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INTERNATIONAL ENERGY AGENCY, IEA 

BACKGROUND 

The International Energy Agency, IEA, was founded in 1974 to coordinate measures in times of oil supply 

emergencies. As energy markets changed, and environmental concerns rose, the IEA broadened its 

mandate with the aims of reducing dependence on imported oil by developing a system of sharing oil 

supplies, researching alternative energy sources, and achieving improvements in energy efficiency. 

The shared goals of IEA members, adopted by IEA Ministers in 1993 and still governing the overall work 

and activities, are free and open markets for a sustainable economic development, energy security, and 

environmental protection. These are to be accomplished by consistent policy frameworks promoting 

diversity, efficiency and flexibility within the energy sector. This also relies on cooperation among all 

energy market participants for improvement of information and understanding, and encourages the 

development of efficient, environmentally acceptable and flexible energy systems and markets 

worldwide. 

INTERNATIONAL COLLABORATION THROUGH IMPLEMENTING AGREEMENTS 

Through the Technology Collaboration Programme, the IEA provides a framework for more than 40 

international collaborative energy research, development and demonstration projects known as 

Implementing Agreements (IA). It enables experts from different countries to work collectively and 

share results, which are usually published. The programme deals with technologies for fossil fuels, 

renewable energy, efficient energy end-use and fusion power, as well as electric power technologies 

and technology assessment methodologies. 

The IEA Technology Collaboration Programme is open to both IEA member and non-member countries. 

Typically, participants are governmental or energy technology entities representing governments, 

research institutes and universities, energy technology companies, and industry. 

The R&D activities taking place in the Implementing Agreements are mainly financed through national 

energy research programmes. The IEA provides the framework that enables international collaboration 

and the resulting synergy effects. 
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IETS – INDUSTRIAL ENERGY-RELATED TECHNOLOGIES AND SYSTEMS 

IETS is an Implementing Agreement dealing with new industrial energy technologies and systems. IETS 

was established in 2005 as the result of merging, revamping, and extending activities formerly carried 

out by separate industrial IEA Implementing Agreements (Process Integration, Pulp and Paper, Heat 

Exchangers, and Heat Transfer). This was done to facilitate development of both industry-specific as well 

as crosscutting technologies, and to ease participation by countries in a broad range of industrial areas. 

The mission of IETS is to foster international cooperation among OECD and non-OECD countries for 

accelerated research and technology development of industrial energy-related technologies and 

systems. In doing so, IETS seeks to enhance knowledge and facilitate deployment of cost-effective new 

industrial technologies and system layouts that enable increased productivity and better product quality 

while improving energy efficiency and sustainability. 

IETS will be evolving continuously with the aim to include a range of energy-intensive sectors, such as 

iron and steel, cement, non-metallic materials, aluminum, petrochemicals, chemicals and food, as well 

as manufacturing industries, and small and medium-sized enterprises. 

Through its activities, the IETS IA will increase awareness of technology and energy efficiency 

opportunities in industry, contribute to synergy between different systems and technologies, and 

enhance international cooperation related to sustainable development. 

Additional information about IETS and its different activities can be found on the IETS website: 

www.iea-industry.org. 

IETS WORK 

The principal work of IETS is about identifying, observing, following and sharing work among countries 

and their organisations and industry clusters. This is done through defined projects, so called Annexes, 

in which experts from countries who choose to take part form a working group with an Annex Manager 

(called Operating Agent in other IEA IA’s) in charge for coordinating. 

As of December 2013, the IETS IA had the following six on-going Annexes (read more about them and 

their specific activities later in this report): 

Annex IX: Energy Efficient Separation Systems: Methodological Aspects, Demonstrations and 

Economics 

XIAnnex XI: Industry-Based Biorefineries 

Fel! Hittar inte referenskälla. 

Annex XIV: Development and Use of Process Integration in the Iron- and Steel Industry 

Annex XV: Industrial Excess Heat Recovery – Technologies and Applications 

Annex XVI: Energy Efficiency in Small and Medium Enterprises (SMEs) 

The work of IETS is continuously proceeding and new Annexes are developing in order to meet the 

arising needs of the IETS members. 

http://www.iea-industry.org/
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IETS MEMBER COUNTRIE S 

As of December 2013, the IETS IA Member Countries and Contracting Parties were the following: 

- Belgium: University of Liège 

- Denmark: Danish Energy Agency 

- Korea: Korea Institute of Energy Technology Evaluation and Planning (KETEP) 

- Netherlands: NL Agency, Ministry of Economic Affairs 

- Norway: ENOVA SF 

- Portugal: Instituto Superior Técnico, Technical University of Lisbon 

- Sweden: Swedish Energy Agency 

- United States: U.S. Department of Energy 

WEBSITE: WWW.IEA-IDUSTRY.ORG 

The IETS website was established during 2006 and got a new platform in 2011. The website consists of 

an official layer containing background information about IETS, descriptions of Annexes, procedures for 

participation, lists of events, and publications for downloading. 

 

 

The IETS Website is also the forum for material being internally shared between participants within the 

IA. This is managed through a password protected layer of the website that offers sections for each 

annex, controlled by the annex manager respectively. There is a specific section for the ExCo delegates 

through which meeting agendas, material, and minutes are shared. The IETS Secretariat acts as the 

webmaster, being responsible for general updates. Annex managers too have a responsibility to update 

specific information.  

http://www.iea-idustry.org/
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HIGHLIGHTS 2013 

THE IMPORTANCE AND POTENTIAL OF STRUCTURE 

Seen as one IA among others within a sector, IETS has developed well over the 8-year period it has 

existed. However, as it is the only IA exclusively for the industrial sector, there is a big scope for further 

development. The industrial sector is one of the main sectors with enormous opportunities for energy 

efficiency, GHG abatement, sustainable power production, and more sustainable raw 

materials/products. It is well known that industrial energy savings are among the most cost efficient 

ways to reduce GHG emissions. 

