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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 a number of separate industrial IEA Implementing Agreements: Process Integration, Pulp and
Paper, Heat Exchangers and Heat Transfer. This was done to facilitate development of both industryspecific as well as cross-cutting 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
(also called Operating Agent in other IEA IAs) in charge of coordinating.
As of December 2015, the IETS IA had the following on-going Annexes (read more about them and their
specific activities later in this report):






Annex XI: Industry-based Biorefineries (finished in 2015, but may be continued)
Annex XIV: Process Integration in the iron- and steel industry (finished in 2014 but may be
continued)
Annex XV: Industrial Excess Heat Recovery – Technologies and Applications
Annex XVI: Energy Efficiency in Small and Medium Enterprises (SMEs) (finished in 2015, but
may be continued)
Annex XVII: Membrane Filtration for Energy-efficient Separation of Lignocellulosic Biomass
Components
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The work of IETS is continuously proceeding and new Annexes are developing in order to meet the
arising needs of the IETS members. The IETS ExCo has recently taken the strategic decision to start more
long-standing annexes and continuously add new tasks to existing ones.
IETS MEMBER COUNTRIES
As of December 2015, the IETS IA Member Countries and Contracting Parties were the following:
-

Belgium: University of Liège
Denmark: Danish Energy Agency
Germany: Forschungszentrum Jülich GmbH
Korea: Korea Institute of Energy Technology Evaluation and Planning (KETEP)
Netherlands: RVO Netherlands Enterprise Agency
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.

IETS 2015 ANNUAL REPORT

6

HIGHLIGHTS 2015
IETS is the only IA exclusively for the industrial sector, but 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.
EXTENSION GRANTED
The IETS Implementing Agreement was granted a five year extension, i.e. until 28 February 2021, by the
IEA Committee on Energy Research and Technology (CERT) in November as recommended by the
Working Party on End-Use Technology (EUWP). In order to apply for the extension, the ExCo compiled
an End-of-term Report, comprising the activities and achievements during the years 2010-2015, as well
as a new Strategy plan for the coming term (2016-2021). The ExCo also performed a thorough selfevaluation.
NEW STRATEGIC DIRECT ION TO BE FOUND IN THE N EW STRATEGIC PLAN
An important shift in the work of IETS has been towards more long-standing Annexes. The IETS should
be organized according to the image below, i.e. partly like an “umbrella organization”, but also allowing
new Annexes in more narrow areas.

