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1. I N T R O D U C T I O N 

T H E A I R PROGRAMME - N O N - F O O D PROJECTS 

This publication focuses upon the selected 'non-food' projects of the European 
Union's Agriculture and Agro-Industry including Fisheries Programme of 
Research and Technological Development, which was adopted on 23rd April 1990 
as part of the Community's Third Framework Programme. This specific 
programme concerns all of the agriculture, horticulture, forestry, fishery, 
aquaculture, and related food and non-food industries, and is jointly managed by 
the Commission services of DGXII E-2 (Agro-Industrial Research), DGVI FII-3 
(Agricultural Research) and DGXIV C-2 (Fisheries Research). The ultimate 
objective of the programme is not only to help primary production to adapt and 
respond to changing Community policies, but also to link the primary production 
sector with the agro-industrial processing sector by matching the production of 
land and water-based biological resources and their use by consumers and industry 
through pre- competitive research, technological development and demonstration. 
The programme is organised into four distinct scientific and technical areas: 

1. Primary production in agriculture, horticulture, forestry, fisheries and 
aquaculture 

2. Inputs to agriculture, horticulture, forestry, fisheries and aquaculture 

3. Processing of biological raw materials from agriculture, horticulture, forestry, 
fisheries and aquaculture 

4. End use and products 

The programme is implemented through shared cost research and technological 
development and demonstration projects, concerted actions and accompanying 
measures such as training grants and studies. 

There were three calls for proposals in the lifetime of this programme, the last 
being in September 1993 (see AIR History chart). Overall 429 proposals were 
selected for funding, comprising 3,332 participants from the European Union, with 
a total research budget of around 780 MECU and an EC contribution of 360 
MECU. This book targets 133, or 30% of the total of these projects which have 
been classified as 'non-food'. Non-food in this context is used as a generic term 
for research projects dealing with the primary production and processing of 
biological raw materials for industrial purposes other than food, be it for the 
production of chemicals and polymers, bioenergy or forest products. 

The resurgence of interest in non-food sources as an industrial raw material and 
as a resource for alternative land use in Europe is stimulated by the following fac­
tors: a desire to reduce our dependence on imports e.g., oil and paper-pulp; res­
ponding to environmental concerns such as the reduction of local air pollution and 
greenhouse gas emissions; increasing demand for domestic agricultural products of 
a renewable nature and maintaining rural agricultural employment. The research 
projects funded within the AIR programme and described in this catalogue try to 
address the practical problems of increasing land area for industrial crops and 
trees by researching ways to optimise the introduction, growth, pedo-climatic adap­
tation, pest control, harvesting, storage, supply, processing and end-use of new and 
traditional agricultural crops, trees, and agro-industrial wastes for industry. 
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The diversity of selected non-food projects allowed for their classification into 
clusters or groups of projects dealing with a specific theme, such as biomass 
production, bioenergy conversion, forestry or bioplastics (see index for full list of 
clusters). The 133 projects described in this book amount to the involvement of 
1,138 institutes and industries spending a total of around 300 MECU with an EC 
contribution of 145 MECU or 40% of the total AIR budget. The statistics concern­
ing these projects are detailed in Table 1. In the table the clusters are grouped into 
the following sectors 

— Biomass for Energy: 2 clusters, 24 projects, 220 participants and 14% of the 
non-food budget. 

— Green Chemicals and Polymers: 4 clusters, 39 projects, 267 participants and 
25% of the non-food budget. 

— Forestry and Forest Products: 3 clusters, 52 projects, 469 participants and 25% 
of the non-food budget 

— Inputs for non-food crops: 1 cluster, 11 projects, 74 participants and 5% of the 
non- food budget 

Non-Food Demonstration: 1 cluster, 7 projects, 108 participants and 30% of the 
non- food budget. 

The non-food project portfolio of the AIR programme represents a comprehensive 
picture of the current drive for alternative land use towards industrial products and 
touches upon the whole spectrum of activities in this sector. Industrial and private 
participation is around 20% and the application of generic technologies such as 
biotechnology and information science is present in many of the projects. 

Many of these projects consolidate and build upon previous EC-funded non-food 
research particularly in the ECLAIR, FOREST, BIOMASS and CAMAR 
programmes of the Second Framework Programme. The AIR programme funding 
is now complete and the non-food approach will be expanded upon further in the 
Fourth Framework Programme which was launched at the end of 1994. 
For each of the 133 projects arranged in their respective cluster, the following 
information is provided: 
— Type of proposal, duration, EC reference number, name of Commission scien­

tific officer who follows the contract 
— Name and address of coordinator and of the participants 
— Description of objectives 
Photographs depicting the crop, tree, or process technologies involved are also 
included, where they have been supplied. Projects marked AIRI from the first call 
are already almost two years into their contracts and are producing interesting 
results. The AIR2 projects from the second call are on average one year into their 
contracts while the AIR3 projects from the last and final call began in January 
1995. A further book is planned giving a synopsis of the mid-term results emanat­
ing from all these projects. 
Every care has been taken in the preparation of this brochure and the information is 
provided in good faith. Nevertheless, the contents cannot be guaranteed to be accurate 
or complete, and neither the Commission of the European Communities nor any person 
acting on behalf of the Commission can be held responsible for the contents or for the 
use which might be made of them. In all cases where information is sought regarding 
a particular project, contact should be made with the project coordinator. 



2. AIR PROGRAMME HISTORY 
TIMETABLE 

Published in Official Journal 

Reference of O.J. 

