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multi-criteria decision support on energetic and environmental applications.

Prof. Karagiannidis is head of AUTH-LHTEE's Solid Waste Management group since 1994 and has participated in
66 national and international research projects since 1991. He is the author and co-author of over 200 scientific
publications and member of the Hellenic Technical Chamber and the Hellenic Solid Waste Management
Association, as well as founding member of the Hellenic waste-to-Energy research and technology council
SYNERGIA. He has served as reviewer for international journals and as scientific committee member for
international conferences. Particular involvement has developed over the last years in national consulting,
technology-support, capacity building and curriculum development activities over various waste management and
resource efficiency fields, as well as specific material streams and waste fractions. Recent or still on-going
examples include waste-derived fuels, packaging waste, end-of-life tires, organic substrates, e-waste, incineration
residues, hospital waste, impacts and restoration of old dumps, as well as biofuel production optimization and
design — implementation of pay-as-you-throw schemes for waste management authorities, individual municipalities
as well as industries from various sectors.

1. Extended activity profile

Based on its expertise in energy systems and environmental sciences, AUTH-LHTEE and its solid waste
management group compiles and proposes innovative solutions in various domains associated with industrial
production. In the last years, the implementation of Integrated Product Policy has become a major activity area. In
that direction, the application of Life Cycle Assessment/Costing (LCA/LCC), Material Flow Analysis and
Ecodesign is an obvious option for enterprises wishing to establish production lines and consumption patterns of
environmentally friendly products that will contribute to the minimisation of waste. Both basic and applied
research is carried out and qualified support is provided in both pre- and post-consumer solid waste
management, with major areas being optimized waste collection, treatment and disposal; restoration of
contaminated land; layout and implementation of solid waste related policies aiming at avoidance, reduction,
reuse, recycling, recovery and re-integration (multi-R principle); design for disassembly and the environment.
AUTH-LHTEE also has a strong involvement in research activities related to waste_management economics.
Studying externalities, as they occur due to improper practices, is a prerequisite in order to internalise them into
rational cost structures of solid waste management. The tools used for this purpose are material flow analysis,




input-output modelling, mixed-integer programming, systemic analysis, market research for recycled goods and
appropriate technologies, SWOT and PEST analyses, scenario simulations, multi-criteria analysis of alternative
solutions and LCA/LCC. In terms of contaminated-site and derelict-land restoration, work is undertaken in a large
extent on waste related issues (restoration of both small-sized wild dump, as well as of large-size semi-controlled
landfills, with eventual resource recovery) as well as with quarry rehabilitation and with contaminated land
management in a more generic sense. Next, significant work is on-going on the rational waste management in
the industrial and commercial sector with emphasis on the design of waste avoidance and processing systems
and on pricing policies for environmental services. Part of the research work in this field is the optimisation of
managing dedicated waste streams. Last but not least, Waste-to-Energy is a field with significant past, present
and future focus. On-going and future research plans in solid waste management include extending the work of
the integrated energetic utilisation of waste materials with emphasis on renewable energy, biofuels and a new
emerging taxonomy in the related reverse logistics chain, through a chain of processes including combustion,
pyrolysis, gasification (also in multi-stage modules), as well as (both process and landfill) anaerobic digestion (on
an urban, agricultural and industrial scale) and industrial (co-)combustion of various waste derived fuels, both
process and external. It is also intended to conduct research and support demonstrations towards assessing the
external costs of solid waste management in Greece, with special emphasis on the potential of waste-to-energy
options and the related Kyoto implications, as well as on waste minimisation in the industrial sector, biofuels and
biorefineries, together with associated advanced financial tools. Further information on http://aix.meng.auth.gr.