With this background knowledge, the IETS has discussed potential new ways to organise its work in 

Annexes and projects. A first important step was taken in November 2013 when the Secretariat was 

assigned to map the areas and industry initiatives in the IETS Member countries respectively. 

There is a high interest from many organisations in non-IETS countries for participation in IETS activities. 

The continuation of the work with sponsorships for such organisations has been found to be of high 

advantage for IETS, as it increases the IETS international network and can be a door-opener for a new 

national participation in IETS. The discussion of a new flexible structure also included aims for a 

continuation and intensification on the networking and cooperation with the IEA secretariat and the 

Working Party on End-Use Technologies (EUWP), since they are important for the visibility of IETS and 

for attracting industry and new member countries. 

The visibility of IETS is also important in the member countries to enhance the cooperative aspect 

internally. As an IA covering all kinds of industrial activities, implementing the idea of National Teams on 

an ExCo level would provide delegates with a broader platform for discussions and dissemination 

nationally. The National Teams would constitute national expert groups with a broad overview of the 

national industry and technology. There has been a continued process in developing this initiative, for 

example to establish guidelines or work programmes for the National Teams. 

Along the line of networking, the IETS agreed to be part of an Industry Strategy Group (ISG) that has 

been developed within the EUWP. This ISG will be chaired by Carol Burelle, vice Chair of Industry area in 

the EUWP and it will act as a platform to define and prioritize topical areas for analysis and research, 

identify gaps as well as to explore and define collaboration approaches among the different IAs and the 

Secretariat. 

IETS EXECUTIVE COMMITTEE (EXCO) 

In April 2013, the IETS ExCo welcomed Roar Grönhaug and Marit Sandbakk as the new delegate and 

alternate for IETS Member Norway. 

In the fall of 2013, the election process for the IETS ExCo Chair and vice Chairs was initiated. Since of 

November, Thore Berntsson, Sweden, holds the position as Chair. Vice Chairs are Maurits Clement, the 

Netherlands, and Clemente Pedro Nunes, Portugal. 

Germany initiated the process of becoming a full IETS Member. 
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COMMUNICATION 

The work of improving and up-dating the IETS website started.  

NEW ANNEX 

During 2013, it was decided by the ExCo to terminate the work in Annex XII, Membranes as energy-

efficient technologies for separation of hydrocarbons. The tasks in that annex were finished in 2012. A 

possible continuation or a new annex, with another annex manager, was discussed. As a result, a new 

Annex on membranes was proposed and presented for the ExCo in 2013: Membrane Filtration for 

Energy-Efficient Separation of Lignocellulosic Biomass Components. The suggested Annex Manager was 

Ann-Sofi Jönsson, Department of Chemical Engineering, Lund University, Sweden. The Annex Proposal 

was approved at the 17th IETS ExCo meeting in Washington DC. 

EVENTS 2013 

EXECUTIVE COMMITTEE (EXCO) MEETINGS 

 16th IETS ExCo Meeting in Gothenburg, Sweden, 21-22 March 

 17th IETS ExCo Meeting, in Washington DC, U.S.A, 7-8 November 

CONFERENCE 

 International Process Integration Jubilee Conference in Gothenburg, Sweden, 18-20 March 

– A co-arrangement between IETS and Chalmers University of Technology, Energy Area of Advance. 

111 participants from 24 countries attended the conference that was arranged to mark the jubilee for 

the first International Process Integration Conference was held in Gothenburg, Sweden, in 1992. The 

2013 conference gave the participants an overview of the Process Integration development during the 

past 20 years, the potentials for energy, economy and sustainability improvement in different industry 

sectors, examples of success stories and results,  opportunities for more sustainable industrial systems 

and greenhouse gas abatement as well as needs for further development. 

WORKSHOPS 

 IETS Workshop on Process integration in Gothenburg, Sweden, 21 March. 

The workshop focused on how the conclusions from the PI conference (mentioned above) could be of 

use for development of the work of IEA and IETS in the field. In short, the following was considered by 

the ExCo as important: 

- Process Integration could be used as a tool for strategic planning and not only for 

calculating efficiency improvements in percentage. What tools are available? 

- What can PI do for industry? There is a need to identify success stories and lessons learned. 

The approach includes identification of the actual needs of the industry. 

- The possible approaching scarcity of engineers well educated in industrial process and 

energy systems needs to be addressed. As is crucial for the development of more 

sustainable industrial systems globally, this area could be well suited for activities within 

IEA. 
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 System and Integration Aspects of Biomass-based Gasification, Gothenburg, Sweden, 19-20 

November 

– A joint Workshop between IEA Bioenergy, Task 33, and IEA IETS 

This workshop attracted 65 participants from 11 countries. The overall aim was to initiate a dialogue 

across the technology/system interface, as well as on methods and results for technical, economic and 

environmental evaluations of integrated biomass-based gasification systems. Besides presentations and 

group discussions, participants had the opportunity to go on a site visit to Göteborg Energi GoBiGas, the 

first industrial scale plant (20 MW product) for SNG production using indirect gasification plant. 