A schematic image, with possible Annex examples, of the future IETS organization.
New Annexes should be set up for three years with possibility for extension and the participation in
Annexes should be for free (with costs concentrated to the tasks).
Long-standing Annexes can be industry-type or cross-cutting technology oriented.
One important advantage is that it is easier to start a new task within an existing Annex, than starting a
whole new Annex. Long-standing Annexes also mean a considerably improved visibility to industry and
non-IETS countries about IETS activities.
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MAPPING SECTORS AND F IELDS OF INTEREST
In November 2013 the IETS Secretariat was assigned to map the areas and industry initiatives in the IETS
Member countries respectively. The work was first presented in the spring 2014 IETS ExCo Meeting in
Trondheim, Norway, were a general picture emerged of the sectors with most activities on one hand,
and technique areas on the other. These fields of interest, shared by several IETS Member countries,
could be potential areas of co-operation in the form of workshops, activities or Annexes and is now
referred to as the Matrix.
During 2015, the Matrix has been further discussed and elaborated and an up-to-date version will be
presented at the ExCo meeting in May 2016.
THE IMPORTANCE OF NETWORKS
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 National Support Groups on
the ExCo level provides delegates with a broader platform for discussions and dissemination nationally.
In general, the idea with a National Support Group is its evaluating and advising function when it comes
to assisting the country’s ExCo representative in responding to inquiries of different character from the
IETS Chair, Secretariat and the ExCo as the decision-making body if IETS.
Reporting from the National Support Groups is a standing item on the Agenda for each ExCo meeting.
RE-ELECTION OF COORDINATORS
At the November meeting, Chair Thore Berntsson (Sweden), and vice Chairs Maurits Clement (the
Netherlands) and Clemente Pedro Nunes (Portugal) were re-elected for another two-year term. The
ExCo also formally decided on extension of the present Secretariat, hosted by Chalmers Industriteknik,
Industrial Energy (Sweden) for two years.
REPORTING RESULTS FROM FINISHED ANNEXE S
ANNEX XVI, ENERGY EFFICIENCY IN SMALL AND MEDIUM SIZED ENTERPRISES (SMES)
B ACKGROUND
The issue of climate change due to Greenhouse gases (GHG) emissions is driving decision-makers to
make decisions towards more efficient use of energy. Improved industrial energy efficiency is playing a
key role in the transition towards sustainable energy systems. While the energy efficiency potential is
vast, there are many barriers to energy efficiency which hinders implementation of energy efficient
technologies. Moreover, attention, research- and policy-wise, have extensively been raised towards
energy-intensive industries, while non-energy-intensive and small- and medium-sized enterprises
(SMEs) have received much less attention. This is true although a larger relative energy efficiency
potential is spotted in non-energy-intensive and SME industry, in relation to the energy-intensive sector.
In summary, there is a great need to conduct research and development on non-energy-intensive and
small- and medium-sized industry in relation to energy efficiency, in particular in regard to designing and
adopting energy policies towards the sector and implement energy efficiency studies.
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D ESCRIPTION OF T ECHNICAL S ECTOR
SMEs in most countries represent more than 95 % of the number of companies. Thus, the sector is apart
from using energy, a major driver in a country in regard to innovations, and GDP growth, investments
and export.
In most countries, industrial SMEs represent more than 95 % of the number of companies. Thus, the
sector is apart from using energy, a major driver in the Economy in regard to innovations, and GDP
growth, investments and export etc. Despite the importance of SMEs in the Economy, generally, it has
not received much attention in regard to energy policy activity. One part of the reason why this has
occurred is the fact that industrial SMEs are a highly diversified sector consisting of companies ranging
from low energy-using engineering companies to highly energy-intensive plants. This fact makes the
sector a great challenge when it comes to, for example energy policy decision making, the development
of methods for energy efficiency, research, the promotion of energy management practices etc.
This Annex has been using the common definition of an SME in accordance with the EU Commission’s
definition, i.e. the category of SMEs is made up of enterprises which employ fewer than 250 persons and
which have an annual turnover not exceeding €50 million, and/or an annual balance sheet total not
exceeding €43 million. The only exception to this definition was that only SMEs with more than 10
employees are studied, i.e. so called micro firms are not explicitly covered in the Annex, with the
exception of subtask I-iii and subtask IV-ii. Small companies are defined as companies with 10-49
employees and medium-sized companies with 50-249 employees. Moreover, the Annex was delimitated
to study industrial manufacturing SMEs, and do not explicitly study the service sector.
As regards the definition of energy intensity it was defined as a company with energy costs in relation to
the added value of more than three percent. The whole Annex may be seen as a comparative study of
energy use, energy efficiency measures and its potentials, policies, methods and tools for e.g. energy
auditing and energy management, as well as energy services.
O BJECTIVES AND SCOPE
The objective of this Annex was to analyze energy systems and factors promoting or inhibiting a more
efficient energy use in industrial SMEs, through specific studies of:





Energy policies and programs towards industrial SMEs
Energy efficiency technologies and their potentials and, barriers to implementation in industrial
SMEs
Methods and tools, for e.g. energy auditing and energy management, used in energy efficiency
studies towards industrial SMEs
Energy services and business models for industrial SMEs

M EANS
The objectives were achieved by performing four Tasks:
1.
2.
3.
4.