2. Research projects

2.1. Selected project list (from the last 5 years)

Title/ description of the study/ activity Year Awarding Authority

Europeaid Office, AUNP

1. Integration of waste management tools into specific settings of European | 2003- (ASEAN-EU University

and Asian communities (ISTEAC) 2006 Network Programme)

2. Hellenic Network for LCA on consumer electronics (HELCARE) 2003 Hellenic Ministry of
Development

3. A GIS for integrated urban waste management on a local and regional 2003- | Hellenic Ministry of

level (GEOLORE) 2006 Development

4. Development of an integrated methodology for monitoring, replacement, 2004- | Hellenic Ministry of
deactivation, sanitation and restoration of wild waste disposal sites (IDRUS) | 2007 Education

2005- | Hellenic Ministry of

5. Dental Waste Management at university clinics and private units (DAST) 2006 Education

6. Compilation of a biomass inventory in Central Macedonia for potential 2007- | MEL Macedonian Paper
energy use (BIOMEL) 2008 Mills S.A.

7. Overall mapping of physical flows and stocks of resources to forecast 2007-
waste quantities in Europe and identify life-cycle environmental stakes of 2009 DG Research
waste prevention and recycling (FORWAST)

2006- | Sidirokastro Photoenergy

8. Studying a photovoltaics units in Sidirokastro, Serres 2008 SA




9. Investigating the promotion potential of pure biofuels in the Hellenic

market (BIODIESEL) 2008 Biodiesel S.A.
;O. Compiling an mtegrated methodolqu for vulnerability assessment and 2003 | Hellenic Ministry of
risk management of vital supply lines, infrastructures and critical buildings
. 2006 Development
(SRM-Life)
11. Environmental impact assessment from the July 2006 landfill fire in 2006- ASSOC'f’i.t lon of Local
o Authorities of the Greater
Tagarades, Thessaloniki 2007 L
Thessaloniki Area
12. Enwronmental characterization of incineration residues from infectious 2008 Apotefrotiras S.A
medical wastes
13. Risk assessment of an old inert waste disposal site according to the MEL Macedonian Paper
BT 2007 .
contemporary Hellenic legislation Mills S.A.
14. Environmental management of bottom ash from municipal solid waste 2008- Intrakat S.A
incineration (BAMBI) 2009 o
15. Developing an integrated methodology for restoring inert quarries and 2005- | Hellenic Ministry of
mines by valorizing solid wastes (ECOLAN) 2007 Education
16. Mapping of state-of-the-art in relation to packaging waste management in | 2006- Landbell AG
Greece for assessing the feasibility of a new collective system (PACKGR) 2008 e
. . 2007- .
17. Waste Analysis of the Serres General Hospital 2008 Serres General Hospital
18. Waste Analysis of the Thessaloniki Ippokrateio General Hospital 2008 Thessaloniki Ippokratelo
General Hospital
19. Waste Analysis and Environmental Impact Assessment of the 2008 Thessaloniki ACHEPA
Thessaloniki ACHEPA General Hospital General Hospital
2003- ,
20. European urban waste management cluster (EUWMC) 2005 DG Environment
Municipality of
21. Serres landfill planning 2003 Strimoniko, Prefecture of
Serres
2004-
22. Tagarades aftercare study 2005 Ehedoros S.A.
23. Calculation of the recycling fee for various WEEE in Greece 2004- ) Recycling of Appliances
2005 S.A.
24. Investigation, determination and promotion of innovative 2007- | Hellenic Ministry of
entrepreneurship opportunities in the recovery of end-of-life tires (TIREGR). | 2008 Development
L . . 2006- | Hellenic Ministry of
25. Financial tools for fair charging of waste fees (FESA). 2009 Development
26. Thematic network for the energetic utilization and thermat treatment of 2006- | Research Committee of




solid and liquid wastes (NEUTRA). 2007 the Avristotle University
. 2006- | Research Committee of