IDEAS FOR NEW ANNEXES AND ACTIVITIES  

The following ideas for new Annexes and/or activities were presented during 2013 by the IETS country 

delegates: 

Life Cycle Assessment (LCA) Annex 

LCA within the Framework of Energy Related Issues. 

Process control for the use of Energy Efficient Processes 

ISO 50 001 standard 

The ISO 50 001 standard is not yet applied on industry but it could be, and would possibly mean 

different implications for different fields. Also, the methodology is dependent on country landscape. 

There is an identified need to collect field specific knowledge and experiences. 

International Cooperation in Process Integration 

Workshop on Carbon Capture and Storage 
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IETS ANNEXES 

ANNEX IX: ENERGY EFFICIENT SEPARATION SYSTEMS: METHODOLOGICAL ASPECTS,  

DEMONSTRATIONS AND ECONOMICS 

Responsible author: Associate Professor Gürkan Sin, CAPEC – Department of Chemical and Biochemical 

Engineering, DTU Technical University of Denmark. 

Annex members: Denmark, Portugal, Korea and United States (with contributions to workshops from 

Japan, China, Malaysia, Germany, the UK and Mexico). 

Time schedule: 1 January 2010 – 31 December 2013 

BACKGROUND 

Separation systems can represent 40-70 % of both capital and operating costs in industry. They also 

account for 45 % of all the process energy used by the chemical and petroleum refining industries every 

year. 

More efficient separation technologies and systems are critical factors for the long-term sustainability of 

industries; they reduce waste and greenhouse gas emissions, improve energy efficiency, and increase 

throughput. In 2006, this lead to the initiation of Annex IX. 

DESCRIPTION OF ANNEX 

The Annex wishes to promote a mode of investigation where the focus is not limited to deep 

understanding of individual physical phenomena, but covers the broad understanding of how complex, 

multi-phenomena, multi-scale separation systems are constituted, behave and how their components 

interact and interrelate. The Annex goal is to take stock of the state-of-the-art of separation systems 

analysis tools and concepts, and to 

...extend/combine previously developed methods and tools to address advanced separation systems 

design or retrofits, 

...automate or guide the design/retrofit process to the extent practicable, and 

...quantify and improve the costs and benefits of these approaches. 

The Annex is concerned with processes that use one or more forms of energy, such as thermal, chemical 

or electrical, to isolate and/or recombine selected constituents from an initial ensemble of materials or 

mixtures to produce a useful and improved end-product with an acceptable environmental footprint. 

More precisely it is concerned with the "systems" aspects of these separation activities. 

Four tasks have been outlined in Annex IX: 

A. Market overview and barriers for application, 

B. Design and operation Methodologies for separation systems, 

C. Selected application technologies and areas, and 

D. Economics, energy efficiency and sustainability metrics. 
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One of the Annex tasks, namely Subtask C, is to make a preliminary selection of interesting technologies 

for focus. The on-going level of interaction the Annex is establishing with the industrial sector will 

depend on well-chosen fields of technology, bearing in mind that well established industrial applications 

optimized in the field through years of testing and development may already be operating very close to 

the achievable thermodynamic ”optimum”. A first set of technologies identifies those where industrial 

partners’ design procedures already focus on energy efficiency, and where the prospects of further 

energy savings to reduce corporate operating costs and enhance environmental profile are attractive. 

ACTIVITIES DURING 2013 

As a part of the Annex work, Prof. Henrique Matos, Prof. Il Moon and Assoc. Prof. Gürkan Sin conducted 

web-based and offline surveys concerning the use of separation technologies among industrial 

companies. The information that the survey collected has been important input to parts of the technical 

report to recommend good practice in separation systems, as well as to identify future research needs 

and technology development in this area. 

PLANNED WORK FOR 2014 

The Annex will deliver its technical report which will be official by notice of the IETS Chair and 

Secretariat. 

CONTACT DETAILS 

Annex Manager: 

Associate Professor Gürkan Sin (gsi@kt.dtu.dk), CAPEC, Department of Chemical & Biochemical 

Engineering, Technical University of Denmark (DTU). 

Annex IX Secretariat: 

Mrs. Eva Mikkelsen (eva@kt.dtu.dk), CAPEC, DTU.  

mailto:gsi@kt.dtu.dk
mailto:eva@kt.dtu.dk
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ANNEX XI: INDUSTRY-BASED BIOREFINERIES  

Responsible author: Isabel Cabrita, LNEG – National Laboratory of Energy and Geology, Portugal 

Annex members: Belgium, Portugal, Sweden and the Netherlands 

Time schedule: 1 March 2008 – 31 December 2015 

BACKGROUND 

Annex XI has a multi-disciplinary approach to the concept of biorefineries integrated in industrial 

complexes, aiming at the optimization of energy efficiency in global terms. The approach is based on 

industry needs and application, combining the knowledge of industrial technologies with energy 

efficiency and biomass conversion processes. 

Different industrial sectors are considered, including the integration of bio – with oil refineries, together 

with CCS options yielding hydrocarbons/hydrogen, looking into technology and systems aspects for a 

better use of energy. 

Annex XI was launched in 2008 and has developed with the objective of sharing knowledge and 

experiences, as well as conducting research assessment based studies and R&D projects to promote the 

industry-based biorefineries’ concept. 

So far, activities have been implemented to reinforce international cooperation to structure 

partnerships that lead to optimization of energy efficiency in existing and new integrated industrial 

plants. Activities also include R&D on sustainability assessments, biofuels/bio-materials production 

technologies, and yields from thermo-chemical and biological conversion of biomass and waste 

materials. 