Energy policies and programs towards industrial SMEs
Energy efficiency technologies and their potentials and barriers to implementation in industrial
SMEs
Methods and tools to achieve energy efficiency in industrial SMEs
Energy services towards industrial SMEs
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R ESULTS
Energy policies and programs towards industrial SMEs
For medium-sized and energy-intensive industrial SMEs it is emphasized that Energy Conservation
Law/Long-Term Agreements (LTA)/Voluntary Agreement (VA) are strong energy end-use policies
followed by energy audit programs, preferably but not necessarily located regionally or locally. Energy
networks, preferably locally or regionally anchored, are also policies suggested to be considered for
medium-sized and energy-intensive industrial SMEs followed by investment subsidies mainly for
investments in production-related technologies, benchmarking, and finally sector guidelines.
For small-sized and non-energy-intensive industrial SMEs it is emphasized that energy audit program,
preferably locally or regionally anchored, followed by energy networks, preferably locally or regionally
anchored, are strong energy end-use policies followed investment subsidies, benchmarking, and finally
sector guidelines.
Energy efficiency technologies and their potentials and barriers to implementation in industrial SMEs
Results from this task shows that the existence and quality of bottom-up EEU (energy end-use) data
differs largely between the countries and the development of a general taxonomy of structuring EEU
data as well as EEMs (energy efficiency measures) is needed. Without the development of such a
general taxonomy, the deployment level of EEMs and carbon dioxide emission reductions is unlikely to
ever reach its full potential as knowledge is missing on how large the potential is, in which processes the
major potential is found, how far industry has reached in terms of deployment levels, and in which areas
future energy policies are needed. In conclusion, the paper on EEU and EEM in industrial SMEs published
from this task addresses the high importance of future research in creating a harmonized data
categorization, as this will greatly support the transition towards sustainable industrial energy systems.
Methods and tools to achieve energy efficiency in industrial SMEs
The overall findings are that tools for energy audits, energy management and benchmarking directed
towards industrial SMEs are scarce and not widely adopted by the SMEs where available. This is clearly
shown by the fact that many of the tools for benchmarking, auditing, and supporting EnMS (energy
management systems) adoption that are practiced in the project member countries are all developed by
public funding. This would be partly because of the difficulty of establishing appropriate
management/benchmarking methods and of bringing such efforts into viable business due to the
existence of various market barriers to energy efficiency, e.g. high transaction costs or hidden costs for
energy audits experienced by the audited companies.
As regards benchmarking, the intricate matter of relevant indexes for industrial SMEs makes the use of
benchmarking a challenge, yet an important challenge to overcome. While finding an appropriate index
is crucial to maintain credibility from SMEs, it is very difficult when there is a high degree of variety in
processes, products, and activities. One way to tackle this challenge is to use several kinds of
benchmarking indexes. This makes benchmark more reliable by providing several perspectives that
compensate each other weaknesses.
The need of simplification when trying to enhance adoption of EnMS in industrial SMEs is also stressed
to be of importance. SMEs often need more simple system descriptions and less documents because
they do not have sufficient human resources compared to larger enterprises.
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Energy services towards industrial SMEs
One result was the creation by the federal government of Belgium of the public ESCO Fedesco which
proved to have had a catalytic effect on the development of the ESCO market in Belgium. Despite so, the
energy service market in Belgium is declining. The same holds for Japan. The major reason for the
decline in Japan is due to a variety of barriers to wider penetration of ESCO projects in Japan. Among
them, high transaction costs in the contractual process seem to be the major barrier.
Some general findings from this study was that the market for energy services seems to have started in
1990 and the major focus has been towards buildings, but a growing interest towards industrial SMEs
has been seen. Major barriers to the adoption of energy services are distrust at demand side, e.g.
Belgium, Japan and Sweden, together with high transaction costs. Successful policies towards an
emerging energy service market is the creation of competence centers, e.g. Belgium and Denmark, or
the creation of associations for knowledge exchange as found in Belgium, Japan and Spain. Also
establishing a public ESCO has a catalytic effect (as observed in Belgium and Tokyo and Aomori
prefectures in Japan). Further studies, not the least research-oriented studies, are suggested in the area
of energy services among industrial SMEs.
ANNEX XV, EXCESS HEA T
The first phase of the Annex was ended in May 2015 when the first phase final report was published.
The main chapters of the report deal with:






Definition of excess heat
Methods for assessing industrial excess heat
Availability of industrial excess heat in different types of industry
Technologies and systems for excess heat recovery and usage
Policy instruments and climate consequences

The Final Report from the first phase of Annex XV is available for download from the IETS Website.
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CHANGES OF MEMBERS AND DELEGATES
The November 2015 IETS ExCo meeting was held in Vienna, Austria, and hosted by bmvit,
Bundesministerium für Verkehr, Innovation und Technologie (Federal Ministry for Transport, Innovation
and Technology). The Austrian Department of Energy and Environmental Technologies, participated as
an observer to the IETS ExCo. A number of Austrian stakeholders were invited to a half-day workshop,
prior to the IETS ExCo meeting, in order to discuss possible areas of collaboration and the possibility for
Austria to join the IETS IA. The ExCo has, since then, taken a per capsulam decision to invite Austria to
join the IETS IA. The formal procedure will continue during 2016.
Belgium has previously been represented by both the Flemish and the Walloon part of the country, but
during 2015 the Flemish contracting party, Vision of Technology (VITO), decided to withdraw. Belgium is
since then only represented by contracting party University of Liege.

COMMUNICATION
The work of improving and up-dating the IETS website continued during 2015. For example, final reports
from finished Annexes have been published.
Two newsletters were written and distributed online during the year. The Secretariat also supplied a
two-page report for the VC Industry report to the EUWP.

EVENTS 2015
EXECUTIVE COMMITTEE MEETINGS



20th IETS ExCo Meeting in Paris, France, 12-13 May
21st IETS ExCo Meeting in Vienna, Austria, 17-18 November

WORKSHOPS




On 10-11 March 2015, a joint workshop was arranged by IEA Implementing Agreement IETS,
Industrial Energy-Related Technologies and Systems, and IEA Greenhouse Gas R&D Programme. The
workshop attracted about 60 participants and included presentations by invited speakers from
industry, different government agencies, leading national and international organizations, research
institutes and academia. A discussion forum moderated by Simon Bennett from IEA wrapped up the
two-day workshop.
In connection to the ExCo meeting in Vienna in November 2015, about 15 representatives from
Austrian academia, enterprises and government organizations participated in the half-day
workshop. The topic of the workshop was “Collaboration areas for Austrian stakeholders” and the
aim was to discuss how and in which areas Austrian groups and organizations can start
collaboration with IETS Annexes. In January 2016, Austria declared that it wants to join IETS.
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IDEAS FOR NEW ANNEXES AND ACTIVITIES
The following ideas for new Annexes and activities were presented and further discussed during 2015 by
the IETS country delegates:
Annex on Life Cycle Assessment (L CA)
An Annex on Life Cycle Assessment (LCA), aiming at creating a model for assessing environmental
impacts of past, current or future energy mix of a European country, including several important
aspects, is considered of great interest. A proposal has been put forward from Belgium, but the scope
and tasks of the proposed Annex need to be specified.
Annex on Process Control for the Use of Energy Efficient Processes
An activity on Process Control for the use of Energy Efficient Processes has been discussed and an Annex
text is to be finalized.
Annex on Multiple Benefits of E nergy Efficiency M easures
A joint Annex with the Demand-Side Management Programme on Multiple Benefits has been suggested
and the current proposal will be further discussed by interested parties and elaborated in the near
future.
WORKSHOP ON FLEXIBLE INDUSTRY END USE
A workshop is planned together with the Dutch organization ISPT, Institute for Sustainable Process
Technology, during or in connection to the conference Industrial Processing, to be held on 23-25 June
2016 in The Hague during the Dutch EU presidency.
JOINT WORKSHOP WITH IEA BIOENERGY
A joint workshop together with IEA BioEnergy will be held in Gothenburg, Sweden, in late spring of
2017. The suggestion is for a two-day workshop with open invitation and with the added value of
relevant site visits.
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ONGOING ANNEXES 2015
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 (may be continued)
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.
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 the following ongoing tasks:
Task 1 – Bioenergy & Biofuels
Task 2 – Biochemicals & New Fibre Materials
Task 3 – Sustainability Analysis of Process Integrated Biorefineries.
Task 4 – Process Integration of Gasification-based Biorefineries.
Task 5 – Membrane Separation of lignocellulosic biomass components (under implementation jointly
with Annex XV)
Task 6 – Dissemination and information Exchange (under implementation)
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, projects
were developed and information exchange and dissemination activities were implemented as well as
development of benchmarking and/or prospective studies in the area of industry-based biorefineries.
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. Achievements and initiatives implemented in the
period 2008-2015 are presented in an overall report to be issued for dissemination in 2016.
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ACTIVITIES DURING 2015
Activities developed in 2015 basically were connected to the compilation of information to be included
in the overall report on Industry-based Biorefineries, which includes an overview of the sector, market
potential and a perspective view of the future.
WORK PLANNED FOR 201 6
In 2016, upon the assessment of outcomes and the potential for future developments, a strategy will be
defined to establish a new task structure and collaboration.
It is also envisaged the publication of the overall report of Annex XI referring to the period 2008-2015.
CONTACT DETAILS
Annex manager and responsible for Task 1 (Bioenergy & Biofuels):
Isabel Cabrita, DGEG – Directorate-General of Energy and Geology.
E-mail: isabel.cabrita@dgeg.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
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ANNEX XV: INDUSTRIAL EXCESS HEAT RECOVERY – TECHNOLOGIES AND APPLICATIONS
Responsible author: Thore Berntsson, Division of Heat and Power Technology, Chalmers University of
Technology, 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.
2.
3.

