  

Apart from conducting an energy audit, which is heavily emphasized in the 2012 European 

Energy Efficiency Directive, one measure to overcome barriers and implement energy 

management and energy-efficient technologies is energy services. Energy services is a 

relatively new term that refers to contractual arrangements that aim to measurably improve 

energy efficiency. Apart from energy audits, an Energy Service Company (ESCO) can offer 

financial support in the investments in new technology [29], as well as additional services, e.g. 

support in managing the intervention within the plant and providing information about existing 

opportunities. Two common energy services are EPC and TPF. Both measures, as well as 

energy audits, are key means according to the European Commission to improve energy 

efficiency in the economy.  

Energy services have been mentioned both in academic literature [5], [29], [53] and in political 

directives as a tool to overcome many of the barriers to energy efficiency in organizations 

whose core business is not related to energy. Consulting an ESCO is a way for organizations to 

out-source energy management. They help in overcoming informational and financial barriers 

since an ESCO’s core business is energy management, and their services require them to stay 

well informed about technical and economical energy management solutions. Since ESCOs are 

specialized in energy savings they have the advantage of economies of scale, making use of 

their knowledge multiple times, thus reducing the costs for knowledge assimilation per kWh of 

improved energy efficiency. TPF helps to overcome capital shortages [5], [29], [53]. Energy 

services are provided in performance-based contracts, which also reduces the risk since the 

ESCO shares the project risk. However, consulting an external party to manage something as 



complex as an industrial energy system also implies transaction costs. What an ESCO gains in 

scale advantage and reduced risk must be compensated for by the extra costs generated from 

transferring some or all of the responsibility for energy management to an external party. Since 

transaction costs are not necessarily related to the size of the contract, this results in complex 

energy services being more profitable in large contracts [29], [37], [53]. 

 

4 Methods and delimitations 

Within a wider scope of getting a broader picture of the foundry sector in several European 

countries, i.e., Finland, France, Germany, Italy, Poland, Spain, and Sweden, the explorative 

nature of the study and the multiple sites investigated drove this study to be carried out as a 

multiple case study using semi-structured interviews and questionnaires conducted in late 2010 

and early 2011. The reason for choosing the specific countries was due to the fact that the 

countries were part of the FoundryBench project within the Intelligent Energy Europe program. 

Firstly, in collaboration with national foundry associations (led in the project by 

SwereaSWECAST) and research institutes in each country, a questionnaire was sent to 831 

foundries, via e-mail or postal service. 125 foundries answered the questionnaire, 65 of which 

answered it completely. The complete study embraces several aspects regarding key features 

related to energy and production as well as barriers to increasing energy efficiency (as analysed 

by the authors in [47]), energy management practices and drivers for energy efficiency 

(reported in Table 1). For a more thorough presentation of the questionnaire, please see [47]. 

Inspired by the categorization provided in previous literature [37], the driving forces were 

divided into four different categories: financial, informational, organisational and external 

driving forces. In order to evaluate the answers, a Likert scale was established, ranging from 1 



to 5 as follows: no impact (1), almost no impact (2), impact (3), some impact (4), and major 

impact (5). For a more thorough description of the list of drivers, please refer to Table 1. 

 

Table 1 

 

We decided to perform additional interviews with the people responsible for energy issues at 

their site. The purpose of the interviews was twofold: on the one hand, to integrate the available 

information from the responses to the questionnaires, and on the other hand, to help clarify the 

content of the responses. In preparing the interviews, a structured and fixed set of questions has 

been developed (presented in a fixed order), making it easy to both repeat (“replicate”) the 

interview and compare the available information. Moreover, it should be noted that a fixed 

structure is crucial if the researcher can only meet the informant once, and hence the interview 

is not likely to be repeated. Finally, holding constant the order of questions helps to limit 

so-called context effects [54], for which the answers given to a survey may be dependent on the 

nature of preceding questions. 

Through this combination of questionnaires and interviews we have built a multiple case study 

[55] among 65 European foundries (in Table 2 reporting the number of cases by country and 

firm size, according to the definition of SMEs given by the European Commission [56]).  

 

Table 2 

 

5 Results 



Energy saving potential 

The respondents in the study were asked to estimate energy saving potential in their foundries. 