Deadline 

Expert Evaluation 

Report sent to RECO* 
RECO Opinion 
Commission Approval 
Info to Participants and start Contract 
Negotiations 
Contract start-Date (average) 

AIR 1* 

10 Oct.'91 

C264 p.9 

31 Jan.'92 

Feb. '92 

Mar. '92 
Apr. '92 
May '92 
May-Dec. 
'92 
Dec. '92 

AIR 2 

30 Oct.'92 
C165 p.24 
30 Oct. 
'92 
Nov/Dec. 
'92 

Jan. '93 
Feb. '93 
Mar. '93 
April-July 
'93 
July '93 

AIR 3 

15 Sep.'93 

C251 p.17 

14 Jan.'94 

Feb. '94 
Mar. '94 
Apr. '94 
July '94 
July- Dec. 
'94 
Dec. '94 

PROPOSAL SELECTION 

Proposals received 
Proposals selected 
% 
N of Experts invited 

AIR 1 

762 
103 
14% 
187 

AIR 2 

1.014 
203 
20% 
240 

AIR 3 

680 
124 
18 
183 

RECO refers to the regulatory committee for the AIR programme made up of delegates 
from the Member states. AIR1/AIR2/AIR3 refers to the respective calls of the programme. 
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5. TYPES OF CONTRACT & MAILING ADDRESS 

TYPES OF CONTRACT 

Concerted Actions (CA) 
Concerted actions aim to coordinate research activities which are already funded 
by other sources than the Community. The Community provides up to 100% of the 
costs of the coordination. 

Shared Cost (SC) 
The Community contributes up to 50% of the total cost of the project or 100% 
of the additional (marginal) costs. 

Demonstration Projects 
The Community contribution is normally not more than 30% of the total full cost. 
The objective is to demonstrate a new product or technology whose feasibility has 
been approved on a small scale. 

Accompanying Measures 
Here the Commission within the definition of the specific programme will fund 
such activities as studies, training and mobility grants, workshops, seminars and 
publications related to the programme. 

MAILING ADDRESS: 
EUROPEAN COMMISSION 
Secretariat of the RTD & D Programme 
Agriculture and Agro-Industry, including Fisheries 
75, Rue Montoyer 
Β - 1040 BRUSSELS 
BELGIUM 

Remark: 
All the amounts mentioned in this publication are in ECU. 

Telephone and Fax Numbers: 
DG VI DG XII DG XIV 
Tel: 32.2.295.86.12 Tel: 32.2.296.31.64 Tel: 32.2.295.51.37 
Fax: 32.2.296.30.29 Fax: 32.2.296.43.22 Fax: 32.2.295.78.62 
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7. INDEX BY CLUSTER 

CLUSTER I: BIOMASS PRODUCTION 31 

'Sweet sorghum', a sustainable crop for energy production in Europe 
Contract Nr.: AIRI.CT92.0041 32 

Miscanthus productivity network 
Contract Nr.: AIR1.CT92.0294 36 

Models for the economic evaluation of Biomass production as an 
alternative land use in the European Community 
Contract Nr.: AIR2.CT93.0985 40 

Cynara cardunculus L. as new crop for marginal and set-aside lands 
Contract Nr.: AIR2.CT92.1089 42 

Development of harvesting and storage technologies essential for the 
establishment of short rotation forestry as an economic source of fuel in 
Europe 
Contract Nr.: AIR3.CT94.1102 46 

'Hibiscus esculentus': development of an integrated exploitation system 
with high added value 
Contract Nr.: AIR3.CT93.1236 , 50 

Quinoa — A multi-purpose crop for EC's agricultural diversification 
Contract Nr.: AIR2.CT92.1426 54 

Genetic improvement of willow (Salix) as a source of bioenergy for the 
EC 
Contract Nr.: AIR2.CT94.1617 56 

Development of standard methodology for integrating non-food crop 
production in rural areas with niche energy markets 
Contract Nr.: AIR2.CT93.1671 60 

CLUSTER II: BIOENERGY CONVERSION 63 

Improvement of the flash-pyrolysis process and pilot plant for bio-oils 
upgrading 
Contract Nr.: AIRI .CT92.0216 64 

Integrated chemicals and fuels recovery from pyrolysis liquids generated 
by Ablative pyrolysis 
Contract Nr.: AIR2.CT93.0889 66 

Production, treatment and utilization of bio-oils from pyrolysis, for 
energy and alternative fuels and chemicals 
Contract Nr.: AIR2.CT93.1086 70 

Improvement of agricultural economics through integration of small scale 
heat and power production with non-food value-added products 
Contract Nr.: AIR2.CT94.1162 72 

Thermochemical biomass gasification: upgrading of the crude gasification 
product gas 
Contract Nr.: AIR2.CT93.1436 74 
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Fundamentals of pressurized gasification of biomass feedstocks 
Contract Nr.: AIR2.CT93.1760 76 
TAIRA: Thermal AIR Applications: a Pyrolysis Network for Europe 
(PyNE) to review pyrolysis and related processes for production of fuels 
and chemicals from agricultural materials 
Contract Nr.: AIR3.CT94.1857 80 
Development of a biological integrated process for purifying olive oil 
waste water recovering energy and producing alcohol 
ContractNr.: AIR3.CT94.1987 82 
Hydrolysis and fermentation of organic wastes and biomass to gaseous 
and liquid chemicals and fuels (short title: RCB renewable chemicals 
from biomass) 
ContractNr.: AIR3.CT94.2153 86 
Analysis and coordination of the activités concerning a gasification of 
biomass 
Contract Nr.: AIR3.CT94.2284 88 