Determine potential of excess heat recovery in the world
Document existing and emerging technologies, and Best Practices
Understand government policy and regulations

ACTIVITIES DURING 2015
The first phase of the Annex was ended in May 2015 when the first phase final report was published.
The main chapters of the report deal with:






Definition of excess heat
Methods for assessing industrial excess heat
Availability of industrial excess heat in different types of industry
Technologies and systems for excess heat recovery and usage
Policy instruments and climate consequences

In 2015 two meetings were held: one telephone meeting and one workshop (in Copenhagen, Denmark).
WORK PLANNED FOR 2016
The IETS ExCo has approved the continuation of the Annex and the Annex Manager together with the
Annex Members have proposed the following subtasks:
1.
2.
3.
4.

In-depth evaluation and inventory of excess heat levels
Methodology on how to perform an inventory in practice
Possible policy instruments and the influence on future use of excess heat
Technology development

USA withdrew from the Annex in 2015, but several new members have expressed interest to join the
Annex.
ACTIVITIES PLANNED FOR 2016:




3 – 4 telephone/web meetings
Formalizing a work plan
Get new members involved in the Annex work

CONTACT DETAILS
Annex Manager:
Thore Berntsson, Chalmers University of Technology, Sweden.
E-mail: 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 – 30 June 2015 (may be continued)
BACKGROUND
The issue of climate change due to, in particular, anthropogenic emissions of CO2, is forcing decisionmakers 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. E NERGY POLICIES AND PROGRAMS TOWARDS INDUSTRIAL SME S
i.
ii.

iii.

Description of the country specific context: Energy mix, overall country energy use, part of
energy used by industrial SMEs, etc.
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.
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. E NERGY EFFICIENCY TECHNOLOGIES AND THEIR POTENTIALS AND BARRIERS TO IMPLEMENTATION IN
INDUSTRIAL SME S
i.

ii.

iii.

iv.
v.

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.
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).
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).
Overview of major barriers to energy efficiency in industrial SMEs based on previous studies
Suggestions for further categorization of industrial SMEs (common definition but further
elaborated) based on results from subtask i and ii.