In total, the respondents estimated an energy saving potential of 7.5%. According to the 

European Commission in its 2020 Primary Energy roadmap, the energy efficiency potential for 

European industry is 25% where major improvements are stated to be found among the support 

processes according to the roadmap [57]. In regard to more energy-intensive industries like the 

foundry industry, it must be noted that the percentage of support processes is relatively lower 

than in non-energy intensive companies, due to a large use of energy in the production process 

[52].  

5.1 Energy management practices 

According to Tanaka [58] identification of opportunities for improved energy efficiency is the 

most popular individual policy measure to improve industrial energy efficiency, followed by 

economic policies and prescriptive policies. Results from this multiple case study show that 

about two out of five foundries in the study have not conducted an energy audit, and foundries 

that had conducted an energy audit had higher energy use on average than the foundries that had 

not conducted an energy audit. Firms that have conducted an energy audit estimated lower 

energy efficiency potentials than foundries that have not conducted an energy audit. This might 

be related to the fact that after an energy audit, as shown by Cornelis [59], a company starts to 

adopt measures leading to lower potential a few years after the first audit.  

Among the studied foundries, we observed a large discrepancy between countries, where three 

out of four of the German foundries had conducted an audit while in Italy, only one out of four 

foundries had conducted an energy audit. This could in turn be related to the respective nation’s 

policy program towards the adoption of energy audits through subsidized energy audit 

programs. Germany, for example, has a history of energy audit programs [60]. When analysing 



these findings in relation to company size, results give a much more general picture: about half 

of the small, three out of five of the medium-sized, and two-thirds of the large foundries had 

conducted an energy audit. In conclusion, we can state that, starting from this exploratory 

analysis in the European foundry industry, energy audits, although widely recognized in the 

literature as a preferred means to increase the energy efficiency awareness of enterprises, thus 

providing useful information on inefficiencies and energy efficiency improvement 

opportunities, do not seem to be so much diffused yet. Indeed, European priorities towards a 

wider diffusion of energy audit in all sectors, and in particular within industry (with 

prescriptions for LEs and strong support for SMEs), seem to head for this important issue. 

As can be seen in Fig. 1, about half of the studied foundries claim not to have a long-term 

energy strategy. This suggests lack of in-house energy management practices. This response is 

not endemically related to foundries. Thollander and Ottosson [7] found that a large part of the 

Swedish pulp and paper mills, nearly half, either lacked a long-term energy strategy or had a 

strategy less than three years. Results from a previous study of the Swedish foundry industry 

reveal similar findings as this study’s; about half of the Swedish foundries lacked an energy 

strategy in 2007 [7]. 

 

Fig. 1.  

 

It is noteworthy that the picture is quite dispersed. Indeed, in our sample of German enterprises, 

the lack of adoption of a long-term energy strategy seems to be limited to one out of four, whilst 

in Sweden about half of the companies responded that they have not implemented a long-term 

energy strategy. Similar to the result for whether they had conducted an energy audit or not, 



smaller firms seem to be less interested in adopting a long-term energy strategy (roughly 

one-third), compared with medium-sized (half) and large foundries (two-thirds). 

Although acknowledging the limited sample of our preliminary analysis, we think it is possible 

to draw an interesting implication for policy-makers: future policies should emphasize the 

adoption of a long-term energy strategy, with particular attention to smaller enterprises. Indeed, 

this represents the first step to take energy efficiency more into the strategic arena in the 

company, e.g. investments in energy-efficient technologies (and, in particular, those related to 

specific production), that otherwise would face the risk of becoming neglected under strict 

investment criteria. As can be also seen in Fig. 1, only about one-fourth of the foundries in the 

study have employed performance-based energy services to implement energy efficiency 

measures, such as EPC. Indeed, EPC is widely “unknown” in general, and from our preliminary 

and explorative analysis of foundries in the investigated countries, we cannot detect a 

difference based on the size of the firm. In just a few cases, i.e., in German foundries, the 

picture is slightly different, as six out of sixteen adopt EPC. Hence, it is apparent that future 

work by policy-makers should be devoted in fostering the relationships between EPC providers 

(such as energy suppliers and/or ESCOs) and very small final users, that until now have been 

almost ignored. Finally, consulting an ESCO has been recognized as relevant, and able to 

realize about one-third of the energy saving potential. 

5.2 Driving forces to improve energy efficiency 

Fig. 2 shows the results from the responses related to the perceived driving forces for improved 

energy efficiency. 