27. Thematic network for energy technology (ENTEX). 2007 the Aristotle University
28. Safe Management of Mining Wastes and Waste Facilities 2007-
(SAFEMANMIN) o00s | DG Research
29. Developing practical guidelines for a progress observatory of 2007- | Hellenic Ministry of
implementing projects on RES and wastes / wastewater (DEPOIR) 2008 Development
30. Deyeloplng practical guidelines for preparing feaS|b|!|ty studies on 2005- | ASEAN Energy Facilty
producing renewable energy from organic wastes and biomass at the 2007 Programme
example of the Vietnamese island of Phu Quoc (RENEW) g
31. Variable-rate-pricing based on Pay-as-you-throw, as a tool for urban 2003 DG Environment
waste management (PAYT)
32. Developing a waste management system on the Polluter-Pays principle | 2004- | Hellenic Ministry of
under EU and Mediterranean peculiarities and conditions (PAYTMED) 2006 Development
33. Developing and implementing PAYT systems in Greece, Esthonia and 2009- LIFE+
Cyprus (HECPAYT) 2011
34. Ecological and aesthetic restoration of the Efkarpia waste disposal site 2003- | Hellenic Ministry of
(ESTRADA) 2007 Development
35. Developing a holistic methodology for monitoring, decommissioning, 2003- | Hellenic Ministry of
deactivation, sanitation and restoration of old wild disposal sites (REDIS) 2007 Education

. . . . Hellenic Ministry of
36. Social and professional reinstatement of handicapped people and 2005-
Hellenic gypsies via a WEEE recycling programme in Greece (PRUWE) 2008 Labour, EQUAL .

' Community Initiative
: 2006- | Altener (Intelligent

37. Sustainable green fleets (SUGRE) 2008 Energy for Europe).
38. Public transport means and their accessibility by people with disabilities | 2007- DG TREN
(PTAccess) 2008
39. Curriculum development for solid waste management in Africa and 2009- | Europeaid Office,
Oceania (CODWAP) 2011 EDULINK

2.2. Brief description of some selected projects

A brief description of some of the most interesting projects from the above list in which Dr. Karagiannidis was

involved during the last decade, is provided in the following paragraphs.

2.2.1. Waste Charging Policy According to the Pay-As-You-Throw Principle (PAYT)

This project, funded by FP6, developed a Pay As You Throw (PAYT) handbook of international range integrating
various implementation concepts and bridging various institutional, technical and social gaps on this critical solid
waste management field. It also studied ways for overcome major problems that may appear if the
implementation mechanism is not carefully designed and efficiently adjusted to local conditions and peculiarities.
PAYT systems come in various forms, the more common ones being either weight- or volume-based. Within the




project, simulation scenarios for Greece where compiled and evaluated by LHTEE, whereas a series of both EU-
and nationally-funded follow-up projects led to the first pilot Hellenic implementation (in municipality of Elefsina),
to developing various related policy support tools and to also operationalizing the zero-waste concept.

2.2.2. Geographic Information Systems for Integrated Solid Waste Management at Local and Regional
Level (GEOLORE)

This Hellenic-Canadian project utilised various Geographic Information Systems (GIS) capabilities to provide a
flexible decision support tool for urban waste management planning in the Region of Central Macedonia, whereas
a number of follow-up projects explored this concept further in other areas, waste streams and waste-to-energy.
In GEOLORE, first locally, optimization of urban waste collection was addressed; suitable GIS platforms were
developed for selected municipalities and various scenarios for bin location and waste collection were compiled
and evaluated. Regionally, locating new facilities for urban waste management, treatment and disposal, as well
as allocating waste flows from various producers and of residues from various facilities was also studied; for this,
mixed integer, linear models were developed and efficient solution algorithms were customised and incorporated
in the system.

2.2.3. Developing practical guidelines for an observatory center on the progress of implementing projects
on renewables and waste/wastewater (DEPOIR)

RES and waste(water) management infrastructure are critical for environmental and socioeconomic development
but often meet barriers leading to serious setbacks. DEPOIR exploited not only biomass- fired power plants,
geothermal exploitation facilities, photovoltaic and wind energy power stations but also sanitary landfills, transfer
stations, waste-to-energy plants, mechanical-biological treatment facilities and wastewater treatment plants. The
aim was the preparation of practical guidelines for an observatory centre on the progress of implementing such
projects under a life-cycle approach. Various information segments were determined and extensively mined from
existing projects, whereas social and economic impacts on local scale were also studied,. Management aspects
that cause setbacks in the progress were identified and categorized, whereas mitigation pathways were also
compiled.