III. M ETHODS AND TOOLS TO ACHIEVE ENERGY EFFICIENCY IN INDUSTRIAL SME S
i.
ii.
iii.

iv.

Benchmarking methods and tools: Overview, analysis and mapping of existing tools, practical
examples of the use, including experience sharing.
Technical auditing methods and tools: Overview, analysis and mapping of existing tools,
practical examples of the use, including experience sharing.
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.
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. E NERGY SERVICES TOWARDS INDUSTRIAL SME S
i.
ii.

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.
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
services, including advantages and disadvantages in regards to, local context, type of
technology etc. This task will also include so called Micro firms.
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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 2015
The following initiatives were implemented successfully:



The year 2015, the Annex was under operation until June, and a two day workshop was held via
video meeting.
The three final deliverables were finished in 2015. Among those deliverables, the Annex published a
scientific Journal Publication in the Journal of Cleaner Production. In each of the in total four
deliverables from the four tasks, a Scientific summary of the Annex results can be found in the
beginning of the reports.

WORK PLANNED FOR 201 6
The Annex is under consideration to be extended. The plan for the year 2016 is to formalize such Annex
extension in cooperation with the Annex XVI participants.
CONTACT DETAILS
Annex manager:
Patrik Thollander, Division of Energy Systems, Linköping University, Sweden
E-mail: patrik.thollander@liu.se
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ANNEX XVII – MEMBRANE FILTRATION FOR ENERGY-EFFICIENT SEPARATION OF
LIGNOCELLULOSIC BIOMASS COMPONENTS.
Responsible author: Ann-Sofi Jönsson, Lund University, Sweden
Annex Members: Sweden, Belgium, Denmark, Portugal and Finland
Time Schedule: 1 January 2014 – 30 June 2017
BACKGROUND
Distillation is the unit operation that dominates the separation scheme in petroleum refineries as most
compounds are volatile. In contrast to petroleum compounds, most compounds derived from biomass
are non-volatile. Especially size, and to some extent charge, are the main separation characteristics of
extracted biomass compounds, which make membrane processes a natural key separation technique in
biorefineries.
Development of new biorefinery processes is often carried out by persons with deep knowledge about
biotechnology but no, or only limited, experience of membrane processes. In order to optimize energyefficiency and fractionation ability of membrane processes in biorefineries co-operation between
experts on membrane processes and biotechnology is needed. The aim of the Annex is to be a bridge
between these groups and by active networking build strong clusters for future work in this area.
OBJECTIVES AND SCOPE
The objective of the Annex is the development of sustainable and energy-efficient separation methods
enabling utilization of renewable resources for production of chemicals, materials and energy by:





Creation of a network of experts involved in projects with the aim of recovering value-added
components in biomass.
Bringing together and sharing information on the present state of sustainable and energy-efficient
separation methods to be used in biorefineries.
Creation of guidelines for design and optimization of membrane processes in biorefineries.
Survey of fouling and cleaning of membranes in biorefineries.

TASK STRUCTURE
Four tasks are outlined in Annex XVII:
A.
B.
C.
D.

Recovery of biomass components
Sustainable and energy-efficient separation methods in biorefineries
Design and optimization of membrane processes in biorefineries
Fouling and cleaning of membranes in biorefineries