 

Fig. 2.  



 

The primary drivers perceived as particularly critical are the threat of rising energy prices, cost 

reductions resulting from lowered energy use, commitment from top management, energy and 

emission taxes, people with real ambition, a long-term energy strategy, and international 

competition. In fact, in at least 50 out of the 65 investigated foundries, the above drivers have 

been evaluated as having some or even major impact on increasing the energy efficiency of 

enterprises. 

In a first analysis by categories, the most relevant perceived driving forces are related to 

financial and organizational issues. Indeed, the most relevant (cost reductions, threat of rise in 

energy prices and energy taxes) are financially related, and right below them we may find 

organizational drivers (i.e., top management, people with real ambition). Finally, we can 

glimpse the existence of external driving forces, in particular thanks to the presence of the 

growing competition from the international context. This is reasonable considering the 

investigated sector, for which the so-called growing economies are increasing their relevance in 

the market. Moreover, alongside the already well-known and somehow expected external 

drivers (i.e., customer demand, demand from owner and obligations), we can see that the 

network within the sector is perceived as somehow having some impact. 

Finally, we can note that information-related driving forces are not perceived as particularly 

relevant, as in the lowest positions we find drivers such as “public sector as a role model”, “your 

municipality being part of an energy/climate efficiency program” and “pressure from different 

environmental NGOs”. Nonetheless, this result was partially expected as the investigated 

enterprises have participated in a European project aimed at raising the awareness of 

opportunities to reduce energy use and stimulating the spread of best practices for energy 

efficiency improvement in the foundry sector, and have been widely and directly contacted by 



local industrial organizations and groupings. Therefore, the presence of such actors seems to 

play a relevant role in lowering information-related barriers. We have then performed a 

preliminary, exploratory analysis of the driving forces with respect to some factors 

characterizing our sample (i.e., country and size of firm), as well as enterprises’ adoption of the 

aforementioned energy management practices. 

From a first look at the driving forces by size, we can note some interesting results that are 

worth commenting on. Firstly, the network along with the sector, as well as the information and 

support through the sector organization, are perceived as having much greater importance by 

smaller enterprises than larger ones. In fact, about eight out of ten smaller foundries believe 

those to be driving forces of importance, some with major impact. When larger firms are 

considered, those drivers seem to have less importance (in medium enterprises about five out of 

ten, and one out of three in larger ones). Secondly, small enterprises seem to perceive 

investment subsidies for energy efficiency technologies as having greater importance than 

medium and large enterprises. This seems to suggest that future European policies providing 

economic incentives should be carefully directed toward very small energy users. 

In an analysis of driving forces by country, relevant differences cannot be detected, some 

exceptions being. Limiting our focus on the countries with the largest number of enterprises 

involved in the research, i.e., Sweden (20 enterprises) and Germany (16 enterprises), some 

interesting results can nonetheless be observed. Indeed, we can note that, the municipality being 

part of an energy or climate efficiency program is perceived as a relevant driver by 11 out of 20 

foundries investigated, while one out of four in the total sample considered it as having some or 

major impact. Moreover, in Swedish cases, 17 out of 20 foundries consider the network within 

the sector as a relevant driver, compared with about 55% for the overall enterprises studied. 

Here Swedish foundries seem to have a different perception with respect to German ones, in 

which only one out of four believed the network within the sector to be a relevant driver. 



Looking at German enterprises, two comments appear relevant: for Beneficial loans for energy 

efficiency investments as well as for Investment subsidies for energy efficiency, technologies 

are perceived as much less relevant (respectively about one out of four and one out of three) 

with respect to the total sample of foundries investigated, which considered those driving forces 

as having some or major impact in about 6 out of 10 in both cases. At first glance, this 

difference can be attributed to the competitiveness of the German enterprises, and more 

generally, to the German economy relative to the rest of Europe. 

Finally, by a first insight into driving forces with respect to energy management practices (Fig. 

3), it is interesting to note how enterprises that have conducted an energy audit perceive such 

drivers. 

 

Fig. 3.  