Influence of the forest biomass grown in fertilized soil on combustion 
and gasification processes as well as on the environment with integrated 
bioenergy production 
ContractNr.: AIR3.CT94.2368 90 
Environmental aspects of biomass production and routes for European 
energy supply 
Contract Nr.: AIR3.CT94.2455 92 
Reed canary grass (Phalaris Arundinaceae). Development of a new crop 
production system based on delayed harvesting and a system for its 
combined processing to chemical pulp and biofuel powder 
ContractNr.: AIR3.CT94.2465 96 

CLUSTER III: BIOCONVERSION 101 
Valorization of sugar beet pulp by solid state fermentation-proteins and 
probiotics 
ContractNr.: AIR1.CT92.0001 102 
New processes for the biological transformation of agricultural residues 
for the production of high added value flavours 
ContractNr.: AIR1.CT92.0026 104 
Cellulose degradation by Clostridium thermocellum 
Contract Nr.: AIR1.CT92.0321 108 
The development, investigation and assessment of a novel continuous 
affinity separations technique 
ContractNr.: AIR2.CT93.0911 112 
Fermentative utilization of fruit and vegetable pomace and biowaste for 
production of novel types of products 
Contract Nr.: AIR2.CT93.1023 116 
Cellulases and hemicellulases from the thermophilic fungus Thermoascus 
aurantiacus 
ContractNr.: AIR2.CT93.1272 118 
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Biomass production system for the biosynthesis of carotenoids 
Contract Nr.: AIR2.CT94.1283 120 

Novel fermentation feedstocks 
ContractNr.: AIR3.CT94.1990 124 

New strategies for the development of integrated processes for the 
generation of compounds with flavouring and/or other functional 
properties from natural material 
Contract Nr.: AIR3.CT94.2060 126 

Non food agro-industrial research information dissemination (NF-
AIRID) including development of an information network and CD-Rom 
based distribution 
Contract Nr.: AIR3.CT94.2299 130 

CLUSTER IV: OILS AND FATS 122 

ASHLI — Fundamental studies on the selective hydrogénation of fats 
and oils 
Contract Nr.: AIR1.CT92.0513 134 

Manipulation of lipid metabolism aimed at production of fatty acids and 
polyketides for industrial use and for application in functional foods 
Contract Nr.: AIR2.CT94.0967 136 

Vegetable oils with specific fatty acids (VOSFA) agricultural and 
industrial development of novel oilseed crops 
ContractNr.: AIR2.CT93.1817 140 

Sunflower oil for industrial applications — SOFIA 
Contract Nr.: AIR3.CT94.2003 144 

Vegetable oils and their fatty acid esters (VOFA) as substitutes for 
organic solvents in industrial processes ( V O F A U S E ) 
Contract Nr.: AIR3.CT94.2063 148 

Alternative oil-seed crop — Camelina Sativa 
ContractNr.: AIR3.CT94.2178 152 

The use of enzymes in the processing of new oilseeds (UEPNO) to 
industrial raw material 
Contract Nr.: AIR3.CT94.2199 154 

Reactivity of fatty esters and glycerol: new methods 
ContractNr.: AIR3CT94.2218 156 

Research for the adaptation of oilseed crops management to the new 
requirements of the Common Agricultural Policy: crop competitivity, 
seed quality, environment 
ContractNr.: AIR3CT94.2231 158 

Production of sugar fatty acid esters from renewable agricultural 
resources: an integrated optimization of enzymatic-purification processes 
and of surfactive properties 
Contract Nr.: AIR3CT94.2291 160 
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Coordinated improvement of castor oil productivity and quality for new 
potential European markets 
Contract Nr.: AIR3CT94.2324 162 

Crambe Abyssinica — production and utilization — a comprehensive 
programme Contract Nr.: AIR3CT94.2480 168 

CLUSTER V: SPECIALITY CHEMICALS 171 

A contribution to the diversification of the production of vegetable crops 
by research on cultivation methods and selection of halophytes 
ContractNr.: AIR1.CT92.0198 172 

Extraction of useful food and cosmetic ingredients of vegetable origin 
Contract Nr.: AIR2.CT92.0818 174 

Cultivation and extraction of natural dyes for industrial use in natural 
textiles production 
Contract Nr.: AIR2.CT94.0981 178 

Initiation and development of the culture of a wild plant and its 
pharmaceutical interest in the less favoured agricultural regions 
ContractNr.: AIR2.CT92.1145 182 

Exploitation of microbial pectinolytic enzyme specificity in pectin 
manufacturing and other agro-industrial processes 
ContractNr.: AIR2.CT94.1345 186 

European Aesculus Cultivation Systerr¡ 
Contract Nr.: AIR2.CT92.1353 188 

Developing analytical methods from fluorescence spectra and video 
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CLUSTER I: BIOMASS PRODUCTION 



'Sweet sorghum', a sustainable crop for energy production 
in Europe 
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EC Contribution: 2.500.000 
Starting date: 01.01.1993 
Duration: 33 months 
EC Scientific Officer: 
Dieter Pirrwitz — DGXH 
Fax: +32-2-296.43.22 

COORDINATOR: 

Dr Ghislain GOSSE 
I.N.R.A. 
Station de Bioclimatologie 
F - 78850 THIVERVAL-GRIGNON 
Tel n° 33.1.30.81.55.24 
Fax n° 33.1.30.81.55.63 