DESCRIPTION OF ANNEX 

The Annex is divided into four1 tasks: 

Task 1 – Bioenergy & Biofuels, 

Task 2 – Biochemicals & New Fibre Materials, and 

Task 3 – Sustainability Analysis of Process Integrated Biorefineries. 

Task 4 – See below. 

The following R&D specific areas as opportunities for cooperation have been identified: Sustainability 

studies, Process Integration for optimization of energy efficiency, Catalysis, Enzymes, Pyrolysis, 

Gasification, and Carbon fixation for biodiesel production using microalgae. In this context, it is aimed to 

promote information exchange and dissemination activities as well as development of benchmarking 

and/or prospective studies in the area of industry-based biorefineries. 

                                                                 

1 A new Task, 4, was approved during 2013, read more below. 
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The program of work has been set up to improve international collaboration and to add initiatives 

related to one or more of the above mentioned areas. 

ACTIVITIES DURING 2013 

The following three initiatives were implemented successfully: 

 Seminar on Heat Integration and Biorefineries (HIntBioref), part of an ERASMUS Intensive 

Programme, a one-day event held on 13 July in Lisbon, Portugal. (Responsibility of Henrique Matos 

(Task 3).) 

 Participation in the Advisory Group of the European Project “BioConSept”, having contributed to 

the evaluation of progress and strategy discussed in its 1st meeting, on 25 September in Novara, 

Italy. (Responsibility of Isabel Cabrita (Annex XI) and Ludo Diels (Task 2).) 

 Organization of an International and strategic Workshop on System and Integration Aspects of 

Biomass-based Gasification, held jointly with Task 33 of IEA Bioenergy Implementing Agreement, on 

19-20 November Gothenburg, Sweden. (Responsibility of Thore Berntsson (Task 4).) 

PROJECT SPECIFIC ACTIVITIES DURING 2013 

In 2013, the following ongoing projects were terminated:  

 BUGWORKERS - New tailor-made PHB-based nano-composites for high performance 

applications produced from environmentally friendly production routes 

 ALGAECASCAD – The biorefinery of Algae 

 Integrated Biofuel Production Processes Based on Systematic Optimization Methodologies 

A new Task was initiated:  

 Process Integration of Gasification-based Biorefineries 

WORK PLANNED FOR 2014 

It is foreseen an overall discussion of the Annex progress evaluation towards a strategy refocus to be 

more oriented to information exchange and development of surveys and studies focused on the state-

of-the-art, markets and industry take-up. 

Four initiatives are planned: 

 Representation in the 2014 ERASMUS Intensive Programme, repeating the organization of a 

Seminar on Heat Integration and Biorefineries (HIntBioref);  

 Collaboration with the European project “BioConSept”, under Grant Agreement Nº 289194, 

proposing a collaboration framework under a new Task, searching for a mutual linkage on 

websites and announcement of the main news on website and in social media channels, 

collaborating in the newsletters and join forces in events; 

 Development of studies in domains of market opportunities and/or perspectives for industrial 

take-up of biomaterials; and  

 An international workshop in Oporto, Portugal, on 12 September. The workshop will focus on 

the challenges and outcomes related to the biorefinery concept and is organized jointly and in 
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continuation of the 12th International Chemical and Biological Engineering Conference, 

CHEMPOR 2014. 

CONTACT DETAILS 

Annex manager and responsible for Task 1 (Bioenergy & Biofuels): 

Isabel Cabrita, LNEG – National Laboratory of Energy and Geology. 

E-mail: isabel.cabrita@lneg.pt 

Responsible for Task 2 (Biochemicals and New Fibre Materials): 

Alexandre Gaspar, Portucel Soporcel. 

E-mail: alexandre.gaspar@portucelsoporcel.com 

Responsible for Task 3 (Sustainability Analysis of Process Integrated Biorefineries): 

Henrique Matos, Instituto Superior Técnico, Technical University of Lisbon. 

E-mail: henrimatos@ist.utl.pt 

Responsible for Task 4 (Process Integration of Gasification-based Biorefineries): 

Thore Berntsson, Chalmers University of Technology, Sweden. 

E-mail: thore.berntsson@chalmers.se    

mailto:isabel.cabrita@lneg.pt
mailto:alexandre.gaspar@portucelsoporcel.com
mailto:henrimatos@ist.utl.pt
mailto:thore.berntsson@chalmers.se
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ANNEX XIII : APPLICATION OF INDUSTRIAL HEAT PUMPS 

Responsible author: Hans-Jürgen Laue, Informationszentrum Wärmepumpen und Kältetechnik – IZW e.V, 

Germany. 

Annex Members: Austria, Canada, Denmark, France, Germany, Japan, the Netherlands, South Korea and 
Sweden 

Time schedule: 1 January 2010 – 30 April 2014 

BACKGROUND 

While the residential heat pump market has been already satisfied with standardised products and 

installations, most industrial heat pump applications need to be adapted to unique conditions and a a 

high level of expertise is often crucial. The main market barriers for the introduction of industrial heat 

pumps are expected to be lack of experience and thus lack of acceptance in market with operators, 

industrial partners and its supply and consulting chains. 

It was therefore agreed to start a new Annex, entitled Application of Industrial Heat Pumps, as a joint 

venture of the IEA Implementing Agreements IETS and HPP (Heat Pump Programme). A strong 

motivation for launching this initiative is the enormous potential for energy conservation and reduction 

of CO2 emissions that industrial heat pumps offer, a potential that policy papers do not currently take 

into account. 