2.2.4. Integration of Solid Waste Management Tools into Specific Settings of European and Asian
Communities (ISTEAC)

This EU project, coordinated by LHTEE, contributed to tailored integration of available know-how for rationalizing
Solid Waste Management (SWM) and fostering co-operation between European and Asian Universities. LHTEE's
involvement was followed-up by a vice-chairmanship in Task Group ‘Developing Countries’ of International Waste
Working Group and by 2 other EU projects on recycling and waste-to-energy in insular Viethamese areas and
Africa/Oceania respectively. ISTEAC's objective was to study specific tools for waste minimization and to
examine related local cultural and socio-economic characteristics. Field experiments on composting and paper
recycling were set up in Vietnam and the Philippines, with focused workshops and study visits providing training
to participants and an exchange of cultural and scientific information. ISTEAC received an award of excellence by
the Philippino government in 2005.

2.2.5. Integrated Methodology for Monitoring, Decommission, Sanitation and Restoration of Uncontrolled
Sites for Solid Waste Disposal (IDRUS)

The overall IDRUS objective, funded by the Greek Ministry of Education, was an integrated methodology for
monitoring, reclamation, rehabilitation, restoration and remediation of uncontrolled waste disposal sites in the
framework of integrated waste management. Environmental impacts associated to uncontrolled waste disposal
sites were evaluated by calculating the toxic emissions in the air, soil and water. This data was then used as input
for estimation of environmental impacts and evaluation of different management and aftercare scenarios of
uncontrolled waste disposal sites. The assessment and evaluation of alternative restoration plans via multi-criteria
analysis contributed to the novelty and innovation of the IDRUS approach, which was further enriched within 2
other parallel nationally funded projects via extensive field surveys and in-situ data collection to over 600 such
sites.

2.2.6. Social and Professional Reinstatement of Handicapped People and Gypsies through Reuse and
Recycling of Waste Electric and Electronic Equipment in Greece (PRUWE)



Main objective of PRUWE, supported by the EU EQUAL initiative, was the development of social services for
reuse and recovery of Waste Electrical and Electronic Equipment (WEEE) by people with disabilities and
Gypsies. Initially, procedures were developed for developing social services for WEEE reuse and recycling, by
including the 2 aforementioned target groups from Thessaly and North Aegean, whereas occupational and social
de-marginalization of these groups was addressed in the frame of sustainable WEEE management. Compilation
of standards and requirements for developing social enterprises for WEEE recycling was performed. For each
enterprise a pilot preliminary stage and a business plan were compiled. PRUWE thus also contributed to the
support of the official national system for alternative WEEE management by significant segments of the informal
sector.

2.2.7. Sustainable Green Fleets (SU:GRE)

SU:GRE focused on commercial/captive fleets to promote and support their conversion to alternative propulsion
and their energy efficient use. LHTEE organised validation of training/briefing materials, supported
training/briefing and organised site visits for other fleet owners. A knowledge hub, implemented as an internet-
based communication and information platform, tools supporting the procurement and localisation of refuelling
sites and a support desk were implemented. LHTEE analysed in-depth country-specific conditions regarding fleet
conversion, defined and organised the main steps for the dissemination campaign, contributed to the compilation
of a dissemination handbook based on numerous examples of best practices and finally produced the SU:GRE
evaluation handbook. SU:GRE’s acceptance by biodiesel producers and users in Greece lead to a set of follow-
up activities focusing on waste cooking oils and waste-to-wheel concepts.