PARTNERS 
Dr. Jesus FERNANDEZ 
Universidad Politécnica de Madrid 
Dpto. Botánica agrícola de T S . 
Ingenieros agrónomos 
Avda. Ramiro de Maetzu s/n 
ES — 28040 MADRID 
Tel n° 34.1.54.92.470 
Fax n° 34.1.54.98.482 
Prof. Constantine DALIANIS 
Center for Renewable Energy Sources 
19 Km, Marathonos Av. 
GR - 19009 PIKERMI-ATTIKI 
Tel n° 30.160.39900 
Fax n° 30.160.39904 
Dr. Sean MC CARTHY 
Hyperion Energy Systems Ltd. 
Main Street 
Watergrasshill 
IE — CORK 
Tel.: 353.21.889461 
Fax.: 353.21.889465 
Dr. N. EL BASSAM 
Inst, für Pflanzenbau und 
Pflanzenzzuchtung der 
Bundesforschungsanstalt Wirtschaft (fal) 
Bundesallee 50 
DE — 38116 BRAUNSCHWEIG 
Tel n° 49.531.596.605 
Fax n° 49.531.59.63.65 

Dr. CHAPELLE 
SORGHAL Organisation and Research 
Group High Altitudes and Latitudes 
Rue Saint-Victor 1 
B — 4500 HUY 
Tel n° 32.85.21.48.26 
Fax n° 32.85.21.15.41 
Prof. Stephen LONG 
Univ. of Essex, Dept. Biology 
Wivenhoe Park 
U.K. - COLCHESTER C 0 4 3SQ 
Tel n° 44.206.87.33.12 
Fax n° 44.206.87.34.16 
Dr. Sergio MAURO 
U.L.B. Lab. de Physiologie végétale 
Ave. Paul Heger CP 169-28 
B — 1050 BRUXELLES 
Tel n° 32.2.650.21.29 
Fax n° 32.2.650.21.35 
Dr. François LIBEAU 
Hendyplan S.A. 
Rue du Prince royal, 59 
B — 1050 BRUXELLES 
Tel n° 32.2.513.18.54 
Fax n° 32.2.514.28.77 
Dr. Caria PETRINI 
A. BIOTEC 
Via Stazzone 
I - 48015 CERVIA/RA 
Tel n° 39.544.993272/993038 
Fax n° 39.544.993273 
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PROJECT 

'Sweet sorghum', a sustainable crop for energy production in Europe 

OBJECTIVE: 

The project aims to: 

a. Optimize the advantages of this crop in different pedoclimatic situations from 
north to south Europe; 

b. Use previous data and obtain reliable references in order to propose a model 
for agro-industry systems (technical, economic and environmental) in different 
European scenarios; 

c. Solve and reduce the limitations of this crop identified in the previous 
programme. 

The activities will focus on: 
1. The identified limitations of the crop: 

— adaptation to low temperature which limits productivity and geographical 
extension with eco-physiological studies and genetic improvement; 

— harvesting with two main actions: improvement of the resistance to lodging 
by plant breeding and achievement of harvester prototype adapted to 
southern Europe agricultural system; 

— juice extraction and fermentation of the bagasse 
2. The identified limitations of the crop: 

— optimization of inputs, mainly water and nitrogen in order to take into 
account environmental considerations; 

— improvement of potential and actual productivity model by common 
experiments focused on actual data, modelling activities and database 
exploitation; 

— better definition of the quality of the raw material for industrial valorization 
3. The use of the existing model and existing data for agricultural simulation, 

agro-industrial optimization, economic and environmental studies for different 
European scenarios, with specific actions on methodology (opportunity cost...) 
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Prof. Jose Filipe SANTOS OLIVEIRA 
Fac. Ciencias e Tecnologia, Grupo 
disciplinar Ecologia Hidrosfera 
Quinta da Torre 
PT - 2825 MONTE DA CAPARICA 
Tel n° 351.11.295.44.64 
Fax n° 351.11.295.44.61 
Dr. Lino PASQUALI 
Pasquali Macchine Agricole S.R.L. 
Via Nuova 30 
I - 50041 CALENZANO FIRENZE 
Tel n° 39.55.887.95.41 
Fax n° 39.55.887.77.46 
Prof. Michel DELMAS 
Institut National Polytechnique de 
Toulouse, Lab. de Chimie des Agro 
Ressources 
118, Route de Narbonne 
F - 31077 TOULOUSE Cedex 
Tel n° 33.61.17.57.40 
Fax n° 33.61.17.57.97 
Dr. Mogens HEDEGAARD 
I. Kruge A.S. 
Sofiedalsvet 90 a 
DK - 9100 AALBORG 
Tel n° 45.98.18.93.00 
Fax n° 45.98.18.93.05 
Dr. G. BERNA 
Consorzio Umbria Agree 
Via Marconi 7 
I - 06012 CITTA' DI CASTELLO 
Tel n° 39.75.855.78.00 
Fax n° 39.75.855.06.90 
Dr. J. CARRASCO 
Centro de Investigaciones energéticas, 
medioambientales y Tecnológicas 
Inst.de Energías renovables 
Division Biomasa 
Avenida Complutense, 22 
ES - 28040 MADRID 
Tel n° 34.1.346.60.56 
Fax n° 34.1.346.60.05 
Dr. Paolo RAPANELLI 
Rapanelli Fioravante SpA 
Via Umbria, 14 
I - 06034 FOLIGNO 
Tel n° 39.75.25.52.41 
Fax n° 39.74.235.22.60 