Industrial heat pumps are defined here as heat pumps in the medium and high power ranges which can 

be used for heat recovery and heat upgrading in industrial processes, but also for heating, cooling and 

air-conditioning in industrial, commercial and multi-family residential buildings as well as district 

heating. 

DESCRIPTION OF ANNEX 

The objective of the Annex is to reduce energy consumption and emissions of greenhouse gases through 

greater use of heat pumps in industry. This involves the following activities: 

- Generating information for policy makers. 

- Developing information for key stakeholders in industry and its supply and consulting chain. 

- Gaining insight on businesses’ decision-taking processes. 

- Expanding knowledge and information about industrial heat pumps, creating a database and 

making existing information available. 

- Applying new technologies and identifying needs for technological development. 

- Creating a network of experts. 

- Finding synergy with renewable energy production to increase flexibility of the grid. 

The objective will be achieved through joint studies carried out by the participants from each country in 

the Annex team. The core effort will be to present information on heat pumping technologies for 

industry in a way that will foster clearer perception of opportunities for these technologies and ways of 

exploiting them judiciously to reduce primary energy consumption, CO2 emissions and energy costs. 
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ANNEX TASKS: 

1. Market overview and barriers for application 

2. Modeling calculation and economic models 

3. Technology 

4. Application and monitoring 

5. External communication 

ACTIVITIES DURING 2013 

In March 2013, the IETS ExCo approved the request for a one-year extension of duration for Annex XIII. 

This means that the Annex will finish on 30 April, 2014. The request for extension was due to 

restructuring the collection of certain data. 

During 2013 two Annex meetings were held. The first one was held in connection with the International 

Process Integration Jubilee in Gothenburg and the second one in connection with the 2013 Heat Pump 

Summit in Nuremberg. The main topic during these meetings was the content of the final report. 

WORK PLANNED FOR 2014 

The Annex will end with a workshop in connection with the IEA Heat Pump Conference in Montreal. At 

the workshop the final Annex report will be presented as well as detailed contributions from the 

participating countries reflecting developments and applications of industrial heat pumps. 

CONTACT DETAILS 

Annex Manager: 

Hans-Jürgen Laue, Informationszentrum Wärmepumpen und Kältetechnik – IZW e.V. 

E-mail:laue.izw@t-online.de 

Annex Participants: 

Rainer Jakobs, Informationszentrum Wärmepumpen und Kältetechnik – IZW e.V. 

E-mail: jakobs@izw-online.de 

Laurent Levacher, EDF Group – European Center and Laboratories for Energy Efficiency Research 

(ECLEER). 

E-Mail:laurent.levacher@edf.fr 

Per-Åke Franck, CIT Industriell Energi. 

E-mail: per-ake.franck@cit.chalmers.se  

mailto:laue.izw@t-online.de
mailto:jakobs@izw-online.de
mailto:laurent.levacher@edf.fr
mailto:per-ake.franck@cit.chalmers.se
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ANNEX XIV: DEVELOPMENT AND USE OF PROCESS INTEGRATION IN THE IRON- AND STEEL 

INDUSTRY 

Responsible author: Dr. Lawrence Hooey, Process metallurgy department, Swerea MEFOS, Sweden 

Annex Members: Sweden, Korea, Finland, France, Italy, Australia and Japan. 

Time schedule: 1 January 2011 – 31 May 2014. 

BACKGROUND 

Analyzing the potential for improving energy use and environmental performance in steelmaking often 

involves complex interaction between the sub units of the industrial system. In the steel industry 

implementation of Process Integration methods can be further developed to powerful tools for strategic 

management which includes decision making in connection with design of new plants, reshape of 

existing plants, or process development projects. Process constraints and alternative design options can 

be evaluated on equal terms. The implementation of recommended measures in this type of studies is 

often closely linked to other strategic decisions. International cooperation can help to develop and 

spread this type of systematic approaches to be used for identification of energy saving and CO2 

reduction potential for the industry in general, and within this Annex for the iron and steel industry in 

particular. 

DESCRIPTION OF ANNEX 

Efficient use of energy in industrial systems is important in order to decrease the total energy 

conversion in an industrial plant. It is desirable to use the excess heat generated from industry to 

produce a useful product as well as reduce the thermal pollution. The objective of the IETS Annex is to 

reduce the use of energy and greenhouse gas emissions in the iron and steel industry by the following: 

- Creation of a network of experts involved in projects with the iron and steel industry and the use of 

Process Integration methods as a common denominator, 

- Bringing together and sharing information on the present state of the art of methods as well as 

practical tools for systems optimisation with regard to energy and GHG emissions, and 

- Creation of guidelines for the application of Process Integration methods in the industry. 

The objectives shall be achieved by performing three Tasks. The Task structure forms a common path for 

the Annex participants. Each Task builds on national projects that are brought together to a 

collaborative work forming the total Annex scope. The first Task outlines the following work. 

Task 1: Process integration methods 

- Tools 

- Modeling 

Task 2: Energy efficiency 

- Heat recovery 

- Energy coordination 

- Low temperature streams 

- Excess heat 
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Task 3: GHG mitigation 

- Alternate fuels 

- Carbon lean technologies 

ANNEX DELIVERIES 

1. Proceedings/summaries of yearly workshops, 

2. Progress reports presented to the IETS, 

3. Newsletters, presented at the IETS website, 

4. A reference guide describing how to apply Process Integration in the sector: Guidelines for Process 

Integration in the Iron and Steel industry. 