 

Indeed, as can be read in Fig. 3, firms that have conducted an energy audit rank all the listed 

driving forces (by categories) higher than firms that have not conducted an energy audit. This 

can be particularly observed for information-related and organizational driving forces, 

presenting a difference of about half a point from each other. The results seems to suggest that, 

besides external and financial issues that should be promoted, the execution of an energy audit 

may preliminarily shed light on existing difficulties within an enterprise in implementing 

actions to improve energy efficiency. More clearly, having performed an energy audit seems to 

drive enterprises towards a greater awareness of what is effectively needed in order to shift 

towards more efficient, cleaner production [61], showing a greater need for information, 

management support, people with real ambition, etc. 



 

6 Conclusion 

This paper presents the results from a multiple case study conducted in 2010-11 focused on 

drivers to energy efficiency improvements and energy management practices in the European 

foundry industry, research involving 65 foundries located in Finland, France, Germany, Italy, 

Poland, Spain and Sweden.  

The investigation has shown that financially related driving forces, followed by organizational 

ones, are evaluated as the most relevant. By looking at financial drivers, the threat of rising 

prices as well as cost reductions resulting from lowered energy use are indeed perceived as the 

strongest driving forces towards more energy-efficient production. Considering the sample, 

made up of energy-intensive industries, the results show that energy efficiency has started to be 

perceived as a very promising field in which enterprises may increase their competitiveness, 

especially when facing international competition from economies with much lower labour 

costs, similar to what has already been observed in research in the broader field of 

eco-efficiency [62]. The study has also shown a great relevance of organizational driving forces 

such as commitment from top management and people with real ambition, showing that, in 

order to be effectively implemented, energy-efficient investments should become a priority on 

the agenda of company management. 

Moreover, the study has given the opportunity to explore some characteristics of firms that 

should be taken into account when shaping energy efficiency policies. In fact, the firm’s size 

has been shown to be important within SMEs as well: our study has shown that the network 

within the sector, as well as the information and support through the sector organization are 

perceived as particularly relevant in smaller enterprises, as confirmed in previous research 



within Italian SMEs for environmental issues [63]. To them, investment subsidies are also 

perceived as particularly important.  

De Groot et al. (2001) found that the largest drivers in Dutch industry were cost reductions 

resulting from lowered energy use, followed by fiscal arrangements and investment subsidies 

[33]. [22] and [36] found that the largest drivers among Swedish foundries and non-energy 

intensive industry were long-term energy strategy and people with real ambition. When 

comparing these studies with ours, we find that the drivers are congruent.  

Moreover, our study has given the opportunity to preliminarily highlight the relevance of some 

important energy management practices for the European foundry industry, i.e., adoption of 

energy audits, long-term energy strategy, and energy performance contracts. 

Our paper moreover reveals that, despite a potential for improved energy efficiency using 

energy auditing, far from all the studied foundries have conducted an energy audit at their 

company. Relating this paper’s findings to previous studies on the potential for energy 

efficiency improvements by energy management reveals similar challenges still to be 

overcome, e.g. low adoption of a long-term energy strategy indicates that there is still a large 

energy management gap to be bridged. Moreover, relating the findings to previous studies on 

energy services, e.g. [27-32], reveals similar findings; in order to improve energy efficiency 

there is an energy service gap still to be bridged: indeed, it seems that future efforts should be 

devoted in fostering the adoption of the existing instruments to promote energy efficiency and 

energy management within the foundry industrial sector, such as e.g. TPF and EPC, maybe 

thanks to a stricter support from ESCOs. The studied foundries estimate an energy saving 

potential in their own foundries of 7.5%, an evaluation that is less than one third of what the EU 

Commission estimates for the whole European industry (25%). Results moreover show that 

about two out of five foundries have not conducted an energy audit, and about half of the 



foundries in the study lack a long-term energy strategy. Moreover, the studied foundries 

estimate that approximately one-third of the energy saving potential could be tapped by 

employing performance-based energy services. Still only about one-fourth of the firms have 

used EPC. 

Finally, the study’s findings allow us to draw some interesting conclusions to be considered 

when designing and shaping future energy policies as well as for further research. Indeed, based 

on [10] and [52], Fig. 4 displays some major implications from the paper. 

 

Fig. 4.  