Dr. Pasquale STEDUTO 
Istituto Agronómico Mediterráneo 
Via Ceglie 23 
I - 70010 VALENZANO (BA) 
Tel n° 39.80.780.6224 
Fax n° 39.80.780.6206 
Dr. E. TARANTINO 
Istituto Agronomia 
Università degli Studi della Basilicata 
Via Nazario Sauro 
I - 85100 POTENZA 
Tel n° 39.971.47.4280 
Fax n° 39.971.4720 
Prof. Gianpietro VENTURI 
Istituto de Agronomia generale 
Via Filippo Re 6/8 
I - 40126 BOLOGNA 
Tel n° 39.51.35.15.33 
Fax n° 39.51.35.15.11 
Prof. Salvatore FOTI 
Università Degli Studi Catania 
Agronomia & Coltivazioni Erbacee 
Via Valdisavoia 
IT 95123 CATANIA 
Tel n° 39.95391361 
Fax n° 39.95391420 
Dr. MALTAGLIATTI 
Officine Galileo s.P.A. Seat — Settore 
ambiente e territorio 
A. Einstein 35 
I - 50013 CAMPI BISENZIO 
(FIRENZE) 
Tel n° 39.55.895.01.632 
Fax n° 39.55.895.06.04 
Dr. Hans HARTMAN 
Technische Universität München — 
Bayerische Landesanstalt für 
Landtechnik 
Vottingerstrasse 36 
DE - 85354 FREISING 
Tel n° 49.8161.71.38.97 
Fax n° 49.8161.71.40.48 
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Miscanthus productivity network 

Contract Nr.: AIR1.CT92.0294 (SC) 
Total Cost: 2.986.000 
EC Contribution: 1.900.000 
Starting date: 01.12.1992 
Duration: 36 months 

Scientific Officer: 
Adelmo Moreale — DGVI 
Fax: + 32 2 29.63029 

COORDINATOR: 

Dr. Sean MC CARTHY 
Hyperion 
Enterprise Center 
North Mall 
IE - CORK 

Tel n° 
Fax nc 

353.21.300793 
353.21.300401 

PARTNERS 
Dr. Michael JONES 
School of Botany 
Trinity College 
University of Dublin 
IE - DUBLIN 2 
Tel n° 353.170.21769 
Fax n° 353.177.2694 

Prof. Manfred DAMBROTH 
Institut für Pflanzenbau und 
Pflanzenzüchtung der 
Bundesforschunganstalt für 
Landwirtschaft (FAL) 
50, Bundesallee 
DE - 3300 BRAUNSCHWEIG 
Tel n° 49.531.596.307 
Fax n° 49.531.596.365 

Prof. Constantine DALIANIS 
Center for Renewable Energy Sources 
6, Frati 
GR - 19400 KOROPI 
Tel n° 30.1.66.26.460 
Fax n° 30.1.66.26.462 
Dr. Walter KOLB 
Bayerische Landesanstalt für Weinbau 
und Gartenbau 
15, an der Steige 
DE - 8707 VEITSCHOECHHEIM 
Tel n° 49.931.900.22.31 
Fax n° 49.931.900.22.44 

Dr. José Felipe SANTOS OLIVEIRA 
Grupo Disciplinas Ecologia Hidrosfera 
Faculdade de Ciencias e Tecnologia 
Universidade de Lisboa 
Quinta da Torre 
PT - 2825 MONTE DA CAPARICIA 
Tel n° 351.112.954.464 
Fax n° 351.129.544.461 

Prof. Stephen LONG 
Department of Biology 
University of Essex 
Wivenhoe Park 
UK - C04 3SQ COLCHESTER 
Tel n° 44.206.87.33.21 
Fax n° 44.206.87.34.16 
Ir. Hubert STASSEN 
Biomass Technology Group B.V. 
P. O. Box 217 
NL - 7500 AE ENSCHEDE 
Tel n° 31.53.89.28.97 
Fax n° 31.53.89.31.16 
Dr. Vito PIGNATELLI 
Ente per le Nuove Tecnologie, 
l'Energia e l'Ambiente 
Viale Regina Margherita, 125 
I - 00198 ROMA 
Tel n° 39.630.48.45.06 
Fax n° 39.630.48.65.14 
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PROJECT 

Miscanthus productivity network 

OBJECTIVE: 

The objective of the Miscanthus productivity network is to assess the potential of 
Miscanthus at different European locations and to assess its potential as a raw 
material for the energy, paper and construction industries. 

Miscanthus is a temperate grass genus which contains exclusively C4 species. The 
genus consists of robust perennials with elongate — linear leaf blades. The grass 
grows to a height of up to 4m annually and yields from Miscanthus vary from 15-20 
dry tonnes of material per hectare. Yields of 26 dry tonnes per hectare have been 
recorded in Germany. 

The Miscanthus productivity network consists of 18 research organizations located 
throughout Europe and its specific objectives are to: 

— Determine the sustainable yield and quality of Miscanthus as a low input 
agricultural crop at different European locations with particular emphasis on 
Northern Europe. 

— Assess the limitations which low temperature and other stress factors place on 
the growth of Miscanthus under European climatic conditions. 

— Determine which genotypes of Miscanthus are most suitable for growth in the 
EC. 

— Assess the environmental impact of growing Miscanthus as an agricultural crop 
and the environmental constraints of growing Miscanthus in the EC. 

— Evaluate and test different technologies for harvesting, storage and drying the 
crop. 