ACTIVITIES DURING 2013 

In 2013 the third and final Workshop or the Annex was held 5-7 November at the Tokyo Institute of 

Technology, Japan. The workshop was an open workshop together with the IEA GHG R&D. The themes 

were CO2 Capture, and application of Process Integration for energy efficiency and CO2 mitigation. It 

was organized by The World Steel Association, German Steel Institute (VDEh), IETS Annex XIV and 

hosted by Prof. Tatsuro Ariyama, Professor Emeritus at Tohoku University. Attendance was excellent 

with 55 participants including significant international participation. There were open discussions and a 

strong desire expressed to have a similar workshop in about 2 years. The presentations are publically 

available at the IEA GHG website. Also, JFE steel hosted an interesting steelplant tour for the IETS Annex 

members focusing on the recovery and use of plastics as injectants in the blast furnace, and waste heat 

recovery technologies.  

To complement the Guidelines to be published in 2014, two specific areas were discussed by annex 

participants through series of webinars and case studies: a) use of biomass in steelmaking and b) 

process gas optimization. These will be used as case studies for potential reduction in fossil fuel 

consumption and requirements for development of new process integration tools and methods 

respectively. 

WORK PLANNED FOR 2014 

In 2014 the Annex will be concluded with the publication of the Guidelines which will summarize the 

State-of-the Art and identify areas for further improvement and application of PI methods. Given the 

strong interest, continuation of the Annex into a new phase will be considered. 

CONTACT DETAILS 

Annex manager: 

Dr. Lawrence Hooey, Process metallurgy department at Swerea MEFOS. 

E-mail: lawrence.hooey@swerea.se 

  

mailto:lawrence.hooey@swerea.se
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ANNEX XV: INDUSTRIAL EXCESS HE AT RECOVERY –  TECHNOLOGIES AND APPLICATIONS 

Responsible author: Prof. Thore Berntsson, Division of Heat and Power Technology, Chalmers University 

of Technology, Gothenburg, Sweden. 

Annex Members: USA, Portugal, Denmark, Sweden and Norway. 

Time schedule: 1 January 2011 – 31 December 2016. 

BACKGROUND 

Despite political pressures, energy consumption in the world has increased by over 30% in the last 

twenty years. Without a change in policy, further increase of the use of fossil fuels and the related 

emission of CO2 is unavoidable in the years to come. Only the development of breakthrough 

technologies can result in a serious improvement of energy efficiency as required by the energy goals 

set by the different nations. 

Industrial energy use accounts for a third of the total energy used in society. In energy-intensive basic 

industries, such as chemicals, petroleum refining, iron and steelmaking, and pulp and paper, energy 

systems are the backbone of the manufacturing process and crucial to profitability and competitiveness. 

Hence, activities that promote efficient energy use with low environmental impact will be crucial for the 

future development, implementation and sustainability of these industrial processes. Changes in the 

efficiency and environmental performance of critical energy systems can significantly impact the cost of 

production. The diverse and widespread use of energy systems across industrial sectors creates 

numerous opportunities for energy efficiency improvements with potentially broad international 

impacts. Industries and processes are where the greatest potential energy benefits are to be gained. 

DESCRIPTION OF ANNEX 

The Annex takes on a multi-disciplinary approach to the concept of excess heat recovery integrated in 

industrial complexes, aiming at the optimization of energy efficiency in global terms. The approach is 

based on industry needs and application, combining the knowledge of industrial technologies with 

energy efficiency and cost-effectiveness. 

The main objectives of the Annex are to 

 Provide a global platform for sharing information and undertaking collaborative projects on the 

state-of-the-art, emerging technologies and research projects for recovery and utilization of excess 

heat in industry, 

 Identify knowledge, research and technology gaps and provide roadmaps to possibly reduce or 

close these gaps, 

 Identify technological & non-technological barriers to industrial excess heat recovery and offer 

feasible solutions to mitigate these issues, 

 Reduce process energy usage (specific energy consumption/energy intensity) by recycling excess 

heat in industry, 

 Create an information resource on excess heat recovery for industry, and 

 Involve industry and communicate progress and results on excess heat recovery to and from 

industry, government representatives and other appropriate people. 
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After a revision of the work structure in 2012, the Annex was divided into the following three tasks: 

1. Determine potential of excess heat recovery in the world 

2. Document existing and emerging technologies, and Best Practices 

3. Understand government policy and regulations 

ACTIVITIES DURING 2013 

During the year, the Annex Manager has had discussions with a representative about German interest in 

the Annex as Germany has shown interest in joining the IETS IA as a full member. 

The 1.5 year literature review phase started in October 2013 and includes mapping of potential of 

industrial excess heat recovery, existing and emerging technologies for recovery, government policy and 

regulations in different countries and information/dissemination. 

The first Annex working group meeting (telephone conference) was held in June 2013, and the second 

was held in December 2013. 

WORK PLANNED FOR 2014 

- Internal workshop in Lisbon, Portugal, on 26-27 May 2014. 

- Two to three telephone Annex meetings are planned for 2014 

- Development of the first draft of the final report. 

- Involve Germany as a new participant in the Annex work. 

CONTACT DETAILS 

Annex Manager: 

Prof. Thore Berntsson, Division of Heat and Power Technology, Chalmers University of Technology, 

Sweden. 

E-mail: thore.berntsson@.chalmers.se 

  

mailto:thore.berntsson@.chalmers.se
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ANNEX XVI: ENERGY EFF ICIENCY IN SMALL AND MEDIUM ENTERPRISES (SMES) 

Responsible author: Patrik Thollander, Linköping University, Sweden 

Annex Members: Belgium, Sweden, Japan, Spain and Italy. 