ANNEX DELIVERABLES




Status reports presented to the IETS Executive Committee.
Newsletters presented at the IETS homepage.
For each of the subtasks the result will be summarized in the format of a handbook that can be
distributed to industry and organizers.
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ACTIVITIES DURING 2015
Status reports compiled 2015:
Subtask A: Synthesis of methods to isolate biomass components, on a laboratory and industrial scale
(Manuel Pinelo, Technical University of Denmark)
Subtask B: Survey of membrane applications in the pulp and paper industry and in biorefineries (Maria
Norberta Neves Correia de PinhoTechnical University of Lisbon, Portugal)
Subtask D: Fouling phenomena and cleaning methods in applications where biomass is treated (Chris
Dotremont, Vito, Belgium)
WORK PLANNED FOR 2016
Work to be performed 2016:
Matchmaking to interconnect partners with complementary interests in order to increase our
knowledge about how different extraction methods influence the performance in downstream
membrane separation processes.
CONTACT DETAILS
Annex manager:
Ann-Sofi Jönsson, Department of Chemical Engineering, Lund University, Sweden
E-mail: ann-sofi.jonsson@chemeng.lth.se
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IETS EXECUTIVE COMMITTEE MEMBERS 2015
BELGIUM
Delegate: Angélique Léonard, University of Liège: a.leonard@ulg.ac.be
Alternate: Sandra Belboom, University of Liège: sbelboom@ulg.ac.be
DENMARK
Delegate: Jan Sandvig Nielsen, Weel & Sandvig Energy and Process Innovation: jsn@weel-sandvig.dk
Alternate: Vacant
GERMANY
Delegate: Claus Börner, Forschungszentrum Jülich GmbH: c.boerner@fz-juelich.de
Alternate: Vacant
KOREA
Delegate: Sangjoo Baek, Korea Institute of Energy Technology Evaluation and Planning, KETEP:
sky31778@ketep.re.kr
Alternate: Vacant
NORWAY
Delegate: Marit Sandbakk, ENOVA SF: marik.sandbakk@enova.no
Alternate: Anne Merethe Kristiansen, ENOVA SF: anne.merethe.kristiansen@enova.no
PORTUGAL
Delegate: Clemente Pedro Nunes, Instituto Superior Técnico, Technical University of Lisbon:
pedronunes@gml.pt
Alternate: Filomena Pinto, LNEG-National Laboratory of Energy and geology: filomena.pinto@lneg.pt
SWEDEN
Delegate: Jennica Broman, Swedish Energy Agency: jennica.broman@energimyndigheten.se
Alternate: Thore Berntsson, Chalmers University of Technology: thore.berntsson@chalmers.se
THE NETHERLANDS
Delegate: Maurits Clement, Netherlands Enterprise Agency: maurits.clement@rvo.nl
Alternate: Marco Schwegler, Netherlands Enterprise Agency: marco.schwegler@rvo.nl
UNITED STATES
Delegate: Isaac Chan, US Department of Energy: isaac.chan@ee.doe.gov
Alternate: Bob Gemmer, US Department of Energy: bob.gemmer@ee.doe.gov
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COORDINATORS 2015
IETS EXECUTIVE COMMITTEE CHAIR
Thore Berntsson, Sweden: thore.berntsson@chalmers.se
IETS EXECUTIVE COMMITTEE VICE CHAIRS
Maurits Clement, the Netherlands: maurits.clement@rvo.nl
Clemente Pedro Nunes, Portugal: c.pedronunes@tecnico.ulisboa.pt
IETS EXECUTIVE COMMITTEE SECRETARIAT
Emmi Voogand, Sweden: emmi.voogand@cit.chalmers.se
Per-Åke Franck, Sweden: per-ake.franck@cit.chalmers.se
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ANNEX MANAGERS (ONGOING)
ANNEX XI: INDUSTRY-BASED BIOREFINERIES
Isabel Cabrita: isabel.cabrita@dgeg.pt
DGEG – Directorate-General of Energy and Geology, Portugal.
ANNEX XV: INDUSTRIAL EXCESS HEAT RECOVERY
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’S)
Patrik Thollander: patrik.thollander@liu.se
Division of Energy Systems, Linköping University, Sweden
ANNEX XVII: MEMBRANE FILTRATION F OR ENERGY-EFFICIENT SEPARATION OF
LIGNOCELLULOSIC BIOMASS COMPONENTS
Ann-Sofi Jönsson: ann-sofi.jonsson@chemeng.lth.se
Department of Chemical Engineering, Lund University, Sweden
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This report has been prepared and published by the IETS Secretariat 2016. For further information,
please contact emmi.voogand@cit.chalmers.se, or visit the IETS website at www.iea-industry.org.
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