2.2.8. Overall Mapping of Physical Flows and Stocks of Resources to Forcast Waste Quantities in Europe
and ldentify Life-Cycle Environmental Stakes of Waste Prevention and Recycling (FORWAST)

The EU FP6's FORWAST project provided an inventory of historically cumulated physical stock of materials in
EU-27 and forecasted expected amounts of waste generated, per resource category, in the next 25 years.
Furthermore, an assessment of the life-cycle-wide environmental impacts from different scenarios of waste
prevention was implemented concerning recycling and treatment / incineration in the EU-27. Initially, a generic
model for material flows, stocks and emissions was designed and applied, based on Material Flow Analysis. This
model was an environmentally extended, physical, quasi-dynamic input-output model, which combined with a
robust method of Material Flow Analysis, guided the mining of new data, which was the main focus of the project.
Data mining took place as a combination of “in-depth” studies in selected countries where high-quality statistics
are available, coupled with an EU-wide effort consolidating and calibrating different statistical and technical data
sources. FORWAST was structured as follows:

¢ Provide the overall model for calculating material stocks and waste quantities.

o Define the Material Flow Analysis tool to picture flows, stocks and emissions.

e Obtain EU-27 data.

e Provide the scenario basis for forecasting and technology descriptions.

e Provide a 25-year forecast of cumulated physical stocks and waste generation for EU-27.

FORWAST's policy relevance was particularly strengthened, whereas a new insight into Life Cycle Thinking and
more confidence in using environmental indicators in natural resources and waste management policies was
obtained.

2.2.9. Safe Management of Mining Waste and Waste Facilities (SAFEMANMIN)

Mining waste is among the largest waste streams in the European Union and it ranks first in the relative

contribution of wastes in many European countries. The EU FP6's SAFEMANMIN project collected and reviewed

information that operators and environmental authorities require for the implementation of the Directive

2006/21/EC on the management of waste from the extractive industries and to disseminate this knowledge as

widely as possible. It addressed in particular (a) the classification of waste facilities with respect to the possible

consequences of an accident, (b) waste characterisation and (c) the criteria for determining the classification of

waste facilities. Project activities were structured as follows:

o Review of methods for the characterisation of mining waste.

¢ Collection of information on risk assessment of mining waste facilities, with emphasis on old and abandoned
mining facilities

o Review of techniques for prevention and abatement of pollution generated by mining wastes.



o Development of a decision support tool for minimising the environmental impact of the mining industry.
SAFEMANMIN also included training and dissemination activities. LHTEE presented this project at various
international events and established constructive contacts with other groups working longer in this field. Industrial
interest and feedback was significant including peer-reviewing of all deliverables and some very constructive
debates at EU level, indicating the contemporary turning point of the mining industry at the EU and worldwide and
the major osmosis with SAFEMANMIN.
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management’, in Restoration and Protection of the Environment IV, 1-4 July, Chalkidiki(Sani)/Greece,
Proceedings (editors: K.L. Katsifarakis, G.P. Korfiatis, Y.A. Mylopoulos and A.C. Demetracopoulos, Thema
and V. Bouris Pubications), Vol. 2, pp. 628-634 (oral presentation).
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parameters in the east part of the municipality of Thessaloniki’, in: HELECO 1999, 3-6 June, Athens/Greece,
Proceedings (editors: Technical Chamber of Greece, published by S&P Advertising), Vol Il, pp. 187-191 (in
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Center)/Austria, Electronic proceedings in CD-ROM (editor: B. Kopacek and the International (S)CARE
Electronics Office) (oral presentation).
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Papadopoulos S., Moussiopoulos N., Vatseris C., Karagiannidis A. and Chrysochoou M. (2003)
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municipal solid waste in the EU25 and Mediterranean countries: New and future research, 14-15 March,
Orleans (BRGM)/France, Book of Abstracts (editors: J. Villeneuve, P. Freyssinet, B. Jourdan, V. Boutet, C.
Fleury and B. Gayet), paper Nr S2P3 (oral presentation).
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