— Identify, evaluate and test selected end uses of Miscanthus especially in the 
energy, paper and construction industries. 
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Mr. Christian DUDLEY 
Institute of Arable Crops Research 
Rothamsted Experimental Station 
Harpenden 
UK - HERTFORDSHIRE AL5 2JQ 
Tel n° 44.058.27.63.133 
Fax n° 44.058.27.60.981 
Mr. Colin SPELLER 
Agricultural Development 
and Advisory Service 
Government Buildings, Block C 
Brooklands Avenue 
UK - CB2 2DR CAMBRIDGE 
Tel n° 44.233.45.58.97 
Fax n° 44.223.45.59.11 

Dr. Ghislain GOSSE 
INRA, Station de Bioclimatologie 
Services GX 
Centre Paris-Grignon-Massy 
F - 78850 THIVERVAL-GRIGNON 
Tel n° 33.1.30.81.55.24 
Fax n° 33.1.30.81.55.63 

Prof. Hans J. MUHS 
Bundesforschungsanstalt für Forst und 
Holzwirtschaft 
Postfach 80 
DE - 2050 HAMBURG 
Tel n° 49.40.739.620 
Fax n° 49.40.739.624.80 
Prof. Salvatore FOTI 
Istituto di Agronomia Generale 
e Coltivazioni Erbacee 
Via Valdisavoia, 5 
1 - 95123 CATANIA 
Tel n° 39.95.351.361 
Fax n° 39.95.351.420 

Dr. Manuel BAO 
Department of Chemical Engineering 
University of Santiago de Compostela 
Plaza del Obradoiro 
ES - 15701 SANTIAGO DE 
COMPOSTELA 
Tel n° 348.159.14.38 
Fax n° 348.159.50.12 
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Models for the economic evaluation of Biomass production as 
an alternative land use in the European Community 

Contract Nr.: AIR2.CT93.0985 (SC) 
Total Cost: 459.000 
EC Contribution: 392.000 
Starting date: 01.01.1994 
Duration: 30 months 

Scientific Officer: 
Valentine Reilly — DGVI 
Fax: + 32 2 29.63029 

COORDINATOR: 

Prof. Spyros KYRITSIS 
Department of Agricultural Engineering 
Agricultural University of Athens 
lera Odos 75 
GR - 11855 ATHENS 
Tel n° 30.1.34233971 
Fax n° 30.1.8041109 

PARTNERS 
Mr. Kirit VAIDYA 
University of Aston 
Technology Policy Unit 
GB - B47E BIRMINGHAM 
Tel n° 44.213.593611 
Fax n° 44.213.597358 

M. Luigi PARI 
Istituto Sperimentale per la 
Meccanizzazione Agricola 
Via della Pascolare 16 
I - MONTEROTONDO - ROMA 
Tel n° 39.690.06511 
Fax n° 39.690.05591 

Dr. Peter GRIMM 
Centrum neue Technologien 
Engelhardtstrasse 12 
D - 8000 MÜNCHEN 
Tel n° 49.897.201273 
Fax n° 49.897.201290 
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PROJECT 

Models for the economic evaluation of Biomass production as an alternative land 
use in the European Community 

OBJECTIVE 

The goal of the project is the development of an expert system for PC's, combining 
a number of appraisal models for the economic evaluation of selected biomass 
plantations (Poplar, Willow, Sweet Sorghum) as an alternative land use. 

The economic evaluation of the production of biomass for energy, is carried out 
according to current international methodologies, in order to maintain format and 
compatibility with other work in the same area. The expert system operates under 
MS Windows and is easy to learn and use. It is mainly addressed to agricultural 
consultants, policy makers, planners etc. The system is especially useful in cases of 
alternative land use, i.e. cases where conventional food crops are considered to be 
replaced by biomass cultivations. In such situations the model computes and 
evaluates incremental costs and reports on the economic viability of the projects. 
The expert system is capable of evaluating a great variety of biomass projects, 
processes information in tabular form and covers a sufficiently large number of 
time periods. 
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Cynara cardunculus L. as new crop for marginal and 
set-aside lands 

Contract Nr.: AIR2.CT92.1089 (SC) 
Total Cost: 837.240 
EC Contribution: 595.000 
Starting date: 01.10.1993 
Duration: 38 months 

EC Scientific Officer: 
Adelmo Moreale — DGVI 
Fax: + 32 2 29.63029 

COORDINATOR: 

Dr. Jesús FERNANDEZ 
Universidad Politécnica de Madrid 
Botànica Agrícola E.T.S.I. Agrónomos 
Avda. Ramiro de Maeztu, 7 
ES - 28040 MADRID 

Tel n° 34.1.5492470 
Fax n° 34.1.5498482 

PARTNERS 
Dr. Juan Esteban CARRASCO 
1ER — CIEMAT 
Avenidas Complutense 22 
E — 28040 MADRID 
Tel n° 34.1.3466682 
Fax n° 34.1.3466005 

Prof. H. PEREIRA 
Univers. Técnica de Lisboa 
Inst. Superior de Agronomia 
Dep. Engenharia Florestal 
Tapada da Ajuda 
PT - 1399 LISBOA Codex 
Tel n° 351.1.3645000 
Fax n° 351.1.3634667 
Eng. Alfredo PICCOLO 
Cons. Coop. Sardegna e Natura 
Via Marconi, 10 
09090 Morgongiori (OR) 
I - SARDEGNA 
Tel n° 39.22.640863 
Fax n° 39.22.6410069 
Dr. Carla PETRINI 
A. Biotech 
Via Stazzone, 14 
I - 48015 CERVIA (RA) 
Tel n° 39.543.28977 
Fax n° 39.543.27901 

Prof. R. PATT 
Ordinariat Für Holztechnologie 
der Universität Hamburg 
Leuschnertrasse 91b 
D - 2050 HAMBURG 80 (RFA) 
Tel n° 49.40.739.62524 
Fax n° 49.40.725.22925 