Time Schedule: 1 January 2012 – 31 December 2014 

BACKGROUND 

The issue of climate change due to, in particular, anthropogenic emissions of CO2, is forcing decision-

makers to make decisions towards more efficient use of energy. Industrial energy efficiency is stated to 

have a key role in the transition into more carbon-neutral energy systems. While the potential is vast, 

there are many barriers hindering implementation of energy efficient technologies. Moreover, much 

attention, both research- and policy-wise, have been raised towards energy-intensive industries, while 

non-energy-intensive and small- and medium-sized enterprises (SMEs) have received less despite the 

larger relative energy efficiency potential spotted compared to the energy-intensive sector. 

In summary, there is a great need to conduct research and development on non-energy-intensive and 

SME industry, in particular on design and adoption of energy policies and implementation of energy 

efficiency studies. 

OBJECTIVES AND SCOPE  

The objective of Annex XVI is to analyze energy systems and factors promoting or inhibiting a more 

efficient energy use in industrial SMEs. Specific areas of study are: 

 Energy policies and programs towards industrial SMEs 

 Energy efficiency technologies; their potentials and barriers to implementation in industrial SMEs 

 Methods and tools, e.g. for energy auditing and energy management, used in energy efficiency 

studies towards industrial SMEs 

 Energy services and business models for industrial SMEs 

The Annex strongly facilitates international cooperation and networking within the field. The scope is 

energy efficiency improvement in industrial SMEs, using the EU definitions of Energy efficiency and 

Energy efficiency improvements (Directive 2006/32/EC on energy end-use efficiency and energy 

services): 

Energy efficiency – A ratio between an output of performance, service, goods or energy, and an input of 

energy 

Energy efficiency improvements – An increase in energy end-use efficiency as a result of technological, 

behavioral and/or economic changes 

TASK STRUCTURE 

The objectives will be achieved by performing four Tasks. Each Task builds on national projects brought 

together to a collaborative work which forms the total Annex scope. The first Task within the Annex will 

give outlines for other collaborative work topics. The tasks are described as follows: 
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I. Energy policies and programs towards industrial SMEs 

i. Description of the country specific context: Energy mix, overall country energy use, part of 

energy used by industrial SMEs, etc. 

ii. Overview of policies and programs implemented: Subsidies, administrative polices, energy 

audit checks, investment funds, networks, general information campaigns incl. self-scanning, 

and benchmarking methods, i.e. the possibilities for SMEs to compare their energy use. 

iii. Feedback and outcomes: Overview of the experience, e.g. difficulties met during 

implementation of the program/policy, outcome in terms of energy saved in relation to e.g. 

public money invested in the program, and advantages/disadvantages with various designs. 

II. Energy efficiency technologies and their potentials and barriers to implementation in industrial 

SMEs 

i. Allocation of energy use in industrial SMEs (bottom-up), through whole site energy audit or 

survey part results, including concrete examples on where energy is used; production 

processes, HVAC, lighting, pumping, compressed air, etc. 

ii. Comparison of energy efficiency potentials in industrial SMEs through whole site energy audit 

or improvement proposal part results, including concrete examples on where the energy 

efficiency could be improved (same as for i. above). 

iii. Review of main energy efficiency measures with short descriptions, energy savings, return on 

investments, advantages and disadvantages for various industrial SME sectors (with one 

concrete reference example). 

iv. Overview of major barriers to energy efficiency in industrial SMEs based on previous studies 

v. Suggestions for further categorization of industrial SMEs (common definition but further 

elaborated) based on results from subtask i and ii. 

III. Methods and tools to achieve energy efficiency in industrial SMEs 

i. Benchmarking methods and tools: Overview, analysis and mapping of existing tools, practical 

examples of the use, including experience sharing. 

ii. Technical auditing methods and tools: Overview, analysis and mapping of existing tools, 

practical examples of the use, including experience sharing. 

iii. Energy management methods and tools. Overview of the adoption level of energy 

management practices, practical examples of the use of EMS (Energy Management Systems) 

and standardization. Overview of other energy management tools towards industrial SMEs 

including practical examples and experience sharing. 

iv. Overview of emerging technologies and process integration (methods and tools) in order to 

achieve energy efficiency improvements, as well as case studies on the implementation of 

these. 

IV. Energy services towards industrial SMEs 

i. Overview of business models and energy service offers by consulting firms, utilities, and ESCOs 

with practical examples of business models and offers including type of technologies treated. 

ii. Feedback and outcomes: Experience of various models and services (e.g. TPC and EPC), 

difficulties met during the use of various business models/implementation of various energy 
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services, including advantages and disadvantages in regards to, local context, type of 

technology etc. This task will also include so called Micro firms. 

ANNEX DELIVERABLES 

The Annex has defined the following deliverables: 

 A synthesis on energy policies and programs towards industrial SMEs including an overview of 

policies and programs, and the outcome of these policies and programs. 

 A synthesis on energy efficiency potentials in industrial SMEs concerning major technologies, energy 

efficiency potentials and major barriers for implementation. 

 A synthesis on methods and tools, for e.g. energy auditing and energy management, used in energy 

efficiency studies towards industrial SMEs, including an overview of different methods and tools, 

and experience from applied studies using these tools. 

 A synthesis on energy services towards industrial SMEs, including business models and energy 

services, and experience of energy services towards industrial SMEs. 

 A Scientific summary of the Annex results to be freely disseminated including recommendation for 

future research and developments. 