 

First and foremost, the low adoption of energy services in the studied foundries calls for the 

development of new business models, for example promoting EPC and TPF. However, this 

paper also shows that the use of energy audits and the adoption of energy management practices 

have large areas for improvement, as aforementioned. The implications for policy-making in 

this regard is that energy policies, e.g. energy audits and LTAs, should be more adequately 

designed to suit the foundry industry, which to a large degree consist of SMEs. The reason for 

the promotion of LTAs is that LTAs, unlike stand-alone energy audit programs, also involve 

management components in their policy design. Energy use expressed in its simplest form is 

Power multiplied by Time. While energy audit programs and energy services primarily involve 

the variable Power, energy management also involves the Time variable. As shown in Fig. 4, 

this implies, as previously stated by Backlund et al. [10] and Thollander and Palm [52], that the 

energy efficiency potential in terms of improved energy efficiency is in fact larger if 

management is also included.  



In order to support the development of the most effective energy efficiency policies, it seems 

interesting then to more deeply explore driving forces, thanks to a more thorough 

characterization, as well as an evaluation of the relationships between the external actions (e.g. 

incentives, taxes, regulatory issues, and information campaigns) and the effects within a single 

enterprise. In addition to that, it is important to analyse the capability of different external 

actors, e.g. local government or industrial associations, to stimulate drivers for energy 

efficiency. Moreover, it seems quite important to better characterize EEMs (both technologies 

and practices), understanding the full spectrum of their characteristics, benefits and possible 

implications, in terms of e.g. production disruption, increased productivity and working 

environment, emissions and waste reduction, and people responsible for their implementation, 

in order to understand the most suitable drivers to promote them. For both the characterization 

of drivers and EEMs, some preliminary contributions in the research can be found (respectively 

[64-65] and [66-67]), but further studies are needed. 

As a final remark, we believe it is important to extend the research, in order to create a more 

detailed map of the adoption of energy management practices and the perceived driving forces 

from European enterprises to increase energy efficiency, also through other research 

methodologies that would enable a deeper statistical analysis of the results. Moreover, future 

work could explore the world of non-energy intensive enterprises, for which a higher relative 

energy-saving potential could be identified, and thus a lower implementation of energy 

management practices and energy-efficient technologies. Furthermore, it would be interesting 

to deepen the investigation within smaller users, representing the core of the industrial sector, 

and for which this preliminary study has found the lowest adoption of energy management 

practices. Indeed, this would enable the investigation towards which public policies could help 

to reduce the energy efficiency gap and increase energy efficiency in European foundry 

industries, and how they should be tailored according to the characteristics of these enterprises. 
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Fig. 1. Adoption of energy management measures in the investigated sample of European 

foundries. 
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Fig. 2. Total ranking of driving forces among the studied foundries evaluated through a Likert 

scale from 1 “no impact” to 5 “major impact”. 

  



 

Fig. 3. Comparison of driving forces between foundries that have used EPC or conducted an 

energy audit or not. 

  



 

Fig. 4. Energy policy implications when energy-efficient technology, energy services, and 

energy management are included (based on [52]). 

 

  



Table 1 

Driving forces for increased energy efficiency implementation 

Financial driving forces Energy taxes including taxes on Sulphur, Nox and CO2 

Threat of rising energy prices 

Cost reductions from lowered energy use 

Beneficial loans for energy efficiency investments 

Investment subsidies for energy efficiency technologies 

Informational driving forces Local public energy consultants 

Public sector as a role model 

Voluntary agreements 

Energy advice through journal/booklets 

Energy advice through seminars 

Information and support through sector organization 

Organizational driving forces Commitment from top management 

Network within the company 

Improve working conditions 

Company’s environmental profile 

Environmental management system 



Long-term energy strategy 

People with real ambition 

External driving forces Demand from customers 

Demand from owner 

Annual environmental report to public administrations 

Pressure from environmental NGOs  

Network within the sector 

Your municipality being part of a climate/energy 

efficiency programme 

National requirements for energy efficiency  

International competition 

ESCOs responsible for operation and maintenance of the 

buildings 

 

  



Table 2 

Overview of enterprises involved in the research from the FoundryBench project. SE: Small 

Enterprise (10-49 employees); ME: Medium-sized Enterprise (50-249 employees); LE: Large 

Enterprise (>250 employees). 

Country Company size 

SE ME LE 

Finland 3 0 1 

France 4 3 3 

Germany 1 8 7 

Italy 1 1 2 

Poland 2 2 2 

Spain 2 3 0 

Sweden 17 3 0 

Total 30 20 15 
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