Dr. Enzo LAPENTA 
Ente per le nuovo Tecnologie 
l'Energie e l'ambiente 
Centro Richerche Energia TRISAIA 
s.s. 106 JÓNICA km 419,5 
I - 75025 POLICORO MT 
Tel n° 39.83.59.74453 
Fax n° 39.83.59.74351 
Prof. M. DELMAS 
Instit. National Polytechniq. 
Ecole Nation. Superieure de 
Chimie de Toulouse 
118, Route de Narbonne 
F - 31077 TOULOUSE 
Tel n° 33.611.75740 
Fax n° 33.611.75797 

Dr. Luigi PARI 
Istituto Sperimentale Per la 
Meccanizzazione Agricola 
Via della Pascolare, 16 
I - 00016 MONTEROTONDO (RM) 
Tel n° 39.6.9067916 
Fax n° 39.6.90625591 
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PROJECT 

Cynara cardunculus L. as new crop for marginal and set-aside lands 

OBJECTIVE: 

Cynara cardunculus L is a perennial plant perfectly adapted to the arid land of the 
south of Europe. Biomass productivity is rather high, 20-30 tons dry matter per ha. 
In this project, the following items are considered: 
— Dry biomass production in typical set-aside lands of 5 different countries of the 

south of Europe (France, Greece, Italy, Portugal and Spain) taking into 
account different culture conditions. 

— Green forage and dry biomass harvesting tests. 

— Soil-plant water relations study including the determination of the WUE (water 
use efficiency). 

— Genotype collection from commercial cultivars and wild populations and 
estimation of their potential productivity. 

— Green forage production during Autumn and Winter season and its influence 
on final biomass production. A specific study of ruminant nutrition will be 
carried out in order to evaluate the nutritive value of this forage. Yields on the 
order of 50 t/ha of green forage would be expected. 

— Paper pulp production from branches and stalks after 3 different methods: 

* Classical kraft procedure to be realized in Portugal. 
* ASAM procedure to be realized in Germany. 
* In-situ soda generation procedure from lime and sodium carbonate 

precursors to be realized in France. 

— Biomass transformation yields into heat or electricity by means of IMW AFBC 
(Atmospheric Fluidized Bed Combustor) with information about the emission 
gases and volatile hydrocarbons. An optimization study of the pretreatments 
and fluidization capacity of this solid fuel will be included. 

Considering the whole production-transformation as an integrated system its 
components impact on environment will be studied, mainly with regard to mineral 
nutrients, soil organic matter and C02 balance. 

Finally, a feasibility study of the mentioned systems (production-transformation) 
will be done, and possible cost levels will be estimated for every product from 
Cyanara cardunculus biomass. 
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Prof. C. DALIANIS 
Center for Renewable Energy Sources 
19 Km Ahtens-Marathon 
GR - 19009 PIKERMI ATTIKIS 
Tel n° 30.160.39900 
Fax n° 30.160.39904-5 

Dr. Javier GONZALEZ 
Dpto. Producción Animal 
E.T.S.I. Agrónomos 
E - 28040 MADRID 
Tel n° 34.1.5493069 
Fax n° 34.1.5499763 

Prof. Vito SARDO 
Studio Sardo 
Via Dottor Consoli, 13 
I - 95124 Catania, SICILIA 
Tel n° 39.95.317303 
Fax n° 39.95.7311992 
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'Cynara cardunculus L — general view of a plot and detail of the capitula at the end of 
the development cycle' 
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Development of harvesting and storage technologies essential 
for the establishment of short rotation forestry as an economic 

source of fuel in Europe 

Contract Nr.: AIR3.CT94.1102 (SC) 
Total Cost: 1.218.780 
EC Contribution: 912.000 
Starting date: 01.10.1994 
Duration: 36 months 
EC Scientific Officer: 
Svend Jakobsen — DGVI 
Fax: + 32 2 29.63029 

COORDINATOR: 
Dr. Paul MITCHELL 
University of Aberdeen 
Department of Forestry 
St. Machar Drive 
GB - AB9 2UD ABERDEEN 
Tel n° 44.224.272.672 
Fax n° 44.224.272.685 

PARTNERS 
Dr. Niels HEDING 
Danish Forest and Landscape 
Research Institute 
Skovbrynet 16 
DK - 2800 LYNGBY 
Tel n° 45.4593.1200 
Fax n° 45.4593.4849 
Dr. Arno STREHLER 
Technische Universität München 
Bayerischer Landesanstalt 
für Landtechnik 
Vottingerstrasse 36 
D - 8050 FREISING 
Tel n° 49.816.171.3899 
Fax n° 49.816.171.4048 

M. Luc BOUVAREL 
AFOCEL - ARMEF 
Station Centre Ouest 
Les Vasiex 87340 
F - VERNEUIL-SUR-VIENNE 
Tel n° 33.55080760 
Fax n° 33.55001508 

Ms. Raffaele SPINELLI 
Consiglio Nazionale Ricerche 
Ricera Sul Legno 
Barazzuoli 23 
I - 50136 FIRENZE 
Tel n° 39.55.66.18.86 
Fax n° 39.55.67.06.24 
Prof. Martin NELLIST 
Heat and Mass Transfer Group 
Process Engineering Division 
Silsoe Research Institute 
Wrest Park 
GB - MK45 4HS SILSOE - BED­
FORD 
Tel n° 44.525.86.00.00 
Fax n° 44.525.86.01.56 

40 



PROJECT 

Development of harvesting and storage technologies essential for the estab­
lishment of short rotation forestry as an economic source of fuel in Europe 

O B J E C T I V E : 

Short rotation coppice plantation are increasing in extent within the community 
and are set to increase substantially with the proposed revisions to the CAP and 
GATT agreements. Whilst the technology for growing the crop is reasonably well 
advanced a major stumbling block lies in the cost of harvesting and delivery 
systems where costs of harvesting, storage and drying and delivery can amount to 
up to 70% of the total delivered costs. This project aims to reduce these costs by 
development of low-cost methods of harvesting, drying and storage of willow, pop­
lar and robinia crops. A systems approach will be used to synthesise viable com­
binations of post-harvest operations evaluated in multidisciplinary research in 6 
participating countries. 