ACTIVITIES DURING 2013 

A total of three video conferences (March, September and November) was held during the year and one 

two-day workshop in Malaga (13-14th of May) where participants from Japan, Spain, and Sweden 

participated. During the workshop, the finalization of Task I on energy policies were discussed together 

with the research design on Task II on energy end-use and energy efficiency potentials. 

Linked to the Annex and management work, three project workers from Politecnico di Milano, Italy, 

visited Linköping University in an exchange program with Annex Manager Patrik Thollander as their 

supervisor. The visit ranged from April to December. 

WORK PLANNED FOR 2014 

Initiation of collaborations with the Energy Efficient End-use Equipment (4E) IA, as well as with Task 16, 

Competitive Energy Services (Energy Contracting, ESCo Services) under the IEA Demand Side 

Management Programme (IEA DSM). 

CONTACT DETAILS 

Annex manager: 

Assistant Prof. Patrik Thollander, Division of Energy Systems, Linköping University, Sweden 

E-mail: patrik.thollander@liu.se 

  

mailto:patrik.thollander@liu.se
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IETS EXECUTIVE COMMITTEE MEMBERS 2013 

BELGIUM 

Delegate: Michel Crine, University of Liege: m.crine@ulg.ac.be 

Alternate: Ludo Diels, Vision of Technology, VITO: ludo.diels@vito.be 

Administrative contact: Gilles Tihon, Service Public de Wallonie: gilles.tihon@spw.wallonie.be 

DENMARK 

Delegate: Jan Sandvig Nielsen, Weel & Sandvig Energy and Process Innovation: jsn@weel-sandvig.dk 

KOREA 

Delegate: Sangjoo Baek, Korea Institute of Energy Technology Evaluation and Planning, KETEP: 

sky31778@ketep.re.kr 

NORWAY 

Delegate: Roar Gronhaug, Enova SF: (roar.gronhaug@enova.no) 

Alternate: Marit Sandbakk, Enova SF: marit.sandbakk@enova.no) 

PORTUGAL 

Dr. Clemente Pedro Nunes, Instituto Superior Técnico, Technical University of Lisbon: 

pedronunes@gml.pt 

Alternate: Francisco Gírio, LNEG-National Laboratory of Energy and geology: francisco.girio@lneg.pt 

SWEDEN 

Delegate: Jennica Broman, Swedish Energy Agency: jennica.broman@energimyndigheten.se 

Alternate: Prof. Thore Berntsson, Chalmers University of Technology: thore.berntsson@chalmers.se 

THE NETHERLANDS 

Mr. Maurits Clement, NL Energie en Klimaat, Agentschap NL: maurits.clement@agentschapnl.nl  

Alternate: Marco Schwegler: marco.schwegler@agentschapnl.nl 

UNITED STATES 

Mr. Isaac Chan, US Department of Energy: isaac.chan@ee.doe.gov 
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COORDINATORS (2013) 

IETS EXECUTIVE COMMITTEE CHAIR 

Prof. Thore Berntsson, Sweden: thore.berntsson@chalmers.se 

IETS EXECUTIVE COMMITTEE VICE CHAIRS 

Maurits Clement, the Netherlands: maurits.clement@agentschapnl.nl  

Clemente Pedro Nunes, Portugal: c.pedronunes@tecnico.ulisboa.pt  

IETS EXECUTIVE COMMITTEE SECRETARIAT 

Ms. Emmi Voogand, Sweden: emmi.voogand@cit.chalmers.se 

Dr. Per-Åke Franck, Sweden: per-ake.franck@cit.chalmers.se   
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ANNEX MANAGERS 

ANNEX IX: ENERGY EFFICIENT SEPARATION SYSTEMS 

Prof. Gürkan Sin: gsi@kt.dtu.dk 

Department of Chemical and Biochemical Engineering (CAPEC), Technical University of Denmark. 

Prof. Rafiqul Gani rag@kt.dtu.dk 

Department of Chemical & Biochemical Engineering (CAPEC), Technical University of Denmark. 

ANNEX XI: INDUSTRY-BASED BIOREFINERIES  

Isabel Cabrita: isabel.cabrita@ineti.pt 

National Institute of Engineering Technology and Innovation (INETI), Portugal. 

ANNEX XIII : INDUSTRIAL HEAT PUMPS (JOINT WITH THE HEAT PUMPS IA)  

Prof. Dr. Ing. Hans-Jürgen Laue: laue.izw@t-online.de 

Information Centre on Heat Pumps and Refrigeration, Germany. 

ANNEX XIV: DEVELOPMENT AND USE OF PROCESS INTEGRATION IN THE IRON AND STEEL 

INDUSTRY 

Dr. Lawrence Hooey: lawrence.hooey@swerea.se 

Process metallurgy department, Swerea Mefos, Sweden. 

ANNEX XV: EXCESS HEAT RECOVE RY 

Prof. Thore Berntsson: thore.berntsson@chalmers.se 

Division of Heat and Power Technology, Chalmers University of Technology, Sweden. 

ANNEX XVI: ENERGY EFFICIENCY IN SMALL AND MEDIUM ENTERPRISES (SME) 

Assistant Prof. Patrik Thollander: patrik.thollander@liu.se 

Division of Energy Systems, Linköping University, Sweden 
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This report has been prepared and published by the IETS Secretariat 2014. For further information, 

please contact emmi.voogand@cit.chalmers.se, or visit the IETS website at www.iea-industry.org. 

mailto:emmi.voogand@cit.chalmers.se
http://www.iea-industry.org/