The three main research tasks have been allocated to 10 research and industrial 
organisations in the 6 participating countries: 
Task 1: to progress towards an optimum specification for coppice harvesters 
through coordinated trials of commercial and prototype European and 
Scandinavian machines. 
Task 2: to develop economic systems of storage and drying of chips, chunks and 
bundles by using mathematical models of the physical and biological systems to 
interpret, coordinate and apply results from studies of artificially and naturally-ven­
tilated storage systems. 
Task 3: to recommend, from these research findings, economically viable systems 
for harvesting, storage and delivery systems across species and geographical ranges 
in Europe. 
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'Hibiscus esculentus': development of an integrated exploitation 
system with high added value 

Contract Nr.: AIR3.CT93.1236 (SC) 
Total Cost: 1.598.400 
EC Contribution: 899.000 
Starting date: 01.10.1993 
Duration: 42 months 
EC Scientific Officer: 
Adelmo Moreale — DGVI 
Fax: + 32 2 29.63029 

COORDINATOR: 
Mr. Orestis CHR1STIDIS 
Alternative Crops in Europe 
European Economic Interest Grouping 
Tsimiski, 41 
GR - 54623 THESSALONIKI 
Tel n° 30.31.265.756 
Fax n° 30.31.274.216 

PARTNERS 
Dr. Giuseppe CALABRO, 
SIVA Spa Gruppo ENCC 
Centro di Sperimentazione Technico 
Via Salaria 971 
I - 138 ROMA 
Tel n° 39.688.1791 
Fax n° 39.688.02314 
M. Orestis CHRISTIDIS 
Athina. Velissaridi & Co Seeds 
Kentrikis 51 
GR — 59100 STAYROS VERIA 
Tel n° 33.139.209 
Fax n° 31.274.216 
Prof. Antoine GASET 
Institut National Polytechnique 
de Toulouse 
Place Hauts Murats 354 
F - 31008 TOULOUSE 
Tel n° 33.622.55100 
Fax n° 33.615.36726 
M. Sotirios KARAPATAKIS 
Komotini Paper Mills sa 
P.O. Box 1491 
GR - 65110 KAVALA 
Tel n° 31.513.26005 
Fax n° 31.513.26249 
Eng. Thoami EVAGGELOU 
Hellenic Cellulosics Company 
P.O. BOX 1368 
GR - 1368 KAVALA 
Tel n° 30.512.42041 
Fax n° 30.512.74216 

M. Michel DEPLAGNE 
Agroforest Consultants s.a.r.l. 
Avenue J.C. Rivet 
F - 19100 BRIVE 
Tel n° 33.55.66.84.52 
Fax n° 33.55.66.84.52 

M. Enrica QUATTRUCCI 
National Institute of Nutrition 
Adreatina 546 
I - 178 ROMA 
Tel n° 39.650.32412 
Fax n° 39.650.31592 

Dr. Kimon KARADZOS 
Kimon Karadzos & Co Agricultural 
Consultants 
Mandilara 9 
GR - 41221 LARISSA 
Tel n° 30.412.51915 
Fax n° 30.412.51022 
M. Umberto ZILIOTTO 
Centro Reg. Iripa, Orsato 22 
I 30175 MARGHRA VENEZIA 
Tel no. +39.419.37651 
Fax no. +39.419.30879 
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PROJECT 

'Hibiscus esculentus': development of an integrated exploitation system with high 
added value 

OBJECTIVE: 

This project aims to prove the possibility and the feasibility of Hibiscus Esculentus 
crop introduction into European agriculture, as an environmentally friendly crop, 
with multifarious possibilities of the derived products to be used. Therefore, it pur­
sues to develop an agromanagement free chemical system. Every year, multiplied 
material will be disposed by the Coordinating Unit in Greece, Italy, France and 
possibly in Spain, where experimental cultivations will be realized in order to 
search the quantitative and qualitative characters of derived products. The 
deliverables (products and research's results) will be: 

1. the cultivation itself, aiming the whole system of agricultural treatment, free of 
any chemical intervention and economical applicable, to be proved, 

2. fresh pods for chemical analysis, certification of many fold dietetics and func­
tional properties of their ingredients (nutritious ingredients, price elements, 
vitamins, polysaccharides), as well as the possibilities of conversion and com­
mercialization. 

3. seeds for chemical analysis, determination and evaluation of their ingredients 
aiming at food, feed and chemical industrial use, 

4. considerable quantity and quality of fibres for laboratory analysis with specifica­
tion and evaluation of their properties in the paper making and fibre reinforcing 
processings, 

5. agronomical, socio-macro and micro-economical aspects from the realization of 
the cultivations in each country. 

Every year, the above derivatives and information will acquire an additive and 
more specific character and will be collected, evaluated and fed back to the Coor­
dinator aiming to provide him with the required information package for the 
application process. The project will endure about 2.5 years (30 months), starting 
from April 1993 and ending to September 1995. The last nine months, a mini pilot 
plan will be set in function, in order to determine the potential processings and 
uses of bamia's products, looking to the market promotion and environmental 
effects. This project will be realized under the coordination of an E.E.I.G., whose 
members will participate as executing units E.E.I.G on its own, will act as project 
manager and on technical view as evaluator and distributor of all information in 
question and will be responsible for the diffusion and the delivery to the E.C. 
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